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REPORT ON 1970 DRILLING
KIPLING TOWNSHIP, ONTARIO
KAOLINITIC SILICA SAND DEPOSIT

INDUSMIN LIMITED

SUMMARY

In July and August 1970, ¢ vertical holes with a
total length of 1,490' were drilled on the Kipling township
property of Indusmin Ltd.

Approximately 8 to 12 tons of Cretaceous kaolinitic
silica sand and fireclay were collected for anglysis.

Location of the property is illustrated in Figure 1,
locations of the drill holes are illustrated in Figures 2 and 3.
Figures 4 and 5 present cross-—-sections showing the interpreted
structure of the deposit. Logs of the drill holes are
presented in Appendix I, lists of samples taken are presented
in Appendix II.

The total thickness of overburden, consisting of
Recent and Pleistocene deposits overlying the Cretaceous units,
varies from 60' to 112'.

The minimum thickness of 60' was encountered in




Hole 1: in other holes the overburden thickness ranges from
87' to 112', and averages 95',

Previous drilling on this deposit, and on the
similar deposit of Algocen Mines Ltd., has been carried out
in winter when the frozen top portion of the muskeg permitted
travel by heavy vehicles. Experience gained in the 1970 work
showed that drilling on the Kipling township deposit is feasible

in summer, and is indeed preferable to winter drilling.

INTRODUCTION

During July and August 1970 Indusmin Ltd. drilled
9 holes, with a total depth of 1,490', on the company's
deposit of kaolinitic silica sand and fireclay located in

Kipling township, Ontario.

Previous drilling, in 1959-60, had obtained poor
sample recovery. A prime objective of the 1970 drill program
was to obtain a large volume of silica sand and fireclay for
analysis, and in this respect, the program was most successful.

The earlier drilling had shown that while overburden
lying above the silica sands is commonly more than 100' thick,
silica sands lie at a depth of 65' at the site of Hole M.R.4.
~The 1970 holes were drilled near M.R.4 to assess the extent
of the area of relatively shallow overburden found in this hole.

The writer supervised the drilling and sampling

program and logged the holes from July 24 to August 18, 1970.




This report summarizes geological features of the
silica sand deposits, discusses some of the drilling techniques
employed and the sampling procedures, and comments on some

drilling and sampling problemns.

LOCATION AND ACCILSS

Kipling township is in northeastern Ontario, 120
railes northwest of Tinmins. Figure 1 illustrates the location.

The village of Smoky Falls, a townsite maintained by
Spruce Falls Power and Paper Co. Ltd., lies 9 miles south of
the Indusmin property.

Smoky Falls is accessible from Smooth Rock Falls on
Highway 11 by Righway 807 to a point near Abitibi Canyon, and
thence by a private road owned by Ontario Hydro., The distance
from Smooth Rock Falls to Smoky Falls is approximately 80 miles.

Roads from Smoky Falls permit a car to be driven to
within 1 1/2 miles of the center of the 1970 drilling operations.

Spruce Falls Power and Paper Co. operates a private
railway between Smoky Falls and Kapuskasing, a distance of

about 50 miles.

HISTORY OF LEXPLORATION

The presence of kaolinitic silica sands and fireclay
in this area has been known for many decades.
In the winter of 1959-~1960 American Nepheline Linited

carried out a drilling program on the company's concession.




Thirteen holes were drilled in this program, 7 of these being
located in Kipling township. The latter holes (numbered M.R.1 -
M.R.7) were arilled to depths ranging from 100' to 221'. Their
locations are shown in PFigure 2, and abbreviated logs are
presented in Appendix IIIX.

A Joy 22HD core drill, casing and rods ranging in
size from 6" diameter pipes to B rods, diamond and tricone bits
were uscd in drilling, while Shelby and split tubes were used for
sample reccovery.

The c¢hief problems encountered were difficulties in
penetrating Pleistocene till, caving of the Cretaceous silica
sand, and very poor sample recovery.

In the summer of 1960 2 shallow auger holes (numbers M,R.A.34
and 35)were drilled in the township. Their locations are illustrated

in Figure 2, and summary logs are presented in Appendix III.

GENERAL GEOLOGY

Introduction

The general geology of Kipling township is illustrated
in Figure 2.

The southern third of the township is underlain by
Precambrian migmatite and diabase.

The northern two-thirds, including the area of current
cconomic interest which is approximately defined by the drill
hole locations shown in Figure 3, is underlain by Cretaccous

kaolinitic silica sands, fireclay and other clays, and lignite.




Within the area of present economic interest, the
kaolinitic silica sands are overlain by Recent and Pleistocene
deposits, collectively referred to hercafter as overburden.

Table I presents a table of formations, Table II
summarizes the thicknesses of the units encountered in both

the 1970 and carlier drill holes.

Table I

Table of Formations

Recent

Muskeg

Pleistoceche

Clay, silt, sand, gravel, till.

Cretaceous

Kaolinitic silica sand often containing pebbles

and cobbles, fireclay, other clays, lignite.
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Thicknesses of Units, Drill loles 1-9, M.R.1-7

Lole Recent Pleistocene Overburden (Recent + Pleistocene) Cretaceous (minimum)

1 5! 55 60" 102

2 9! 103! 112! 30!

3 10" 84" 94! 106"

4 5! 91! 96"’ 76"

5 10' 80" 90' 83!

6 10 86" 96" 36"

7 11! 89! 100" 102"

8 10! 80" S0 90"

2 10' 77" 87" 40"
M.R.1 15.0° 193.0' 208.0" 13.5"
M.R.?2 13.0" 59.0'+ 72.0'+
M.R.3 9.5! 85.5' 95.0" 106.0"
M.R.4 11.0° 54,2 65.2" 124.8"
M.R.5 7.0' 93.0'+ 100.0'+
M.R.6 13.0' 87.0'+ 100.0'+
M.R.7 12.0' 88.0"+ 100.0'4

Minimum thicknesses. Holes M.R.2,5,6 and 7 did not recach the Cretaccous.

(O]




RECENT

Recent deposits consist entirely of muskeg: a mixture
of moss, small shrubs, decaying vegetation, and water.

The muskeg ranges in thickness from 5' to 1l', and

for the most part is about 10' thick.

PLELISTOCENT

The Pleistocene deposits consist of interbedded, and
often intcrfingering lenses, of clay, silt, sand, gravel, and
till. Clay and till predominate. Details of the stratigraphy
are presented in the drill hole logs, which comprise Appendix I.

The Pleistocene deposits range in thickness from 55' to
103'. The minimum thickness of 55' was encountered in Hole 1l:
elsewhere the thickness ranges from 77' to 103', and averages 86'.

In general these units are well compacted and dry.

Many of the clays and tills are quite coherent, and frequently
appeared in the sample as pieces of core rather than as loose
particles.

The clays are most commonly dark gray to blue-gray in
colour, less commonly they are brown. The Pleistocene clays are
not plastic.

The silts and sands are brown in colour, and together
with the gravels, form a very minor part of the Pleistocene
section.

The tills consist of small pebbles, commonly less than
1/4" in diameter, embedded in a matrix of gray clay. Larger
pebbles and cobbles occur but are not common. Boulders appear

to be rare: only one boulder was encountered in drilling, in

Hole 7.




CRETACYEOUS

Introduction

The Cretaccous units consist largely of kaolinitic
silica sand, lesser amounts of fireclay, very minor amounts
of othcr clays, and a very thin band of lignite which was
cncountered in Hole 7.

Details of the Cretaceous stratigraphy are presented
in the drill hole logs in Appendix I, and are illustrated on the
cross-sections of Figures 4 and 5.

The total thickness of these units is unknown, as no
drill hole has yet reached underlying formations. The maximum
thickness of Cretaceous units cut in the 1970 drilling was 106°',
in liole 3. In previous drilling, Hole M,R.4 cut 124.8' of these
units.

KAQOLINITIC SILICA SAND

The kaolinitic silica sand is a thick, milky-white
slurry consisting largely of quartz grains, kaolin particles,
and water,

The first few feet of the silica sand immediately
underlying the Pleistocene deposits is commonly rusty or dark
gray in colour, but this discolouration rapidly gives way to
the normal milky-white colouration.

The guartz grains are sub-angular to sub-rounded,
medium to coarse-grained, and are most commonly colourless to
milky-wihite, with a very minor percentage possessing a yellow
to yellow-brown surface stain.

Kaolin content of the slurry is difficult to estimate,
but in general, kaolin would appear to comprise from 5 to 20%

of the quartz-kaolin mixture. For the most part the




kaolin is whitc, and occurs as tiny particles disperscd
throughout the sand. 1In certain cases, as noted on the logs

and shown on the cross-sections, the kaolin content is noticeably
higher than normal, and several of these richer zones appear to
comprise beds that can often be correlated from hole to hole.

In these richer beds, the colour is commonly pale brown to cream=-
brown, less commonly pale gray. The kaolin content is difficult
to estimate, but would appear to be more than 30%. The kaolin-
rich bands commonly proved difficult to penetrate with the drill.
Thicknesses of the kaolin-rich bands ranged from 2' to 6'.

Water content of the slurry is also difficult to
estimate: it appears to be of the order of 20% by volune.

Pebbles of guartz, clear, milky-white, and yellow-
stained, are common. Pebbles of diabase,'mafic metavolcanics,
granite, and limestone are almost ubigquitous in the silica sands,
and comprise a very small percentage of the sands.

Although previously unreported from the silica sands,
cobbles were encountered in 4 of the 9 holes drilled. 1In the
case of Hole 9 there is a slight suspicion that the cobbles
may have come in part from the overlying Pleistocene deposits,
but the cobbles encountered in Holes 2, 6, and 7 appear to be
constituents of the silica sand. The cobbles are of diabase

and granite, and were a great hindrance in drilling.

FIRLCLAY

Beds of dense, plastic fireclay, ranging in thickneés
from 4' to at least 36' were encountered in 5 holes. The
greatest thickness, 36', was encountered in Hole 3 where the

hole ended in fireclay at a depth of 200'.
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The fireclay is most commonly red to red-brown in
colour, less commonly it is streaked red and white, or
gray, brown to black, gray-white and brown.

In lloles 3 and 7, at depths of 124'-130' and 194'-200'
respectively, there appears to be interbedding of fireclay and
silica sand on a fine scale. This may be more a result of
drilling technigue than of actual interbedding, and these
intervals may in fact be entirely fireclay. (The drilling
techniques used and some associated problems are discussed

in a later section).

OTHER CLAYS

Holes 3 and 4 cut beds of clay which appear to
form a unit that is correlatable between these holes. The
unit is 4' thick in Hole 3, 8' thick in Hole 4.°

The clays are only very slightly plastic, are dark
brown, dark gray to black in Hole 3, and sandy, gray to yellow
brown in Hole 4.

As noted in the logs of Holes 6 and 7, a few lumps of
black, presumably carbonaceous, sandy clay were found on the
sample discharge pile after drilling. This material was not
seen during drilling and sampling due to the large volume of
sample material discharged. It may represent thin clay beds

correlative with the bands described above.

LIGNITE
A 2'-thick band of lignite and black sandy clay

was cut at a depth of 1%0' in Hole 7.




STRUCTURAL GIOLOGY

INTRODUCTION

Interpretations of the structure from drill hole
data are presented in the cross-sections of Figures 4 and 5.

It should be noted that the dips of contacts in
these figures are somewhat exaggerated as a result of shorten-
ing the horizontal spacing of holes in order to depict the holes
on a conveniently-sized sheet. The true dips are more nearly
horizontal than thosc shown. The sections do however portray

accurately the suggested correlations of units from hole to hole.

OVERBURDEN THICKNILSS

As indicated in Table II, the combined thickness of
Recent and Pleistocence deposits ranges from 60' to 112'., The
minimum thickness of 60' was encountered in Hole 1. Elsewhere,
the overburden thickness is guite uniform, ranging from 87' to

112', and averaging 95'.

STRUCTURE OF THE CRETACEOUS UNITS

The relatively shallow overburden in the vicinity
f Holes 1 and M.R.4 was previously interpreted as reflecting a
structural dome in the Cretaceous units. The Cretaceous beds
show no evidence of doming, and the shallow overburden at this

site appears to reflect a pre-Pleistocene topographic high.

The interbedded, and recurring nature of the
kaolinitic silica sands and fireclays is well illustrated in

the cross—sections.
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Unlike the fireclays of the similar Algocen Mines Ltd.
deposit, which form persistent horizon markers, the firecclay
beds of the Kipling township deposit cannot always be correlated
from hole to hole. 7The fireclay beds appear to be lenticular,
lensing out between some adjacent holes, and also to grade
laterally into kaolin-rich beds of silica sand. An example of the
latter is illustrated in Figure 4, Section Through Holes 9-1-5,
where a thick fireclay bed in Hole 1, overlying silica sand and
kaolin-rich silica sand, appears to be represented at a similar
elevation in Hole 5 by a bed of kaolin-rich silica sand.

The bed of fireclay cut at the bottom of Holes 3,4,
and 7 may well persist throughout the area, and may correlate
with fireclay cut at approximately the same depths in Holes M.R.1
and M.R.3. |

The correlation of dark-coloured, slightly plastic clays,
in Holes 3 and 4, and possibly 6 and 7, has been noted earlier.

Cobbles in the silica sand tend to occur at approxi-
mately the same depths, and may reflect a cobble-rich zone or
zZones.

The kaolin-rich beds can be correlated from hole to
hole in some cases: 1in others they lens out, or less

commonly appear to grade into fireclay.

DRILLING

INTRODUCTION

Becker Drills Ltd., 194 Toryork Drive, Weston, Ontario,
carried out the drill program. Initially a 3-man crew consisting

of foreman, driller, and heclper was supplied. The crew was
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assistced for most of the program by a supervisor. When this
number was found inadequate, a sccond helper was added.
Drilling operations were carried out on 1 shift per day.

Before drilling commenced approximately 2 weeks
were spent by the drill crew in moving eguipment in, locating
drill sites by compass—and-chain survey, and preparing platforms
for the drill rig.

Nine vertical holes were drilled. Each had a planned
depth of 200'. Due to drilling difficulties only 2 holes
rcached this depth. Depths attained ranged from 127' to 202°'.
floles were stopped when excessive plugging or other difficulties
made further progress too costly to be justified.

Drilling of the first hole started July 23, 1970;
drilling of the ninth hole was completed August 18, 1970.

A total of 1,490' was drilled in 27 days. The
average rate of progress over this period was 55.2' per day.

Depths of the holes and their dates of drilling are

summarized in Table III.

Table IIT

Drill Hole Depths and Dates of Drilling

Hole Date Started Date Completed Days to Drill Depth

1 July 23 July 31 9 162"
2 Aug. 3 Aug, 5 2 142
3 Aug. 5 Aug. 9 4 200"
4 Aug. 9 Aug. 10 1 172!
5 Aug. 10 Aug. 11 1 173"
6 Aug. 11 Aug. 12 1 132

7 Aug. 12 Aug. 16 5 202"




. llole Date Started Datce Completed Days to Drill Depth

. 8 Aug., 17 Aug. 18 2 180"
9 Aug. 1 Aug. 3 2 127"
Total 27 1,490

Average progress, July 23-August 18, 55.2 feet per day.

Drill lole Location

The sites of previous holes M.R.3 and M.R.4 were
located in the field. Using M.R.4 as a central point, Becker
personnel spotted the 9 holes by compass—and-cbain survey.

Figure 3 illustrates the drill hole layout. Hole 1
was located 20' east of M.R.4: other holes were located at

. 1/4 mile (1,320') intervals in a square surrounding Hole 1.

Collar elevations of all the holes were assumed to
be identical within + 1'. The assumption is considered valid
for the following reasons:

(a) the terrain is flat within the area drilled.

(b) given the spongy nature of the muskeg, a
survey to determine elevations within narrow limits is impractical
in summer.

(c) during the course of drilling a hole the rig
commonly sank 1' to 2'.

On completion of a hole its site was marked by a
squared pole, 8' to 10' high, painted fluorescent orange

. and marked with the hole number. In summér the drill hole sites
will also be marked for some time to come by the pile of overflow

silica sand at cach hole.




Iquipment Uscd

The drill employed was a Becker Center Sample Rotary
drill, mounted on a tracked Flextrac-Nodwell frame. The rig has
a gross weight of approximately 25 tons. Photographs of the
rig and other vechicles used appear in Appendix 1IV.

The drill uses a rotating bit and drill stem, thg
latter consisting of 5 1/2" x 3 1/4" double-walled pipe.
Compressed air at pressures of approximately 60 to 100 p.s.i.
is blown down the hole between Lhe pipe walls, exits through
holes in the bottom of the bit, and returns to surface up the
center of the pipe carrying with it the cuttings.

The air-sample mixture is carried by hose from the
top of the drill stem to a cyclone mounted on the side of the
rig, where the air pressure drops to atmoépheric pressure and the
sample drops out the bottom for collection. (see photographs in
Zppendix IV),

A service truck, also mounted on a Flextrac-Nodwell
frame, and weighing about 15 tons, was provided.

A small Bombardier was used for travelling from the end
of the car road to and from the drill sites, and for transport-

ation of equipment and samples.

Travel on Muskeg

In general, travel with these vehicles on the muskeg
was easy, and few difficulties were encountered.

No trouble was encountered in moying from drill site
to site, and the moves were generally accomplished within 15 to

30 minutes.
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Repecated travel over a route on the muskeg results in
breaking of the thin surface mat of interwoven roots, and the
vehicles then are liable to sink in the muskeg. Serious trouble
was ecncountcred only once during the program, when repeated
travel by the service truck near Hole 7 led to digging of a
decp trench in which the truck sank several feet., In attempts
to pull the truck out of its trench, the drill rig also became

stuck, and 1 1/2 days were spent in getting the vehicles out.

Rate of Penetration

As noted earlier, the average rate of penetration
during drilling of the 9 holes was 55.2' per day.

Under ideal conditions, with no delays due to
trouble, the maximum observed rate of progress was 1l.6' per
minute, obtained in drilling from 0' to 72' in overburden.

In drilling silica sand, somewhat similar rates

were often achieved over short distances of up to 157,

COMMENTS ON SOME DRILLING TECHNIQUES AND PROBLEMS

In drilling the holes drill pipe in 15' lengths
was added to the stem until a total of 165' was reached:
thereafter 10' lengths were added.

When a new pipe was added it was necessary to
reduce air pressure to zero. At these times the high
hydrostatic pressure existing in the silica sands often
forced the sand into the bit and drill pipes. Freguently it
was impossible to blow or shake this material loose, and in.
order to clear the stem, it was necessary to pull all the pipe

from the hole and clean the pipe and bit at surface.
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Densc Pleistocene clays and tills, Cretaceous
fireclay and kaolin-rich beds of silica sand all caused the
bit to become plugged with cored pieces of these materialé.

Such plugs werce often loosened by quickly raising and lowering
the stem; while at the same time jerking the stem by alternately
starting and stopping rotation of the stem; and alternately
raising and lowering the air pressure. If these measures

were not successful it was necessary to either raise the stem

a few lengths, and with‘loading poles lowered down the pipe, try
to ram the plug loose, or pull the entire stem out and clean

the bit at surface.

It was noted earlier that units classed as interbedded
fireclay and silica sand might in reality consist entirely of
fireclay. This apparent interbedding, as seen by mixed sand and
fireclay in the sample, can be caused by raising and lowering
of the drill stem in an attempt to free a plug in fireclay.

The fluid silica sand moves to the bottom of the hole, and
when the stem is raised and the plug comes loose, the fireclay -
and sand are discharged together from the cyclone.

Cobbles proved very troublesome. They frequently
lodged in the U-shaped pipe at the top of the drill stem, as
well as at various points in the pipe and in the bit. When
lodged in the pipes, they could only be dislodged by hammering
with a standard rock-drill rod or a loading pole, frequently a
very time-consuming job.

Experience gained in drilling Hole 9, the second
hole drilled on the pre-surveyed grid, influenced decisions

on the stopping of Holes 2 and 6 when excessive troubles
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were encountered with cobbles.

Hole 9 reached its maximum depth of 127' when the
hole first plugged with a cobble. After raising the bit to
surface and clecaning it, the stem was put back down. At a
depth of 115' it again plugged with a cobble (presumably fallen
in from above or pushed up by pressure of the sand). The bit
was raised to surface, cleared, and the stem lowered to 103',
when it again plugged with a cobble. A full day spent in
trying to get past 127' resulted in the loss of 24' of depth.

The sand-blasting effect of the silica sand quickly
wore holes in the original U-shaped hose at the top of the
drill stem. The hose was replaced with a heavy pipe, but this
alsc was soon worn through, and required frequent patching.

Cuttings are transported very rapidly from the bit
to the cyclone discharge point. In those caseg where no
plugging occurs, the average travel time between cutting of
material at the bit and its appearance at the cyclone appears

to be about 5 to 20 seconds.

LOGGING

The drill hole cuttings were most commonly logged as
the sample material was discharged from the cyclone. 1In some
cases when penetration of the Cretaceous units was proceeding
very rapidly, the writer assisted the drillers in collecting
and moving the samples, and the material was logged from the
samples at the end of a run of pipe.

The drill pipes were marked at 2' intervals. With

these markings and the extremely rapid appearance of cuttings,
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the contacts logged are believed to be accurate to within 1°'.

SAMPLING

Introduction

Primc objective of the drilling and sampling progrém
was to obtain as much of the Cretaceous kaolinitic silica sand
and fireclay as possible for analysis. In this the program
was most successful: an estimated 8 to 12 tons of these materials
were collected.

Appendix II presents lists of the samples collected
from the drill holes.

Material Sampled

From Hole 1, samples were taken of the Pleistocene and
Recent deposits as well as of the Cretaceous deposits.

Samples of the Cretaceous units only were taken from
Holes 2 to 9 inclusive.

Sample Interval

Samples were taken so as to represent a 2' interval,
Given the often rapid progress of the drill over short intervals;
the mixing of the sample material that océurs in the drill stem
and cyclone; the difficulty of picking contacts with an
accuracy greater than 1'; it was felt that a 2' sample interval
was the minimum interval that would give acceptable accuracy.

The only exceptions to the 2' sample interval occur
in the case of samples from the upper part of Hole 1, where the
first 21' of Pleistocene clays and sands were sampled at irregular
intervals, and in the case of the last sample taken from Hole 5,

which represents a 1' interval.
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SAMPLING PROCILDURI

Samples were caught in 5 3/4 gallon-capacity
galvanized tubs placed below the cyclone (see Photos, Appendix IV)

As cach 2' marker on the pipe entered the ground a
new tub was inscrted beneath the cyclone, and the filled tub
was dragged aside for bagging,

To reduce the possibility of plugging due to delays
caused by sampling and bagging, it was found best to run a length
of pipe down without stopping for bagging. The samples
representing the pipe-length were caught and dragged aside in
order, a new length of pipe placed in the drill stem as guickly
as possible and air circulation restored if possible. The
drillers then assisted in bagging and stacking the samples.

By calculation a 2' interval of drill pipe displaces
about 2.5 gallons of fluid.

Owing to the high hydrostatic pressure existing in the
buried éilica sands, much more sample was obtained than would be
expected from calculation.

In drilling through silica sand a 5 3/4 gallon tub was
usually filled in 10 to 20 seconds, long before the drill stem
had progressed 2°'.

In these cases, the tub was placed so as to catch a
portion of the cyclone discharge, and a nearly full tub was
commonly taken for the sample. A tubfull of silica sand slurry
had an estimated weight of about 100 lbs.

Samples were poured into heavy plastic bags, which when

filled weighed an average of approximately 50 lbs.




Samples from Hole 1, down to and including that
representing the interval 122'-124', were put in 1 bag each,
with the exception of the interval 26'-28' which required 2 bags.

Beginning with the sample representing the interval
124'-126', Hole 1, and thereafter, 2 bags werec used to hold each
sample. Exceptions to this generality are noted in the Lists of
Samples, Appendix II. Each bag was marked with the hole number,
footage represented, and as either "1 of 2" or "2 of 2".

Because of the method of collecting the samples, the
2 bags representing a 2' interval cannot be considered as each
representing 1' of the 2' interval. The 2 bags comprising each
sample should be composited before analysis, or if analyzed
separately, their results should be averaged to obtain the
proper analysis of the sample.

Rapid settling of the silica sand occurred in the tubs,
while much of the kaolin remained suspended in the water portion
of the sample. As a result, the first bag filled, "1 of 2" in
each case, contains a higher proportion of water and suspended
kaolin than does bag "2 of 2".

In drilling the similar Algocen Mines Ltd. deposit,
there appeared to be significant loss of kaolin in water
overflowing from sample containers (C.I.M. Bulletin, July 1970,
p. 802).

The method of sample collection used in the 1970
program, and the bagging of the entire sample are believed to

have kept the loss of water-suspended kaolin to a minimum.




When the bagged samples were allowed to stand for a
few hours 1t was seen that the suspended kaolin scparated from
the water. It was hoped that the water could be poured from
the bags, but it was found that the kaolin flashed into
suspension when this was attempted. In future work, providing
that manpower and time are available, it might be possible to
carefully siphon much of the water from the settled samples.

As noted earlier much more silica sand is obtained
than would be expected from the size of the hole, owing to its
fluid nature and the high hydrostatic pressure obtaining in the
buried sands. Given this feature, and the above-noted drilling
techniques, when drilling in silica sand there is usually a copious
and continuous out-pouring of silica sand from the cyclone. As
only a portion is retained for samples a heap of wet sand .
rapidly builds up to a depth of 2 to 3' near the cyclone, as
illustrated in several photos of Appendix IV.

With the uncertain footing this caused, and the
weight of the filled tubs (about 100 1lbs.), sampling and bagging
were arduous. It was found that a minimum of 3 men was
necessary to collect and bag samples at a rate permitting drilling
to proceed efficiently. In order to decrease the time spent
bagging samples, and so decrease chances of plugging, 1 or 2
of the other drillers often assisted the 3 men regularly engaged

in sampling and bagging.




GINERAL ASSESSMENT OF DRILLING EQUIPMENT USED IN 1970 PROGRAM

It was noted earlier that with the drilling equip-
ment usecd in 1959-60, difficulties were experienced in
penetrating the Pleistocene tills, with caving of the holes
in silica sand, and that sample recovery was very poor.

The drill used in 1970 had little trouble penetrating
the Pleistocene deposits. Difficulties occurred in drilling
the silica sands,.as discussed earlier, but it is difficult to
conceive of a drilling method that would not experience troubles
in drilling this material. Sample recovery was excellent.

A direct comparison of sample recoveries from Holes
M.R.4 (1959-60) and 1 (1970) illustrates the superiority of
sample recovery in the 1970 work. |

The log of Hole M.R.4 reports Cretaceous sands from
65.2' to 190.0', the end of the hole, with a thin bed of
fireclay at 132.0°'.

Hole 1, located 20' east of M.R.1l, cut 17' of
continuous fireclay from 123'-140', the same bed which from the
poor sample recovered in M.R.4 was reported as .a thin bed,
presumably less than 1' in thickness.

A Becker Hammer Drill was used to drill the Algocen
deposit. Considerable trouble was experienced with this drill
in penetrating Pleistocene tills and in pulling pipe from the
hole. Neither of these troubles were experienced with the

Center Sample Rotary rig used in 1970.




The Center Sample Rotary drill has proved to be the
most efficient type of drill yet tried for penetrating the
silica sand deposits, and if further drilling is planned, it

is recommended that this type of drill be used.

' Respectfully submitted,

November 30, 1970, P. E. Giblin.
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Appendix I

1970 Drill Hole Logs




Location:

lilevation:

Depth:

Started:

Interval

60-123

123-140

140-162

-

nd,

Hole 1
20" east of Hole M.R. 4.
same as M.R., 4 + 1°',

162" Dip: -90°.

July 23, 1970. Completed: July 31,

Loy

Description

Recent
Muskeg

Plcistocene

1970.

Gray clay, minor sand interbeds.

Cretaceous

Kaolinitic silica sand.

60-68: gray, probably due to
contamination from overlying
gray clay; thereafter is

gray-white.

96-98: kaolin-rich section.

Fireclay.

Red, dense, plastic.

Kaolinitic silica sand.

Samples from 140-150 are dis-
coloured red due to contamination

from overlying fireclay.

142-144: kaolin-rich section.

Note: Black friction tape, used by drillers for femporary

repalr on chuck sleeve, often appeared in samples down to
124', Use of tape discontinued thercafter.

can probably be screened out of dried samples.

Tape fragments




Location:

I'levation:
bepth:

Started:

Interval

0-9

9-112

112-142

End.

ffole 2

1,320"' west of lole 1.
1,320' north of llole 1.
same as lole 1 % 1'.

142" Dip: -90°.

August 3, 1970. Completed: August 5,

Log

Description

Recent

Muskeg

Pleistocene

1970.

Gray clay, silt, sand, gravel, till.

9-18: gravel, cobbles, minor

18-40: gray clay.

40-52: gray-brown silt.

52-55: gravel.

55-71: till, small pebbles in
dense gray clay matrix.

71-76: silt and sand, wet.

gray

76-78: till, as described above.

78-86: sand.
86-96: gray clay.
96-112: sand and gravel, wet.

Cretaceous

Kaolinitic silica sand.

In general, appears to have lower
kaolin content than material from

Hole 1.

122~-142: numerous cobbles of

clay.

various rock types occur in the siiica sand.




Location:

Blevation:

Depth:

Started:

Interval

10-94

94-124

124-130

130-158

158-162

162-164

Hole 3

1,320"' north of Hole 1.
same as Hole 1 +41°'.
200", Dip: =90°.

August 5, 1970.Completed: August 9, 1970,

Description

Recent

Muskeyg

Plecistocene

Gray clay, sand, gravel, till.
10-22: gravel, sand.
22-32: till.
32-94: gray clay, interbedded
sand and gravel from 68~72.

Cretaceous

Xaolinitic silica sand.
98-100: kaolin-rich section.

Fireclay and silica sand.
Fireclay is red and brown; appears
to be interbedded with silica sand
in this interval; is moderately
plastic.

Kaolinitic silica sand.
Gray-white to 156, then is dark
gray to brown due to presence of
dark-coloured clay.

Clay.
Brown, dark gray to black, only
slightly plastic.

Kaolinitic silica sand.
This section is relatively rich in
kaolin.




lHole 3 continued =~

164-200 Fireclay.

. Plastic. Predominantly red;
sections characterized by
other colours are:

174-178: gray

184-188: gray~brown to black

188-192: gray-white and
brown.

End.




Location:

Iilevation:
Depth:

Started:

Interval

96-152

152-156

156-160

Hole 4
1,320' cast of Hole 1.
1,320"' north of liole 1.
same as llole 1 £+ 1°'.
172" Dip: -90°.

August 9, 1970. Completed: August 10, 1970.

Log

Description

Recent

Muskeg

Pleistocene

Gray clay; silt, gravel
5-42: ¢ray clay, not plastic.
42-70: silt, brown and gray-brown.
70-72: gravel.
72-74: silt.
74-96: gravel.

Cretaceous

Kaolinitic silica sand.
96~106: dark gray in colour,
probably due to contamination from
overlying material; thereafter is
markedly whiter. Also contains 1 to
2% pebbles of various rock types to 106°'.
126-128: sample representing this
section contains numerous lunmps of cream-
brown kaolin-rich clay. From aggregate
thickness of lumps, clay bed is at least
0.5 feet thick, total thickness is less
than 2 feet.

Clay.
Yellow-brown, slightly plastic.

Clay.
Gray, very slightly plastic; minor
silica sand.




Hole 4 continued -

. 160-172 I'ircclay.

. Red and white in colour, plastic.
Considerable silica sand occurs with
the fireclay from 166-172, and
probably the two are interbedded in
this section.

End.




‘.’ llole 5

Location: 1,320"' east of iole 1.
Ixlevation: same as llole 1 + 1°',
Depth: 173" Dip: =-90°.
Started: August 10, 1970. Completed: August 11, 1970.
| Log
Interval Description
} Recent
0-10 Muskeg
Pleistocene
10~-90 Gray clay, silt, sand, gravel, till.

10-45: gray clay.

45-52: silt, sand, gravel.

52-58: till, consists mainly of

‘ small pebbles in matrix of

dense gray clay, contains few
large pebbles and cobbles.

58-60: gyravel.

60-90: gray clay.

Cretaceous

90-173 Kaolinitic silica sand.
Dry, well cemented with kaolin
for first few inches, thereafter
unconsolidated and very wet.
118-122: considerable cream-brown
kaolin-rich clay.

End.




Location:

Iilevation:

Depth:

Started:

Interval

10-96

96-132

-

bEnd.,

llole 6

1,320' cast of iliole 1.
1,320' south of lole 1.

same as Hole 1 + 1'.

132°'. Dip: -90°.

August 11, 1970. Completed: August 12, 1970.

Log

Description

Recent
Muskeg

Pleistocene

Gray clay, sand, gravel, till.

10-12: gray clay; a few cobbles at
10'. '

12-14: gravel.

14-54: till, small pebbles in matrix
of dense gray clay.

54-61: sand, gravel, silt.

61-96: till, as described above.

Cretaceous

Kaolinitic silica sand.

96-104: gray-brown, probably due to
contamination from overlying
material; thereafter is gray-white
in colour.

114: heavy flow of water.

118-132: many pebbles and cobbles of
diabase, granite, and limestone
occur in the silica sand.

A few lumps of black, presumably carbonaceous,

sandy clay were noted on the sample discharge pile after

drilling.

This material was not seen during drilling and

sampling due to the large volume of material discharged from the

cyclone.

The black clay should be readily detectable in the

samples after they have been dried.




Location:
irlevation:
Depth:

Started:

Interval

11-100

100-190

- 35 -

Hole 7

1,290"' south of liole 1.
same as iole 1 + 1'.
202", Dip: -90°.

August 12, 1970. Completed: August 16, 1970.

Log

Description

Recent
Muskeg

Pleistocene

Clay, sand, gravel.

11-15: gray clay.

15-16: gravel

16-30: brown clay

30-48: gravel, sand, boulders:
diabase boulder at 32°'.

48-54: till, small pebbles in
matrix of brown and gray clay.

54-60: gravel.

60-68: sand, gravel.

68-94: clay, gyray 68-78;
brown 78-94.

94-100: gravel, sand.

Cretaceous

Kaolinitic silica sand

In general appears to contain

relatively little kaolin.

118-120: numerous cobbles in sand.
Sample 118-120' dark gray,
probably due contamination
from overlying material
incurred during numerous
"pull-backs" of drill stem
in attempts to get through
section 118-120"'.

182-188: kaolin-rich section, cream-
brown and gray-white clays.

188-190: silica sand, minor gray
clay lumps.

190-192: Lignite, black clay, sand.

192-194: Fireclay.

Brown-red, dense, plastic.

194-200: Fireclay and silica sand.




Hole 7 continued -

200-202: Fireclay.
Pale brown in colour.

nd,

Note 1: A few lumps of black, presumably carbonaceous, sandy
clay werce noted on the sample discharge pile after drilling to
162'., 7This matcerial was not seen during drilling and sampling
gue to the large volume of material discharged from the cyclone.
It should be readily detectable in the samples when they have
been dried.

Note 2: Due to prohibitive terrain conditions, this hole is
located 30' north of its intended site, which was 1,320' south
of lole 1.

Note 3: This hole, and log, arc composites of 5 holes drilled
at and near the location given at the start of the log. Drilling
and terrain conditions made it necessary to drill the hole as
follows:
{a) 0'-32', at 1,290' south of Hole 1. Dip -90°. Stopped
by boulder, moved to (b).
(b) 0'-82', at above site. Dip -85°; Bearing East. Stopped
by excessive plugging; and excessive sinking of rig.
(c) 0'-162',50' west of above site. a,b,c, drilled August 12,
August 13.
(d) 1st attempt to get past 162': hole (c) too badly caved to
use, moved 5' west of site (c¢), drilled 0-82', plugged at
82'; service truck got stuck and dug a trench so deep as
to make further drilling at this site impossible; in order
to complete hole to desired depth of 200' moved to site (e).
(e) located 120' west of site (a), hole drilled from 0'-202';
sequence of units same as in earlier holes from 0'-162',
sampled from 162'-202'. d and e drilled August 14-16.




L

Location:

Ilevation:

Depth:

Started:

Interval

10-90

90-140

140-144

144-180

- 37 -

llole 8

1,320' west of liole 1.
1,320' south of Hole 1.

same as iHole 1 + 1°',

180" Dip: =-90°.

August 17, 1970. Completed: August 18, 1970.

Log

Description

Recent

Muskeg

Pleistocene

Clay, sand, gravel.
10-38: gray clay.
38-55: gravel, sand.
55-56: gray clay.
56-58: gravel, sand.
58-90: clay, brown and gray,
with sandy lenses.

Cretaceous

Kaolinitic silica sand

100-102:
136-140:

Fireclay.

kaolin-rich, cream-brown.
kaolin-rich, cream-brown
and gray. Between 136'-
138', a cored-piece of
kaolin indicates that
minimum thickness of .
kaolin bed is 10 inches.

Red and brown.

Kaolinitic silica sand

152-158:

170-180:

178-180:

This section has a
relatively high kaolin
content.

kaolinitic silica sand

is unusually viscous,
suggesting a high kaolin
content.

as from 152'~-158', with
lumps of gray kaolin-rich
clay.

a few small lumps of

dark brown, only slightly




Hole 8 continued -

End.

38 -

plastic, sandy clay occur
in the gray kaolinitic silica
sand.




lole 9
Location: 1,320' west of llole 1.
Llevation: same as Hole 1 + 1'.
Depth: 127! Dip: =-90°.
Started: August 1, 1970. Completed: August 3, 1970.
Log
Interval Description
Recent
0-10 Muskeg
Pleistocene
10-87 Clay, till.

10-50: gray clay
50-87: till, small pebbles in
matrix of gray clay.

Cretaceous

87-127 Kaolinitic silica sand.
Contains 1 to 2% of cobbles
of a variety of rock types.
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Appendix II

Lists of Samples
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Summary of Samples Holes 1-9

L]

iole No. No. of Samples No. of Bags
1 75 94
2 15 30
3 53 106
4 38 76
5 42 83
9 18 306
7 51 102
8 45 90
9 20 39

Total 357 556
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List of Samples Hole 1

Muskeg: 0-5"

, 14-17', 17-20', 20-24',
, (2 bags), 28-30',

, 34-36', 36-38"',

40-42', 42-44', 44-46",

, 50-52', 52-54°',

, 58-60".

Gray clay & sand: 5-12'"
24-26"
30-32"
38-40"
46-48"
54-56"

L N S R
w
o
!
(98]
AN

| Silica sand, Kaolin: 60-62"

68-70"
70="72"
72-74"
74-76"
76-78"
78-80"
80-82"
82-84"
. 84-86"
86-88"
88-90"
90-92"
92-94"
94-96"
96-98"
98-100"
100-102"
102-104"
104-106"
106-108"
108-110"
110-112"
112-114"
114-116"
116-118"
118-120"
120-122"

Silica sand, Kaolin
and fireclay: 122-124"




liocle 1 continued -

- 43 -
Fireclay: 124-126" - Note: beginning with this sanple,
126~-128" 2 bags were used for each
128-130" sample. See attached notes
130-132" re sampling.
132-134"
134-136"
136~-138" - Note: only 1 bag collected for
138-140" this sample.
Silica sand, Kaolin: 140-142"
142-144"
144-146"
146-148"
148-150"
150-152"
152-154"
154~156"
156-158"
158-160"
160-162"

Total number of samples: 75
Total number of bags: 94

Note: Samples down to and including 122-124' may contain
particles of black electric tape which drillers used as
temporary filler in drill chuck. This material can probably
be screened out.
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. List of Samples ilole 2

. Silica sand, Kaolin: 112-114"
114-116"
li6-118"
118-120"
120-122"
122-124"
124-126"
126-128"
128-130"
130-132"
132-134"
134-136"
136-138"
138-140"
140-142"

Total number of samples: 15
Total number of bags: 30




List of Samples

45 -

liocle 3

Silica sand, Kaolin:

Fireclay & silica sand

Silica sand, Kaolin

Clay

Silica sand, Kaolin

Fireclay

94-96"

96-98"

98-100"
100-102"
102-104"
104-106"
106-108"
108-110"
110-112"
112-114"
114-116"
1l6-118"
118-120"
120-122"
122-124"

124-126"
126-128"
128-130"

130-132'
132-134"
134-136"
136-138"
138-140"
140-142"
142-144"
146-148"
148-150"
150-152"
152-154"
154-156"
156-158"

158-160"
l60-162"

162-164"

164-166"
166-168"'
168-170"
170-172"
172-174"
174-176"
176-178"
178-180"
180-182"
182-184"
184-186"
186-188"
188-190"




Hlole 3 continued -

. Fireclay (continued)

Total number of samples:
Total number of bags:

- 46 ~

190-192"
192-194"
194-196"
126-198"
198-200"'

53
106
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List of Samples liole 4

Silica sand, Kaolin 96-98"
98-100"
100-102"
102-104"
104-106"
106-108"
108-110"
110-112"
112-114"
1ll14-116"
116-118"
118-120"
120~122"
122-124"
124-126"
126-128"
128~130"
130-132"
132-134"
134-136"
136-138"
138-140"
140-142"
. 142-144"
144~146"
146-148"
148-150"
150~152"

Clay, yellow brown: 152-154"
154-156"

Clay, gray, & silica
sand: 156-158"
158~160"

Fireclay, red & white: 160-162'
162-164"
164-166"

Fireclay & silica sand: 166-168'
168-170"
170-172"

Total number of samples: 38
Total number of bags: 76

Note: Bag "1 of 2", 148'-150', appears to have been lost
during transport of samples from drill site to storage site.




List of Samples llole 5

Silica sand, Kaolin:

Total number of samples:
Total number of bags:

90-92"
92-94"
94~-96"
96-98"
98-100"
100-102"
102-104"
104-106"
106-108"
108-110"
110-112"
112-114"
114-116"
1l6-118"
118-120"
120-122"
122-124"
124-126"
126-128"
128-130"
130~-132"
132-134"
134-136"
136-138"
138-140"
140-142"
142-144"
144-146"
146-148"'
148-150"
150-152"
152-154"
154-156"
156-158"
158-160"
160-162"
162~164"
164-166"
166-168"
168-170"
170-172"
172-173"

42
83

Note:

1 bag only for this sample
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List of Samples Hole 6

Silica sand, Kaolin: 96-98"
98-100"
1.00-102"
102-104"
104-106"
106-108"
108-110"
110-112"
112-114"
114-116"
116~118"
118-120"
120-122"
122-124"
124-12¢6"
126-128"
128-130"
130-132"

Total number of samples: 18
. Total number of bags: 36
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List of Samples ilole 7

Silica sand, Kaolin: 100-102"
102~104"
104-106"
106-108"
108-110"
110-112"
112-114"
114-116"
116-2118"
116-120"
120-122"
122-124"
124-126"
126-128"
128-130"
130-132"
132-134"
134-136"
136-138"
138-140"
140-142"
142-144"
144-146"

o 146-148"
, 148-150"
150-152"
152-154"
154-156"
156-158"
158-160"
160-162"
162-164"
164-166"
166-168"
168-170"
170-172"
172-174"
174-176"
176-178"
178-180"
180~182"
182-184"
184-186"
186-188"!
188-190"




llole 7 continued -

Lignite, black clay, sand:

Kaolin-rich clay & silica sand:

Total nunber of sanples:
Total number of bags:

51
102

190-192"

192-194"
194-196"
196-198"
198-200"
200-202" -
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List of Samples Hole 8

Silica sand, Kaolin: 90-92"
92-94"
94-9¢6"
96-98"
98~100"

100-102"
102-104"
104-106"
106-108"
108-110"
110-112"
112-114"
114-116"
116-118"
118~120"
120-122"
122-124"
124-126"
126-128"
128-130"
130-132"
132~-134"
134-136"
136-138"
138-140"

Fireclay: 140-142"
142-144"

Silica sand, Kaolin: 144-146"
l46-148"
148-150"
150-152"
152-154"
154-156"
156-158"
158-160""
160-162"
162-164"
164-166"
166-168"
168~170"
170-172"
172-174"
174-176"
176~178"
178-180"

Total number of samples: 45
Total number of bags: 90
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List of Samples Hole 9

Silica sand, Kaolin: 87-89"
g9-91"
91-93"
93-95"
95-97"
97-99!
99-101"

101-103"
103-105"
105-107"
107-109'
109-111"
111-113"
113-115"
115-117"
117-119°
119-121"
121-123"
123-125"
125-127' Note: only 1 bag collected
. for this sample.

Total number of samples: 20
| Total number of bags: 39




Appendix III

Summary Logs of 1959-60 Drill Holes




Summary Logs of 1959-60 Drill Holes

Locations of these holes are shown in

Figure 2.
M.R.1
0-15.0 Muskeg, silt, sand
15.0-208.0 Pleistocene clay and till
Crctacecous
208.0-218.3 Kaolinitic silica sand
218.3-221.5 Fireclay
End.
M.R.2
0-13.0 Muskeg, silt, sand
13.0-72.0 Pleistocene till
End.
M.R.3
0-9.5 Muskeg, silt, sand
9.5-95.0 Pleistocene clay and till
Cretaceous
95.0-198.0 Kaolinitic silica sand
198.0-201.0 Fireclay
End.
M.R.4
0-11.0 Muskeg, silt, sand
11.0-65.2 Pleistocene clay and till
Cretaceous
65.2-190.0 Kaolinitic silica sand

Thin bed of fireclay at 132.0
End.




0-7.0
7.0-100.0
End.

0-13.0
13.0-100.90
End.

0-12.0
12.0-100.0
End.

M.R.5

Muskeg, silt, sand
Pleistocene clay and till

M.R.6
Muskeg, silt, sand

Pleistocene clay and till

M.R.7
Muskeg, silt, sand

Pleistocene clay and till

Holes M.R.8 to 13 inclusive were drilled in other

townships, and their logs are not summarized here.

0-6
6-48
End.

0-44
End.

M.R.A.34
Muskeg, silt, sand
Pleistocene clay and till

M.R.A.35
Logged as "may be partly Cretaceous."
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Appendix V

- Log of 1970 Drill Hole 10




Location:
Elevation:
Depth:

Started:

Interval

0-10

10-80

80-82

82-147

147-150
150-180

180-181

181-202

End.

Note:

- 64 -

Hole 10

3,960' south of Hole 1.
same as Hole 1 + 1'.
202" Dip: =-90°.

August 19, 1970. Completed:

Log

Description

Recent
Muskeg

Pleistocene

Clay and sand.
10-20: sandy clay
20-30: gray clay
30-40: wet glay
40-50: wet clay
50-60: wet clay and sand
60-80: clay

Cretaceous
Fireclay

Kaolinitic silica sand

August 19, 1970

90~100: minor beds of kaolin
100-120: minor beds of fireclay
140-147: minor beds of fireclay

Fireclay

Kaolinitic silica sand
150~-152: silty, gray

162-172: minor beds of kaolin

Fireclay

Kaolinitic silica sand

190-202: minor beds of kaolin

Hole logged by J. Veldman.
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Appendix IV

Photographs
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Photo 1 Drill rig and service truck. Hole 1

Photo 2 Drill rig in travelling configuration,
bogged down. Hole 7




. Photo 3

Photo 4

Side view of rig showing cyclone, tubs for
sample collection, and overflow silica sand.

Collecting fireclay sample.

Hole 1

Hole 1




- 60 -

Photo 5 Scene at end of drilling Hole 1.

|

Photo 6 Service truck and rig bogged down. Hole 7




Photo 7 Cyclone discharging silica sand (moderate rate

of discharge). Hole 7

i

_—
~.

Photo 8 Drill rig in drilling configuration, Hole 8.
Sslight tilt of rig is due to differential sinking

in muskeg.




Photo 9 Same scene as in Photo 8, illustrating
spread of overflow silica sand.
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eslece e

" w

2 e
(G4 o.L‘L”hi:J.y ovar ¢03 feet, and suiacr auger dmlhzm mw;mg wilen

five holes wore drilled to depins of wp to over fifvy foct. The
g was suvpplenented with geologleal recommaissence to obieas

“

el information on distribution or Cretaceous outcrops and o
ring ?*owc.blc Jocations for driliing.

’

’ Tt ey 1 .y
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A prediminery trip was mode ccxly in Novexber of 1959 by V,
Lo Faw, end Je Ceoper, Contract Drilling ianager of Joy danmvlactuvring, 1o
v I) 5 S

survey the gonerel growsd corditions for opc'ﬂw:\on and to spot tho first
holes. Arrengonents were made ab bhe same time with the Spruce Falls Fower
ev.d Papor Compeny for trensportation of equipment end personnel over their
puivete railroed to Smokey Falls frem Kepuskasinge It was st 13 kY seiblo
et the tine vo drive by truck from mol:ej FaJ 1s ‘Lo t.he bo‘wcl ol Loag Hanlidle,
campsite is located on the west bank of the Mabtagami rivor. s
the most asccessible and conven 1ev1t locaw_on frea m:c‘n Lo stert
., it was decided Lo establish the first caap here. Ls a grouwn
a'as owned by Fo 'ze., Warren of Dundas, Ofxtb..so, 2xre loceted

SRRt ; v it was necessary tvo stary u‘ e Qi
oond i to the weste  The .{'J.rst hole was spovted 200 feel wast ol the
o bl:a":fx boundery, which at this point is two cleim lengihs i‘ro... ne

LU e locenvlon of this boh, aleng with thosc.of ll othce: XS, exd
TS GELLS -’ucs, is showa on the concession map in the poclet of Lhis »erorte
ols hole was Lo

P &

50 v

-
o4
e
.l

W

s
czbed dn thick spruce nuskeg just off high ground to the
. g

cLet which

revehed over to the river, and c:Lso, about onc-quurter nile norin

’
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Choles,

N o S A PO N N e N
{ vaL P LU Lhio K RYLINRE 8 OBUPreVCall Luuy Lo whe nor!
N . e, PP 3
ISSARRNEIN poinbywith tree growll becaning prozressivaly thirnos
) . . . ) e LY,
b il lerpe avess of almost barren musikeg erc roachide

Before r§turqﬁp; Trovc Lhis prelinineyy trip poralssion
2t une Lon; u\u¢au compsilc weo obltained fron tho owases in
Plens were then proceeted with to nmove the driliing
voraonael into thae concessicon for the boglnning of the
> erews noved into the area on November 25 and ceiznenced

Yhe major itcas of equipnent included a 220D coro drill
Wi e edvol er\‘ul;c hg.a, and two iractors with wlde traclks. A full
e of pipc, casi Lng, aend rods from six inch plnc to “B* rods vith
cieond e tricone bits, ead soil sampling equinment were brovsnt into
vno p;oﬂcct in enticipation of & varicity of cr¢1,1ng conditions, Crews
vere provided Lo naintain the drilling on a twerdy--four hour o%sis»

les, cHucr*pw on

c,'.ud quv.LC..vo C.o J&o by illct

thuse dveles during the 6rill progeam wader the general superv:

5t ps“s nnel on the job we
)

ooor
5Lk

LY
PR
(u.\

ir \ J .
Vv !.o PR

neh pipe as

The Lirst few holes werc storted wilh six i

ng a 5% tricone bit. As the hole descended, sasller

ard bits were usced down to 2 15/16%. The 1 st far holes

ted with NX casing, as they were o be limited to shellower
;hu‘ Hnavy mud was used dwring this p¢rt of the program, although
ing vos vsed at the same time ln nost ceses, in an attempt to prevent
ceving of vhe heles. The inteniion vies to r“mov sanples at toen foov.
invervels; however, the oblaining of proper samples proved to be very
‘foicuit, end 50 Jlﬂﬁl’nz'&u greater Sntervals vas wsuelly the case.
Soil sammling techniques were used with voth Shelby apa split tubes,

& coJNar: ns:

o

. “Problems in drilling proved to be mainly penciration of
The glacial Vi), wihich was extreacly h“*u, and, of course, made wore
e Y e n A
diificult by the conteined cobbles and boulders, and also the continuous
caving of the poorly consolidated Cretaceovs silica sands. The Latber
WS wndor hydrhul;c prSoLTC end rose 25 feet or more vp the hole on
vhe vitbidrawad of the bit, in splto of the use of the bardte lezicd mud.
The smas two problems reswlied in difficulties in obieindny s RN ,

L in wost cascs was, very aifficult to penctratce, wsing cdthcr,the '
o rpVit tubes, Caving of the hole, of coursc, made Cilficull
obalning o; ”prCgGuC&u“Vo samples. Results wers thet the toking of

i
.
tick

LIN ruch larger proportion of time than was enticipetos
vl o) ten, were only represented oy a few cuttings from the tricon

K:-3:
(o

12 S-—a
.

e
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in whleh ine holes were foziict,

! Lo erndleincd ahove, rlthcugh KA Galels Liebtuly
. a feuwr pdle grdd pavtoern Lo drill the COHCG&SJOJ, the Tirst few holes
: e arilled av closaer intervals to odlain additionzl geolesleol
. fncorns Uion for nee in dnterpectation ofitture drilling resulis. This
. vies Gonc dn Kinling tOnﬂuan,‘hhﬁ & seven holes viere drilled in the west
coabreld , @8 showin on the cnclosad mape
The First hole arildled, 1R 1, was sterled on Deccmber 2,
sen sbopped Vocasber 9, dn Crobocoons fivcedoy ol 20005 oot
‘ , coch hole are shown on tho acconpanJ;n' socidons.. The Iirst
. Crotaccovs sedinunts woere inbersceted at about 206 fec
‘“onv% boulder 111, and stoneless clays, interpreted as
Cn:7 lake origine AL 208 feet the first lenses of h'f

of silice send with a low keolin content. AL 218 feo

& erernorey firecley. mottled with rcchsn strc:\u en i

¢res, cofowath oa emooth, dense, plastic texiure. The hole we d}

ev R2L.05 foet as considecable tr )uOlC hed been CQCOV“tCT d in keening it
Sa

onon buecuse of caving of unb

RTINS ou)bﬁ»\u, end fron 208 fect the hole passe ed
50
a

The second hole was located one-half mile north, and

oeser wile to the west of thu first. It was drilled to 65 Teot
A boulder ti1L and then through 10 feet of impure send when {urthe:
oouseoiie Lnpossibles Tricone bits hed been nscd up wntdl this
y cend ddomord bits were teded, fowaver, two bits were stripped of
Ghemond witnowt evy fwether penctration, end so the hole was abzridoncd.

Tre noct two holes, MR 3 and MR 4, were d*mllfd % half-
ke dntervals due nortn of M1 2. Creteaceous silica sand wa wnbc.occheu
uL 10D feet inliR 3 and continuad dowm to 200 feot before o“:n,v colowrcd
. Tirecley was veached. Kaolin ceatents of the sand were obv1uhu_3 Low
¢ hole, excent betv en 114 end 120 feet, whcre the auoval and

8
coked premising. However, sepearation of the minu: 10 ndcer
Trecticn showed only 2k percont of it to bLe present. 4As in le ca

driliinz the silica sand, caving of the hole wo the casing under hydrauvlic
pTCSSU?;) end before obtaining representative samples with the Sholby tuve,
proved very troublescmes  The hole was stopped at 201 fect, The fowrth
Ty, ;Auu-u00ucd the silica sands at 65 feot and continucl on
g 0 190 ez, vhore the hole was stoppeds A thin bed of rcldlish

~lzy wos ‘intersceted at 132 feet. Kaolin contents of sand 0&10303
ncrally low -- 5 to 6 percent, but at 95 and 1Lk feet samwﬁﬂs ra
20 end 2% percent minus 10 nmicrons. :

‘'ne next three holes, HR 5, 6 end 7 were stopped in




-y &

o the zo;vh, o L 7 e 10uzb«u
SOV 1o the woeste Drdl zou holes Lo

Goptin on &b closer dntervads conld not bo fv.“uu. Justilicd

of wha h-fn costs rymvicnced v o this point, when balonedd
Lvion OOm.LYIuJ: 14 waes the niddle of Februniy oiloro

o]

Ao this time the declsion was mo do Lo stery on Yhe fouwr
systim o OT!JLJ“”@ Depihs of holes wore Jiniicd to 100 foot,
SRR Loaed Bho medona possiblo 4oy wh at wivieh mining
o;zu:c.x:,o..w coom b co:‘.'.vcwu _

LR ot FIp. ” FOR T A I : .

With the stert of drilling in Acres Lowasidp the ¢
LE s UL VST Lo LhT ccn‘t‘:al payt of tho 0‘-'~15‘r~'h frea waore fows
PO SRS R GeGnl0e1de No sonious probleas Wore Casounver

o |94 "h ¢ delinite lz'l'u.o of 100 faut plﬂcw‘ c
G colllercd with W rather than s-;:'Lx inch casing,
4 s
230 s lJLco:“ bits wore vsed, wihich pc* f CLQ; Ardllin e

50 2 % tles bo t\:ccn camp end the hole

Avie! Grifting in the opon muskeg, Lrauspor

+ R Fal »
L

the projoct .’c‘ro.n onuside no
o

3 WLneloe  Serviciny ol
cnEatlnt on the use of aivere
Tho four holes vcre stoppad in glacield wll o c*"f

n\,oVuch Vd for tho first time i1 holes 1 )0 and 11, the
{ shipe  JU m.s observed To occur i "u(;u'(y’
four foot in thickness, end to contiine

0 feet below tho swefecd vhere it

The nest caan was located in the centrel pere of
townckip fiehn wioswe holes oo pdlicde 0 A%

2ol throvrh muskey and tu...., erdlng in glacial lake clay. M2 13
Lrsorioctod muokes, marine eley, end $ill, oading in glacle 3.":.<c RN
. The last hole, IR 13, was como) eved Apwid 4, 1950, when
coring vheiing conditions necessitated the » Lihdrael of wuj.g,'. cab T
Lhe Cle Sunny skies predoninated numng thc dost few viecks of Lhne
srogecn and the onow went ouleklye  As the muskes was not frozon Lo ary
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Die depth, eny delny in moving oul heovy egquipsient x1¢uJ EAYY

ALL semples odbtained frow the winder drilling vere
shﬁppci Lo Anerican Nopheling It- ted av Lepxton, Onterio. Thdse wer
dincd dn May urder more faveurable circunstances to confiran
in LJ' o of the winterf®s expordences

oy end Conclusions on Winter Drilling Promrcn

"Thirteen bore holes were drilled during the perded between
Doceaber 2, 1959, end April I, 1980. The results of the drilling ere
coseriacd dn Teble Lo Cretaceovs scdinents were intersceted in holes
M), 3, erd L, at depths of 208, 95, and 65 fect respectively, The
remainiae ten holes were stopped in gla &) till or cluy o;.NJCLVVOCVnc
azee  Tho reswdis indicated that total Ln¢c¥ness of overvurden overlying

o

the Cretaceous sedinents 1n this part of the concession hed a thickaess of

i

a2t leant up o 08 feet, and genorelly groaber then 100 feet. The finding

e

of misine cley - of post'g.~01gl age, in tndcknesees of over 50 fest in
is

w

Lhe westorn part of Acres, and northern part of ucChuulgn’ towaships,
inddeative of even Lreatcr thicknesses of overburden in thesc locations,

ernd points to a basin-like structure with the caster part ol thne
corcession on the slope dipping westward.

A

The Cretaceous sediments inlersected consisted of
Y Ea

thicknooses of well over 100 feot of keolinitic silica sand as shown Lo

holes it 3 erd L. There is some irdication of a Cretaceous dome with the
high in the viieinity of MR L. In contrast, work on the banks of the
Mavtegend, river just below Long Rapids showed only wbout ten feet of
silice send overdying 45 feet or more of fireclay. MR 1 also showed o
thickncss of on 1/ Lcn 1ecb of salva uavd overlylnn the flrcclav. Sonie

co“c\”bALueo ] o* kaOano }~wovvr, thc boqt aaﬁoleq ren o ly erccnt
or leas minus YO mderons; and, of this only about 50 pereent D”‘\C to be
kaolin, as will be roported lanx in the section on la borauo.J resudis.

Work on the winter program was begmw on Newenber 25,
1959, an:rt frem some preliminery work before that date, and lasted
vitil ebout the 5ad1c of April, 1950, when peruonncl and eouipaont wvere
*<lly returned to the south. Durlnn thlq period $35,920. 8) Jiad baen
Y oon drilling alone, with a fwurther $9,188.66 spent on company
ervisione 1t was evident in viuw of the rather discours; 1v~ reswits
vhat & progran of this kind could not be further justified wntdl
evidence coula be found of belter grades of keolin at shallower deplhs.
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0~9.57

0~11.0%

0-7.0¢

Teble )

Sumazry of Logs for Holes M ) .- 13 Inclusive

[NV

~rpunrel oy

2:09-53,.07
4.0%-58.07

8,0%-.7.0%

Glacial

15007"8200?

176.0%-208.07

13.,0%-72,0%

9e59.25.07
500Oq“66009

11.0t-38.0¢
51.0%-£0,0?

S

}.',/;90?-'59.\0‘

9%,60¥-200,07
30,07-67,07

83.0%-1C0.0¢
12:0%-37,0%
89.07-1.00.0°¢

2:0%-50.07

12,0%-43.07
71}O0?"9000?

7,08-29,07

Flacial
Lake
Clay

Crectaccous
Sands

P ]

8200?"176009 208:07“'.21803?

2560%-50,0%
66&0""95 009

38,0851 .07
60009“65&2?

29,071,407
59.09-9L,0¢
13 ¢.07-—30 009
67.0%-83,0%
3700 f"lOOno?

25+0%-89.0¢

_5000"‘10000?
53,09-100,0¢

5800?"100009
£3,01-100,01
90.0%-200,0¢

95.02-195.0¢

65.28~190.0
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ron Wes anitiated with

A sUmer coploruiion pro;
serwoce of obloindny edditlons L anfouinalicn on the Cretaccovs deposd s
i ch wenld essisl in mcuu\u¢n1p1 a fucure covrse of "ction in cone
Lirin the prejecte In p"%uch ar, it was considercd necessery to i
Sevourable evidance fox the ocecuvrrence of keolin of cconviale gradus ne
cunnbity Lo juntﬁfv fucther heavy capenditures as hed been nncxr*vd curing
Vhe proviouvs wintor,

To do Lh:o, a geological recommaissance of the concossion
erca wos plamad, to be svoplenrented by sceae hand avgering of holes in
et mhodss Sene invesulendion dnvo aagering beeshnlgnes svsmosted the
~JJu iy ol uusing a power unlt to obiain greater dcpox, in drilling.
4o decislion was Yinally mede to upona up Lo two months on & swizer avzer
NAREL PO program, during waich holes of about 50 fect depth could be drilled
o poﬁvtu of iunborcsy throughout the concessions By drilling aloag

strocm bods and river beds adventage could be teken of the netural
crocion; thus climinating apprcc;aolc thicknesses of overburden. This
appsohcn wltinately provcd satisfactory in completing the exploration
progran. The depthsof 50 feot or more which were rOaCth in nany of the
avzor rolos were considercd sufficient for the search of commercial

35
dboouatv of kezolin or sand in this area.

A week?s reconmaissance of the concession weae made by elrera
in July by Vo Ao Hew and Do E. Cramg. Inforimation was obtained on svriner
ficid coraivions in the nskeg, and the icasaoility of landing the aircraft
in uuc cel) lekes of the concession end of using it for transportation
in the ¢rilling. Sites for base Canps were selected and a nuaber of holes
were spovted afver a brief swevey of phyolographlc and geologic conditions
hed boca nade.

A party of five end equipment were flowm frem Rand Leke ncgr
Kka”uhiﬁlﬂg 1o Coadl Creek on tho Missinaibl River on Awgust 10, 1960,

bozin the sumaoe urllllngo The partvy coq31stcd of V. Ao Raw, G. Ry G\.llet,
Do me Crade, Ro l\OoJ, end To Davise

~

The drilling cquipaent uscd on the project consisted of &

T hgpq.ucCulloch wnit with a transmission and chuck, all of which weighcd
cocus (0 povndes.  The auger flights were four feet In length end threc
ircnos in clemetor, end wore designad to fit one on vo another to give 2
continvous flish* of eugers as the hole descends. The wilt and auzors ax
Llncstroted in DhOuo”ravhs b the end of this section. Tho chiel problen
prosed to be the extr,chlon of the augers from the hole when it was

wired Lo romove somples end edd adaitional lengbhs of auger. This wes
cventually overcome by the fitting of a small dram on tho end of the chuek
ol tho nachine which enebled the auvger 1llghto to be homsucd with 1ittle

]

difficuliy..

A tentative pro'ran for the auger drilling was propargd for
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[ 3% noles. The holes wore spotted on the tlsls

LSFEaN b
o Rknova b;o o\,, accensibdlivy, and zeriel coverage of The Concession.

;- 1 . LS. SO B TS . . . wyem - Lo PR
Aononbor wore located 2donz the Missinddbi River for the purpose of cvi-
vosedns dnforaation ca knowa Cretoaceous deposits which had boon drillad to

3
Ahs ol aboul 15 fect by hand avzer. A muaber of other locabicns were
sebed eddacant o vanll dekes in the concossion to pernit the use of
deerelt an Urensporting couipment and personncl. A fc: holes were localed
points rooviring portaring where it was considered dmportent to obiain

Chioatorantlon in spito of the exbra tine requirced for their Qriddiki,

i

swmior drilling is egain described by the tow: @ ips dn
fﬁich holes were loceieds. The program started on the extreme Wes 1 side
ths concegslon in Burstall towaship,

Juveteldd Towashin

R SSTIR Sv SRR

Four holes were drilled in Burooall tormship, located Lo
omlore the grovnd in close proxdinity to the Peccembrlen conbacte
Koefurence 1o the wap will show the location of FRA L.2-3-k, ond, the
chrnge An directlon of the Precambrian contact {rom cast-wost 1o &

noitherly direction. The hole MRA'L is located on tho bank of the Hissingibi
ver in 32 %s Bay. IU was drillied to !7 fecl, throwzh & mixed sand of

I

PO VIR

recent flhwvial orlgine The sand consisted of llnCQUOHV, quartz, fcldspar,
ard devk colourcd grains averaging 1/16 - 1/8 in. in size wmth & Tew
constiiuants vp Lo ono inche No fu‘uhor penetration bayond 47 fecv wes
possible oving uO a boulder or bed rock et the boticn of the holes

The next hole MRA 2 was also Arillcd on the river birk close
to & tengue of Poccaabrian outerope It was collared in red Crcoaccou"
f*rccl&y outerop and was drilled t“rough the same material to 40 fcel, vhere

ceoverry of the avgers became almost impossible. The fircclay wes fownd vo
Lv brick red, smooth, dense, very plasticy, mottled with occagionsl thin
CLCEA CviOdﬁvi bands. The cley near the bottom of the hole wes much diien,
an% in places crvnbly in texturce. A few segeegations of kaolinitic silice

send were observed below 32 feet.

=

T ey

Holes MRA 3 end L were drilled on $he shore of & snall lak*

ard on the baak of a emell creex respectively. However, their colle
eiovebions wore prob@bly 100 feet or mo:e higher then the two p¢CV“OuS
hiolose MRA 3 we Lopqu at 27 feet ¥ in hard bowlder $3ll, and R4 4 in

sloncless elay of marino or glacial origin at 48 feet. j u&ibp

* Poot nobe: Every olfort wes nmade to drill to 50 fcet in all holese
However, the glacial tills proved very difdficult to
penetrate and holes were often stopned at shallowe
dopths when drilling progcross came almost to a stanCstilI<
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Six holes were drilied in MeBrien towaship, three vyp Codl
aek Troa the river, one indand in the centrel parl of the o ¢unx~ up
ezl streos valley, and two 2long the banks of the Missincivl river in
he castarmy portions

The firsl two holes MRA 6 and & were collercd in silis
bout

ahove 10 feev ebove water ]ovpl in Coal Creck., Both woére drillcd to aboul

20 feot and onded din glecial materials. MRA 5 was drilled about 100 yards
he erael frem the river, and MRA 6 about 1/3 of & mile wpstreom, =t &
RiRete

nowvinere fireceleys had been found previously ({ontﬂomcﬂy end Vuquu).
A of deliling nio trace of Lhe flreclays could be fownd in the

- of MRA 6 and the hole wes collercd at & location belicved to be
closs vo the previovs discovery. However, the hole passed through nothing
vUl b exeept Lfor the top ten feot of silt and send. Later; as the
veter lovel subsided, some dark clay was found in the bed of the creek

suont 200 feot Irom the location of MRA 6 which had the appecrence and

vature of firecleys found olscwhnére, and similar to the material

cuueriboed by MHonvgonmery end Vatson.

The hole R4 b4 was located 14 miles upstream on Co2l Crcc:
s collaved dn a greenlsh-groy fireeloy. Tho location is illusireted
S pletwrs nos 3 s &b thv Ao TURTET wiovion on swiacr Ariliing. The

hele wes drilled to Ahd feeb whers no further penctration was possible,

beecewns or eithcr 2 bowldar, or bzd rock. The hole passed throveh verlegeted

clays Irow top Vo bottom, exhibiting nainly pale blue-greys mobtiled with
vreeks and paucnes of ou¢¢, OlJVb"Bfu\nS, and brovnish colours. Irom 42

Lz Tect 1t was reddish brown in colour. Cherty frogments were

L Lh;ov nout most of the hole and ere believed to come from thin

nses Jntcrspcrscd in the flTGClcy. £l the clay had tho “ﬂgggh,

a:d very plastic texture of Cretaccous fireclay. —

foov v
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Holes MRA 7 and 10 both ended in glacial tille The first w
out one mile up a small creck south of the Missinuibi river. I
et 15 feet becouse of difficuliics in penelrating e very hard,
&) till, in spite of several attempts ab moving the localion of
ole in the nmediato arezas The second hole, MRA 10 was located on the
tak of the river 13 miles west of the mouth of the Pivebdislka, cnd

L
Irem the upper few feet of silt cncountered nothing but till down tlo

I

e
+
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k
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Hole IRA 8 was located on the south bank of the Missi
river and collarcd 10 feet cbove the river in Crctaccous ouberop .
deseribed by Crozicr (6). At this location silica sands and fircelay were
oboorved to occur at hedghts of about 60 feod above river level. After
possing throvzh one foot of mauwve coloured firecley the hole enbterad
silice sand vith a lowr keolin content and continued through 556 fcet of this
meveriad where it was stopped. - .
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Vo holes were drilled in Garden townsiip near ewell laiies a8
ronm on Lhe concesgion mep.  The one, MRA 13, was drilled to 24 foet, ond

tho obhuy, MIA L7, to 32 Feet, before they were stopped in pglaciel 31l
Locoase of difficuliics of penctration. .

Only the onc hole was drilled owing to the inaccessibility
ol uhie pave of Lhe coleosodon. Lo wue Yooutod in Lhe goubihweny cornery of
ihe township cMJ&CClU LO a cmall lake on the west side. The hole passcd
through 40 feet of stonsless clay —- marine, or glaciel leke, and was
stopped at 48 fect in a flne glacial tille  Msp 70

1 \,T,’ Touaship
PRSI Aa) SV, |

SPIPOASEIM AL Y

Four holes were drilled, HRA 11, L4, 15, and 19, three of
vorleh wore loceted along the banks of the Llou—nuibl river, and @ne neer ¢
emoldl leke on the south bouxqary of the towmshipe: AL of them were stopped
in glacial materials ab depths of between 32 and 48 feete The vpper
portions of FRA 14 and 19 may consist of narlnc clay down to ebout 15 fcci,

)

clthous™ ifdentification was not positive.

roumnshin

The two holes drilled in the township were located &bt the

erts of two narrow lekes in line running northwest ~southeast. The
nerthwest hole, MIA 23, was stopped at 26 fect in heavy boulder i1l with
nerine olay between 6 and 20 feet. The southeast hole got to 18 {feet and |

»

ves stopped in stonelesa clay. Considerable thicknesses of sand and
gravel wera intersected *ntcrnlttently in MRA 23 betucen the col]“r and
O feet. Clay material in parts of this sequence may be of marine origin.

g2

Hebe),

Tvo holes were drilled, MRA 26 and 264, in the towmship ncar
the mouth of tne Little Soweska river et the Missinaidbl, 1Inhe holes werc
drilled into Crotaceous silica sands ouberops described bJ Cro“ic‘ The
serds occur 25 feoet above water level at this location. HRA 26 was located
300 fect up Lthe Little Sowoska frow the Missinaibi river and MRA 264 on

Lhe nort venk of {the Missinaibl 50 feet above the mouth of the little
Sowrask Both holes wore very similar in con;oo:tmowv xcept for the uwpger

MSTOIIE I




s Lhey intersceted slilicn senus

n contents uhﬂou ouL Lholr

- one foot thick of whlte plantic
wper 10 feet of silica’ sunds were

o Otherwise the sond i finc to
wite, consisting essenlially of o3l quari

Sl A O
OGO Lav

! 5 -O 1SYVER H41e

Lesoron 1o &S Feets  In 24 26 a bed abow
¢l EAR ) foscrseened ab j9 KeZoy¥ i
glrined & rusty colour Lo verious

LI peddned, sub-engelae and w

Mehonev Yewashin

Thc o hoLcs drilled dn the townshd) werc lovhvc“ o the
banks of {he Missinaldbi river in the west centreal, and castern pa.tsc The
onc, MRA 29 reeched 48 Lt in stoneless clay (g lacagl lake) end the other,
HAL 3, oo o 4O foet and was stopped in a mixturc of sand and cley.

Fividine Tounship

The last two holes drilled were located in / 1.ing township
on the cast bank of the Motbegami river dovnstreanm and across from the
previtons winterts QleJln” The south hole, MIA 34, was co‘l wed in oo

n feet above the river and penetraied Lhrougn ne¢rly twenty fest o
ese clays of probable recont orlgnn ~= Therine and swand CLie
ing throuzh fifteen feet of ti)1 it entercd a sand cerposed of
sper, mica, and limestone, and was stopped &t 18 Yect. Ihe
ncrvh hole, MRA 35, was located less than a half mile south of the nort H
buu»aa*v ol ’Lpi;n" tovnshipe, Its location is probably jhst south about
one ouaxver wile {rom Shufbb ﬂnd drill holes described by “v;.uv‘y and
Vetson, (%), in which derk coloured fircclays were reported to have hoen dis-
covorad. The matorial intersceted in MRA 35 did not have the characterisiics
of wpreviously desceribed flreclﬁys. It conteined fine grained mica gdving N
1L & very greasy feel, and granitic and Llimostone 1nclus;onu, althougn not E
in sufiicicnt number to identify it as a till., It is siaply described here
&s a stoneless clay without any generic designation. - .
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In addition to the company drilling, information was recelved
J”Ox the Hydro-Electric Power Comraission of Ontardo through the couwvlesy of
#r, 0o E. Johnston, hHydraulic Generation Engincer, on some shallow driliing
complebed along Adems Creck near the eastern boundary of Klpl-“g tosn-
ship. A nuzber of holes were drilled in a north-south direction dovm over
tne Precembrien escarpiment and north to the Mattagami river. The holes were

]

arilled to only azbout 30 feet and penetrated no deeper than the glacial
till, No evidence was found of Cretaceous seddments in any of these holes. ’
L




zaer Dridling I’; [FAgHi

Surwery of 6

—- Amae e

Nenty-Live holes were dirdlled by power auwgor during the
mloravion progran wihlceh lasted from Auvgust 10, 1960 1o

SUINATE O
Seobeahior 26th.  llost of these holes were deilicd to dcpoho of close o
O fart, althouzh &z few were stopped al shallouver d\,pbho because of

od v oogiens An pfn“‘“ntﬂnq very hrnd dease P The rasnits of
Al Llng ave suisarized in Table 2, end deteils of cach hole arc

in the accompanying scetionse. Croteaccous scdiments wiere
tin only five holes ard in cach case the holes were collared

$ ovtcvovu, or very close by, which were prcvuouzlv kncvinie
Trese cre located in Purstelld, MeBrien, and Habel townships at hole

locabicns MRA 2-64-8-26-20k, The first LVO were in fxrbclav
con;inuous'; o the botton of the holes ab 40 ard Lh fect. The

L8 feete The kaolin contents of the sands were el
e bclow fifveen percent as a muhulWQ, end for the nost

t
remaining thiree were in silica sand almoot from the coller to the bolien
d
¢ b
pere Less that five porcento

o~

Little informatlon was obtained on the depth of overburion

ordying the Crevaceous surface during the anger drilling. Hoxvv»:, it

wes coteblished that overburden depth exceeded fmftj feet in a nuwbcp
o widely disuributed locations in the concession, anu, considering

the holes drilled in tho ceroded vedleys of streams and rivvro, total

copbh of overburden is in oxcess of 200 or more feol at thes

7ocau-ons,

The summer program was torainated on the 26th of
Scptenber s due to unfavourable weather conditions. About seventy-five
pereent of the program originally plamned was comnletcd and 2ll
vewmships had recelved some. attontiene - o0 e




Table 2
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Sumnercy of Logs for iith Scries of Holes
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10-1607
?
0~221

20200

38038
12¢-39¢
12%-/.60

50159
21%-477

12918
19208

189360

gr-32¢

128487
22261

2187
207..36%

11948

391507

128487

16932072
234207

31,0488

ge-40%
129-5,0¢
6%-20¢
361~/8?

10..56¢°

29188
89481
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GOLOGY

On the basis of the driliing completed ducding the course of
this projoct, end examination of viver banks wp to 200 feet high, it is
cvideid What $he whole eovsonalon io overdadn by o thick mardde of g)reia)l,
TLLL sxd cloy oxeept wiore rivers wnd streasns, by crosion, have cxposcd
Crovececous oulerons.  An exastnaiion of the drill hole sections also
shows theh thicknesses of liarine Cley of Recen: Age of up to at leost 66

*h e

Leet ocouny portions of the contrel puart of the concession, and thesce rest
on Pleistocone glacial materials. This indicates a topogrephic deprecsion
in this area of the concession in the post glacial surface. This is

stuggestive of the basin-like structure proposed by Dyer for this area.

The main targetl of the drilling was the
in wpich 3% was hoped to find Keolin of commercial gra
part of the winter drilling vas intended to cstablish geologicel iu
vileh vould sewve es a puide-dn subseguent plenning of the cxplorat
progrene  This proved wsuccessful, partly because of the high costs
incurred in drilling through the deep overburden, but also due to the
irvemder end wnpredictable depths at which the Cretaccous was intore
sceteds  Exzamination of Cretaceous exposures and drilling in the western
pert of the concession also showed that marked varlations in depth of
the top of tho Cretacecous covld be expected within Limited horizontal
¢s - in one instance & hole 50 fect deep failed to intersect
v that was oxposed in a creck bed 200 feev away.

3 & e,
Qloione

freela

It awpears cvident, and logical, that the original wpper
Cretaccous land surface was greatly modificd by glacial sction. Duwing the
noveaent of the glacicr over the Cretaccous surface differential erosion
occurred, reflecting veriations in abrading action of the debris -carricd
by the glacier. The result was a highly irrecgular pleciated Crcotaceous
gurface chacvacterdzed by ridges and valleys wholly wapredictoble in crient
and disiribution. : ’

: An abdbreviated accowst of the drilling has been given in
rrevious sectlons.. Further descriptive detail follows on the conposition
wi ocevwrrence of cach of the sedimentary materials intersccted in the
course of the drilling.




Des (“*“LiOﬂ of_\wuxnuutacy Materiels

Roots, huavg, s$o0il, and othor orpganic materiade. M denth
it was fourd Lo vary bebween two ond ton Feet fron swuelacc:

2. 8ilis, Sand; &nd Gravel

Fine yedlow silt widerday the muskeg for depths of 10%-35¢
inoamany of tho holes back from the streanse Leyers of coarser szrnd and
gravbﬁ vere 0150 uo‘cw'.nes fonnd to bc nroucﬂto HOlCu lochtcd on streen

)

’n"r”hf LJdCiljlng clays nd bllluo
3. Meuine Cley

Where ddentificd the marine clay was observed to boe dark
LYy, curictureless, plastic, smooth, and highly celecareous; diagnostic
fentwres - presence of walte shells and ebseace of {ine bedding, or
VOB, ’ti”-lﬁkc, twig, and bark inclusions cowmon, with occesional
pvob1 s of granite or limestone. Greatest depth of marine clay observed
ves dv hole MR 13 at 66+ fect.

P!"b»uCl“%

Le Clreial 7L

The $ills were found to be highly veriable in ceaposition
ard anrcﬁr- e,  The matrix is uniforaly dense, and calcarcous, &lbthovzih
' ebween silly and non-plastic to clayey and highly plastic in
texttve. When moist &t is deark groy to olive grey in colowe. liost of the
constituents are limestone, although wp to about 25 percent are pgrenitic
axd quurtze A darge propO"*ion‘of the £ill drilled conteined mainly

censbitueaes of sand size range, with some conbaining cobbles up to three
ivehese  In the majority of holes drilled the Llacial 111 underlay the
maring cley, =ilt, or muskeg of Recent age. Layers of 1311 were scperaived

by stoncless clays and sandy clay in & nuaber of holes, indicabing morc
then ons peried of advance and retreat of the glacier, It is a roasonadble
supposivion thet hed all the holes bezen drilled to 100 feet or move the |
sane situation would have been encountered.. The greatest duouh at which
1111 wes fownd occurred in hole MR L at 206 feot.
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B oy o e
5. Stoensloens Cioys

Fost of tho stonoless cloys onsowaberad in the delliing wore
wotonbhedly of fresh wobor -- placiel loke ovigin., Waon positively
Sl the tyoical vorves of light and dark colovvad hols wvare
cdbitede Thoy were gonerally plastie; smooth, end calecarcounn, A wide

veriety of constituents were fowid prosceat -- bark, roots, plent stons,
hotmedilic Aaclusions, and peaty or cavbonacedus maucrialo Seiae of the
stonelust cleys, hoxover, vere vory derk, but mottled in colouvr, ond.
cosdadined ebindent fuclusions of plant growbth. Thesc may represcnt dibow-

N St 3 LS TR S I ? P
et ehoyo (-\})0\:’ ted An oo noro taaporavs clianve thew Phoos aosoelholod
‘s'-"i'.k':‘i’l Ul\ C.Ls -L Ct)ald;‘_ U:‘.Oﬂ»’ © .

~

£ wes not elweys possible to de)anCauc betweoa the ctoacless
.

cye of gieelod lake origin end those deposited in salt waber (“.L"hv
wes)., purbicwlerly in the avger holes lﬁCfu urdmstn*ﬁvi SEIR).O8 WeTS
208830k o obtaine Inmlly some of the so-called ston c.lc 56 ciays &
leolennted An the dedld logs end scetions are decidedly sandy in
TeCinon Llon, containing vhxn lenses or boas of almost pure sexd of
hoterosunious COmpOSitJOuo These werc Tound more commonly in the wpper
ho:izcncc ' : : -

Sillce Sond

The silica sand is coaposcd of cs s»nu¢“lLy &l quoiw peeine
or & slze renge medinly between 10 end 100 mesh, The grains are ciceox
in coluxr anG sub-anguler in shape. In the voper portions of the beds

seae

Lone drpurities woero “found in tho form of felds spar, linmestone, and darz

corouret constituents. Vhere the beds occwr near the surface some browna

stainiing 1s evident as the result of oxddation. Associcted with the cend
ns 1o koolin dn amowits usually less than 10 percent; a fur samples

a8 TR :h as 15-20 parcents The keolin is white in colovr end

7 wosh irce frem the quartze It was found to occur in thickncsses
D O 125 ¢t below the overlying glaclal till. The .silice sand te
Toragd L UDD\T portion of the Cretaceous stratigrephic seguence of
0ot 0 the occwrrences investigated.

AR AR N
Fieceds VI,

‘These exhibit a voeicty of colours, and are notiled and

eireaked by hacs of red, groen, pale greys, white, brown end vlacke. They
aoe ploaly plastic, very cwooth, and donse. 4t depth whc“e t,;y oo driey,

ere ciuiblye  In one location they were fouwnd associsnted wit!
Azt ekt Thickacsses of fw“eclﬁv of between 50 and L5 feet were




stoin poant of‘ the conecesslone CGunerod Heleicton;
ciekneosss of ch"y of the sans order clony tho
PRI . oy Leew cayy
LoatAver on the eastern sidc., Ieept for o fow
: Tovnd underlying the u&l&Ca serd where the latter
\

JABORATORY, JiIVASTICATIONS

A ST WA P O %48 S I 0 0

Sunples from the u1|11¢ng wero eveluated in laborevorics of
Aeen licpheline Yimited, Lokeliold Rescavch LLI*UCJ, end the L."cu
ch of Obbeva.  The objcc s of this work wers to detcimine & ncthed of
sting the keolin frem the sand, end the inve u;ganvon ol the
4 chaniea). propervics of the scparebed productss

The ke olxn«v“wd sepoavetions wore first stvwdicd on &
Ielivetory seede dn order to develop a kethod for esteblishing the lnolin
et or eanld bore hole saaples. A tochnigquo involving sedimentution
Vil SVOINVIQ whcrcby tho seuple 4o disperscd in o golution of ccdiwia
ol sLoend godiivm metanhosphate and ’x,honrou\gh'h eriteted Tollowsd by

sadeds of tiine, depending on the cize of
crmirevion vequived.  Tho sise of the setiled constituents waes colecloted
¢ who bools of Stolofs low end checked with a Bowyoueas hydrciehor.
¢ lons were mcde on the cley for ccrvoaluionp
oiffcrentiel thermmal enalysss, ond; corerrle proposiles
R SCRoLT OCL YS88, oot DTOBITWLS
e e nate for cheaical 00awosit%on ard gredinge
ohis work are tebulated as follows:
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% In 207 ¥CL for 30 minuies

Swiplos of kaolinlilic sends were ob‘aeine:l fron wposvres ,
Lleong Yho Micoinedbi river bank, wni ch were graded end enclysdd
Son irons
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COLLAR

MUSKEG

PLEISTOCENE

=
KIPLING TOWNSHIP i

23,600 ' NORTH i
10,270 EAST ,
FLEV :

t" = 10" f

INCLUS!ONS MOSTLY PEBBLES

THINLY LAMINATED , SILTY TO SANDY

LOW CLAY CONTENT

50 % QUARTZ

MODERATE NUMBER OF BOULDERS

VARVED

BLACK CARBONACFOUS ,WITH INCLUSIONS OF _IGHT-{OLCURLD
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MOOSE

AUGER HOLE

TiLL

ovojcoo

GLAC!

000j00s

KAOLIN

MRA-IO

RIVER

MSBRIEN TOWNSHIP

7.5 MILES NORTH

8.1 MILES EAST |

ELEV.-

Ill - 'O.
COLLAR
RIVER SILT
R E()EI!;T__ _
PLEIS TOCENE

MED. GRAY SCARCE LIMESTONE INCLUSIONS
ABUNDANT INCLUSIONS TO
AS ABOVE

END OF HOLE




MOOSE RIVER KAGLIN

AUGER HOLE MRA- '

AMERY  TOWNSHIP

0-8 MILES NORTH
1.0 MILE  EAST

ELEV. -
lII lol
[ ] N
0'—-—r-—  COLLAR
|
[
g T SILY
1 RECENT
PLEISTOCENE
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|
H - -
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: -

32 ooupoe
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AS ABOVE
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GARDEN TOWNSHIP

3.3 MILES HNORTH
2.8 MILES EAST
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FINE T0O 3/4" LIMESTONE INCLUSIONS
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MOOSE  RIVER KAOLIN
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HAMBLY TOWNSHIP
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3.4 MILES EAST 1
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