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REPORT ON 1970 DRILLING 

KIPLING TOWNSHIP, ONTARIO 

KAOLINITIC SILICA SAND DEPOSIT 

INDUSMIN LIMITED

SUMMARY

In July and August 1970, 9 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 analysis.

Location of the property is illustrated in Figure l, 

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
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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.
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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 problems.

LOCATION AND ACCESS

Kipling township is in northeastern Ontario, 120 

miles northwest of Timmins. Figure l 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 Highway 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 l 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 EXPLORATION

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 Limited 

carried out a drilling program on the company's concession.
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Thirteen holes were drilled in this program, 7 of these being 

located in Kipling township. The latter holes (numbered M.R.I - 

M. R. 7) were drilled to depths ranging from 100' to 221'. Their 

locations are shown in Figure 2, and abbreviated logs are 

presented in Appendix lil.

A Joy 22HD core drill, casing and rods ranging in 

size from 6" diameter pipes to B rods, diamond and tricone bits 

were used in drilling, while Shelby and split tubes were used for 

sample recovery.

The chief 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 

economic interest which is approximately defined by the drill 

hole locations shown in Figure 3, is underlain by Cretaceous 

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 hereafter as overburden.

Table I presents a table of formations, Table II 

summarizes the thicknesses of the units encountered in both 

the 1970 and earlier drill holes.

Table I

Table of Formations

Recent

Muskeg

Pleistocene

Clay, silt, sand, gravel, till,

Cretaceous

Kaolinitic silica sand often containing pebbles 

and cobbles, fireclay, other clays, lignite.



Table. II 

Thicknesses of Units, Drill Holes 1-9, M.R.1-7

Hole Recent Pleistocene Overburden (Recent 4- Pleistocene) Cretaceous (minimum)

102' 

30'

106' 

76'

83' 

36' 

102'

M.

M.

M.

M.

M.

M.

M.

1

2
 3

4

5

6

7

8

9

R.I

R. 2

R. 3

R. 4

R. 5

R. 6

R. 7

5'

9'

10'

5'

10'

10'

li 1

10'

10'

15.0'

13.0'
9.5'

11. O 1
7.0'

13.0'

12.0'

55'

103'

84'

91'

80'

86'

89'

80'

77'

193.0'

59. OU

85.5'

54.2'

93. 0' 4-
87.0'4-

88. 0'*

60'

112'

94'

96'

90'

96'

100'

90'

87'

208.0'

72.0'

95.0'

65.2'

100.0'

100.0'

100.0'

4

4
4-

4

Ci

l 
40'

90'

13.5'

106.0' 

124.8'

4 Minimum thicknesses. Holes M.R.2,5,6 and 7 did not reach the Cretaceous.
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R1:'.CENT

Recent deposits consist entirely of muskeg: a mixture 

of moss, small shrubs, decaying vegetation, and water.

The muskeg ranges in thickness from 5' to li'/ and 

for the most part is about 10' thick.

PLEISTOCENE

The Pleistocene deposits consist of interbedded, and 

often interfingering 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 1: 

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

JJole 7.



CRETACKPUS

Introduction

The Cretaceous units consist largely of kaolinitic 

silica sand, lesser amounts of fireclay, very minor amounts 

of other clays, and a very thin band of lignite which was 

encountered 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 Hole 3. In previous drilling, Hole M.R.4 cut 124.8' of these 

units.

KAOLINITIC 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 quartz grains are sub-angular to sub-rounded/ 

medium to coarse-grained, and are most commonly colourless to 

milky-white, 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 2Q* 

of the quartz-kaolin mixture. For the most part the
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kaolin is white, and occurs as tiny particles dispersed 

throughout the sand. In 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 20Z by volume.

Pebbles of quartz, clear, milky-white, and yellow- 

stained, are common. Pebbles of diabase, mafic metavolcanics, 

granite, and limestone are almost ubiquitous 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. In 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.

FIRECLAY

Beds of dense, plastic fireclay, ranging in thickness 

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 Holes 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 technique 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 190' in Hole 7.
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STRUCTURAL GEOLOGY

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 somev/hat 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 those shown. The sections do however portray 

accurately the suggested correlations of units from hole to hole.

OVERBURDEN THICKNESS

As indicated in Table II, the combined thickness of 

Recent and Pleistocene deposits ranges from 60" to 112'. The 

minimum thickness of 60' was encountered in Hole 1. Elsewhere, 

the overburden thickness is quite uniform, ranging from 87' to 

112', and averaging 95'.

STRUCTURE OF THE CRETACEOUS UNITS

The relatively shallow overburden in the vicinity 

of Holes l 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 fireclay 

beds of the Kipling township deposit cannot always be correlated 

from hole to hole. The 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 l, 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.I 

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 

zones.

The kaolin-rich beds can be correlated from hole to 

hole in some cases: in 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 helper was supplied. The crew was
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assisted for most of the program by a supervisor. When this 

number was found inadequate, a second helper was added. 

Drilling operations were carried out on l shift per day.

Before drilling commenced approximately 2 weeks 

were spent by the drill crew in moving equipment 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 

reached this depth. Depths attained ranged from 127' to 202'. 

Holes 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 III

Drill Hole Depths and Dates of Drilling

Hole

1

2

3

4

5

6

7

Date

July

Aug.

Aug.

Aug.

Aug.

Aug.

Aug.

Started

23

3

5

9

10

11

12

Date

July

Aug.

Aug.

Aug.

Aug.

Aug.

Aug.

Completed

31

5

9

10

11

12

16

Days to Drill

9

2

4

1

1

1

5

Depth

162'

142'

200'

172'

173'

132'

202'
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Hole Date Started Date Completed Days to Drill Depth

8 Aug. 17 Aug. 18 2 180'

9 Aug. l Aug. 3 2 127'

Total 27 1,490'

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

Drill Hole 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-chain survey.

Figure 3 illustrates the drill hole layout. Hole l 

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   l'. 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 l' 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 summer the drill hole sites 

will also be marked for some time to come by the pile of overflow 

silica sand at each hole.
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Equipment Used

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 vehicles used appear in Appendix IV.

The drill uses a rotating bit and drill stem, the 

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 the 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 atmospheric pressure and the 

sample drops out the bottom for collection. (see photographs in 

Appendix 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 moving from drill site 

to site, and the moves were generally accomplished within 15 to 

30 minutes.
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Repeated 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 encountered only once during the program, when repeated 

travel by the service truck near Hole 7 led to digging of a 

deep 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 l 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 1.6' per 

minute, obtained in drilling from O' to 72' in overburden.

In drilling silica sand, somewhat similar rates 

were often achieved over short distances of up to 15'.

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. Frequently it 

was impossible to blow or shake this material loose, and in. 

order to clear the stem, it was necessary to p'ull all the pipe 

from the hole and clean the pipe and bit at surface.



- 17 -

Dense 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 materials. 

Such plugs were 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 cleaning 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 

also was soon worn through, and required frequent patching.

Cuttings are transported very rapidly from the bit 

to the cyclone discharge point. In those cases 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. In 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 i 1 . 

SAMPLING

Introduction

Prime objective of the drilling and sampling program 

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 l, 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 occurs in the drill stem 

and cyclone? the difficulty of picking contacts with an 

accuracy greater than l'; 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 l, 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 l 1 interval.
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SAMPLING PROCEDURE

Samples were caught in 5 3/4 gallon-capacity 

galvanized tubs placed below the cyclone (see Photos, Appendix IV)

As each 2' marker on the pipe entered the ground a 

new tub was inserted 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 quickly 

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 silica 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 Ibs.

Samples were poured into heavy plastic bags, which when 

filled weighed an average of approximately 50 Ibs.
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Samples from Hole l, down to and including that 

representing the interval 122'-124', were put in l bag each, 

with the exception of the interval 26'-28' which required 2 bags.

Beginning with the sample representing the interval 

124'-126' f Hole l, and thereafter, 2 bags were 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 "l 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 l 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, "l 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.
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When the bagged samples were allowed to stand for a 

few hours it was seen that the suspended kaolin separated 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 Ibs.), 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, l or 2 

of the other drillers often assisted the 3 men regularly engaged 

in sampling and bagging.
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GENERAL ASSESSxMENT OF DRILLING EQUIPMENT USED IN 1970 PROGRAM

It was noted earlier that with the drilling equip 

ment used 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 l (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 l, located 20' east of M.R.I, 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 l 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.
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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
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Hole l

Location: 

Elevation:

Depth: 

Started:

20' east of Hole M. R. 4. 

same as M.R. 4   l 1 .

162' Dip: -90 0 .

July 23, 1970. Completed: July 31, 1970

Log

Interval

0-5

5-60

60-123

123-140 

140-162

End.

Description

Recent 

Muskeg

Pleistocene 

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 temporary 
repair on chuck sleeve, often appeared in samples down to 
124'. Use of tape discontinued thereafter. Tape fragments 
can probably be screened out of dried samples.
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Hole 2

Location:

Elevation;

Depth:

Started:

1,320' west of Hole 1.

1,320' north of Hole 1.

same as Hole l   l 1 .

142' Dip: -90 0 .

August 3, 1970. Completed: August 5, 1970.

Lo

Interval

0-9

9-112

Description

112-142

Recent

Muskeg

Pleistocene

Gray clay, silt, sand, gravel, till.
9-18: gravel, cobbles, minor gray clay.

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. 
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 
various rock types occur in the silica sand.

End.
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Hole 3

Location: 

Elevation; 

Depth: 

Started:

1,320' north of Hole 1.

same as Hole l fi".

200'. Dip: -90 0 .

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

Log

Interval Description

0-10

10-94

94-124 

124-130

130-158

158-162

162-164

Recent 

Muskeg

Pleistocene

Gray clay, sand, gravel, till. 
10-22: gravel, sand. 
22-32: till. 
32-94: gray clay, interbedded

sand and gravel from 68-72.

Cretaceous

Kaolinitic 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.
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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.
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Hole 4

Location: 1,320' east of Hole 1.
1,320' north of Hole 1.

Elevation: same as Hole lil 1 .

Depth: 172' Dip: -90 0 .

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

Log 

Interval Description

Recent 

0-5 Muskeg

Pleistocene

5-96 Gray clay; silt, gravel
5-42: gray clay, not plastic.

42-70: silt, brown and gray-brown.
70-72: gravel.
72-74: silt.
74-96: gravel.

Cretaceous

96-152 Kaolinitic silica sand.
96-106: dark gray in colour, 
probably due to contamination from 
overlying material; thereafter is 
markedly whiter. Also contains l to 
2-6 pebbles of various rock types to 106'. 
126-128: sample representing this 
section contains numerous lumps 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.

152-156 Clay.
Yellow-brown, slightly plastic.

156-160 Clay.
Gray, very slightly plastic; minor 
silica sand.
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160-172 Fireclay.

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.

Knd.
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Hole 5

Location: 

Elevation;

1,320' east of Hole 1. 

same as Hole l H- l 1 .

Depth: 

Started:

173' Dip: -90 0 .

August 10, 1970. Completed: August 11, 1970

Interval

0-10

10-90

90-173

Description

Recent

Muskeg

Pleistocene

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: gravel.
60-90: gray clay.

Cretaceous

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.
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Hole 6

Location: 1,320' east of Hole 1.
1,320' south of Hole 1.

Elevation: same as Hole 1+1'.

Depth: 132'. Dip: -90 0 .

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

Log 

Interval Description

Recent 

0-10 Muskeg

Pleistocene

10-96 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

96-132 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.

End.

Note: 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.
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Hole 7

Location: 1,290' south of Hole 1. 

Elevation: same as Hole 1+1'.

Depth: 202'. Dip: -90 0 .

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

Log 

Interval Description

Recent 

0-11 Muskeg

Pleistocene

11-100 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, gray 68-78;

brown 78-94. 
94-100: gravel, sand.

Cretaceous

100-190 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.
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200-202: Fireclay.
Pale brown in colour.

Note 1: A few lumps of black, presumably carbonaceous, sandy 
clay were noted on the sample discharge pile after drilling to 
162'. This material was not seen during drilling and sampling 
due 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 Hole 1.

Note 3: This hole, and log, are 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) O'-32', at 1,290' south of Hole 1. Dip -90 0 . Stopped 

by boulder, moved to (b).
(b) 0'-82', at above site. Dip -85 0 ; Bearing East. Stopped 

by excessive plugging; and excessive sinking of rig.
(c) O'-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 O'-162', 
sampled from 162'-202'. d and e drilled August 14-16.
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Location:

Elevation;

Hole 8

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

same as Hole 1+1'.

Depth: 

Started:

180' Dip: -90 0 .

August 17, 1970. Completed: August 18, 1970

Log

Interval

0-10

10-90

90-140

140-144

144-180

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: kaolin-rich, cream-brown.
136-140: kaolin-rich, cream-brown 

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

Fireclay.

Red and brown.

Kaolinitic silica sand
This section has a 
relatively high kaolin 
content.

152-158: kaolinitic silica sand 
is unusually viscous, 
suggesting a high kaolin 
content.

170-180: as from 152'-158', with
lumps of gray kaolin-rich 
clay.

178-180: a few small lumps of
dark brown, only slightly
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Hole 8 continued -

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

End.
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Hole 9

Location: 

Elevation; 

Depth: 

Started:

1,320' west of Hole 1.

same as Hole l * l 1 .

127' Dip: -90 0 .

August l, 1970. Completed: August 3, 1970

Log

Interval Description

0-10

10-87

87-127

End.

Recent 

Muskeg

Pleistocene

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

matrix of gray clay.

Cretaceous

Kaolinitic silica sand. 
Contains l to 2% of cobbles 
of a variety of rock types.
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Appendix II

Lists of Samples



- 41 -

Summary of Samples Holes 1-9

Hole No. No. of Samples No. of Bags

1 75 94
2 15 30
3 53 106
4 38 76
5 42 83
6 18 36
7 51 102
8 45 90
9 12. li

Total 357 556



- 42 -

List of Samples Hole l

Muskeg: 0-5'

Gray clay S sand: 5-12', 12-14', 14-17', 17-20', 20-24',
24-26', 26-28', (2 bags), 28-30', 
30-32', 32-34', 34-36', 36-38', 
38-40', 40-42', 42-44', 44-46', 
46-48', 48-50', 50-52', 52-54', 
54-56', 56-58', 58-60'.

Silica sand, Kaolin: 60-62'
62-64'
64-66'
66-68'
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'
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Fireclay: 124-126' 
126-128' 
128-130' 
130-132' 
132-134' 
134-136' 
136-138' 
138-140'

Silica sand, Kaolin:

Note: beginning with this sample, 
2 bags were used for each 
sample. See attached notes 
re sampling.

only l bag collected for 
this sample.

Note:

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 Hole 2

Silica sand, Kaolin: 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' 
140-142'

Total number of samples: 15 
Total number of bags: 30
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List of Samples___Hole 3

Silica sand, Kaolin: 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' 
122-124'

Fireclay S silica sand 124-126'
126-128' 
128-130'

Silica sand, Kaolin 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'

Clay 158-160'
160-162'

Silica sand, Kaolin 162-164'

Fireclay 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'
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Fireclay (continued) 190-192'
192-194' 
194-196' 
196-198' 
198-200'

Total number of samples: 53 
Total number of bags: 106
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List of Samples iiolc 4

Silica sand, Kaolin

Clay, yellow brown:

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' 
140-142' 
142-144' 
144-146' 
146-148' 
148-150' 
150-152'

152-154' 
154-156'

Clay, gray, s silica 
sand: 156-158' 

158-160'

Fireclay, red S white: 160-162' 
162-164' 
164-166'

Fireclay St silica sand: 166-168'
168-170' 
170-172'

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

Note: Bag "l of 2", 148 ' -150 ", appears to have been lost

during transport of samples from drill site to storage site,
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List of Samples Hole 5

Silica sand, Kaolin: 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' 
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' Note; l bag only for this sample

Total number of samples: 42 
Total number of bags: 83
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List of Samples Hole 6

Silica sand, Kaolin: 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'

Total number of samples: 18 
Total number of bags: 36
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List of Samples Hole 7

Silica sand, Kaolin: 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' 
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' 
172-174' 
174-176' 
176-178' 
178-180' 
180-182' 
182-184' 
184-186' 
1-86-188' 
188-190'
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Lignite, black clay, sand: 190-192'

Kaolin-rich clay S silica sand:192-194'
194-196' 
196-198' 
198-200' 
200-202'

Total number of samples s 51 
Total number of bags: 102
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List of Samples Hole 8

Silica sand, Kaolin: 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 
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'
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'

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

Silica sand, Kaolin: 87-
89-
91-
93-
95-
97-
99-

101-
103-
105-
107-
109-
111-
113-
115-
117-
119-
121-
123-
125-

89'
•91' 
93'
95' 

.971
99'
101'
103'
105'
107'
109'
•111'
•113' 
115' 
117'
•119' 
'121'
•123'
•125'
•127' Note: only l bag collected 

for this sample.

Total number of samples: 20 
Total number of bags: 39
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Appendix III

Summary Logs of 1959-60 Drill Holes
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Summary Logs of 1959-60 Drill Holes

Locations of these holes are shown in 

Figure 2.

M.R.I

0-15.0 Muskeg, silt, sand 

15.0-208.0 Pleistocene clay and till

Cretaceous

208.0-218.3 Kaolinitic silica sand 

218.3-221.5 Fireclay 

End.

1 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.
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M.R.5

0-7.0 Muskeg, silt, sand 

7.0-100.0 Pleistocene clay and till 

End.
M.R.6

0-13.0 Muskeg, silt, sand 

13.0-100.0 Pleistocene clay and till 

End.
M.R.7

0-12.0 Muskeg, silt, sand 

12.0-100.0 Pleistocene clay and till 
End.

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

townships, and their logs are not summarized here.

M.R.A.34

0-6 Muskeg, silt, sand 

6-48 Pleistocene clay and till 
End.

M.R.A.35

0-44 Logged as "may be partly Cretaceous." 
End.
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Appendix V

Log of 1970 Drill Hole 10
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Hole 10

Location: 

Elevation: 

Depth: 

Started:

3,960' south of Hole 1.

same as Hole l j; l' .

202' Dip: -90 0 .

August 19, 1970. Completed: August 19, 1970

Interval

0-10

10-80

80-82 

82-147

Log

Description 

Recent 

Muskeg

Pleistocene

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

wet glay
wet clay
wet clay and sand
clay

Cretaceous 

Fireclay

Kaolinitic silica sand
90-100: minor beds of kaolin 

100-120: minor beds of fireclay 
140-147: minor beds of fireclay

147-150 

150-180

180-181

181-202

End.

Fireclay

Kaolinitic silica sand 
150-152: silty, gray 
162-172: minor beds of kaolin

Fireclay

Kaolinitic silica sand
190-202: minor beds of kaolin

Note: Hole logged by J. Veldman.
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Appendix IV

Photographs
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FIGURE l

LOCATION OF KIPLING TP.
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[~~~] Area of 1970 drilling,
L- J for details see Figure 3

LEGEND
RECENT AND PLEISTOCENE 
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CRETACEOUS 
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PRECAMBRIAN 
Migmatite,diabase
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Photo l Drill rig and service truck. Hole l

Photo 2 Drill rig in travelling configuration, 
bogged down. Hole 7
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Photo 3 Side view of rig showing cyclone, tubs for 
sample collection, and overflow silica sand. Hole l

Photo 4 Collecting fireclay sample. Hole l
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Photo 5 Scene at end of drilling Hole l

Photo 6 Service truck and rig bogged down. Hole 7
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Photo 7 Cyclone discharging silica sand (moderate rate 
of discharge). Hole 7

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

in muskeg._______________ __________
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Photo 9 Same scene as in Photo 8, illustrating 
spread of overflow silica sand.
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ĉ
l

ri .c c;
f ' -t' -.-i O
-P

 
5 

'.
i

- ; 
- 

' .' 
^

- - 
* I 

' ' 
.'-;

b
 

' 
"'.'i

^3
 

* -J 
" 

.-i
r 

* 
-^ ^

 
V

 ' 
* J

.•i 
O

 
-* 

'
^ L' *3 vi-
o .-t o p

•5^ 
f^

 
O

 
O

|
ci 

O
 v

j 
P

,
o 

,c c
O

 ^-1 vr* 
O

 
^
t 

J
C

L
. 

0
|^

o
.c

O
 

cj *^J 
O

•^
 

5-4 
*C/

•i^ 
.0, M
P! o; cj

•rt ti -^:
^; o 

o 
•d ^ ,vj s^
01 

ci 
O

 
f3

ci 
;i K

O
 -;.l 

v
i

J", M "' \:':
O

 ^3 .v; '..-j

B
,^;"^-vJ

^ c^
 t 

ri vi vs 5-j
O

 -ci 
''3

r-', r; o i-:
0

 
-0 

ft 
;.-'

c-. 
0

 
ij

O
 

Cv. s-;
/.: o 'i '•.i
C-* 

,J
 

O
^-: o r;
r^l 

c J 
'* *

v
; 

- ; 
v.

t f . "* 
*'-

^.; 
,1"> 

:'-l
'.i 

O
,

r1*p- j 'o
 

J-i
"^* * ,*-* 

: '.'"t
^ '~ "''l 

' -
O

 
b

 
: ;

,*i ,r.j 
;J

ri o
^rioi"3
O

 
C3 

2
 

O
o ,-: o

 :j
o .-i c-*

:" .c: o
-H 

ci
•i ^

 
ft

O
 
^
 

O
 

C
I

vs -rf r-i o
. ' V

: 0
 r^

.Q
 

S 
O

1 ** o
i J 

f?
vO

 
0

O
 
0

 O
 
^

f-. 
^: c

i -H

15 ^
 c

*X
 

* v
* -ri

O
 
f
i
 "

'O
S

i CM
 13 

G
 

P
. 

O

irl *C
f 

'O
 

O
0

 
-9 0

o
 r-i 7- o

St 
0

 
0

 
f*

v3 s-* s-* 
O

r-j o f S* "s:
f j 

f-* "CO -ri 
f-: 

^-5
3
 

'C
i 

O
-:^ -P

 
PS 

r-i
• t 

v\5 
Q

 
;3

0
 

O
 
^
i 

C
I

.C
 -.-1 O

 T
f

•^
 -C^ f-i 

4^5
rj 

ea
^-: 

FJ ^
 
ti 

O
 

:-i 
c-1 

O
 

^-! 
rf

r; ^.^ 
c j o

v
J
 

V
 1

-•5
 
^
 

C
t 

l"
i

•:-T o
c-i 

o o v;
i" J 

-"^ 
^
* 

l"--
* * 

"^ 
-C ^

 
t J

' 
0

 
CI

O
 

JO
 

'-1
, v ) O

 
a 

^
^o "" 

b
 .-";

..'- 
^
 

^ —
 * 

v
^

' 
' 

"\ 
~

-' 
. 

N
:-'.-i?

5
 ^

c-j 
^-j -*,j , ,i

--J S2 '*j -^

f^\ f'^
o ?i
'?"r: j? o
b

 v
! 

0
*-{ o

S
i 

O
 

j^
ti 

ei 
-J

o
 x

 o
rf~

T 
^-l 

^-J
cj q -H
o

 -^ 
o

^*i 
,"^ *.*4

r* " w
-^ "f? 
s^ 

o 
o

r* ,-f
r-* vi rj
^;ai
S

i
 

^
*
 

O

O
O

O
0

 
0

 
0

C
j 

C
j

V
J 

O
Sj 

*!H 
3

 
rt 

O
*w

i 
O

J^.—
 l .O

cj -rt
r-J 

O
 

O
O

 
S

i
p
 ®

•ri i* -ji
^(-4 

v
i

J^ 
j
f
 ̂

%
-
i 

*
,7

(
 

*
-
J

^- 
^ 3 o

*
•3 ^ ,o
J-i 

' 1
*. "I 

*J 
s.-*

•T-^ *'"' 
* 

l
:"! 

: i 
b

O
 

i ; -.-i
0
 -'H

g
. 5

^1
1 i^ 

0
 
o

-
' 

v *

v^ -.'i -M
: * 

; 2
,. 1 

.-i
^-: ^ o

.*-^*"^-^.



' ; 
'

t\ 1-:- *-
' ô
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:Ĉ"1

C
"* 

\"J

' 
' 

v-5
-Jr* t"^
i * * '
p'V

j
"?

 
^-3

"^' O

O
 

-!-^

-!^ i '
^ j 

*- ^
.'i 

-i

' 
" 

* * 
^

^ - J

j ' 
; j

t
^
i
 *

.*
i

•t - 
O

O
 
0

t ̂ r,, j
i* i 

*""""5
- ^ 

^ '
•^ ^
i'j 

O
.-: i-;

rv .^
^
 
\
 
.
*
7
i

! 
'. 

"
 
'

^
 

*
*
1

f! 
O

(" ; 
* v J

; 
' 

' 
i

"- 
3 

'-^

r; o,
o o

'

r:o•r'.O
 

T
)

V
i. 

O
 
0

5-1 
O

*"* 
.^

~ V J
0
 

..)
c j 

r!
~ i"!

^ tj
o

 ^J
O

 1
^

0
 f
i 

4
* 

t}
T

1
b *?T
-rf 

C3
ii 

P
.

U"f 5 -li
V

-*

O
O

 
0

•3 r !
"

O
 
f;-:

-.-1 
O

-O
 
^
^

*~
 

v^*
O

 
l '

f* : ')
O

 -i J
f* t;
? ^

l"—
 3 

;"'~
\

fc—
 *

qli,;JO."^
B' 

*
1-" ~J

O-^

o^
*

o•.-s0oo*-*o0q•v-^

**-1od
'0

*"J

"
^

.*3"-7,'J•*.J 
.

i ^'-3
O

"
*^-t
^3*^-5O.'3"f!t. 

7

- 
y

^
'J

y)

-.-1oO
 

0
,

ftooo*'-*
,;^

•l-J

O•?-1:C30v-5

"i.O,-\6j*q.^3v
"

t;*""S
m.^^

*

(^y
f I 
t *
wfr™

"'
i*^v'."*

I--*

O
.} o 

/-5 
(

yr* 
o

d
 r.1c* i

^ -H
*3S

*.~! "-~i
N

^ 
;*j '

O
 *w

oC
i 

O
 

^*
q
^3

,
o s;
j5-a
f*i **T/
**s 

O
"?* ^o
•3 

(j•. ^
vi r.

, : ; oi-t
*v*X

^
'T

?
*."5 

v j

t J 
1*3

rs 
C)

C; -:3' j
0

 
~~

c"! '.-j
O

 
O

. ' *
;" 

o
i""* 

'"-^

i^
'* 

1
'^

••"I -;}
:-j. 

-i

3
o

•1 i

C ^ -; t
*" i 

'
- 

'; 
. 

i•.
o -.r:
r •f 

**~*
','. I:"1) Obo o•v"*

fra
Q

 
3

vt *3
t-* 

^"5
cJo^ 

3
?*. 

t-". 1S
"

.
^ i"1*! 

*--^l
cp. 

0
O

 
0

 
f--9

*-l 
X

^
 

N
^
i

C^S 
|

o 
- 

r**
O

1 v
i 

*- --
o

 it 
{-:j

•5 J 
S{

.f- ^
 

s-1.!
-. o

 
p
i

/"•J 
O

 
'V ' *

v!^; 
^!

'ci 
J

" 
o

O
 ^3

*2-*
*jO

 
-f-3
*'J

{N
,J

 
f"

}

0
 
!j.
•J

i 
f-") 

f-*
X' 

J

O
 

O*V
 * 

- .
')
 -C-^ 

*
^
*
 

'"^
*'"* ^>l>
tin*.v

. 
/^

i
**-i 

; i
' 

'-* 
-y

' ) 
CJ

o o
tt 

i J

*' * * 
'

^! P
n

 
iv;;/

n
''S

^

^
 i: o

o '
C. * 

*" -* 
-
i

o
 * "* ": 3 

-

o
;i,-?.o

^
 s— ̂ 

C
i

P
 ^

 
0
 

*
C

J O
 *(,-' 

O

C
j 

*-^ 
O

 
i*

^
s
^
 ^

^
 

*-**

o 
**o "*

n 
o

•S *5̂ i S
^
it-!^

i U
'

t ) 
{.) -SJ 

O

0
 *^

 
0

 0
0

 
^
 J-i i 5

r: o
 .q Ox

O
 ''.J %

-j 
O

*."**' 
i- 7 

*;-^
^
 *

i 
^
"
 ̂

 
"-V

f J C
J s— 5 

C7
o
 

o
n

o
 

v,;.i 
o

f'J -O
 

C"! j"*
^
 .-:; L4 o

O
 

c j

sS'OF
y ̂

 
?t

** 
f. O

n f^ :*
o o

 o
ri rt o
O

 
o

"~
-w

 
*C

 n 
f
\

t - ^^
^ i j ,t- *
*" 

)
 

r
 
-
i

C
'*

 
X
^

* 
v
 ' 

,t "i *~"1
i" ; 

i" i 
\ '

C-** * ' 
* i

*."t 
l 

' 
C ^

!."J ^^ *-^'

ft*;s44'*;*jii":j*t;*~tt*t* *



K, :-.:;

io'-;;,-J rv.:'; ^.

:-.:i t!'.:- Jr.'.xi
;::'.vc- :-.:-i.-, 
v:.03 o? rr;'\:

e: ':.;/ j.'^'.v:; 1:0:.-;-.; i c.? 
:/.:-, l/ t:.:; Lf-yk-:;: - c:i o tho uisfc by tho i:i;:-i--.-.b:l ito

'

c;:.-. :.:-:.-i C
•. .•••...' ,..-..., .•• i-.. - ...- i.-...'../).'.,/ i...'

'.-.!-.:i tV-'. ::..;^:''nt:lcM t. o 
l\v;-.;:* C.: -jr.vy w 

^--,y 7i:5.:'.;j 3 r. (!irv:r:;,2

-'-

c?

tho ec:-^::::y h' d cv:::'."?.:x';ao fei* it-o c*.r.^ v^o r. E 
v v '.\/-:.-:;- \:*:v,eh \;--.:; c;"vlvpca \.vAh ^o:.^.:) :Cc^ rv-:-::::^5 r::^ a c::"
. -' *; -- " -, . -- :.-.,.,. f.-.,-..,-, -ry.^ ,.*...'....,v . -. ^-v..-, ..,.. ;-. r..-.,, .^-..r-- -.
%-i ... . . — , ....... —— 1;j ^,wi..i ,,W. i^'.-.v-^-^ i/, .i. .:.^v'...V.. -K,' i. .i t..,.- V. ^.- ^ i.'-

c^ L'.-. ,. y.:.'.:^ tuolvo j^llc^ cay:, o? i:;.^:;;::^:;;;., ^ilcl'i V.V'.G.V.-;:

to

:; ;-/-: *. y 
V:j
.-c. A b 
. o.': l'.c:
o. tt;-;

.7

.;;.:;' C -;

Oc . . :vy ;;;:;-jc:.;ic;X ^cv; tho plr^ ' - '- -''--o r. :-.
^vivy to

c:? ov:.1' vo

,

••'-.., V- ;.'. ., r-^. 
. . . v ii ., ^ -Ji. -.* .

t:.:'
in

:? tho
2CO ^c^ c^ ::::

'•••'•'^ ri: r:
VI. o c: "



f/ 
v;

 -
i-, 

i.- i 
'; .-

 i.
-i 

?; 
fi'

'?
 ^

 t
;- 

l:'
 [i

 r
:- 

-; 
Vs

 ', 
' '

 :' 
.-:-

 : 
: 

c-''
 : 

"' 
'.''

 "
' 
\'
 '"

 '/
: 

0- 
r- 

''-"

0
 
':
 

i.;
 

v "
' 
{
i 

O
 

:-v
 l

--
 'J

- 
'.':

- 
''"

' 
o

 
;-;

. 
T

. 
. ;

x-
 c

-'- 
o 

;-v
 o

 (
.i 

c 
u 

o 
:.:

 
c- 

..-. 
r:-

 o
 -

o 
t-

i D
 

'i
 

r—
 

;-
i e

 c
:-

v;
 

;.:
 

o
 

::J
 

c:-
 ! 

- 
P

 
O 

;.r
 o

 
c:-

 
o
 

o 
c-*

, 
!~*

 t
." 

j-v
 5

o 
x-

 :
-i 
r 

r?
 c

 j 
L:

;-
v 

'.
-:

.O
-'
p
 
o
 

0
 

S3
 

. 
^
 

;:
; 

. 
X

'C
^

c?
" 
o
 

f 5
 
';
 

p
 

ct
- 
o
 

t-'.
, r

^ 
c:

- 
o

w 
y 

5*5
 o

 c
^ 

p 
{-"

 '-
 t

-' 
s r
 c?

 
-o

 x
- 

o
O

 
X

- 
O

 
''i

 
0

 
O

 
0

 
w

 
X

- 
fV

u
 

O
 

V-
5

•c:
 c

fr 
o 

p 
o 

:..i 
v.f

 o
 

o 
o 

o 
;j 

o 
K!

 
•; 

f.-/
 o

 t
-*'

?'
 P

U
 '

J 
p 

'-rt
 y

 :
~ 

i; 
o
 ^

o 
e 

u 
o 

v 
o 

t-'
 -- 

; 
o. 

o 
x-

 o
c?

 
t*

 O
 '

-; 
c*

 c
: 

r/
 
o

 
k;

 'O
 

i-?
 c

o
O

 
O

 
X

- 
O

 X
- 

J'J
* 

t.)
 

o
 
o
 

w
 

X
- 

O
 

O
C

")
~s'

 I
r*

 ^
 i

—
 *

'*''
 -

'' 
o 

y
 :

: 
P

 o
 c

'.- 
'j 

M
 o

 o
 

c*
- P

-C
O 

J-
9 o

 o
 ,

, 
c:-

 o
 ;

J 
p;

 O
 c

-'- 
x
-'
j 

o
o

 
iis

 \
* 

*'j 
o 

'--*
* *

~/*
 **

* ^
-'i 

i—
* i

—*
 

i--
'

o
 f

^ 
o
 

rt
 b

 t
M

3 
^
 '

-i 
O

 
ji 

'-
' 
o

 
o 

V
5 

J 
v-:

 o
 

P.
 x

- 
b

 x
- 

o 
r:

 u
 

t; 
X

T.
-

! 
f.-

 
S 

cj 
i-*

 x
- 

fc? 
rf

 
r?

 y
. 

c.- 
v 

;-
 o

 
X-

 
i '

 o
 

,, 
!3 

. 
w

 
.v

i 
p
 ;

j 
v

*-: 
f^

 r
: 

c--
 o

-"
 \
i 

'1 
P,

 f'
'* 

" 
^"

52
 ' 

~/
' 

v-i"
 

^;:
 v

 '
~' 

*~
o 

:-':
- !

" 
u

 \
'^

'i 
c;

 ;
.^

 ^
 o

 o
* 

,c^
 o

 '
: 

v."
ti
 D

 r
; 

o
 
o
 o

 w
 

o 
ri

 '
.i 

v;
 !

~'
 o

, 
'o

 x
-

* 
r-

 o
 o

 
u 

'c
i 

M
 c

.; 
o

 o
 i

-, 
o
 

i-S
 

o"
- 0

 0
 

t-
1 r

- 
:o

, V
 u

 
y
 

efl
- c

-1-
1"

'} 
G

 
vi
 

O
 
^
 

*"
1 
V

/ 
U

 
'-
* 

fi
 

I'-
J"

 O
P

 
!-

? 
O

 C
- 

K
 

i-:
 
o
 *

c(
 

c:
- 

i:-
 i 

: 
'-
j 

o
 

••:
o

 
o

 
lj*

 c
/- 

o
 
li.

 c
-- 

1:.)
 

c*
 c

 
f'

 
^-

- 
o
 

'•^
' 

O
 '
^
 

o
 
p

 
O

 
x~

 i-
; 

o
 

a-
 

l-
' 

o
o

 
o
 c

; 
c*

- o
 

o
 

ri
 i

-' 
; ..: 

r.'
r?

**
 

o 
o 

o 
c; 

tt
 r*

- :
-; 

c 
v-

 o
 P

^ 
t: 

P 
;i 

c* 
x-

 :-
s ^

 c
 '.

j* 
o 

<: 
13

 ^
02

 t
t 

ci-
 r

; 
O 

o'
 X

- ^
; 

c 
O

 c
.' 

o 
o 

O
 

X-
 

t-3
 5

J- 
a

 
y 

p; 
s;

 o
 

r*
 '

-- 
ri
 t

-"*'
 -"

-^ 
S

l-
* 

I-
' 

'-'
 

' 
o 

O
 O

 
U

 
O

 
O

 
c*

O
 

c?
- 

O
 

P
- 

a
 

J.'
 

X
- 

O
 
0
 

c:
- 

W
 r

i"
 c

t- 
o

•^
 c

? 
o 

-^ 
:~

 o
 r

: 
o 

s*
 o

 ^-
4 

s'
 *

; 
o 

v 
r? 

v;
 o

^
 j-

? 
is 

o
 r-

' o
 -

^ 
o 

"c;
 

t-*
 

*s 
c* 

rf 
v:

 
^r

 u
 

O
D

 
'-; 

'-'
 ^

 o
 t

-! 
o*

 o
 c

o 
:-*

 ^
. 

p 
?s 

'-; 
o

o
 r

' 
cj
 s

-' 
^ 

t*
 

'?
 ^

 ^
f- 
'' 

'--
''3

 
v 

'-^
 

•2.
, |

-; 
o 

ct
- 

o 
'-;: 

f'
 '

; ; 
-, )

 -
 '-

 f.
t 

n 
o
 V

i 
! A

1^
- 

0
 t

',?
 

C
 
h

 
{-V

 '
J
 

;-;
 

V
 
y
 

'--
: 

O
 

P
-

C
^"

 
T 

'' 
^ 

i-
'' 

O
 

O
 

0
 

X
" 

' .
'

j-
/ 

p
 

C
3 

r*
 

; 
:-

 
O

 
to

 
O

 
O

 
c:

- 
O

"
t"""

 -
i /

.- 
;":

 ;
 

u 
-* 

r-:.
 ?

:' 
,- 

5' 
-r-'

'v
 

'!;^
-

r.
 
"
 l

', 
^"

' 
" 

j;
. 

.^
 :

\.
 '

"i 
;/
 "

" 
i-;

- 
o
 

X
/ 

j5
[.i

.--
.] 

c-
. 

J-, 
. 

f -
' 

j.-"
. \

\ 
\J;

 (
j 

f;: 
;; 

' 
p.

 4
o
 :

- 
c:-

 ;-
-.. 

r.- 
c'--

 ;.
- 

,.* 
'.;

r 
, ;

-i 
;. 

o
 

x-
 ;

--
c^

 *
; 

x-
 c

:- 
vj 

:/
 x

-*
 

^.' 
r, 

v;
 t

 - 
:-; 

o 
o

;.
-.

 .
- ,

 
o
 

; 
-. 

u
 

v
;- 

i.-
 
/,

 
r.-

; 
r-

 
''
 

'.."
r;

 ?
-* 

iJ 
p 

f; 
:---

 
c-

-:?
 i
j 

-.; 
c:-

 ^
:

tc
; 
^ 

c:
- 

o
 

Ci
 

J—
 "

i 
'.-:

- 
o

 
? 

i-'
- 

o
o 

c:-
 '.

-' 
o 

.v
 :.

^ 
:/
 ::

; 
I 

^
;^

t 
;.-

. 
t--

j 
; —

 o
. 

;-;
 
ri
 

o
 

- 
) 

C,
: 

t' j
 

O
O

 
ii
 

.-
' 

IJ
 

'.':
- 

-'-
 i

"/ 
'^

 
i.'.

 
"
 

l'-
'

- ' 
;~*

 
* -'*

 
:' 

w 
: i 

f ; 
' : 

r',
 -

l.
*? 

b
 

""'
 

"' 
L' 

I-'-
J;

; 
fj
 

-J
 

O
'•^

 
I-*

*

. o f, t. o
;

O t.J o o '; c^ f-' t;- o
 

c; 0 cr r 
*

0 c

•?
r?

r-
 

,- 
-

(. 
'* 

' 
*

'.i
 

•i
 

c^
-

O
3
n
- 

P
 

u

'r*
 ^

c-
"'

P 
O

-
iJ

O"
 

t*
1

O
 
0

O
 
0

:;
 r

*.
o

 
v
 

o
 t

s*
o t-

" 
c^

i-
'*

 
I -

'"
o 

h'
;j 

c
o 

o
0
 

V
j

?̂ ; 
:v

CJ
 

O
'S

T

P. 
ff *.i

o
 

^*
*

'w
 
^
*

f j li
 

r^ ( t
f~t

 
* i

*s
 

* j
O

-
b
 

o
;

v
" 

t-
f

a *"-* vT

cv i.
 

C f 
) 

1
:' 

;

O p O {-
V

v^ V;
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The co':-;v. ny o.or.r.ir" xx:l it import *;jt f re ..i the; f ir .vi to 
01 tr.VOiU'h thirl', the k:'.oliv: .:.'.:. :dl:: ..':.-. •^•:..'l c'.c;;o:.itr-. ^h-xv.d recioiv; 
o'.O. th:; rr.iv.;Vit;:. o." the ['/.'joc:..^ 'i't.'.: Act f.:; der.c::'i'''C't :'-.^ovo,. A'?tcr cor;- 
av'~!.t:-.t:'x:i v;ith le;'/-!. ;-v:.d fi:,cv.l r.v.thoritics a brie-:" \,'a:'i prop.'.ved rod 
w.V '.i tt c d v-o the Depe.rv^e;:t of Ut.tionc1 ' 1. i'iovenViO on l/eo'.'-.v.ber 16 9 195V; 
I'evjy.^.'jtiv.;;; ce:":::'i:-...-i.tio:; of th-.: cc;'.v:iTC'jy v.'.ev/ that the dcpor;ite v;ero rot 
bc e.o. eel v.ithin the ;::e:-r)iv:^ of tho Act j w.d^ that i'/j operation v;ox0.d bo 
j-V'Ooj .j "'^'.i''..c.'. T'.rj (^ j/L-.no^ O^"*N'..^ oi'i*^.'"0.vere^ i^c-i'io.'o.'o irc..i coo "Oiircw yec*.** c.r^c 
ccr^.-'.'oc. ocV'ici-^o A reo/.y v/c^c/ v.'eeo^.*v"eci oi*i uc'j'iv/^ry J-Jss J-9eJ^ ,'.rcr*i Ojie

\;;ij \'^::blo to i'l^^t t'iJ rcoueeto The negative reply V,\M; ; ^5 explained 
ir.- t}?o },''.tt':i*^ tho iv/iv'i.t of :; policy not to flvo t. rvO.irj;.; co. whether 
or xir.t ii depcu:'t \:c.'J noi';-bcdcUd x\;:i.:ll t):e preptrty \-:~^ iV--.',.' ; or in 
prci'.v.&tir.vio Fv^-wher opinion ;;iis t-proeced thai j frf.:i tho i^fcr.^^tion 
iV;...,ich.::1 :\n the cc'~pc^r brief j tl;ero v.ViG' e, dj.ctinct p::'obib:U':'.ty thc.t 
op;.'"atic:yj vrovj.d bo conr;:ldored a clc.y pit Pii ci'id^ thoreforcp v.'ovid r.ot

Tc:ch:;\c;cl Jivirvoyii prov^.dcd information thdi n\lin^;s on non-bedded 
dcpo:duc ;Mrc ncido on tho basis of geological iJitcrprotiVtionv,

Hi s rdn s ib:l R i vev Ko cor/n ai s s ~ no e

A trip v;aa i:ir.do dov;n the l-SLssirtsibi i-ivo:.^ by Go 5U 
Gr.'.V.Oxt Er.;1 Do U; 0 Greig ki r.xid-Scptc-.ibti^ 19^9^ from Coc'l C:cc ; :.!c to th 
novu-h of tho Cp:.^atika rivci'*

'i'ho pu'c-poee of tho ti'ip v;as to An
fcc'.cc.bility of mo-.dr.^ d^illi;^ cquipi&nt by v/c'.tci- oi" tractor alc;.'3 the-. 
rivc.:v ba-jl;sp zrti rrjii:lli?.viiic.ticn vrith phyoicc."!. w:cl ^colo^lcal 
ccndf.tioris alon^ tho rovito v/hci'e Crotaccouo outci-oo x-.'oi'e Jfficvrn to

ri'ho i.iouth of Coal Creek is fa McBricn tcw/is-rlp c.bovvb

o:;x-.;. i..';i:..:.uto O'he r.outh of the Cp^aatrUc^ river is in i-Ia5iorie,;* tcvac'hip. 
ab:'.vi :-::Vity nilcs frciii Qo::l Croeko The trip oscvpied tt;-; d;-ye dxirin^
r * t "i* f- ~i ''- i l ^* '"i/** \*'s*''\'\* **ij*1*'"'/\*"'. 't rt^'t 1*!" ^**-*j *\v\*^ \v^fN^'i^'* ''^i ^*T r^'i^f *I* 1^rt \^^i*"t* '"* ** '- r,**^*"!**!* *""

* *4 * .** *'*i t - Jm T *'i i ̂ ? V^ V O Civ S* V t-lvi vLvVwH V Ji* iviJti ' ' WV^ Cv U**-* J i l/ilw *Vy*-*vs.- t -i i '^iV^ V V-'*- ' i***

:.v;. ; .t -p^jlicr.tionG v;ere oira'^aied, including those up Coal Cre:'.c r.bout 
o:;e'::dXot, CbGcrvr.tiony v:erc nade on v/atoi* conditions # depth of cver- 
bv;.-d:nj tvdtablo lcric-in^ conditions for sircrrft, the ^erie::?"1. 
ch:':.-:;eteri,'itics of the clcys and sends, aj-.d thcii* strT.ctx^rcO. fct-.tv.ros. 
A ;-:v:.^cr of s*.''.iplcfj- vere obtrdnsd of watoriels rcpresontin^ tho
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;.;. : :; cV'.d r.ot prove j-o^ibloi- The problem centered livdn'iy i'.rou::d the 
lv:.-j ;.".o\\::; bc.vV,\;or: hole'-:;., together wiv-h tile shallow depth of hcloG to bo 
v'v.; -AXo:U Vlv. v:.;c';.-::-i:.5 :;!.v: v.'intor conditions, location of router; c:r;:l bay o 
c-:'. v-;s x;.:' -.-i.-iv.'.i bcfo:-.vh:i:'id,, fond problci.'.r of crossing steep banked rivers, 
•;vj. pr;.i'o:;ted hcV/ards impossible to deal with in advance. The 
collusion,; of t Joy'1 wore expressed in :. letter of Karch 16, I960. -The 
jjob environment does present un-y prob3.-:..is in novinc the c;^:p r.ncl 
;.;\'.pplyji\'j the operation., v;hich v;o-ald v;,ry conyiclci'tbly over v.r.y r.':.yon 
drilling pro^-rc.-.^ For this reason^ if VK; ai'e forced to cfj'otc; .a price per 
foot, v.'c: v;oulc! hc.yo to in^kc the jnc^dmvni provision for the problc;,;-,and 
hc.L.^rd.s oj-icovuioorcd, v;hich v;oxilci not bs entirely rtalictic-c The 
cV-\-n,l:ir^ conrod''iv^i cnrrlc-;! c-n 1,hi*ou.':hout the? proven on a cost and 
rental basis*

Drillinrc

The exploration v/ork v;as conducted in tv;o sta^o:;: r, 
drilling projraa, during v/hich thirteen holes v.'ere cirillti to 

oopths 'of slightly over 200 feet, end ovsr;ra or'auger drilling, clviri;^ v;-u.cn 
t'..c.:ity-fivo holes v.-erc drilled to depths of up to over fifty feet* The 
drilling was cvppler.iented v/ith geological reconnaissance to obtain 
rc'diticncO information on distribution of Cretaceous outcrops and to 
determine fayox\rable 3.ocations for

k preliminary trip was made early in Novesnbsr of 19^9 by V* 
A o Kr.w, c-r.d J e Cooper, Contract Drilling Manager of Joy Hanv.factuvinn; to 
sv^vvoy the gorieral gro\ir:d conditions for operations and to spot the first 
holes t Arrangements vrere wa^lc at the carao t:br.\D Kith the Spru.ee Falls ?ov.fci- 
r r.d Paper Company for transportation of cquiprricnt and personnel over their 
private railroad to Ssok&y Falls from Kapuskasing. It was still passive.o 
at the time to drive by truck fron Smokoy Falls to the bottom of Lons riaoid 
v:hero a cai-ipsite is located on the v:est bank of the Mattagair.i rivor 6 As 
this v;as the most accessible and convenient .location frorA whi.ch to start 
the pro;-\'.;?i, it was decided to establish the first carap here* As a group 
of patc.;;v..d clp'lras owned by F. VJ* VJarren of Dundas, Ontai^io, a.ve located 
c.icr^ tr.o west bruik of the river, it was necessary to start the drilling 
b i/cc.c! th;:n to the west* The first hole was spotted 200 foet west of the 
f: - elr.:brt boundr:^, v/hich at this point is two elfin lengths fror. the 
v-::.-^r. Tho location of tliis hole, along vdth those-of all others, arid 
t..o cc:;.p.viteo, is nhovrn on the concession map in the pocket of this report* 
This hole was located in thick spruce rauckeg just off hi^h ground to the 
tc.st v;hich stretched over to the river, and also, about onc-qu-urter i.vile r.o



".:-l we: t i-.t thir; point;with tree growll. becoming progressive!;/ thir.r;.~' 
;.vlVv^.tc;l-xA:;til larjyj area:, of almost barren Muskeg arc- rcacho;!..

}ic!.Core rctxviMiing from this ^roliwinury trip permission 
to use cabinn r.t the Long Rapids ccmpsito v/c-.s obtained from tho ovnors in 

'"O.Kc Plans- wore then procee-.c'ud v/ith to nove thft drillxy;3 
t rr.d ur.rtior.viol into tho concoar.io:i for the boginning of tho

The: cro\.':; r.iovcd into the area on November 25 and co 
on Dcc^bar 2t I960.

The major items of eqx'Apment included a'22I.'0 coro drill 
v.v.-;.h i.\ .vv.'iwl li/draxilic Ijocxc!, and tv;o tractora v.ritli v/ldc triiclw* A full 
r:-::go of pipe, casing, and rods from six inch pipe to -'B ; ' rods vfith 
diamond ar.,d tricone bits, and soil sampling equipment were brought into 
tho project in anticipation of i. variety of drilling conditions^ Crews 
Were pi.-ov.ldtd to maintain the drilling on a twenty-four hour basis*

Ventures* personnel on the ^ob were occupied in spotting 
holes, logging core and samples, checking on the drilling perfor;.:;.r.ce, 
c',-;:-. piV.pr.Vt.tioii of maps and secticr.s* Go Jl* Guillet a.'id D. E e CrijLg shared 
those dxYcoos dxiring the dr.i].l program under the general supervision of

The first few holes wore started with six inch pipe as 
a collar., using a 5-V"' tricone bite As the hole descended ? sraall&r 
dir.v.tcr casing and bits v;ere used down to 2 IS/16 1 '* The last .few holes 
dril'Ud v;c.ro started with NX caain^, as they were to be lir.iited to shallov/er 
clipthLt }ica\y mud was used during this part of the program, althougJ; 
co.sing v.'cis used at the same time in most cases, in ixi attempt to prevent 
caving c:" tho holes. The intention was to remove samples at ten foot- 
intervals, hovrever, the obtaining of proper sarr.jxLcs proved to be very 
difficultj and GO sampling at greater intervals v;ao usually the case* 
'Soil sampling techniques were used with both Shelby end'split tubes,

' Problems in drilling proved to be mair.3,y penetration of 
the glacial till, which was extremely hard, and, of course, made jr.ore 
difficult by the contained cobbles and boulders, and also tho continuous 
cavinr-; of tho poorly consolidated Cretaceous silica sands. The latter 
 wore ur.dor hydraulic pressure and rose 25 feet or nore u.p the hole on 
tho withdrawal of the bit, in spite of the use of the b wit e lo:,:', cd nude 
Tl;s sav:o two problems resulted in difficulties in obtaining samp".os, 
The. till in most cases was, very difficult to penetrate, using cither .the 
ShxLby or sp3.it txibes. Caving of the hole, of coiu'se, nado difficult 
the obtaining of representative samples* Results wero that the tracing ofj 
samples consu'.icd a iriuch larger proportion of trbr.e than v:as anticipated, 
c-nd often, v/ere only represented by a fev; cuttings from the tricone bit*



/-.:: c-cowit of the cl 
scrib: d bc.'lcv; bv tcv^s

,rj GviVci'oicn;} aivi 'C:"ie rc'i/o.'.^.'; 
hiv;s in vrhich the hole.1; were located.

Ac; explained abcA-'o f although it war, int Kneed to ultimately 
xv- e a fcv.r rile f-.ricl pattern to drill the concession the first fev; holes 
v:c::\-j to bs drilled at closer intervals to obtain additional ^oolojical 
info:'.-..-.- tier. for xxsc in interpretation o f future drilling r-esxxltr,, This 
wc.r; don o in Kipling tov/nsropj where oovcn holeo wsre drilled in the west 
central port; as shown on the enclosed map*

The first hole drilled,, i IR l, was started on Decc.ribor 2, 
I'/'^/'j ^-v.d v.-au stopped ))oo.c;:ibor V, in Oi-.;tacnour.i Tiv-.o.^.-y ,-(t 2'!!*^ ^OCw,, 
Dotcdls o? each hole are shovrn on the accompanying sections*- The first 
Crota.cooV'.s sediments v,rere interaccted r.t about 206 i'ec-t after passing 
through boulder till, and stoneless clays, 5jiteiApreted ao bcin^ of

lake origin. At 206 feet the first lenses of hi^h purity silica 
re observed^ caxl fro:u 20S' foct the hole passed throvr-h t1- horizon 
ca sand v.-ith a low kaolin content c. At 216 feet the hole entered 

!iy fireclay.p.ottlcd vrith reddish streaks ixxl containr'.nj rxioty 
cyes ; r:"', vrlth a twooth, dc^nr.e^ plastic textxireu The hole v,-as stopped - 
av. 221 o feet as considerable 'trouble hcxl been cncoxr.tered in keeping it 
op-.-.n b;,cc:.ui,o of caving of the cand*

The second hole was located one-half mile north., and 
o.-.,;-c'i ' rter :;ale to the west of the first* It was drilled to 65 foot 
i.'.-.::Gvy;h bovddcr till and then through 10 feet of impure sand when fxv;-ther 

. c'.:. .'.11:1;-;^ bcecj.ie iraposrdblec Tricon  bits had been xxst-d up xxntil this 
- point c.'vi dic'/ixor.d bits v:ere tried , i-!o'.-:ever, tx-.'o bits vrcre stripped of 
d:U:ao-;c! \,-;'.thoiit avsy fxxrther penetration; end so the hole was abandoned.

{ ;l:.cirl 
s md a v. 
of sili
a crcir..

The nccct tvro holes,. 1-iR 3 and Mi 4* drilled at half-
intervals d/ae. north of KH 2* Cretaceoxia silica sand x\ras intersected 

at 100 feet in .1 IR 3 wid continued down to 200 feet before orange coloxxred 
fireclay v;as reached* Kaolin contents of the sand were obviously low 
thvov^hoxxt the hole, except betv/ssn l!Uj. and 120 feet, v/h or o the rr:.ov;it and 
colour j.cokcd prcrnisin^* Kov/over, separation of the miiiu^ 10 nderon 
fraction shov/id only 24 percent of.it to be present. As in all cases v.'hen 
drilli;-^ the silica sand, cjivlng of the hole up the casing undo:-.* hydraulic 
pressure, arid before obtaining representative samples x-rith the Shelby txi'oe, 
proved v^ry troxibleccr.'ie* The hole was stopped at 201 feet* The fourth 
hol3j i':': 4j intersected the silica sands at 6-5 feet and continued on 
in it to 190 feat, v;here the hole was stopped* A thin bed of reddish 
fireclay was 'intersected at 132 feet* Kaolin contents of sand s cr.pl e a 
v-as generally lov;   5 to 6 percent, but at 95 and 144 fee^ samples ra:i 
betvreen 20 and ^ percent jTi'JJius 10 raicrons.

The next three holes, 1-iR 5 ;. 6 and 7 v/ore stopped in
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;,; ; roc:' :.blo depth,, i-ny delay in moving out heavy equipment m.^hf havo

All samples obtained fro::: th.e winter drilling wore
.--.hipped to American Kophelino Limited at i-iophton, Ontario* The'ce were 
ro-c.x;.,.;incd in May xir.cier wore favourable circumstances to confirm, findings 
in light of the winter?s experience*

and Conclusions on Winter Drillinn P

Thirteen bore holes were drilled during tho period between 
Doccuboro 2, 1959^ md April 4, I960,. The results of the drilling ere 
sv.Y-:uii'i;ocd in Table lo Cretaceous sediments wore intersected in holes 
yji l, 3 ; f.r.rl /;^ at depths of 20S, 95? end 65 feet respectively* The 
rc..*.:rdr.i'.-i2 ton holes v/sre stopped in glacial till, or clay of. Pleistocene 
firjc. Tho resxdts indicated that total thickiiess of overbvrden overly in c 
the Crv;t,aceox'.s sediments in this part of the concession had a thickness ef 
i-.t lee.:-;, up to SCO feet, and genoi^lly greater than 100 feet* The finding 
of jr.ir/ino'clay -- of post glacial age, in thicknesses of over 50 feet in 
the v/e.stern part of Acres, and northern part of Mccausland townships, is 
indicative of even greater thicknesses of overburden in these loeationsj 
and points to a basin-like structure with the eastern part of tho 
concession on the slope dipping westward.

The Cretaceous sediments intersected consisted of
th:!cl:r.'...:-::x:s of well over 100 feot of kaolinitic silica sand as chown in 
hcO.es }'.:l 3 and /^. There is some indication of a Cretaceous dome with the 
hi{jh in the vicinity of KR 4. In contrast, v;ork on the banks of the 
I';itt?.f^;-.:i river just belov: Long Rapids shoved only about ten feet of 
silicf, s;-nd ove-.O^ins /^5 feet or nore of fireclay. MR l also showed a 
thickness of on.ly ten feet of silica sand overlying the fireclay* Sor.iC 
of the silica sands in both Mil 3 and /; wero associated with local. 
co:-.cor.tx-r.tions of kaolin* However, the best semple s ran only 24 percent 
or IOPS r.vinus 3.0 i^ucrons, and, of this only about SO percent proved tp be 
kaolin, as will be reported later in the. section on laboratory results.

Work on the winter program was begun on November 25, 
1959, apr rt from scrr.e prelijrdjiaiy work before that date, and lasted 
v.-v'-il about the irdddle of April, I960, when personnel and equipment were 
:'':':.'.^.3-ly returned to the south* During this period ^35*980*65 had bs en 
r;.,:.:-;t or, drilling alone, with a further 09,1#B.66 spent on cc:r.pc'.ny 
:-.v.per-vic;:lo:-u It vras evident in view of the rather dxscouro^ing results 
that a pro^ai.i of this kind could not be further justified until 
evidence could be found of better grades of kaolin at uhallower depths*
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o? Lo"s for Holes 1-51 l - 13 Xn duo i ve

Hole
Ko.

Kuskf,.;;
Silt l-
Sand

Mr-Tine
Clay -

Glacial
TJ.1I ̂

Glacial
Lake
Clay

Crctacoous
Sands ̂^^^

Cretaceous
F:i.rc-;cl.**.y

Mil 2 0-13,0v 

K* 3 0-9*5'

ia 4 o-n oO v

l-ift 5 0-7,0*

M3 6 0-13.0'

1-21 7 0-12.0*

m 8 0-25cO'

MR 9 0-2*0*

la 11 0-4*0? 4.0'-58,0'

1-lii .12 0-12cO*

K;i 13 0-8,0- 8 00 J -74cO*

176.0 '-208.0' 

13.0'-72.0'

94.0 V -100.0'

30*0^-67.0' 
83.0'-1CO.O*

89.0 '-100.0' 

2*0'-50.0'

25.O'-50.O* 
66.O'-95.O'

74.0^-90.0*

59.0'-94*0*

13*0*-30.O* 
67.0'-83.0*

37.0'-100.0* 

25.0'-89.0' 

50.0'-100.0' 

53.0'-100.0* 

58.O'-100.O' 

43.O'-100.O' 

90.O'-100.O'

198,0'-20?.. O*

thin bc;l 
at 132cO:



A sx).~v::c-:r c;-:plor.v,t:! on progv-cvn was initiated v.-.'.th the
 /.    pose or obtaining additional information on the Cretaceous deposits 
v;h"' eh would insist ir. de'ter/iiining a future course of action in co:.-- 
ti;v.iir;0 the project* In particular, it was considered necessary to find 
fi'A'oxxvablc evidence for the occxxvrenco of kaolin of economic g^-c'c/s and 
qu.-..Jitity to justify further heavy expenditures as had been incur-rcd' coring 
the previous winter.

To do this, a geological reconnaissance of the c or: c o s o i on 
area wr.s planned, to bo supplemented by some hand augering of holec in 
ore;:; b.-clr-i,. Poms investigation into au^cring tochnl.qr,wf; .';x-;;r;ostc:d th"; . 
po;,idb:'O:'..ty of xui.liC a pov:ox* unit to obtain ^reatei- depths in ciril.'ulnc* 
TiiC decision v.ras finally made to spend up to tv:o months on a sister e.u^er 
driHir.j profii'ai-i^ during v;hich holes of about iJO feet depth could be drilled 
at points of interest throughout the concession. "By drilling along 
stvoc.vi beds ftttd river beds advantage could be tf^en of the natural 
erosion; thus clDuinating appreciable thicknesses of overburden. This 
approach ultiifu-itcly proved satisfactory in completing the exploration 
pi'o;-ra;,ic. The depths of 50 feet or more which v/ore rcciched in n?Jiy of the 
?uj-or holes were considero'd sufficient for the search of ccaniorcial 
deposits of kaolin or sand in this area*

A week's reconnaissance of the concession was ir.adc by aircraft
 in Jxily by V. A* Haw and D e E. Craig. Information was obtained on svr;jner 
fiuld co.'.aitions in the nuskeg, and the IcHsabil5.ty of landing the aircraft 
in the tr.-.all lal^es of the concession and o' using it for transportation 
in the drilling* Sites for base casips were selected and a nxnber of holes 
v.'oj-o spotted after a brief survey of physiographic and geologic conditions 
had been r/.ade.

t
v - '

A party of five and equipment were flovm from Rccni Lake near 
Kc-pViokasing to Coal Creek on tho Missinaibi River on August 10, I960, to 
b^;;:n the- GU.r.:r.or drilling. Thq party consisted of V. A. Haw, G. "R,' GvJJLlet, 
D 0 ii e Craig^ R 0 Kosy, and T*

aThe drilling equipment used on the project consisted of 
7 1; h*po- McCulloch unit vath a transmission and chuck, all of v;hich weighed 
arcv.t V'O pov-iids* The auger flights were four feet in length and throe 
ir.chc-s in diameter.^ and v.^re designed to fit ono on to another to give a . 
coritinvou:-; flight of augers as the hole descends. The xxnit and augers are 
illv.strc.t&d in photographs at the end of this section* Tho chief problem 
proved to be the extraction of tho augers from the hole when it was- 
reovd.red to rcnovo samples and add additional lengths of auger. This was 
eventually overcome by the fitting of a small dmm on tho end of the chuck 
of tho r.iachine v:hich enabled the auger flights to be "hoisted v.'ith little 
difficulty.. . . -.

A tentative program for tho auger drilling was prepared for



Yr-i-.V:

;.ho co:::-.::s;.ion con;):'. 1 ;!.::.;;;; of ;jfi holes.. The holes were spotted on the basis 
r-j!' kno'-.vj roolo;;\'., accessibility, an;! serial coverage of the concession c. 
.-'. r.v.'.iKr y;;:re located along the Kissinaibi River for the purpose o? ;.v^~ 
: u'y.tir.;, information c;; knov.v: Cretaceous deposits which had be;vn drilled to 
(U-;vL.hc of about 1^ feet by hand auger, h nxvuber of other locations wore 
;...:.octi::l adjacent to i:'.i:dl lakes in the concussion to permit the use of 
r::.rcra:;'t in transporting equipment and personnel, A few holes wi-ro located 
c-.t point:; recavlrir.g portaging where it was considered important to obtain 
information in spito or the extra tine reqx'ired for their dr-illih;;.

The su.v.ior drilling is r.^ain described by the tov.vv;hips JJi 
v.v:xch hole^i v/ere locf-.tedp. The pro^ra'1 started on the extreme v;ost s.if'.e

Four holes were drilled in Burstall township, located to 
orolore the ground in close proximity to the Precambrian contact* 
}ia:'.'erc;:cc. to the wap will shov; the location of i-JRA 1-2-3-'** and, the' 
change in direction of the Precambrian contact frora cast-west to a 
noi-therly direction* The hole KftA'l is located on the bank of the Missinaibi 
:iver in 3o?J.-s Day. It was drilled to 47 feet', through a luixed sand of 
recent fluvial origin* The sand consisted of limestone, quart?,, feldspar, 
and dark coloured grains averaging 1/16 - 1/8 in. in siae vrith a few 
constituents up to ono inch. No further penetration beyond 47 feet was 
possible; o'.ring to a boulder or bed rock at the bottc:n of the hole.

The next hole MRA 2 was also drilled on the river bank close 
to a tongue of Precambrian oxvt.crop* It was collared in red Cretaceous 
fireclay outcrop and was drilled through the came material to 40 foot, v/here 
rccove:-y of the augers became almost ir,ipossible c The fireclay was found to 
bc brie]: red, smooth, dense, very plastic, mottled with occasional thin 
crcaa coloured bandso The clay near tho bottom of the hole was laueh drier, 
ar.d in places crunbly in texture* A fev/ segregations of kaolinitic silica 
sar.d v;e-.-e observed bslov/132 feet*

Holes MRA 3 and 4 v/ero drilled on the shore of a fv.-r.all lake-, 
and on the bank of a sniall creek respectively. However, their collar 
elevations v/cro probably 100 feet or more higher than the two previous 
holes* I-u-lA 3 was stopped at 27 feet # in hard boxdder^.till,, and MfiA 4 in 
stonclcss clay of narino or glacial origin at 48 feet."'

* Foot notes Every effort was wade to drill to 50 feet in all holesc 
However, the glacial tills proved very difficult to 
penetrate and holes wore often stopped at shallower 
depths v/h en drilling progress came almost to a standstill



Six holes wore drill td in McBricn township, thvc-e x;p Coal 
Crock frcu the river, one inland in the central part of the township up 
a r.:na'Jl st re;:::; valley, and tv/o along the banks of the Missinaibi river in
the eastern portion o

The first two hole?; MrJA 'j and 6 were collared in silts 
atov.t 10 foot above water level in Coal Creek* Both were drilled to about
•/} fcc.-t and ended in glacial materials, MRA 5 was drilled about 100 yards 
x\p the creek from the river, and MRA 6 about 1/3 of a mile upstream, st a 
leoatficn where fireclays had been found previously (Montgomery and VJatson)* 
Ac. th . l-.:lj,;,-' of drilling no trace of tho fireclays coxvld bo found in tho 
vicinity of Mil/i 6 and the hole was collared at a location believed to be 
olor-c: x-.o the previous discovery. However, tho hole passed throxigh nothing 
bv.t till except'for the top ten feet of silt and sand. Later, as the 
water level subsided, some dark clay v/as found in the bod of the creek
   bout r-:00 feet from the location of MRA 6 which had the appearance arid 
vc;cturc of fireclays fcixmd elsewhere, and similar to the material 
described by Montgomery and Watson*.

Th? hole HfiA 6A was located 0.^- miles upstream on Coal Creel'. 
::.i v;...ri cc)llc'.Vt-d in a greenish-gr^y fireclay. Tho location is illustrated 
i.. picvxu-o no* 3 n at th^'crn^orTniti^sectioh on suiratr drilHng. The 
!:ole V.T.S drilled to 44J-; feet whcro no fxxrther penetration v/as possible, 
bccaxxr.;.- 01 eithoxs a bouldor, or b:;d rock* Tho hole passed throu-gh variegated 
clays from top to bottom ;. exhibiting mainly pale blue-greys mottled with 
i. Creaks ana patches of bxvCf ̂ olive gr e en s, and brownish colours*, Fror.x 
to A/J.J; feet it was reddish brown in colour. Cherty fragments wore 
abundant tlu-ov-ghout most of the hole and are believed to cone from thin 
cherty lenses interspersed in the fireclay. All the clay had tho 
dense, and very plastic textxrre of Cretaceoxis fireclay.

Holes MRA 7 e^d 10 both ended in glacial till. The first was 
located about one mile up a suall creek south of the Missinaibi river c It 
vas stopped at 15 feet because of difficulties in penetrating a very hard, 
clonse glacial till, ixi spite of several attempts at moving the location of 
the hole in the ir;imediate area. The second hole, MRA 10 was located on the 
north b:.nk of the river 1-^ miles west of the mouth of the Pivabiska, and 
a'x,rt fro:r; the upper fev; feet of silt encountered nothing but till clown to 
W foot.

Hole MRA 8 v/as located on the soxvth bank of the Missinaibi 
river ar.d collared 10 feet above the river in Cretaceous outcrop . 
described by Crozier (6), At this location silica sands and fire-clay v/erc 
observed to occur at heights of abovxt 60 foot above river level. After 
passing through one foot of mauve coloxired fireclay the hole entered 
silica sand v.dth a lovr kaolin content ?.r*d continued throxxgh 56 ^cet of this 
material v;here it v/as stopped.



Two'.'hole s v;orc drilled in Garden tovmship near r,:,;:-.!! leJ:c:-; as 
.'-/.o-.-n c.i the concession map. The one, i-IRA 13, was drilled to 24 foot, or.a. 
tr:i other, i'?* A j.?, to 32 feet, before they were stopped in glacial till - 
because; of difficulties of penetration*

Only the one hole was 'drilled owing to the inaccessibility 
o.? \,h:'i.r. par;- o i1 Die cGiie^ioiuu,, Xb YK.O .located in the? f;ouUiW-.-;:t coviv)' of 
v5;-j tow.iship adjacent to a small lak.o on the west side* The hole passed 
through 40 feet of stonoless clay   marine, or glacial lake, and was 
stopped at 48 feet in a fine glacial till.

Foxu- holes v:ere drilled, I-fRA'll, 1/t, 15* and 19^ three of 
v.'.rich v.-vxso located along the banlca of the Missinaibi river, ar;d or.e nzt- i 
c:i:c.ll lake on the sov.th boup.dai^y of the tovniship* 1 All of them v.'ex*e stopped 
in glacial materials; at depths of botv;eeh 32 and 1& foot. The upper 
portions of 1-u^.A. 14 and 19 may consist of marine clay down to about 15.fcct, 
althou^'"; identification wao not positive*

The tvro holes drilled in the township v;ere located at the 
enclr, of two narrow lakes in line running northwest ̂ -southeast. The 
northwest hole, J-SA 23* v/as stopped at 26 feet in heavy boulder till with 
i.u rine clay betv;een 6 and 20 feet. The southeast hole got to 48 feet and 
v.'C'-j stopped in stonelesa clay. Conside)'ab3.e thicknesses of sand fund 
gravel verd intersected intermittently in HRA 23 between the collet ar.d 
40 feet. Clay material in parts of this sequence may be of marine origin.

Ilabsl

holes wore drilled, KRA 26 ajid 26A, in the township near 
the mouth of the Little Soweska river at the Missinaibi. The holes vrerc- 
drilled into Cretaceous silica sands outcrops described by Oro td or. The 
sands occur 2'jt feet above water level at this location. i-iRA 26 was located 
300 feet up the Little Soweska fro;r. the Kissinaibi river and XTU 26A on 
thv; north bank of the Missinaibi 50 feet above the mouth of the Little 
Sc/.-.'oKk'a. Both holes v.'cre very sSr.ilar in composition* Except for the upper



'l'.:^ to oig'./l .fer;t \;h:!ch consisted of silt, they intersected silica, s l no s 
vi t h lc;. r 'i.'o iv. cd j. v'. ,\ (5 to about 15/j) kaolin contents throughout their 
length to .';G foots In i'.'J'; 26 a bed about one foot thieve of white plastic 
c-.' 1.:;/ was intersected at 39 feet. The upper 10 feet of silica' suv;d;; v.x-re 
i.v.;:lnecl r, riv/t-y colour to various degrees. Otherwise the sar:d it; fine to 
...c^ixui i..-4'J.nccl, sub-angular and white, con&'i sting essentially of r."I..l quartz

Mr.honcy Township

The tv:o holes drilled in the tow/uOilp were located or: thj 
banks of the Missinaibi river in the west central, and eastern parts* The 
one, MRA 29 reached 4# feet in stoneless clay (glacial lake) and the other, 
I'M!'-. 31 f kot to AO feet iind was stopped in a mixture of sand and clay,,

Kipling Tov:nship

The last two holes drilled we're located in Kipling township 
on the east bank of tho Mattagami river downstream and across fron the 
precious winter f G drj.13.ing. The south hole, MilA 34* was collared in ?. silt 
fifteen feet above the river and penetrated through nearly twenty feet of 
d r. .r!: stone! 003 clays of probable recent origin   marine and swa^p ci:.;,"' 
After passing through fifteen feet of till it entered.a sand composed, of 
o'ua,vtK, feldspar, mica, and limestone, and was stopper', at A-8 feet. The 
north hole, MRA 35? was located less than a half mile south of tho north 
boundary of Kipling township. Its location is probably just south about 
one quarter r.-i l c from shafts and drill holes described by Kontgc^ry ar:d 
Watson, (5) f in which dark coloured fireclays were reported to have boeri dis 
covered* .Ths material intersected in KRA 35 did not have the characteristics 
of previously described fireclays. It contained fine grained mica giving 
it a very greasy feel, and granitic and Idrr.ostone inclusions, although nol 
in sufficient number to identify it as a till. It is siwply described here 
as a stoneless clay without any generic designation. -

In addition to the company drilling,, information was received 
from the Hydro-Electric Power Concussion of Ontario through the courtesy of 
Mr* 0. E* Johnston, Hydraulic Generation Engineer, on some shallow drilling 
completed, along Adams Creek near the eastern boundary of Kipling tovrn- 
ship. A nu:::ber of holes were drilled in a north-south direction down ovor 
the Precambrian escarpment and north to the Mattagami river. The holes were 
drilled to only about 30 feet and penetrated no deeper than the glacial 
till. No evidence was found of Cretaceous sediments in any of these holes.
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Sur^.-ry of f.u!:.:ao:r Drillinr Program

50 fe:-.

Twenty-five holes were drilled by power axiger during the 
exploration program which lasted from August 10, I960, to

26th o Hoot of these holes were drdl'J.cd to depths of close to 
although a fev; v/ere stopped at challener depths because of

in p-:.no!.iv\t5iic v^ry hwvl tlH,

.il?.uot 
ir.tcrr 
in Cre 
ri'.'.'x;o

J:^; are suv^arized in Table 2, tu'id detailfi of each hole are 
rc.tcd ir. the accompanying r.ectrLono. Cretaceous ucdlv.ents vrere 
o.ctcd in only five holes ar;d in each caiie the holcc v;cre collared 
taceous outcrops, or very close by, which were previously known* 
:.re located in Burstall, McBricn, and Habel tovrntihips at hole 
ons MiU 2--6A-B-26-26/U Tile first tv/o were in fireclay 
aously to the bottom of the hoD.es at 40^- and 44*; feet. Thr* 
va;: three were in cilica ear.d almost from the collie to the hotte." 
4G, md 4# feet* The kaolin contents of the sando were all 
icd to be be3.ow fifteen percent as a maximum, and for the no st 

f; that five per cent ,

oca

ut 56.
tr/llmr

Little information v/a's obtrdned on the depth of 
o'/erlyir^ the Cretaceous surfiice during the auger drilling* However, it 
v.-'.s ei.tablisl^cd that overburden depth exceeded fifty feet in a nx^ber 
o:'' v;iriely distributed locations in the concession, and, considering 
the holes drilled in the eroded valleys of streams and rivero, total 
cU.pth of overbxu'-dcn is in excess of 200 or more feet at these 
l oc at ."ions*

The summer program was teminatcd on the 26th of
September, due to unfavourable v/eather conditions. About seventy-five 
percent of the program originally planned was completed and all 
tovmohios had received some, attention. -- - .-" -- -
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Table 2 -

Suri;r.uj.ry of Lo^o Tor KitA Scries of Holes
/l

Hole--
,i\0.

- Kttl
2
3
4
5
f

a
7
a10 '

li
13
14
15
17
19
20
23
24
26
26A
29
31
34

)-"u:-;V.^ fe Glncd'd
Silt fc Merino ' Glacial Lake Cretaceous Cr:;tt-.coov.;
Sand Clay . Till Clay Sand Fireclay

0-47? ' ,,-'t 0-40*
. ^ . -- . . . . . . . .. . .
0-2- ' 2*-27*
0-3 ̂ 3 '-11* ll'-48'
0-1.2* 12*-39 ? 39*-50*
0'"-2'' 12*  /-8"

. . 0-44^-*
0-5- 5 '-15*

l'~56'" 0-1*
0-11 * . . S.l*-47'
0-12* 12'-48' : .
0-0.4* 14* -24*
0~2-: 2*-12' 12' -48'
C-10* -18 '-36*
0-"O' 8'  32*
0-1* 1'-16'? 16 '-32'?
C-2 : ? 42* -48' 2*-42*?

0-22* 22*-26*
0-34* 34*~48*
0-2'-' 2*-48*
0-8* . 8*-48*
0-2 7 . 2*-8 v 8*-48* .
0 12* 12*  40*
0-6* 20*"36* 6'*-20*

36*~48* 
. 0-44* - msybe partly Cretaceous



OROLOGY

fee
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On the basis of the drilling completed during the course of 
.s project, and examination of river banks up to 200 feet high; it is 
.do-iv. Y,h:ri. thv wliC.3.0 (K'-iVJofiiilon :U cVi^hu.n by a thick i^ru-k; o,? (O--^' 
l e::cl 'clay except w*:, or o rivers and streams, by erosion, have expo s w :1 
itaceoui; outcrops c An examination of the drill hole sections also 
iws that thicknesses of liarino Clay of Recent Age of up to at least 
:t occupy portions of the central part of the concession, arid these 
Pleistocene glacial materials* This indicates a topographic depre 
this area of the concession ir. the post glacial surface. This is 
;gestive of the basin-like structure proposed by Dyer for this area

66 
rest

The wain target of the drilling was the Cretaceous horizons 
in which it v;ao hoped to find kaolin of commercial grades. The early 
yjc.'.-t o:r the v.dntcr drilling v;as intended to 'establish geological iufoiv.ic.tion 
vhich '..'ould serve as a guide-in subsequent planning of the exploration 
program. This proved vmsuccessfxO., partly because of the high costs 
inourro;d in drilling through the deep overbui^den, but also due to the 
irregular .?,ncl voiprcdictable depths at which the Cretaceous was :intci"-- 
seetecu Kxaraination of Cretaceous exposures and drilling in the v;cotcrn 
part of the concession also showed that marked variations in depth of 
the top of the Cretaceous could be expected within linited horizontal 
distances   in one instance a hole 50 feet deep failed to intersect 
fireclay that was exposed in a creek bed 200 feet away.

-It appears evident, end logical, that the original upper 
Cretaceous land surface was greatly modified by glacial action i. Duroing the 
r.iovc.'?,ent of the glacier over the Cretaceous surface differential erosion" 
occurred, reflecting variations in abrading action of the debris -carried 
by ̂ the glacier B The result v;as a highly irregular glaciated Cretaceous 
surface characterised by ridges and valleys v/holly impredictablo in ei:tent 
ar.d distribution.

An abbreviated account of the drilling has boon given in 
previous sections.. Further descriptive detail follows on the composition 
;\nd occurrence of each of the sedimentary materials intersected in the 
course of the drilling.



l* Muskeg .

Hootn, hU'Yiuc;, soil, end other organic materials, Jn depth 
it vac found to vary between two and ten feet from surface c

2 1. Silts, S and p and Gravel

Pine -yellow silt underlay the muskeg for depths of 10 f -0.5 v 
.i- 1 many o;? tho holes back from the streams. Layers o? coarser send end 
t':,:\wel wore olso sorriet5jr.es found to be present* Holes located on stream 
lx'r:ks cc..v.-.only passed through a few feet of dark brown silt before 
entering underlying clays and tills.

3* lirvinc Clay

VJhore identified the marine clay v/as observed to bo dark 
i-,i-oy, ctructuroleGC; plastic, smooth, and hi^Wy calcareous; dia^iiostic 
fc;-;.tu',-e:; -  presence of \;hite shells and absence of fine bcddinjv^ or 
vrrveco Hair-like, tv.-ig^ and bark inclusions cor/irr^n, vrith occasional 
pc.bbler. of fjrronite or limestone. Greatest depth of marine clay observed 
k-. a in hole Ka 13 at 66* feet.

4* Glacial Till

The tills v;oro fovind to be highly vai'iable in composition 
and appears co o The matrix is xui3.forjTily dense, and calcja'eous, althoi'^'i 
vi-.ayin^ between silty and non-plastic to clayey and highly plastic in 
texture* When moist it is dark groy to oHive grey in colour* Host of the 
constituents are limestone, although up to about 25 percent are { r.-uiitic 
and C;C,avt:jo A large proportion of the till drilled contained nra-inly 
ccr;E;titucnts of sand siao range, vrith some containing cobbles up to three 
inchtc;. In the majority of holes drilled the glacial till underlay tho 
r.iarjru. clay, silt, or muskeg of Recent age* Layers of till were separated 
by stonclcss clays and sandy clays in a number of holes, indicating more 
thj.il or. o. period o? advance and retreat of the glacier. It is a reasonable 
supposition that had all the holes bsen drilled to 100 feet or nore the 
same situation would have been encountered. The greatest depth at which 
till was found, occurred in hole 1-R l at 206 feot.



Most of tlij ctonclr.cs clr.ys onr;ov;.itorc'a in the drilling were 
v:•..'•oubtcdly of fresh w-tor — glacial Irkc origin* VJhen pooitively 
ic'-.ritificd the typical varves of light and dark coloured b c c1, s vrero 
r.labitccU They wore cenorally plastic, smooth," end calcareous A vrj.de 
variety of constituents v;ere foxind present — bark j roots, plant sterr.s, 
hrii'-likc inclxxsions, and peaty or carbonaceoxxs material. Sci.ie of ths 
st on el .V; i; clay?.., however., v;erc vory dork, but mottled in. colour;, cr.d - 
co:;taiv:c.;l C',b\^r.:irnt :'.ncl\5.sions of plant gi-ovrth* These rar.y rcpreccr.t intor- 
^l.'.cie":.'1 . c-J.ayu dc:po:,:'.tod in a i;ioro twAporuto cliiaabo tlir.ri tliO^si a^oOOi;-iod 
v:ith glacif-1 conditions*

It w?.D not always possible to delineate between the otoneloss 
c!uyo of ^lacio.l lake origin ^id those deposited in salt writer (r:.?.rinc 
cltye);, p^oticvilarly in the ax^ger holer/ v/here \mdistx5.rbcd s;j?.p!os v;ero 
?.r:?;ossiblo to obtain. Pinelly, eome of the so-called stoneleso clays ao 
dcri^cttd in the dri'JLl D.ogs and sections are decidedly s;ar.dy in 
cc:v.po^:',t:'.o-'ip contr/inifig thin Ions s s or bods of almofit pxuN e oi-r/l of 
hctsrojioivious ccrapooition* These v/ere found ir.oro coraaonly in the upper

Silica Scnd - -

The silica sand is co:.ipor.c.d of essentially all ov.:^stK grain 
of a t:lze rcmge naialy betv;een 10 end 100 mesh* Tho grains are clear- 
in colo'.u" and Gub-angulcr in shape c In the xraper portions of the beds 
r-c'.o ir:-.p\v^it:'.cs vrero foxmd in tho form of feldspar, limestone, and dark 
coloxirc:i constitxients. Where the beds occxir near the sxirface so?\i- brov.-n 
:.t:;biii-:;; is evident as the resxxlt of oxidation. Associated with the Si-r.d 
ti\-.-'.ns is kaolin in amounts usua3-ly less than 10 percent; a f -x: samples 
co"itaiv;c:-. as r.xwh as 15-20 percent. The kaolin is v/hite in colour end 
roc.dily v.'ashcd free frcra the quart?,. It v;as found to occx\r in thielcrjccocs

feet bolov; the overlyD.ng -glacial till. The .silica send 
upper portion .of the Cretaceous stratigraphic sequence of

of vp to 
forced t 
i:':oi.t o;? the occurrences investigated.

These exhibit a variety of coloxvrs, ar.d are mottled and 
ttycakcd by hues of red, green # pale greys, vrtiite, broxvn and b^r.cl-:* They 
a-.-c highly plat-tic, very tr.iooth, f:r.d dense. At depth v.'here th^y rro drier,

:v;.y
chort,

ICn one location tl^oy v:ore found associated x-rith 
OMcknosses of fireclay of botvreen ^0 and 45 feet vrc-.re



c :':.-.:C'Y':-V;.":. r-:.:l i:a tho vostcv-i'j pavt of the concossioru General liofrc.ctccy 
K'.\v.'.v.ct:- report crl thicOcacooec of fireclay of the car.o order alon^ the 
b;..':;; o:': tha Matt:.^-.':!. vivor on fchs eastern side* Except for r: fcv; ve.:;-,/ 
vh:'..* VK,'.O it v.'ivs foX'j;ci urjdorly:ui^ tho silica cand v;hore the latter

V

et; fror.1 the drilling were evaluated in laborato.vios of 
A::;;:.-icc':i Jicphclirie lojnitcd, LrJcefiold Resca.vch JJ-.iitf;d^ cjid the Kincs 
};r;-r:ch r.t Ottr-.v;ao The objects of this work were to determine a i.icthod of 
Gc..:r.rat:'.r.^ tho la'.olin frcm tho sand, arid the investigation of the 
physical tr.d chcmcrJ. properties of the separated products*

O.'he kaolin™snr.d scpariitionc vrerc first stv.dicd on f.
.Ir.U'.vatoi.v/ ijci-lc in order to develop a );{ethod for cfitablishins the kaolin 
co:;'.:. :.it oj." r:;.iall bore hole staples* A technique involving sediueiitc-.tion 
\:.-.... ivo;.vc.ci v.'horoby tho sp.r.-:ple is dispersed in a solution of ccclixr.i 
c;..:.-:-:-:-ir.t.v r,;d co±i.v:-r. jr.ctaphosphate and thoroughly a^ite.ted fciHov-rd by 
,- ,j\.in;:- ;;c:.^.cdy of different lengths of tisrio, depending on the cis;* of 
;;;:: vat:'.o:'x yeculx'c-.cU Tho siiso of the settled constituents w.s c;Cicclatcd 
o/, tho basis of Stoko's lav: and checked v.dth a Bovyoucas hydrc:':.ctcr 6

The determinations v;ere racde on tho clay for cc:.ipotit:lon? 
x-'.:;:'.v;^ choicol r.::-d d.lfferentic-J. thermal ajirly-sos, end, coivrnic properties* 
D^tcr-^dnations on the e and v.rere made for chemical composition ai'.d ^radinjt, 
T/.e rssv'lts of this v;ork are tabulated as follov;s:
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Mft 4 co:,-Jo - 5 :.:?.cvw. 
la 4 cc: p, - 10 tticvo:

f;-.:.;plc;:- 01' - 5 nici.'on clay vfero
Cih:-ait:.i:i.y r;v:Xy^ocl:

C o"1, c '"V

33-34 t r:-; 
33 trn

i

r.cld v;ashed i;cp'.i\'tto;.7 r.ri

Wet or 7?. shed

1.64
36,07
Oc36

13.68
3 A. 81

1.43
' 35.54

0.17
12,93
13.82

j.o:c 5CO.*C 
I.OX SOO'C

*- In 20# KCL Tor 30 rrdnutes

Scu.volco of kaolinitic sands v/ero obtained Ju?o:.i cc-qposvrcss 
clc:-;3 tho ilicDinaibi rivw ban!:', \vhich v;ero graded end rji&lyac-d

A\-t r.-). J! l
Curmlr-tivo *fl Ketaintd 

/(c ,'.y/ /ts #9

10
20
35
AS
65
ICO

0.1
I t3

10c6
39.2
66.4
67.3

14o
63 oO
85.1
89.0
90c6
93.9

0*1
4.1

28 .6
56,5
79.9
'90c7

1.2
16,3
51.1
73.9
6'6 d
91.6

1*0
17.1
79.9
03 c 4
91.2
95.9

4.2
29*6
72.6
81.7
"84,5
87.7

0.091 0.066' 0,196 0.33 0.22

Vhe abovo eraplos v;hcn ecre&necl on 100. mesh vdth the 
vintlci'siao discarded vrere reduced to ,05/J FeC or lcos t



MOOSE RIVER KAOLIN 

BORE HOLE MR 4

o o

II O

20 O

COi-UAR

MJSKtS

PLEISTOCENE

0 ABUNDANT COARSt

KIPLING TOWNSHIP

iO.210 ' NORTH 
10, i 70' EAST

E Lt

\" -. 10 ' j

400

-o

65 2

ID

:* THIN RIPPLY LAMINATIONS, S i L T Y TO S A 'J D V
-J

O

-J 
O

OCCASIONAL BOUNDERS AND HARDPAN

o -i< —-Jl-

CRETACEOUS

99 0Xo QUARTZ, FINE. TO MED 3RAINID, MtDUM GCNU\'

or WHITE CLAY

li



W O OS r RIVER KAOLIN

BORE HOLE MRS

c o

9 b 
10 O

2t) O

55 O

47 O

68 O

COLLAR

MUSKEG

PLEISTOCENE

KIPLING TOWNSHIP

^3,600 ' NORTH 

I0,?70 ' EAST

f l. F V

l" . 10'

f- 
-J

< 
-J 

l j o

0 INCLUSIONS MOSTLY PEBBLES

f ' '
t f

frilNLY LAMINATED , SILTY TO SANDY

LOW CLAY CONTENT

< 
o

bO 0Xo QUA RT 2

5 MODERATE NUMBER OF BOULDERS 
o

j 
o

UJ VARVED^
•i

<

4 

tD

CARBONACFOUS , WIT H INCLUSIONS OF .. l GUT - COLOURL ! 
CLAY AND HAIR-LIKE HOOTS



MOOSf. RIVER KAOLIN

AUGER HOLE MRA-IO

M'BRIEN TOWNSHIP

7.5 MILES NORTH 

81 MILES EAST 

ELEV.-

I" : 10'

COLLAR

RIVER SILT

PLEIS TOCENE

cco MED. GRAY SCARCE LIMESTONE INCLUSIONS

24' ooo coe ABUNDANT INCLUSIONS TO l"

32'

40'

-i 
o

000

de.

AS ABOVE

END OF HOLE



M O GSC RIVER KAOLIN

AUGER HOLE MRA-I!

AMERY TOWNSHIP

0-8 WILES NORTH 

1-0 MILE EAST 

ELEV.-

l" : 10'

COLLAR

16 oi-i

32'

SILT

' — — R-t ?-E N-T— -
PLEISTOCENE

OLIVE TO MED. GRAY FINE TO MED. SIZED INCLUSIONS

f MED. GRAY
t-

COARSE INCLUSIONS

o
<

40'
sooo

.4.6. ...Qc.a is

AS ABOVE 

END OF HOLE



MOOSE RIVER KAOLIN

AUGER HOLE' MRA-13

GARDEN TOWNSHIP

33 MILES NORTH 

28 MILES EAST 

E L E V. -

l" * 10'

o - , COLLAR

MUSKEG
16' ftofKpoo MED. GRAY FINE TO 3/4" LIMESTONE INCLUSIONS

AS ABOVE. i ®yte-JLtw&aJL END op HOLE



MOOSE RIVE. R KAOLIN

AUGER HOLE MRA-14

AMERY TOWNSHIP

• 't'j Mil F. S r* O H 1 H 

3.2 MILE;, EAST 

E L E V. -

10'

o - COLLAR

MOSS 8 DRY SANDY SILT

BUFF 10 BROWN SiL T Y
o
OJ

T f MED. GRAY (MARINE

i S

16

PLEISTOCENE
SCARCE INCLUSIONS FINE TO COARSE

"o 1 L-

o
•I

o

AS ABOVC 

~7-— END OF HOLE



MOOSE' RIVER KAOLIN

AUGER HOLE MRA-15

COLLAR

SILT

BOULDERS 

GRAVEL

14 
16'

20'

P f. l ' 'C) i 
O O'.-jC'.vO ^

24' rVf'fo'ooH GRAY TO BUFF

O

o
AS ABOVE 

END OF HOLE

AMERY TOWNSHIP

2-6 MILES NORTH

4Z MILES EAST
t L E V. -

l" -- 10'

—.—RJLC .L.N JL —
PL E! STOCENE

FINE TO 2" INCLUSIONS



MOOSE RIVER KAOLIN

AUGER HOLE MRA.-I7

o' -
COLLAR

BEACH SAND 

BROWN TO BUFF

16' Ooofooo MED. GRAY

GARDEN TOWNSHIP

7-6 MILfS NORTH 

6-7 MILES L. J '. 

E L EV.~

l" r 10'

SCARCE INCLUSIONS RLEISTOCENE

o
. -

24 OC'6;QCO
3s

A O

l

\inO

AS ABOVE 

-- END OF HOLE



\100Sr. RIVER KAOLIN

AUGER HOLE MRA-19

AMERY TOWNSHIP
* * ^'

' i 8'- MILES NORTH 

76 MILES EAST 

ELEV -

l" ~- 10'

O' ~

e' --'

16

24'

COLLAR

STONELESS CLAY
UJ
z
cc 
<
5

SCARCE INCLUSIONS TO 1/2"

R E C E N T^ 

PLEISTOCENE

J 
2
o

"V AS ABOVE

END OF HOLE



MOOSf. RIVER KAOLIN

AUGER HOLE MRA-23

-—— COLLAR

HAMBLY TOWNSHIP

49 MILES NORTH 

34 MILLS EAST 

E L E V.-

l" : 10'

MARINE BLUISH GRAY SMALL WHITE SHELLS

CC

16 LESS SHELLS SCARCE LIMESTONE COARSE SIZE

oi
TO BUFF INCLUSIONS FINE TO 3/4" PLEISTOCENE

-d2i— SANDY

END OF HOLE



MOOSE RlVf.R KAOLIN

AUGER HOLE MRA-26A

16' ft:

24' i-

32' i":

HABEL TOWNSHIP

16 MILES NORTH 

36 MILES EAST 

E LEV. —

l" -- 10'

O' — -i--' COLLAR

RIVER SILT
CRETACEOUS

GRAY, COARSE GRAINED, LOW KAOLIN

AS ABOVE

WHITE , MED. GRAINED

AS ABOVE

li
48' ^W;-y SOME LIMESTONE PEBBLES TO l", . —, - v - —



RIV;.R KAOLIN

AUGER HOLE MRA-29

MAHONEY TOWNSHIP

31 MILES NORTH 

30 MILES EAST

ELEV.

10'

O' 
2'

COLLAR

SAND 8 GRAVEL

^f/i
" '"'o o rf MED. GRAY INCLUSIONS TO 1/2"

PLEISTOCENE

, l,|-e^

16'
MED. GRAY WITH YELLOWISH BANDS , DENSE , PL A S T 1C

Ul

24'
MED. GRAY STREAKED DARK GRAY

48' -~

- LIGHT GRAY , FINE SAND INCLUSIONS 
U

O

AS ABOVE 

-—END OF HOLE



MOOSE RIVER KAOLIN

AUGER HOLE MRA-3

MAHONEY TOWNSHIP

5-6 MILLS NORTH

77 MILfS EAST 

ELEV.—

l" r 10'

O ^.. ^ COLLAR'

SILT

12' 

16'
SAND (FINE GRkNITIC a LIMESTONE)

. -f5 LP.!LN L —
"PLEISTOCENE

BEDDED SAND a CLAY



MOOSE. RIVER KAOLIN

R ive r 
Le ve T

AUGER HOLE MRA-34

o 1 ..-.m

16'

COLLAR

SILT
;—— uj 

*

KIPLING TOWNSHIP
6.1 'MILLS NORTH 
4-0 MILES CAST
E L E V, ~

i

l" * 10'

PLEISTOCENE

- BLUE CRAY , DENSE PLASTIC

. o

o ;' o -j
O './l') C |-

c-to -i
MED. GRAY INCLUSIONS TO l'

o ojo o 0
o I o

36' Ji-4-.CUi w

48'

- GRANITIC a LIMESTONE MED. GRAINED 
o

-END OF HOLE



MOOSE RIVER KAOLIN

AUGER HOLE MRA-35

KIPLING TOWNSHIP

66 MILES NORTH 

5-7 MILES EAST 

ELEV —

l" -- 10'

O'

8 -.--i

l 6 ~..:

24' --..r

"X 9 ' -J"—"*J C. ^^

COLLAR

BLACK , DENSE, DRY

< DACK GRAY, LOW GRANITIC a MICA INCLUSIONS 
-l

O

o

AS ABOVE
"END OF HOLE

ALL PLEISTOCENE



M

S

cobbles 
142'

M

r .— _

Datum

2CC

SECTiON THROUGH HOLES 2-3-4 
LOOKING NORTH

yf- 7*5"-

160-

M

1160 — ---— —

i S

— Datum

S cobbles

L—J '27'

k n.

k ^

k :rr

s i
161

173

SECTION THROUGH HOLES 9-1-5 
LOOKING NORTH

M;

r -•160- 160 ————-

Datum
M

P .

cobbles

t*-k — 
-f -zr

180

cobbles 
-J '32'

f-S
•f 202

'Jotes i Hole 7 is shown as a composite of the holes drilled at this site 
See log for details

2 Hole 7 is projected 3G sojth to plane of sector

SECTION THROUGH HOLES 8-7-6 

LOOKING NORTH

FIGURE 4

SECTIONS THROUGH HOLES 2-3-4,9-1-5,8 8-7-6
LOOKING NORTH

SCALE: l":: 40'

Saturn is elevation cf collar of Hole l

LEGEND

RECENT muskeg

PLEISTOCENE clay, sil*, sand,gravel,till
No* di'-erentiated on sections, 
for de'ails see logs.

CRETACEOUS

kaolin-rich section of kaolinitic silica sand

fireclay

interbedded fireclay and silica sand

clay other than fireclay

lignite

3- l -
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SECTION THROUGH HOLES 6-5-4 

LOOKING WEST

FIGURE 5

SECTIONS THROUGH HOLES 6-5-4, 7-1-3, a 8-9-2
LOOKING WEST
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No'e Hole ~* .s shown as a composi'e of *he 
holes d' 1 lied c' 'nis s.fe 
See 'og 'or detc''s
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SECTION THROUGH HOLES 7-1-3 

LOOKING WEST
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SECTION THROUGH HOLES 8-9-2 
LOOKING WEST

SCALE l" = 40'

Datum is elevation of collar of Hole l

LEGEND

RECENT: muskeg

PLEISTOCENE-- clay,silt, sand,gravel,till
Not differentiated on sections, 
for details see logs.

CRETACEOUS 

Kaolinitic silica sand

kaolin-rich section of kaolinitic silica sand

fireclay.

interbedded fireclay and silica sand

clay other than fireclay

lignite
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