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.. FOREWORD 

By A. J. Wll.UAMS 

Director, Resources Utilization Branch 

DEPAR'fMENT OF NATURAL RESOURCES 

The appearance of this very comprehensive report by Professor 
\Von:ester, covering research and exploration on Saskatchewan clay 
through the period of 1921 to 1947, will be welcomed by many who have 
had occasion to read previous brief reports by this author, touching on 
small portions of the information here included. For many others, un­
familiar with this province's unique position in the Dominion as a source 
of high grade clays, the report should prove to be an interesting introduc­
tion to one of our important resources. The vast amount of information 
compiled by Professor V/orcester has already proven extremely useful 
to the Department in the expanded ceramic research and development 
program which the government has carried out since 1947. Since this 
present program is partially a continuation of the research described in 
this report, it might be of interest to mention recent changes in the plan 
of attack on the problem of developing the province's clay resources. 

The major change has been an acceptance of the need to spend some 
money in proving up worthwhile reserves of consistently good clay, before 
any major development of the deposits can take place. To accomplish this 
end, the Department has, through the Resources Utilization Branch, 
purchased a clay coring drill and set up a ceramic control laboratory at 
Regina. Both have been in operation for two years, and as a result, much 
of the previous work has heen brought forward to the logical commercial 
or industrial conclusion. 

The laboratory at Regina is equipped with a clay washing line, 
crushers, pulverizers, ball mills, a de-airing extrusion machine, two kilns 
capable of attaining cone 12 temperatures, some small pottery-making 
equipment, and the various small testing apparatus required for checking 
strengths, shrinkage, warpage, workability, and other important character­
istics of clays. There is no duplication in the research efforts between the 
Ceramic Department at the University and the Regina Laboratory of the 
Resources Utilization Branch. The Regina work is tied to the drilling 
oprrations and the needs of various present and potential consumers of 
Saskatchewan clay; this type of control work is impossible at the Uni­
wrsity where priority in use of equipment must at times be given to the 
~cholastic program. On the other hand, much valuable long-term research 
can be accomplished more adequately at the University; their ceramic staff 
is continuing with such basic projects under the program and general 
supervision of the Saskatchewan Research Council. 

It is hoped that Professor Worcester's report may be of value and 
interest to a broad section of the public, as well as providing a firm 
foundation of factual information on which the future Saskatchewan 
ceramic industry may be based. 
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LETTER OF TRANSMITTAL 

To: Tm: Ho~. J. H. BROCKELBANK, 

Miuister of Natural Reso1trces. 

Sm: 

It is with much pleasure that I submit herewith my report on the 
clays and shales of Saskatchewan which has been prepared through the 
authorization of your Department and its former Minister, The Hon. 
J. L. Phelps. The work has been made possible through the co-opera­
tion of the Department of Natural Resources and the University of 
Saskatchewan. 

In the report the,re has been recorded certain data collected and 
observations made by the author over a great many years while heacl 
of the Ceramic Department of the University, and while engaged on 
a survey of the clays, shales and other ceramic materials of the province. 
lt was deemed advisable by your Department that the material for the 
report be brought together prior to his final retirement from actiYe 
ceramic duties in the ProYince and University: otherwise much of value 
would most likely ha\·e been lost. 

In the preparation of the report no attempt has been made to go 
into details regarding manufacturing ceramic processes and equipment, 
matters which are directly the concern of the trained Ceramic Engineer 
and industrialist. It has further not been the aim to report on all of 
the hundretls of samples which have been collected and examined during 
the past 26 years ( over 2,200) but rather to list general average samples 
of each type, and to direct attention to the areas where they occur, 
such that much time in the future mav be saved to those in search of 
certain types or kinds of clays. · 

In addition, observations and viewpoints have been presented in the 
matter of more economical means of burning with lignite in the hopes 
that this local fuel can be more widely used for ceramic purposes than 
1s the case at present. Other matters have been touched upon and are 
offered in hope that they may proyc useful to the future of ceramics 
in the proyince. 

Very respectfully, 

11 

w. G. WORCESTER, 

Professor Emeritus. 
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INTRODUCTION AND SCOPE OF REPORT 
The industrial mineral resources of Saskatchewan are many, and for the most part 

may he considered as being inexhau~Lible; particularly is this so in connection with the 
clay resources, the subject of this report. Past use and development of the main industrial 
mineral resources, with a few exceptions, has not been very great, for several reasons, 
(1) the newness or pioneer pe riod of the pro,·ince, (2) restricted markets or demand, 
or in wme instances, (3) a lack of knowledge regarding their occurrence, quality, 
properties, and possihilities. This is particularly true in the case of clay and shale resources 
of the produce, except in a few cases where they had been used for the production of 
structural wares since the early days of the west, and, in a more limited way, some of the 
higher grade clays which were taken from the province for use elsewhere. 

It was not until 1921 that the Provincial Go,·ernment and the University mutually 
agree1l that a survey and examination of the clays anrl shales should be made, and that a 
department of Ceramic Engineering should he established at the University. This not 
only i,ro,·ide<l the equipment and staff to conduct the necessary fielJ and laboratory work 
but also provided a course in Ceramic Engineering for the training of men as specialized 
engi11ecrs in the particular field, it being full well realized that technically trained men 
'' 0 111<1 lie necessary to a safe, orderly, and economical development of the clays and other 
ceramic materials, such that further money should not be lost in the future, as was not 
uncommon in the past, through clay product plants being located on wholly unsuited clay 
or through other unfa\"ourahle conditions. Hence during the early part of 1921 the author 
cf this report was engaged by !'he University and the Provincial c:ovcrnmeut to open the 
Departm('nt of Ceramics at the University, to lay out and conduct the course in Cernmics, 
and to take charge of the desired field work am! laboratory nvestigations. During the 27 
years which have passed since that date a vast amount of information concerning the clays 
anti other allied industrial minerals of the pro,·ince has been obtained tlirough his work and 
ohscn·ations in the field. and through research and laboratory investigations. In order that 
this iniormation would not be lost upon his retirement from the University it was thought 
a<h isal,le to prepare the same in the form of a report for publication. In addition to this 
,·oh1mc: which reports on the clays and shales, a second one is planned to record much 
that i, known in connection with a number of the other indu~trial minerals, such as sodium 
sulphate, potash, bcntonite, volcanic ash and others. 

T!w present rt'port comprises a brief discussion of the geology, the origin, occurrences, 
dist r il,ution, classification, general properties and uses of the clays and shales of the province . 
In addition the author presents certain opinions and conclusions which he has arrived at 
through his long study of the clays and the problems which have confronted the manufac­
turers of clay products in the province during the past. It is all presented in the hope that 
it may prove helpful in the matter of future studies of the clays and their industrial de\"elop­
ment to helter meet outside competition. 

Xo attempt has been made to make the report highly technical; the author felt that 
it would he oi more value to a greater number if presented in terms more easily understood 
by the practical man of the industry and others not possessed of a technical and scienti fic 
trainin~ in Ceramics. For their benefit and interest, the origin of clays, their classification, 
a discussion of types and their uses, etc., has been. it is true, all too briefly treated. It is 
felt, however, that sufficient has been presented along those lines to prove of interest :ind 
possibly to create a desire for furtlu:r study. 

In the presentation of the data concerning the properties of the several types of clays 
investigated o,·er the many years, time would not permit, nor would it have added to the 
value o f the rc(lort, to ha\"e included each and every sample of ·the hundreds collecte<l and 
tested. :\ sufficient numher of each type has been inclulled to cover the general range and 
the a ,·cra~e of each. This information plus the location of each sample should make it 
possible for those seeking a suitable clay or clays for a 1lcfinite purpose to proceed to the 
areas and deposits in which they occur. From then on it would be to their own interest to 
ha,·e a careful examination made of the deposit as a whole to estahlish its extent and 
uni fo rmity of quality, and to conduct the particular tests necessary to their own needs. 

For the most part the past work has been confined to investigations of the clay 
formations and deposits in southern Saskatchewan, the collecting of samples from same 
followed hr the conducting of major preliminary tests fo r clays as set forth by the American 
Ceramic Society. These tests arc concerned with hoth the ntw and burned properties of 
each sample; they include hardnes~. plasticity. working properties, drying conditions and 
shrinkage in the unburned state, followed by burning tests from low to elevated tempera­
tt1res to determine the burned colour, hardness, shrinkage, absorption, porosity, frcdom from 
scum, and other equally important properties. 

\\'ith the above data avail:i.ble, clays can he classified into types, and their uses 
indicated. Such preliminary tests ;ire primary amt necessary; they save much time and 
money in the matter of selecting ior further study those clays possessed o[ the best or 
most ia\"OUr.tble properties for certain wares or uses, and in the avoiding of further work 
and attention on those of little or no promise. Though in this connection it should he borne 
in mind that while preliminary tests permit of culling out the poor undesirable clays, they 
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do not take the place of a final or complete test. In such cases a suificient.ly large, 
average sample of the clay is taken, from which preferably full-sized ware may be made 
under as near commercial conditions as possible; that is, if the preliminary test proves the 
clay to be of interest for structural wares, pottery or other kinds, and is r('portcd accord­
ingly. Not only does a preliminary test permit the dividing of clays into types but it goes 
much further in that from the data so obtained it permits the sub-dividing of them into 
groups or classes; that is, those indicated to be of interest for common brick can readily 
be segregated from those offering possibilities for face brick and other high grade structural 
wares. Further, those clays which prove to be of the pottery type can definitely be classed 
as yellow ware, stoneware or whiteware clays, and, by the still forther studies of their 
properties each of these may be divided into their interest for more than one kind of ware. 

It has been deemed advisable to include as an appendix to the main report a brief 
review of those samples collected from year to year, with comments by the author on the 
possible uses and importance of certain ones and to clearly indicale those of 110 further 
interest so that they may 1.oe avoided in future work. For this purpose a goodly and repre­
sentative number of the samples collected and tested from year to year arc hriefly presented 
in table form. The location of each deposit or bed is given and sufficient data regarding 
the unburned and burned properties of each is provided so that those familiar with clay 
testing data can readily select the kind or type of clays desired. J n practically every 
case the author has commented on the general quality, the possible uses. and importance of 
each as being of some assistance or guidance. 

It is to be kept in mind that in the preliminary testing of clays that it is largely' 
through experience that it is possible to judge the differences in the matter of burned 
colour, shrinkage, hardness, checking and other properties of small trial pieces burned 
in a few hours and usually cooled quickly, to those of the same clay when burned in large 
commercial kilns under long hours of heat and slowly cooled. In general. the colour or 
shades will be better in the latter case, the shrinkage will be higher and absorption lower. 
Furthermore, some clays may become distorted or bloated when fired in a test kiln but 
would not do so under the .longer slow firing time of a large kiln under usual firing 
conditions. It is also to be taken into account that while many of the Saskatchewan clays, 
particularly the ball clays, have been mentioned as containing or showing dark specks when 
burned; in this connection the potter or user of such clays well knows t.hat all whiteware 
pottery bodies are blunged into slip form, passed over magnets and through very fine ~creens 
in their preparation for use. It is thus quite possible that the speck-forming impurities in the 
ball clays will be removed in most cases; in others special treatment may be necessary. 

It may be well to mention that the numbering system used by the author in connec­
tion with all samples collected from year to year was that of placing the year first and 
the serial number of the sample second. for instance, sample No. 3026 at once shows that 
it was the 26th sample collected in 1930, while sample No. 3904 dearly indicates that it 
was tl1e 4th sample collected in 1939, and thus for all years from 1926 forward. 
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1. General Geology and Topography of The Clay-Bearing 
Formations of Saskatchewan 

GEOLOGY 
In view of the past detailed reports and memoirs by the Bureau of Economic 

Geology, Department of Mines, Ottawa, on the geology of Saskatchewan, there seems little 
need at this time to repeat or go into a reYiew of that information which is now available, 
prepared by such well known authorities as F. H. McLearn, F. J. Fraser. L. S. Russell, 
W. P. Warren, R. T. \\'ickenden, M. Y. Williams, W. S. Dyer, G. M. FurniYal and 
others. Therefore, in those cases where the geology of the Saskatchewan clays is of primary 
importance it is to be recommended that the reports and memoirs of the abo,·e men be con­
sulted, particularly those of 1k L<'an and Furnival (8). However, for those not deeply 
concerned with the basic geology of Saskatchewan, a brief general review of same may 
prove ample, or at least of interest, am! is here so presented. 

Other than in the deeper valleys and higher hills of the province, outcrops of bed 
rock are not common. The chief reason for this condition is the heavy mantle of glacial 
drift and other recent surfact' materials which vary in thickness from a few ieet in some 
cases to as much as four and fi,·e hundred fret in others, as revealed occasionally by the 
1.irill. These unusual depths no doubt inclicate tl1e locations of pre-glacial valleys which were 
completely filled by the drift materials <luring Pleistocene time, that period when the 
greater part of what is now Canada was coyered by slowly moving ice sheets, either 
advancing or retreating as a result of climatic changes o,·er long periods of t ime. At the 
last retreat of the glaciers thrre was le ft behind the present day blanket of glacial materials, 

----, ~ 

~ La~• Otpoaitt 

~ Slllo Oftf Cle, D Glacial 0,111 

••••••• e,., D Th lo Dr i ft 

... Bof rac• 

MAP NO. l SURFACE SOIL GEOLOGY 
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boulder clays, the field rocks of the prairies, lake clays, sands and gravels, the three latter 
resulting from a grinding, washing, transportini and sorting of the boulder clay by the 
great quantities of water from the melting ice. The lake clays in some instances are found 
useful; an example are those at the Bruno Clay \\'orks near Druno, Sask Tn addition 

1111111111111111 
1 · ........ , . . . . . . . . 
·.· .· ..... · .. ·: .· 
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to the glacial or boulder clays there are other present day surface clays in the province.; 
they are the flood 1ilain clays deposited from overflowing streams of muddy waters. parti­
cularly of those as far back as late glacial time. In connection with the glacial and other 
related deposits, Map No. 1, taken from Soils Survey Report No. 10 of Saskatchewan, (10) 
shows approximately the very large area of the south half of the province which is 
blanketed with glacial drift aml boukler clay, and that of the general areas east o f Prince 
Albert, near Saskatoon, Rosctown, Regina, and ~loose. Jaw deeply covered with lake clays. 
sands and silts. 

Jn tbe extreme south where there are <leep valleys which were cul down through the 
drift beds aml into lower formations, there are many exposures of pre-glacial bed rock 
materials such as sandstones, shales, coal and clays. The Tertiary, where present, occurs 
just below the glacial and other surface materials; however, only a comparatively small 
part of the province is occupied by the Tertiary, the be<ls or formations of these being in 
the extreme south, along the international boundary, and extending from Manitoba on 
the cast to Alberta in the west except where absent due to past erosion, which is particularly 
the case in the west. The Tertiary is of much interest in that it carries coal and some of 
the more important clays, those known as the \,\lillowbunch, of which there are two types, 
plastic and sandy clays which burn to light shades and arc semi-refractory, differing therein 
widely from the associated beds o f clays and shales above and below them. Reference should 
be made. to the Regina Sheet, No. Ui'A (7), and to the other parts of this report for 
the areas and more exact locations of the \Vrnuwbunch clay occurrences. 

Immediately below the Tertiary is the Upper Cretaceous, which is subdivided into or 
composed of a number of formations. Tts general distribution may be noted from the 
small reference map No. 2 page 16. The legend shows it to be made up of the Lower 
Ravenscrag *, the \Vhitemud, the Eastcnd, the Bear Paw, Belly River, Lea Park and Alberta. 
The Hear Paw and Lea Park, both marine, are separated by the non-marine Ilelly River 
in the west of the province, whereas more easterly there is a continuous sequence of the 
marine hcds that have been named the Marine Shale Series. Though most of the several 
formations of the Upper Cretaceous are of ceramic interest, the \Vhitemud member ranks 
first in that within it there are the highest grade clays known to occur in the prci.vince. 
These clays range from the light burning semi-refractory stoneware clays in the Cypress 
Hills area at the west to the light and white burning refractory clays farther east; in so 
far a~ known the two types of clay do not overlap, or occur together in the same areas. 
There is. however, a wide gap between them where glacial erosion removed all traces of 
the vVhitcmucls; it may have been within that area that the gradual transition took place. 

The Eastend, underlying the \,\lhitemuds, is for the most part composed of light 
yellowish-green siliceous beds of sands, silts and grey shales. The latter offer li.ttle for 
their use in ceramic wares, in that they tend to crack badly during the drying st;iges. The 
Bear Paw below the Easteml is mostly made up of marine fine grained shales, dark in 
shade and of questionable value for ceramic use. 

The Belly River is mostly non-marine; it carries useful coal scams, sandy members 
and shale beds, some of which are of material interest for structural clay products. The 
chief outcrops, which arc somewhat limited, are in the west central area, roughly between 
the two branches of the Saskatchewan River from the Alberta border to near Saskatoon 
at the east. To the nortl1 it gives way to the Lea Park and eastward to the before mentioned 
Marine shales. The Lea Park is marine in o rigin and consists mostly of dark shales in the 
lower beds, with a change to lighter shades near the top where there are zones of Sne 
grained sands and sanely shales which may offer promise for industrial use. 

To the north of a line passing roughly thro11gh Meadow Lake, Prince Albert, and 
Melfort and south-eastward to Manitoba is a fairly large area where the Alberta fom1ation 
is shown as the bedrock, though much of th!' area is 11nclcr drift and other recent materials, 
and outcrops arc quite limited. It is marine in origin, for the most part dark grey in 
colonr and is largely non-calcareous, though more so to the east. Some of the beds or 
mem11crs of it which have been examined in a limited way did not yield much of promise 
for use as a ceramic material. 

In the southern part of the province the Lowrr Cretaceous is so far ()own that its 
presence has not been provrn other than by a number of clcep bore holes. There arc definitely 
no ontcr~ps of 'h other than along the Clcarw:1tcr Ri,·er in the far north west, south of 
Lake Ath:ibaska. or roughly three l111n(lrcd miles no rih of Lloydminster. Its distance from 
rail at that point places it well out of the range of any possible interest in the near future. 

At present the geology of the province of greatest interest to the ceramist is that of 
the formations in the Trrt.iarv arnl that of the Frenchman. Rattle, and \\.hitemucl of t~1e 
late Upper Cretaceous. lt is · in tl10~e formalions that higher grade clays are known to 
occur th\,u" h in addition. much remains to be learned regarding members of the Belly 
River', Lea Park, and Alberta formations. 

• Now cal1ed the °Frenchm:1n" and "Battle" formations. 
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TABLE 

TABLE OF FORMATIONS 

I 
Thickness 

Period Epoch Formation Feet Lithologr 

Quartcrnarrl Pleistocene Boulder clay, lake silt, sand, etc. 

Erosional unconformity 

Tertiar}' Oligocene 

I 
Cypress Hills I 50-550 + I Conglomerate,sandstone, marl, clay, 

etc. Continental deposits. . Erosional unconformity 

Paleocene Raven scrag 227 + Buff and grey sand, silt and clay, 
lignite, etc. Non-marine. 

•Frenchman 10-150 + Sandstone; Triceratops fauna. Non· 
marine. 

Erosional unconformity .. 
tBattle 20-30 Bcntonitic shale, silt, sand. Non-

marine. 
\Vhitemud 33-15 White to grey clay; sandstone; silt. 

Cretaceou~ Upper Non-marine. 
Cretaceous Eastend 70-120 Sand, sil.t, clay; lignite. Marine to 

non-marine. 
Bearpaw 9-10-1 ,000 Dark marine shale; Belanger 

Oxarart sandstone members. 
and 

Oldman and 585-820 Sandstone, shale, and lisnite, sand-
Foremost stone predominating. Non-marine. 

Sandstone, shale, and lignite, shale 
more abundant. Interbedded mar-
ine and non-marine. - -

Pakowki 500-560 Dark grey marine shale. 
~ ,,s .. 

Q) " 
Milk I 300-310 Chiefly shale; sandstone; sandy ...J 0.. 
River shale; chert pebbles. . 

--: 
Formations penetrated by deep wells but not exposed .. 

Alberta 1, 100-1.400 J)ark grey marine shale. 
Lower Marine 300-330 Dark grey shale ; sandstone. 
Cretaceous Xon-marine 110-200 Dark grey, red, and green shale; 

lignite; salt and pepper sandstone. 

Erosional unconfonnity 

_J_u_ra_s_s_ic _ _ -----------· 380-520 '5bale; limestone, dense; sandstone. 

Erosional unconformity 

Big Snowy group ? 

Mississip- c:: Mission Canyon . ? 
pian 0 

.:!: 
-.:: 
,,s Lodgepole ? ;:;;; 

Devonian Exshaw 10-50 
or Missis-
sippian 

Devonian Three Forks ? 

Potlach ? 

Jefferson ? 
------

•-Formerly Lower Ravenscrag. 
t- Formerly No. 4 Zone of the Whitemud. 
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Limestone, sandstone, shale. 

Limestone, crystalline, light col-
oured. ' 

Limestone, dark, argillaceous; sand· 
s tone; shale. 

Shale, black, non-calcareous .... 

. 
Shale, green; dolomite. 

Anhydrite. 

Dolomite, crystalline; anhydrite. 
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TOPOGRAPHY 

The area included in this reJIOrt is approximately that o f the southern half ot the 
province, and comprises about 150,000 square miles. It extends from Manitoba on the r.llit 
to Alberta 011 the west and from the states of North Dakota and Montana on the south to 
55_0 north ( rou&:hly township 70 if th~ survey extended that far). .In general the area falls 
w1t~11~ !hat re~1oi:i known as the plams, though it is far from being a monotonous flat 
prame m ~hat 1t 1s broken by numerous deep valleys, escarpments, plateaus, hills, rivers and 
lakes. \Vh1le the gener~I slope is east and north east, it is broken hy a prominent escarp­
ment known as the Missouri Coteau, a long upland Z,000 to 2,500 feet above sea level, 
which in places attains elevations of 200 to 500 feet above the prairie levels. It enters the 
proovince at a point on the international bonier south of Wcyburn, and then continues in a 
general northwesterly direction for many miles across the area. For the most part the east 
margin or face is more pronounced than that to the west where gentle slopes prevail. In 
addition to the Coteau there are several prominent elevations such as the Cypress Hills and 
Woo<l Mountains in the southwest. The former attains elevations of 4.000 feet. In the 
east and northeast there are Moose Mountain, the Touchwood and l'asquia Hills and 
Porcupine Mountain, and many others, all outstanding prominent topographical featnres. 
Most of these are fairly well wooded, as are some of the lowlands along the stream· and 
the north-facing valley sides where the moisture is retained longer than those facing the sun 
to the south. 

\ Vhilc there are a fairly large number of streams in the area there are hut two large 
ones, the N orth and South S:iskatchcwan Rivers, which flow east and north-eastward, 
eventually to Hudson Bay. \Vhilc they receive water from numerous small local tributaries, 
the chief source of supply is that from the mountains in Alberta to the west. Many o( 
the small tributary i-trcams. mainly dependent for their existence on the spring run-off, 
become dry or nearly so ,luring the latter sC'asons of the year as do other small strums 
which ilow into the many interior undrained sloughs and lakes of the province. Mo~t of 
these lakes arc alkaline, such as J ohnstone and Chaplin Lakes, Lake of t_he Rivers, Twclve­
rnile Lake, \,\tllowbunch, Big i\lu<ldy, the two Quill Lakes, and others. There are two well 
known lakes of fresh w;,ter in the extreme south, Fife Lake in the south centre .a,id Lac 
Pelletier to the southwest of Swift Current. 

In addition to the Saskatchewan Rivers there are ccr-.iiu others which drain fairly 
large areas. The Assiniboine has its source in tbc Pr,rrupinc Hills. thrn iluws southeasterly 
into Manitoba to finally empty into Lake Wiru1ipq;. Furtl1N -.U1 ,s tlw. Qu'Appellc River 
which has its source near the "elbow" of the South Saskatchewan River, then flows Last­
ward through the Qu'Appelle · Y~lley, takin!I . the o:'erflow. oi Il~ff~o p,mncJ.. and Last 
Mountam Lakes, and e,·entually Joms the Ass,mbume m Mamtolo:,. f hc l>Outi1easte:rly comer 
of the province is drained by the Souris River, an imcrnat1on:d St ream which bc:c~nes the 
Mouse in North Dakota, then, following its return into Cana,Ja is again calle,1 the Souris, 
and which eventually empties into the Qu'Appelle River in 1\Ianitr,ba. In the ,0111lawest 
area, principally that of the Cypress Hills, the <lrainage is taken care of _by the Frenchman 
River, also an international stream which deli,·ers its waters ;nto the Missouri Ri"er in 
Montana. The Frcuchman is not a large stream but rarely fails 19 flow throughout the 
year in that at its source. it is fed by springs in the Cypress l lills. 

In reference to a St,lahle supply of water in Saskatchewan for,, ceramic use. care 
should be rxrrci~4. i11 the matter r,i suificiPnt q11,u11ity and th~t oi its (Jti.lity. \Vhik there 
are many lakes. llu-·r 11:!ters are fur tile most pal't i, 'gtal) .tr.ali ,,. a1tl there.fore unsuitable; 
011ly the la1 g-,·r l'i\ crs awl thns..: o f the sma.llc-r ones wloich f low throughout the year may be 
roun~c<l. on as ;;.1 re :;,,urcr·1 of :,_.s111tal,lc supply. \Vhil, d«!n~ may .l!Lao1i,tnJcte,. t~ _entrap 
a sulf1c1e11t ,,uppl ·. such \1:ll<' rs 111 the: ,vu1hr'rn dry areas o t 1lw prov,11?'1! 111,.y be sat1stactory 
in the spring allt] c.rly smmner. l,ut lal<:r on, d11e tri com1mui evaporation. they.may h<:come 
strongly alkalin~· ~,nd unsuital,Je ':' •hi.; IU!IS been k;1uwi1 to occur i"n the pajjt. Anothe; source 
of water possible in some areas may he that ol'. well,; sunk rr ,lril1bl, preferably in the 
gfacial gravels and coarse sands. The prnsp:·,·ts .~r<, nut ai, good through wdls drilltcl into 
the lower bed rock such as the shalt·_; in the Eaitcn•I. near l 'aw.• Bcll'f River a.ml other 
formations. \\here, in must cases, the fineness and ti~)1ta1C!iii ol thr iihale particles arc such 
that they <lo not ront~in water, or that such limit,·,! (JUant ity a.; ni.y be present is too 
restricte<l in its .movement to m:ii nl:t in a continum1s 911pply. • In gl'nt'ral, a water obtained 
from such sources in the prairi .. s ig likdy to ht: s:.iJty or aJJ..aline •• Though the shale heds 
are likely to prove unfavouralile a5 sources of wafi>r. there ate known instances where a 
supply has been found to ~c-ur in shale formation~. either from zones or beds of sandy 
shale or more likely from underground cracks or crevices acting as large storage reservoirs 
within the beds as a whol1::. 

V1ibile as before mentioned, there are wooded areas in the province, and a l.uge 
lumber industry exists in the north part, the forest areas where important clays have been 
noted is relatively barren of forest growth. 
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2. T e,chnology of Clays and The Clay Industry 
The term "clay" is commonly associated with those earthy materials whose most 

noticeable property is that of plasticity when wet, the property which permits of shaping 
or reshaping a mass of soft clay into any desired form which upon being dried will retain 
that shape, though only so long as the article is held in the dry condition. If water is added 
in sufficient amounts, a clay may repeatedly be brought back to the plastic state. A further 
very important property common to most clays is that they can be vitrified; that is, made 
permanently hard and durable through subjecting them to sufficiently high temperatures. 
There are, however, some of the higher grade clays which cannot be vitrified within the 
range of any practical temperatures; many of these are notwithstanding, very important 
for certain uses. • 

A discussion of the general properties of clays will be found further on in this report. 

ORIGIN OF CLAYS 
In order to place before the general reader of this report a comprehensive insight 

into the reasons why there are certain clays in Saskatchewan and why others are absent, 
it seems desirable to discuss the origin of clays, a subject which has been dealt with in 
detail hy numerous authors in the past. For that reason it is not deemed necessary a.t this 
time to repeat, other than quite briefly, that which is now accessible to those further 
interested. 

In most cases the average person who has given little if any thought regarding tne 
origin of clay would be of the opinion that it has, from the beginning of time, been in the 
same condition as it is today; that is, having originated as a primary material. This, however, 
is not the case, in that clays are secondary minerals which have been formed through the 
hydrous alteration of certain parent crystalline rocks like the feldspars, granites, hornblende 
and other complex silicates. In order that any of these may be altered to clay, it is first 
necessary that they have in their composition silica and alumina, usually occurring as 
silioates. It is then neces,sa.ry that a long period of weathering ,take place to break down 
the original rock mass and to permit the necessary chemical and mineralogical changes 
tL· take place. The following, taken from \.Vlilson (27) covers the usual active alteration 
agencies. 

"l. MECHANICAL CHANGES OR DISINTEGRATION: 
a. Erosion and denudation. (\Yater, wind and ice.) 

b. Temperature (Freezing water, heat and cold.) 

c. Plant and animals. 

2. CHEMICAL CHANGES OR DECOMPOSITION: 
a. 0 xidation. 

b. Hydration and dehydration. 

c. Solution. 
\.V,a.ter, pure or acidulated. 
Pneumatolytic action of hot gases and liquids. 

d. Deoxidation." 
In most cases the alterations have taken place in sitrt; that is, at the location of the 

parent rock, though in some cases like those of certain clays in Southern Saskatchewan, the 
primary material in the form of sand grains was transported many miles by water before 
coming to rest and undergoing its ultimate transfonnation (kaolinization) into the clay 
as now found. 

A common type example of rock weathering to clay might he that of granite, a rock 
usually composed of three minerals, quartz, feldspar and mica. Their compositions are 
assumed in the present case to be as follows: 

Quartz - SiO. 

Feldspar - K 20. Alp3• 6Si02 

Mica (Muscovite) - Kp. JA1p3• 6Si02• 2H20 

An examination of the granite in its solid rock form would reveal the presence of 
the three minerals· of these the quartz is highly resistant to all weathe.ring agencies. The 
mica usually remains unaltered. The feldspar, on the other hand, following its disintegra­
tion is quite easily attacked. and ultimately is altered to kaolin (clay substance) as set 
forth hy the following molecular equation: K 20. Al 203• 6Si02• (Feldspar) plus weathering 
plus H .O (water) plus C02 (carbon dioxide) = Al20 3 • 2Si02 • 2H20 (Kaolinite) plus 
·I Si0

2 
- (silica) plus K 2C03 (Potassium Carbonate) . 
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In the above, the feldspar as revealed by its molecular fon11ula is a silicate composed 
o{ potash, alumina and silica. There are six molecular parts of the latter to one each 
of the potash and alumina, the ratios of components of pure crystaJ!ine feldspar which 
usually comes in the form of dykes entrapped in other rock. The veins or dykes of feldspar 
are, in some cases, many feet wide and of untold depths. In others, the width of the dyke 
may, in places, be reduced to a matter of a few inches. 

In the case of granite rock, the one selected as a common example of weathering to 
clay (kaolin), the feldspar portion occurs in its crystalline form intermixed with the quartz 
and mica; notwithstanding, its alteration to clay will follow the same general lines as set 
forth above. 

First the granite rock as a whole will be broken down by weathering agencies such 
as the freezini and thawing of water within small cracks or cre,·ices, thus opening the 
cracks both wider and deeper and thereby pem1itting more water to enter and to greater 
depths each time there was a sufficient temperature change from thawing to freezing. In 
some cases, trees and other vegetation roots assist in the mechanical break down of the rock 
af a result of their entering rhe c racks, then, due to expansion by growth, further widening 
the cracks. 

vVith the mechanical reduction of the rock, certain chemical changes or decom­
position are then possible from the action of acidulated water, organic and carbonic acids, 
oxygen, etc., the result being that the feldspar is so altered and that the K 20 (potash) 
is released. It then reacts with H 2C03 (carbonic acid) to form K 2C03 (potassium car­
bonate), a soluble salt removable by percolating waters. There "ould then remain the 
alumina and silica; these in turn plus water develop into a new combination where there is 
an excess of silica left over from that necessary with the alumina to fonn clay. In thjs 
case, the molecular ratio of the alumina to the silica 1s one to two, thereby setting free 
the extra four molecules of silica, not as quartz but in the form of silicic acid in an 
amorphous gel condition which is eventually removed. The end product of all changes and 
reactions is therefore a hydrous silicate of alumina, in the form of clay substance. Kaolin, 
if dry, will usually be white, granular or powdery and lacking in plasticity when wetted. 
In addition to the white clay substance there will also be present the original quartz and 
mica of the parent granite rock. These must be removed from the kaolin portion before it 
can be used industrially as china clay. 

In addition to the above brief outline regarding the formation of clay from ieldspar, 
it is desired to draw attention to the fact that there are two main or primary conditions 
under which past alterations have occurred. First: as described above, where the kaoliniza­
tion began at the surface and has, during the passing of many centuries, been slowly and 
continuously working its way downward until at present some deposits are Yery deep. 
Naturally, under those conditions the greatest degree of alteration is near the top or 
surface where the time for the reactions has been longest. At greater depths partially or 
semi-decayed rock will be found and at still greater depths the solid, wholly unaltered 
rock remains. In many cases both kaolin and rock are found intennixed at zones not far 
removed from the surface, a condition not easily explained. 

Secondly: in a few cases, particularly those occurrencc.s of kaolin at Cornwall, 
England, in Bohemia, and near Spokane, Washington, the alteration of the rock has 
been from deep-seated sources upward rather than downward. In such cases, there was at 
no time any surface weathering to facilitate the breaking down of the hard rock. The 
alteration reactions resulted largely from upward moving hot acidulated waters or stean1 
;rnd no doubt gases which reacted on certain parts of the parent rock to fonn kaolin, or 
kaolinite, the latter being the pure crystalline clay mineral. 

In those cases where the original rock material was free of iron in its composition, 
the kaolin formed from same would be white or nearly so. Where iron bearing minerals 
were present, if in sufficient quantities, then the clay (kaolin) would not be white; instead 
it might be yellowish, rusty, pink or some shade of red, and in most cases is not suitable 
for any but the lower grade clay wares where colour might be permissable. 

In addition to the formation of clay from the more pure types of rocks like the 
feldspar, granites, etc., there are other clays and clay-like minerals which have resulted 
from the alteration of lower grade parent materials. Among these may be listed Basalt and 
\"olcanic Ash; these, under certain conditions, break down into clays which are usually 
plastic and are red or buff burning. Volcanic ash is at times the source of bentonite. a clay­
like mineral of unusual properties, such as having a large expansion when wetted. forming 
non-settling colloidal suspensions in water; its drying shrinkage is excessi,·e, such that it 
cracks badly during drying. These and other reasons prevent its use as a clay, but it does, 
nevertheless, find a rather wide use in ceramics. 

It has not been possible for primary kaolin to be formed in Southern Saskatchewan. 
The reason for this arises from the total absence of the necessary types of rock, as may 
be readily seen by reference to the geology of the area. Sedimentary materials only are 
present. There are, however, the kaolinized sands of the "Whitemud beds in which the 
alterations took place subsequent to the deposition of the sands, sands which originally 
consisted largely of grains of feldspar, quartz and mica plus minor .1mounts of other 
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minerals. The weatheri11g or alteration conditions which followed were such that the grains 
of feldspar were altered to kaolin. The quartz, mica an() some of the lesser minerals 
being more resistant have remained in their original condition. Strictly speaking, the 
kaolin which occurs in the above sands is of primary origin in so far as having been 
formed in sit1,. On the other hand, the feldspar sands were secondary in that they had been 
moved, one or more times from the primary place of their origin with little, i[ any, alteration 
other than a possible reduction in their grain size. 

CLASSIFICATION OF CLAYS 
It is fortunate industrially that there are many types and kinds of clays available; 

otherwise, it would not be possible to produce the great variety of clay wares essential to the 
progress of modern times. In view of the multitudinous varieties of clay, it its very necessary 
that there should be a means of classifying them so that they may be orderly studied regarding 
their origin, type, quality, uses, and that an exchange of knowledge concerning them may be 
more easily made. \,Vhile there have been a number of classifications prepared, and used in the 
past by geologists and authors of clay reports, no single one has been accepted as a standard 
and it is not likely that it will ever be possible to prepare one which would prove satisfactory 
in all cases. The geologist has in most cases classified them as to their origin, their age, and 
general types. All this information is useful to the Ce.ramist as well, but he needs more: for 
instance, in addition to the information supplied by the geologist he is concerned with the 
physical properties of the clay, the chemical analysis of same, its colour when burned and some 
reference to its uses. The Ceramist is therefore best served by what might be called a 
composite classification, that is, with material drawn from the Geologist, the Chemist, the 
Mineralogist, and from the field of Ceramics. Tbe first classific-ation of the kind was prepared 
by Prof. Edw. Orton Jr. (M.E.)* and used in his lecture courses to ceramic students. During 
the many years following its early use in the classroom, it has been taken as the basis for 
several later classifications in modified fonns. While each of these two have in particular 
cases proven satisfactory, it is felt in the present case that the original of Orton will prove more 
useful. It is therefore presented as Table No. II. 

• Founder in 1894 of the world's first school of Ceramic Engineering at Ohio State University, Columbus, 
Ohio . 
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TABLE NO. II 

ORTON'S CLASSinCATION OF CLAYS 

Decomposed feldspath- The kaohn or cnma clay or paper clay of commerce. 
ic rock from which Found only in places where the older igneous rocks arc 
most of the alkali has exposed to weather. 

PRIM- been removed. 
ARY 

CLAYS Decomposed feldspath- Cornwall stone used by the EnJlish and American potters. 
Formed ic rock which has lost Porzellan Erde as used by the erman and French potters. 
in situ but a part of its a lkali. Pe- tun-se of the Chinese potters. · 

DecomPoSed rocks Impure ferruginous residual clays found occasionally where 
other than feldspathic, basalt and other basic silicates containing alumina have 
which leave an alumin- decomposed. Do not furnish clays of good quality. 
ous residue. 

Usually white to buff in colour in the raw and burned 
;.,., condition. .. > 0 

May or may not be plastic. Some are quite plastic . ~(I} 
..... u 

<z "' c- ..!:: Usually mixed with quartz grains of various sizes, as well z..l ., 
oo ~ as mica scales. 

, u< ;:.... 
Col :,,( ::;; Must l.,e washed before commercially useful. 
(I} ~ - Used for paper clay, paints and all classes of white ware, 

china and porcelain. 

Colour in raw state-buff-pink-grey-black-slate-
chocolate-etc. 

(I} 
r:,J 

> > >,;.,., Burns-nearly white, buff, or cream colour. 
~ - .. < ~E ..l u "'u Highly plastic, very fine grained. u .. ~ 

cu ... 
;,,.. ..l -c ... 

O CU Usually used unwashed through for certain work it is a: ..l ;::a~ now 
< < washed. 
Q = z Used m most whiteware, china and porcelain products 
0 
u 

Flint fire clays or chemical 'kaolin. Devoid of Col 

"' plasticity. Found generally in the coal 
High I~· measures. 

Clays which Refract-
will not fuse ory. Plastic fireclays. Found more frequently in the 

rJJ at any temp- later rocks than the coal measures. Often 
> erature in found in Cretaceous. < ....:, common use . 
u Generally No. 2 fireclays or bonding clays, used for com 
c..i plastic, tough moner grade of firebricks. 
~ & strong when - Stoneware and yellow ware potterv clays. Must ~ dried . Burn Modera-

to light colour tely Re- have plasticity, and sufficient re(ractoriness to 
bluish, grey f ractory. stand a salt glazing fire. 
or white. 

Sewer pipe clays. Plasticity and refractoriness 
both lower than in preceding. Must stand salt 
glazing fire. 
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TABLE KO. H-Conti,med 

lndur- Slates or shales from which a part of the water 
ated , of hydration has been expelled by metamorphic 

-0 • SHALES split action. Not plastic. 

-~ ~ well. 
"' ... Do not stand Shales. Generally somewhat plastic. Con ere-8.; fire well .Gen- Softer tionary structure often prominent. Lime and iron .. erally vitrify not very high. "O ... .. at a low heat. 

~ c: ·; t 0- Burn generally Shale Marls. Often stratified with limestones, 
...:i.D::: to a red or and containing too much lime to work as clays, < OI·- brown color. Less and not enough for lime. :r: ~ t; Exhibit strong cleavage 
a, .c .5 parallel cleav- and Black shales, impregnated with bituminous or 

'U"O age due to much carbon compounds. Bone coal is upper limit of ·- c: pressure. Often this class . .c <11 more 
~ - ~ighly concret- concret-.,,~ 1onary. ionary Black band iron ores. Shales in which enough >. ~ 
~o structure carbonate of iron is present to make them valu-
U'iii able for ores. 

These generally contain carbon as well, enough 
to make them calcine themselves when fired. 

• 

BOG CLAYS Bit um- Varying from a light colored clay up to a bone 
character inous coal. Generally burn light, though dark in tint. 
marked by the Sometimes burn red. 

a, influence of 
> chemical pre- Ferru- Varying from common red clay up to bog iron 
j cipitation. Do ginous ore or kidney ores. Concretionary structure 
u a, not stand very strongly marked. 

> .... heat. Not 
< useful as Calcar- Varying from low percent of lime up to 60 pee-~ ..J clays. eous. cent. Marty clays up to clayey .marls. Burn < u 

Q yellow or white and fuse very easily z 
0 ALLUVIAL Generally plastic, somewhat sandy clays, free from gravelly u 
Loi CLA vs Recent beds, or limestone or concretions. Very valuable for 
ell deposits. No brick making. Burn red or dark color. 

structure. 

Sandy clays. Generally plastic clays, which are weak when dry, and 
~ ~ easily crumble. Burn red or dark, and vitrify at low heats, 

.c-oe ... and melt at high temp. When they contain vegetable mold 
• !:! c: e ~ they are called loam . 
.c .. -~1h, ~ Clayey Generally plastic, but are without cohesion when wet or ti) G>.: 
>- G.1 .!:: c:: sands. dry. \Vares made from them lose shape. Burn red or r, > ct) c:: 

- ... 0:::, dark, and stand great heat. U.c c.'"' 

,- Leached Whitish cla1:5, comparatively free from carbonate of lime. "'<11 c:·- Make excel ent common brick, or coarse red pottery. <Ou • 

-5~~£ Sometimes melt. 
~ c: ;..."8 

Common Red, blue, or yellow clays, full of all kinds of debris. =' t.o.a 
.,.a~ c: Boulder fragments, limestone, wood, are often found . 
;' ~ ~.g Clays are too irregular to be of much value for practical 
0118.~ use. 

.c Rock dust May be of various colors, they are usually quite siliceous u "tl ·;: c Cl> • silts. and very fine grained. Loesses are common examples. -cu ..... 11! 

May carry calcareous concretions. Due to their transpor-='] 8_.] 
~ .. Cl) i tation by wind, they are often false bedded. Arc used 
~ ~:; >. where better clays are not available for bricks. 
U.c!::..o 
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From this classification it may readily be noted that there are only two general or main 
types of clay, those which are primary as to origin, and, those which are secondary. The 
latter are not secondary as to value or importance but are so designated from the fact that 
they are in most c-.ases far removed from their parent site of origin. Many of the clays in this 
group are known to have been transported not once but an unknown number of times; as a 
consequence wide alterations and changes of the clays took place, such as a reduction in size 
o f the clay grains, chemical changes like the incorporation or removal of impurities, in the 
form of solids or solubles, oxidation, hydration, physical changes resulting from the intermixing 
or removal of non-plastic materials like sands, rock dust, organic matter and other detritus. 
Eventually most of them became hardened into shales or slate, the former being about midway 
between soft plastic clay and the hard weather-resistant slates. That is. the shales arc semi-hard 
or stone like, but when crushed and properly mixed with water, they, for the most part, become 
plastic and workable and are used as the basic raw material for a great variety of wares 
commonly known as the heavy clay products. 

While the Orton Classi.fication is quite broad and lists most of the clays as to their 
general types and some of their uses, it does not stress the latter in detail; hence it is felt 
that some amplification is desirable, e-specially so in that many of those who may wish to make 
use of this report may not be sufficiently familiar with clays to know that some of them are 
used for more than one kind of ware, hut in eac.h case the clay will be named from the ware. 
For instance clay used for terra cotta is known as terra cotta clay; on the other hand. the 
same clay, if made into sewer pipe, would then be listed as sewer pipe clay, or possibly paving 
brick clay if so used. It is also desired to make clear that it is not an uncommon practice to 
blend two or more clays of different kinds of properties; the composite mixture may then 
be spoken of as a single clay. Stoneware is an example of this, particularly so in Saskatchewan 
where certain plastic and semi-sandy clays are mixed to produce the desired working and fired 
properties for that class of ware, or for yellow ware, art ware, face brick and sewer pipe. 
In each case the mixtures would generally be named from the particular ware. 

In the following list and description of clays, more in particular of those which occur 
in Saskatchewan, an effort will be made not only to list all types but to elaborate quite freely 
on the use or uses for which each may be employed. ft is not the desire by so doing to leave 
the reader with the thought or impression that clays which have been named from the products 
for which they are used would not in all cases prove complete within themselves for any one 
or all of those wares. In most cases adjustments have to be made to correct both the raw and 
burned. properties, such as shrinkage, warpage, absorption, burning temperature, colour, 
resistance to impact, etc. The desired conditions are arrived at through the addition of either 
plastic, or short lean clays, grog, and other materials as may be necessary. In other words an 
unknown clay might by testing procedure prove to be a typical yellow ware clay and would 
be so reported, out before it might prove entirely satisfactory for that class of ware many 
further tests and work are usually necessary before it would be s:ife to enter upon the develop­
ment of the deposit for industrial use. 
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TABLE NO. IIJ 

BURNED CLAY PRODUCTS 

(Indicating usage of various types of clay) .. 
Methods ol 

General Types Sub-types Surface Finish Manufacture Miscellaneous Remarks 

Brick Sand Soft Mud The better grades and 
(Common) Plain Hand molded clinker brick of this t ype are 

- - Solid and Clinkers Machine " frequently used as face brick 
hollow for architectural effects in 

Stiff mud. many ex·pensive homes and 

Dry Pressed 
liubhc buildings. 

ard burned for sewers. 

Brick Smooth. Soft Mud There are a great number 
(Face) Routh Textur- Stiff Mud of kinds of rough textured 
Solid and ed, lazed Dry pressed finishes. 
with holes Enameled Repressed 

Stained 

Brick Bright, Semi- Orv Pressed Used where light and sani-
(Enameled) Bossy, Matt, Stiff Mud ta tion are desirable as well as 

ull. Many Repressed other places. 
colours and 
shades 

Structural 
(Heavy clay Building Smooth Stiff Mud Made as Load bearing, 
. Products) Tile and Scratched Non-load bearing. Face, 
Made from Fire proofing Glazed plain, glazed and backing up. 
natural red Enameled 

• 
and buff burn-
ing clays and Terra Cotta Unglazed Hand Molded Used for face work. Ornament-
shales. Also Glazed Pressed al and decorative. 
the buff burn- Enameled Stiff Mud 
ing plastic Slip coat- Machine Made 
semi-fire clays ed. Rough 

finish. 

Roofing Tile Smooth Hand Molded The usual t ypes are, flat 
Unglazed Machine- shingle, interlocking and 
Glazed Pressed, Stiff Spanish roll tile. Many 
Slip Coated l\fod by auger special shapes are necessary. 
Bright or rolls 
Matt 
Dull 

Quarry Tile Smooth Hand Molded They are usually one inch 
Unglazed Dry Pressed thick and of variable sizes. 
Many shades Stiff Mud by Red most common, Used for 

auger. Repres- walks, floors, roof gardens, 
sed. etc. Must have low absorp-

tion. 

Flue Linings Plain Stiff Mud Used for lining chimneys and 
Usually with· other like purposes. 
out glaze 

Wall Tile Glazed. Most all are The body is usually a pre-
In tints or dry pressed pared whiteware, often includ-
colours. Body ing talc. Numerous shapes are 
usually white required. 

Miscellaneous or light. 
Structural 
Wares. Fire place Unglazed Hand molded Made from natural red and 

Tile Glazed Dry Pressed buff burning clays. Also as 
Smooth and Stiff Mud prepared white ware bodies. 
rough textur- Machine made 
ed. All colours . 
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General Types 

Miscellaneous 
Heavy clay 
Products 

Made from 
cla ys, shales, 
semi-fireclay 
a nd high grade 
fireclays . 

TABLE NO. III-Continued 

.BURNED CLAY .PBODµcrs 

(Indicating usage of various types of clay) 

Metnoos ol 
Sub-types Surface Finish Manufacture Miscellaneous Remarks 

Sewer Pipe Salt Glazed Stiff Mud The clays most used are the 
Fittint Prepared plastic semi-fireclays, the 
Wall oping f.lazes in a more refractory shales, and 

ew cases. certain Sask. ball clays 

Conduits Salt Glazed Stiff Mud The semi-refractory fire clays, 
shales and some clays. Uses, 
for under ground for carrying 
telephone and other wiring, 
cables, air lines, etc. 

Drain or Plain Stiff Mud Plastic red burning clays and 
Land Tile Unglazed shales are used mostly. They 

must be absorbent. 

Paving Plain Stiff Mud The shales and plastic semi-
Brick Flashed Wire cut fireclays most widely used. 

\Vire cut Some re- Must be dense and tough, 
Rough pressed. low absorption. Seconds 

frequently used for buildings. 

Refractories Plain Soft mud All grades of fire clay are used 
Fire brick Unglazed Hand and plus other aluminous minerals 
Glass pots machine like bauxite, diaspore, etc. 
Tank blocks molded. Many types of clay refrac-
Crucibles Stiff mud. tori es are required. 
Shapes Repressed 
Stove linings. Dry pressed 
Insulation Casting 
brick, etc. Jiggering 
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TABLE NO. Ill-Continued 

BURNED CLAY PRODUCTS 

(Indicating usage of various types of clay) 

General Types Sub-types 

.. 
Pottery 
Other than 
Whiteware 

. ~: 

Red Ware 
(Flower Pots) 

(Kitchen 
ware) 

(Art Ware & 
Novelties) 

Yellow Ware 
(kitchen 
ware) 

(Art Ware & 
Novelties) 

Stoneware 
(kitchen 
ware) 
all kinds. 
Crocks, Jugs, 
Water 
coolers, etc. 

Chemical 
Stoneware 
Used for 
Acid contain­
ers. 
Acid pumps. 
Acid towers. 
etc. 

Art Ware 

Methods ol 
Surface Finish Manufacture 

Plain 
Slip coated 
Glazed 

Plain glazed 
Engobed a:nd 
glazed. 

Banding colours 

Plain 
Unglazed 
Slip coated 
Engobed 
Glazed 
Painted 

Plain glazed 
Engobed and 
glazed or 
enameled. 

Banding colours 

Plain and 
colour glazed. 
Enamels 
Engobes under 
glaze. Hand 
oecorated. 

Glaze 
Plain 
Opaque or 
colours 
Banding 

Salt glazed, 
and unglazed 
Stoneware 
glaze in some 
cases, if so 
then single 
fired with 
the body. 
Glaze is not 
refractory 
like that on 
chemical 
porcelain 

Unglazed 
Salt glazed 
Plain & colour 
glazed. 
Slips 
Engobes . 
Hand 
Decorated 

Jiggered. 
Cast. 
Flower pot. 
Machine Made 
Seldom hand 
turned. 

Jiggered. 
Cast. 
Pressed. 

Han<l turned. 
Cast. 
Jiggered. 
Dry Pressed. 
Hand Pressed. 

Jiggered. 
Cast. 
Pressed. 

Hand turned. 
Jiggered. 
Cast. 
Dry pressed. 
Hand pressed. 

Same as for 
yellow ware. 

Jiggered. 
Hand ma<le. 
Pressed. 

Cast. 
By auger. 

Same as for 
art yellow 
ware. 
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M iscellan~us Remarks 

Mostly made from the plastic 
recent clays, or soft shales. 
Other than when glazed they 
are quite porous. Clays are at 
times washed. Often only 
pugged. 

This class of ware has largely 
been replaced by yellow ware, 
stoneware, and cream coloured 
whiteware. The clays are 
washed and screened. 

The red burninL plastic clays 
are most used. oth high and 
low grades are usually washed 
and screened. 

Mostly made from the plastic 
semi-refractory clays of the 
stoneware type. Of medium 

Clays low absorption. 
washed and screened. 

are 

Same clays and preparation 
as for the kitchen ware. 

In general the same clays are 
used as for yellow ware, but 
they are fired to much high­
er temperatures. The absorp­
tion is in most cases very low, 
even none at all. Body colour 
buff to stoneware grey. 

The better grades of stone· 
ware clays are used, carefully 
washed, feldspar and other 
fluxes sometimes added as 
well as flint , grog, ano at 
times other clays. 
The body is usuaJly stone­
ware grey in shade, non trans­
lucent, absorption very low or 
nil. Body single fired at ap­
proximately cone 8 

Same as above re: kitchen 
ware. 
Some of the very finest art 
ware is produced as stone­
ware. 



T.-\BLE NO. IU-Conti,iued 

BURNED CLA y PRODUCTS. 

(Indicating usage of various types of clay) 

Genera l Types Sub-types 

.· :· 

...... _: 

.. ·-

Pottery 
(Whitewares) 
Nbtmadefrom 
natural tlays 
alone. In­
stead, china 
clays. 
ball clays. ' 
potter's flint, 
feldspar, or 
other fluxing 
agents are all 
used in the 
body composi· 
tion. 

,, 

' .. .., ~ . 

Earthenware 
(Table and 
kitchen 
ware) 

Semi-Vitreous 
China 
(Dinner ware) 
"Semiporcel­
ains" of the 
United States 

China Ware 
(Dinner ware) 
American 

Hotel China 
(American) 

Porcelain 
(Dinner ware} 

Chemical 
Porcelain 
(Laboratory 
ware) 

,· 

Methods of 
Surface Finish Manufacture 

Clear and 
coloured glazes 
Over glaze by 
transfer print· 
ing. Very 
little under : 
glaze decor· 
ation used. 

Medium hard 
Transparent 
Clearglaze 
and generally 
over glazed by 
transfer print­
ing. Some gold 
used, especi­
ally liquid 
gold . 

The glaze is 
hard, and · 
translucent. 
Over and 
Under glaze 
decorations. 
Tra nsfer and 
hand work. 
Gold used. 

Glazed with a 
hard trans­
parent glaze, 
some tints 
used. Both 
under and 
over glaze 
decorations. 
Banding com­
mon. 

Glaze is very 
hard, clear 
and trans­
parent . 
Under glaze 
much used, 
colours of same 
limited. Over 
glaze and gold 
used. 

Glazed and 
unglazed. 
The glaze is 
translucent, 
very hard & 
capable of 
resisting high 
temperatures. 
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Jiggered. ' 
Cast. '· 
Pressed. 
Automatic 
machines. 

Same as f6r 
earthenware 

Jiggered 
Cast 
Pressed 

,• 

Jiggered. 
Some casting. 
Pressing. 
Automatic 
machines.•. 

,, 

Jiggered 
Cast 

,Pressing 

Same as for 
porcelain 

Miscellaneous Remarks 

This ware is of heavy cross 
section. Body colour less im­
portant than better grade 
wares. 
Medium fire for bisque, glost 
fire much lower, is now trans­
lucent, cutlery marks quite 
easily. 

In general this ware has a 
much lower absorption than 
regular earthenware, little if 
any translucency. Body white, 
cream or ivory. 
Extensively produced in the 
United States. 

Absorption nil. Highly trans­
lucent, mechanical strength 
high. Bisque fire high, medium 
glost fire. 
Ware is of thin cross seci:1on. 

~ ~ : ~'l:t • 

···: .-~ ., -t-• • • 

Absorption nil or less than 
0.3%. Medium translucency 
in the lighter weights. Body 
white or light coloured. Is very 
resistant to mechanical shock. 
Largely used by hotels, cafes, 
on dining cars, and a light 
weight type for home use. 
High bisque fire. 
Medil!m high glost fire. 

Absorption nil. High trans­
lucency. Lo.J.• temperature 
bisque fire where both body 
and glaze are fired to a very 
high temperat11re, usually cone 
14. Onlylimited amount made 
in America. · ! 

This ware 1s specially made 
to he highly resistant to acids 
and thermal shock. For use 
in the chemical industry and 
laboratories. 
Body white or light cream. 
Low fire oisque then body and 
glaze fired very high, cone 
16 or better. 

.. 
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TABLE NO, Ill-Co11ti111ted , 
BURNED CLAY PRODUCTS 

(Indicating usage of various types of clay) 

General Types Sub-types 
Metnoas of 

Surface Finish Manufacture Miscellaneous Remarks 

Sanitary 
War~ 

Bath tubs 
Wash bowls 
Closet bowls 
Tanks 

Slip or 
engobe coat­
ed plus a 
transparent 
glaze. 
Also, tin and 
other opaque 
enamels are 
used. They 
may be white 
or of pastel 
shades. Glaze 
must be hard 
to resist the 
abrasion of 
scouring 
powders. 

Casting 
widely used. 
Pressing. 
Over-casting 
Drain-casting. 

Formerly made from thesemi­
plastic fire clays blended with 
gr~, cream or buff when 
burned, also somewhat 
porous. The ware was 
engobed and glazed on all 
exposed surfaces. At present 
whiteware bodies are largely 
used and need not he engobed 
but may be covered by an 
opaque enamel. . The!'ie 
bodies are semi-vitrified or 
vitrified. Usually two burns, 
i.e. bisque and glaze. .. 

·------ - -------1--------1-------1---·----------

Electrical 
Insulators. 
Made from 
prepared 
bodies of the 
.high fire por­
celain type. 

Burned 
Thermal 
Insulation 
Products 

Low Tension 
for house 
wiring in­
sulation such 
as; knobs, 
buttons, tubes, 
cleats. For el­
ectrical equip­
ment, stove 
&switch parts. 
Telephone 
insulators. 

High Tension 
Power line 
insulators, 
and for 
scores of 
other uses 
where high 
voltages are 
used 

Refractory 

Standard 
fire brick 
size. A 
few shapes. 

Structural 
Backing up 
hollow tile 
and shapes. 
Partition 

Unglazed & 
glazed. 

Unglazed . 
Glazed. 
Transparent 
and dark 
colours. 
Fusible slip 
clays used 
at times for 
the glaze. 
Must be hard 
and resistant. 

Unglazed 

Unglazed 
tile and other 
fire proofing. 
Need not be 
highly re­
factory . . 

: Clays, shales ~ 
and semi­
firec!~ys used 
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Dry pressed 
Plastic pres­
secl. Auger 
insulating 
machines. 
Heading ma­
chines. 

Jiggered 
Dry pressed 
Turned from 
blanks. 
Numerous 
other meth­
ods. 

Dry pressed 
Stiff Mud 
hy auger. 
Soft mud. 
Slop molded. 
Some casting. 
Bloating. 

Stiff Mud , 
by auger. 

,, 

Body is usually well vitrified, 
need not be white but usuallr 
or a light shade. 
Very low absorption if not 
glazed. Draining common. 
practice. 
Stoneware clays have at times 
been employed. 

The body for this ware is of 
light shade. 
Very highly vitrified and 
must be free of flaws or 
cracks. Absorption nil. 
In most cases single fired 
to cones 10-14 and higher in 
some cases. 
Draining of the body is com­
mon practice. Stoneware in­
sulators of this type are not 
common in America. ·' 

The most common · of these 
are of the refractory type, 
used to reduce heat losses 
from kilns, furnaces, boiler 
settings, metallurgical furnaces, 
and many other places where 
high temperatures are em­
ployed. They are of low 
strength and resistance to 
abrasion. Are light in weight 
and mostly made from the 
plastic fire clays pl.us a com­
bustible like coal, saw dust, 
weed seeds, straw, peat etc. 
Others by adding d.iatoma­
ceous earth, volcanic ash or 
other light weight silicates. 
also through the use of 'gas 
forming materials. lriiijf;o.ye.­
ments are continua.try Qe~ng 
made. ; 



TYPES OF CLAYS A.ND THEIR USES 

Residual (Primary) Clays 

There are two main types of primary clays, those which have been formed through the 
decay al)d alteration of parent rocks which were free, or nearly so, of iron or other colouring 
minerals and for that reason are not only white in their raw state but when burned as well, and 
those which had as their original source such rocks as basalt, schists, some granite and others 
which contained iron. In the raw unburned state the latter are variable as to shade or colour, 
usually yellow, red or even purplish, depending upon the amount of iron present and the degree 
of its oxidation plus the density of the mass. These clays (Juite naturally do not burn white but 
develop creams, buffs, and, more generally, all shades of red. 

As to the distribution or form of a residual clay deposit, it will be found that they 
correspond to that of the underlying parent rock; if it was in the form of a dyke or vein like 
feldspar·, then the clay deposit would be narrow, and variable as to width; the length on the 
other hand may be very great. In case the source rock was regional, that is horizontal and 
extending over a wide area of the country, then the clay beds would be in the form of a mantle 
covering a more or less extensive area, the depth varying with the degree of alteration, and in 
some cases thinned due to subsequent erosion following formation. \Vhile there are other cases 
of residual clay deposits, such as those from limestone, they are not likely to be found in 
Saskatchewan, and for that reason details regarding their formation will be omitted. 

USES OF WHITE OR LIGHT BURNING BESIDU AL CL.A YS 

The white or light burning clays of this type, usually known as kaolins, or in some 
instances, as china clays, are seldom sufficiently pure to be used direct from the deposit; they 
.first have to pass through a washing and refining process to remove the quartz ancl mica which 
have remained unaltered from the original granite or other source ro,k. the .imount of quartz­
mica wastage at times being considerably in excess of fifty percent. The freed and recovered 
clay portion is dried, often crushed. even air floated. and then hag~e,1 hefore it is ready for 
market. When thus prepared, it finds a wirle use .is one of the constituents in most whiteware 
bodies such as earthenware, semi-vitreous china, porcelain, wall and floor tile, and extensively 
as a filler in the manufacture of paper. While there are many other products in which kaolins 
are used, the amount employed is minor to that consumed by those listed. 

One known occurrence of primary kaolin in Saskatchewan is that which occurs in the 
kaolinized sandy beds of the Whitemuds in the central south ,and south western part of the 
province. In addition to the kaolin in the sandy Whitemud beds in southern Saskatchewan, there 
are similar occurrences on the south shore of Pipestone Lake, east of Lac la Ronge. Both 
occurrences are more fully covered elsewhere in the report. 

While there may be deposits of primary residual kaolin in the northern part of the 
province, it is quite unlikely that such is the case, because even in the event of kaolin having 
been formed in the area, it would have been during pre-glacial times, therefore as a result of 
the great planing action of the moving ice there would be little likelihood of any soft kaolinized 
rock remaining in place following the retreat of the glaciers. There are two possible cases 
where the kaolin might have escaped the action of the ice movement. The one most unlikely 
would be that where the early surface alterations had proceeded to depths below those reached 
during the glacial period, the other case woulrl be where the kaolinization had been endomorphic, 
that is from deep seated sources upward as was the case at Cornwall, England, near Spokane, 
Washington, and other isolated localities as mentioned by Wilson (27). 

USES OF DARI: BURNING RESIDUAL CLAYS 

None- of this type resulting from the alteration of b::t\al t rock is known 1 to,occur in 
Saskatchewan, hut there are however, some bentonites and bentonitic clays whic11 liave been 
transformed from volcanic ash that are in place with the ash. Instances of these are the 
deposits a mile east of St. Victor. in the ash heels on Swift Current Creek near Duncairn, also 
on the NW'. of 11-31-lw3, west of Rockglen, and at other points. Jn each case these clays and 
bentonites have developed dark shades of red when hurned in the range of cone 02 and fuse into 
dark brown to black slags and glasses in the general range of cone 10. It is very doubtful 
if any of these can be used alone for day products on account of their abnormal degrees of 
shrinkage both in drying and burning. They offer some promise as red burning slip clays, but 
the demand for this purpose is for the most part very limited or nil. Their greatest interest is in 
the direction of their use as plasticizers and bonding agents to other less plastic days, or, to 
blend with others where it may be desirable to improve their burned shades of red. 

32 

• 

•• 

• 



• 

• 

• 

Secondary Clays 

SECONDARY KAOLINS 

As to general appearance there is little if any difference between these and the primary 
kaolins. They arc both, for the most part, white or light in shade, and therefore a careful 
examination is usually necessary to classify them. The secondary kaolin which will have been 
washed or transported by water one or more times from its original bed will show certain 
alterations. In most cases the clay mass will appear to be of a fine texture. The quartz and 
mica masses will have been broken down and may occur as individual grains and flecks, and will 
also be more uniformly distributed throughout the mass, and under the microscope, in case the 
di stance of transportation has been great, many of the quartz grains will have become water 
worn and more or less rounded through the forces of abrasion, whereas in a primary kaolin 
they are sharp and angular. 

Moving waters or streams were responsible for the transportation of the secondary 
kaolins and other clays, hence just so long as the current or velocity was sufficient to hold 
the sediments in suspension, they would be carried along until the stream emptied into a bay, 
a lake, or other quiet body of water. The velocity would then be gradually reduced, accompanied 
by a settling out of the larger masses of clay grains, quartz, mica, etc., and lastly far out from 
shore in the more quiet zones the finer sizes would be deposited. There are many evidences 
that nature has never been at rest; that there is an eternal cycle of mountain-building and 
~rosional movement of the material in the earth's cnist, which accounts for the variety of 
stages of metamorphism of once-igneous rock into the types of soil, clay, shale, or sedimentary 
rock which now exist. In ancient geological time the area comprising southern Saskatchewan 
was part of a sea or ocean bottom upon which were depositerl the sands, silts, or clays from 
rivers in the dry-land area of that time. This under-water deposition continued until natural 
movement of the earth's crust raised these deposits above the sea. and they became new land 
areas, subject once more to the erosional forces of wind and rain. In some cases there is 
evidence that nature repeated the changes or conditions not once or twice hut many times, the 
character, purity and type of the clay having been altered with each cycle. In the case of 
material having been moved once or possibly twice there would be high grade kaolins, while in 
other cases the clays would be of the lower grades, the degree varying most likely with the 
number of times they were exposed to contamination during periods of erosion and resedimenta­
tion. Had it not been for this natural lowering of the grade or quality of clays, it woulrl now 
be impossible to have or produce all of the highly essential clay wares of the present time; 
as an example, building bricks are made from clays which are far removed from the kaolins in 
the matter of burning temperature, burned colour, and various other desirable and necessary 
properties. Kaolins are highly refractory and cannot within the limits of any commercially 
economical temperatures be so burned that they could be employed for structural building 
brick The brick clays, on the other h:md, in being moved from place to place gathered up and 
became intermixed with other minerals and detritus such as various forms of iron, silica and 
silicates, basic fluxes. and at times soluble salts, etc., with the result that in most cases they 
need only be burned to low or moderate heats in order to produce hard durable wares of good 
colours, usually red. 

Owing to tlie condition under which the secondary kaolins and clays were depositerl, 
they occur as beds from a few feet up to many feet in thickness, and usually extend over 
very wide areas laterally, miles in many instances, as in the case. of the ~ ' hitemud beds in 
southern Saskatchewan. In further reference to the secondary kaolins, up to the present there 
is only one known deposit in the province. This deposit was discovered by the writer in 1921 on 
the south shore of Pipestone Lake. A long narrow lake skirts the foot of the north slope of 
the Bear Hills and carries the waters eastward from \,Vapawekka Lake. vVhile the kaolin 
deposit was revisited in 1945 for the collection of preliminary samples, the deposit has not been 
prospected as to its area and possibilities. 

These clays must be washed and refined before they can be used either in their raw form 
as fillers for paper, paints, etc., or when burned with other materials for the production of the 
several grades of whiteware. The same would be true in most cases where they may be of 
interest for certain refractories. 

The properties usuatly demanded of a clay by the paper industry is white.ness, the 
absence of grit, the clay to be very fine grained, one that will disintegrate easily in wate.r, slow 
to settle, and one that gives a good retention in the paper. It is general fo r the paper manufac­
turers to make their own tests, but this does not mean that preliminary advance laboratory 
tests should not be made prior to the submitting of samples fo r their observation. 

In those cases where the interest in kaolin concerns its use in the whiteware industries, 
then the unburned and burned properties are both determined, not only those of the kaolin 
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alone but when used as one of the essential ingredients in a standard whiteware body. As the 
general uses of both primary and secondary kaolin are practically the same, then the following 
discussion of their more important physical properties may be considered as applying to both 
types. 

Kaolins are not all alike in many respects; some are non-11lastic, others semi-pla~t i<-, ;md 
a lesser number are plastic. There are some of each group which burn pure white or nea rly so, 
and others which are a little off shade but are useful in certain wares. A. chemical analysis of 
each sample may prove helpful in selecting those which can be expected to bum white, as it 
is usually those with less than one per cent. of iron or titanium which do so. If much in excess 
of that figure, then it is not possible to draw a definite conclusion as to the burned shade 
in that in some cases a sample with twice as much iron present to that of some other sample 

. may_ hurn. to the best white. It would seem that the presence of certain other impurities, 
possibly hme, may have a fading or bleaching effect on the iron, therehy neutralizing its 
colouring effect. An actual burning test is necessary in all cases. 

In addition to the determination of the burned shade or whiteness of kaolins. there are 
other. importa~t proper.ties which must be deter~ine? in an examination and testing of same. 
for instance, 1t 1s. desirable to measure _the gram sizes and to know the percentage oi each 
m !hat those kaohi:is compo~ed of the higher percentages of the finer particles are the more 
d~s1_rable_; small mmute grams react more easily with the other body ingredients during the 
v1tnficahon stages. 

For certain wares and shapes made from bodies containing kaolin it is desirable and 
often necessary to resort to slip casting in place of pressing or jiggering. In surh ca~es it is 
found that in the selection of the basic raw materials for the casting body, certain kaolins may 
prove satisfactory while others may not, the difference being due in a large measure to the. 
pH (the degree of alkalinity or acidity) of each sample. In those cases where a kaolin prons 
unfavourahle it is usual to discard it or to introduce a second or even a third kaolin with. 
different pH values until a proper halance has been reached. It is therefore essent·ial in the 
testing of kaolins to determine and report their pH. 

Other properties measured are the raw and burned strengths, drying and firing shrink­
ages, shrinkage and pore water, absorption and P.C.E. (Pyrometric Cone Equivalem-,;oitening 
point as measured by cones). 

BALL CLAYS 

In general the ball clays are not so pure as the kaolins, and are in most cases of finer 
grain size, more plastic, not quite so refractory, and do not burn to the same degree~ of white­
ness as the better grade kaolins. There are exceptions to this, and especially so in the case of 
certain Saskatchew:m ball clays which in whiteness, when burned, equal that of the very hest 
white burning kaolins. While there are some ball clays which are white in their raw state, the 
greater majority are of tints and shades which range from light cream and pink to purple, 
chocolate and even black, plus others like buff, lead grey, blue, etc. All of tl1e at.ow are 
found in Saskatchewan. Vv'hile ball clays are low in iron content, some of them ,0ntain 
sufficient when oxidized to be noticeable in the raw material, but for the most part the 
shades or colours which prevail are from organic sources, hence a nahiral dark coloured ball 
clay may when burned he of a white or lighter shade than one which occurs as a pink or 
yellowish shade in the deposit, since the organic matter burns out, whereas the iron does not. 

Ball clavs are used in practically all whiteware bodies and tl1erefore must burn white or 
to verv light shades, and they must be free of black or brownish speck-forming minerals. For 
this and other reasons some are now specially prepared for the markets by drying, puh-erizing, 
and air Aoating. Tn other cases washing followed by magnetic separation is employed. whereas 
in the past all ball clays were marketed direct from the pit, except -for a certain amount oi air 
drying to reduce the moisture content. In general this may vary from sixteen per cent. ir, the 
light ball clays to twenty per cent. for the dark ones. , 

The advantages gained through the use of hall clays in the usual bodies are many ; 
in the raw body they are. necessary to the workability of same and to add to the dry strength, 
thereby reducing drying and handling losses prior to the bisque burn. In those cases where 

· casting is employed, especially for sanitary and other large wares, ball clays are very important 
to the properties of the slip. " ' hile electrolytes are widely used in the preparation and rontrol 
of casting slips in which ball clays are used, there are, however, instances where the desired 
properties are produced through a proper selection and combination of the clays such that the 

. rate of casting, the set or drainage, the release, plastic strength and other propertits. :ue all 
satisfactory without the use of electrolytes. . · 

In the burned body, ball clay increases the streng-th and degree of vitrification due very 
largely to the fact that most clays of the hall clay type become dense and hard at temperatures 
far below the kaolins, either primary or secondary, and thus tend to harden the body. There is, 
however a wide difference in ball cla,·s as to their rate and temperature of vitrification. Some, 
including a number of the English clays. vitrify very early and then do not change c,~ overtire 

: uuti) very high temperatures are reached. There. are others which close. up, that is. ,·i1rify very 
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slowly. These remain open and quite porous until fairly high temperatures arc reached. For this 
reason, in many cases, they are not as desirable as the first type. Both kinds, as well as those 
which are intermediate, occur in Saskatchewan. 

The data and information usually required from the testing of a new or unknown sample 
of ball clays are: its rate of slaking, the per cent. of residue caught on screens up to three 
hundred mesh, the grain size, the pH, per cent. of water of plasticity, shrinkage and pore water, 
per cent. drying shrinkage., the transverse strength measured as the modulus of rupture, the 
viscosity of its slip alone and with electrolytes, the rate of settle following blunging, and a 
chemical analysis. 

Th~ burned properties of most intercs~ are: its rate of o~idat_ioi:i, the percentage shrinkage, 
absorption and modulus of rupture at various temperatures, its v1tnfication behaviour (that is 
early or late, fast or slow), its P.C.E. (softening point), its colour and freedom from specks'. 
All tests should be in accordance with the standards of the American Ceramic Society and 
the A.S.T.M. 

FIRECLAYS 

Clays of this ~ype are those which are cap:,ible of withstanding high temperatures, though 
that property alone 1s not a measure of the ultnnate usefulness of any particular fire clay in 
that there are many service conditions where clays of low or moderate softening points 
(P.C.E.) are of more value and importance than those of the highest .P.C.E. values. The chief 
differences in such cases are those of a physical nature rather than that of refractoriness. To 
clarify this point, there are cases where the temperatures which the ware must withstand mav 
not be excessively high, while on the other hand the ware must resist the abrading action of the 
material being treated. For instance, in a cupola type of blast furnace the lump limestone, coke, 
and iron ore fed in at the top cause a severe wearing action on the fire brick lining of the 
furnace until the charge enters the melting zone near the bottom of the furnace; the upper 
portion of the cupola therefore requires a firebrick of considerable mechanical strength while 
in the lower zone a high temperature resistant brick is required. ' 

As shown in tl1e Orton Classification of fire clays, there arc two general types, those 
which are highly refractory and those only moderately refractory. Of the first type, a further 
division is possible, first: the non-plastic flint clays, and secondly: the plastic fire clays. There 
are several grades and kinds of each type; for instance flint clays arc not all of the same degree 
of refractoriness or non-plasticity, while most all of them if finely ground and then tempered 
over a long period of time can be made slightly plastic. There are others, which might well be 
called semi-flint clays, that yield a fair degree of plasticity when treated in the same manner. 

The chief value of flint fire clays in addition to their high degree o( refractoriness is 
that of their non-plastic condition or property, in that they are, as a result, valuable as grog 
in place of burned dobies or other sources of shrinkage-reducing materials. While flint clays 
are and have been widely used in the production of high heat resisting refractories, some of the 
kaolins arc now used for the same class of wares. There are no known occurrences of flint clays 
in Saskatchewan and the same may be said of Canada in so far as strictly high grade flint 
clays are concerned. The discovery of a deposit of same within a reasonable distance of shipping 
facilities would be of major importance. The world's known occurrences of flint clays are 
extremely few in relation to those of the plastic type o.£ which there are more kinds and grades, 
some being highly refractory, others only moderately so, and still others which do not meet 
the requiremmts demanded for the lowest grade refractory. Further, there are fire clays of 
the siliceous type where the silica is greatly in excess of the clay portion; these are commonly 
known as sandy fire clays, and. there are others; hence the term fire clay i!- used in a broader 
sense than to designate mere refractoriness. As an example, there are those clays known as 
plastic fire clays, which are employed for the manufacture of stoneware and sewer-pipe that 
are so low in the scale of refractoriness that they could not be used for that purpose at all, 
but they have some of the general _properties of _true fire clays and in m~ny cases are found 
closely associated with them, especially as to tlmr occurrence and geological age. 

The definition for fire clay proposed by The Committee on Geological Survey of the 
American Ceramic Society ( 1) is as follows : 

"A clay either of sedimen!-3-!Y or residual ch~racter whi~h has a P.,;.E: of not less than 
cone 19. It may vary in its plas~1c1ty or othe~ physical properties; and wh.1le 1t often fires to a 
buff colour it does not necessarily do so. It 1s recommended that clays with a P.C.E. from 19 
to 26 incl~sive be called "low heat-duty 'fire clays" and that fire clays with a P.C.E. of cone 
27 or' higher be' designated as "refractory". 

·The term "Nos. 1, 2, and 3, fire clays" as sometimes used do not always refer to the 
same degree of fusibility. 

\Vhile some fire clays arc found underlying coal beds, many show no association with 
coal; in fact, some clays underlying coal beds do not conform to the description given." 

Of the man}' samples of clay taken from beneath the floor of coal mines in Sask­
atchewan, none by test have ever proven to be fire clay. There are, however, cases of refractory 
ball clays in the province which occur directly beneath thin lignite scams. Jn such cases there is 

36 

• 



• 

.. 

no evidence to support the theory that the lignite or coal was responsible for the purity of the 
clay beneath it. There are, on the other hand, reasons to ;issume that the clay when originally 
deposited was of the same degree of purity as that of the present time. 

Among the more usual types of clays which fall under the common term fire clay are 
those known as bond clays, stoneware clays, sewer pipe clays, pot clays, sagger clays, wad 
clays, sanitary ware clays, terra-cotta clays, and others including pipe .clay (sewer-pipe clay) 
crucible clays, the clays being named from _the wares or purposes for which they are used. 

Furthermore, large quantities of the lower grade plastic fire clays are used in the 
manufacture of face brick, fire proofing, paving brick, face and back-up hollow structural tile, 
glazed fire place tile, enamelled brick, quarry tile and other wares. It is therefore apparent that 
the fire clays from the most highly refractory ones to those of the lower grades are clays of 
very great industrial importance. There are no other types of clay which are or can be used 
for the production of such a wide variety of wares as those now manufactured from the 
various kinds and grades of fire c.lay. In this respect Saskatchewan is in a favourable position 
in that there are known occurrences of practically all kinds of useful fire clays in the province 
except those of the flint and highly aluminous types, the latter being clays where the alumina 
content is in excess of that of kaolinite or of tl1e ratio of A1

2
0
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.2 Si0
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A classification of fire clays which divides them as to their resistance to heat as 
measured by the deformation temperatures of standard pyrometric cones is given below : 

The No. I clays are those which soften and deform at or above cone 31 (1.685°C. or 
3,065°F.), while those which deform at cone 26 (l,600°C. or 2,918°F.) to cone 31 are classed 
as No. 2 clays. The No. 3 clays are those softening below cone 26. Those clays which fall into 
this, the No. 3 class, are the ones of interest for their use in low grade refractories, face brick, 
sewer-pipe, stoneware, terra-cotta and other like wares. In some cases the No. 2 clays are 
blended with lower grade clays and are thus made useful for the same general purposes. Where 
the plastic fire clays are used for the making of fire brick and other refractory shapes, it would 
be quite unusual to find a clay that could be used alone. In most cases it is necessary to 
correct some of its raw and burned properties by the addition of grog, other fire clays, and in 
some cases through the use of refractory materials other than clay. Alterations to the parent 
clay are also made to bring them into the different desired conditions required by the processes 
of manufacture, such as the soft mud, stiff mud, and dry press processes for making brick. 

Fire brick made from fire clays have been classified by the American Socie.ty of Testing 
Materials into five classes: (1) High heat duty clay fire brick, the softening point of which 
shall not be lower than that of standard cone 31. (2) Intermediate heat duty clay fire brick, 
the softening point of which shall not be lower than that of standard cone 28. (3) Moderate 
heat duty clay fire brick, the softening point of which shall not be lower than that of standard 
cone 26. (4) Low heat duty clay fire brick, the softening point of which shall not be lower 
than that of standard cone 19. (5) High heat duty siliceous clay fire brick containing 70% 
or more Si02, the softening point of which shall not be lower than that of cone 28 (about 
1,630°C. or 2,975°F.). 

In addition to obtaining of the P.C.E. values of fire clays and wares made from them, 
there are a large number of other tests which are necessary in most c.,ses. A number of the~e 
tests have been made as standards by the A.S.T.M. Others are in the tentative stage and some 
are in common t1se for the information which they supply. 

The first test or examination of an unknown clay suspected of being a fire clay is the 
determination of its P.C.E. value which places it in a grade as to temperature above which it 
would not be suitable. It does not reveal any of the working properties of the material nor 
its ability to carry a load while under heat in service, its shrinkage or expansion, its density 
or openness when properly burned, as well as many other properties which must be determined, 
depending in each case on the type of refractory which it may be desired to make from it. 

The importance of research in the field of refractories is well recognized. This is 
evidenced by the large sums of money, the talent, and the well equipped laboratories that are 
now being used to improve the quality of the ware wherever possible, and to develop new 
lines and grades of refractories. This is necessary in that higher service temperatures are 
demanded, also better resistance by the refractories to slag action, spalling, load while under 
heat, and so forth, including the need for refractory insulation products. J t is doubtful if there 
is any other branch of ceramics that is making greater strides in advancement than that of the 
refractory industry at the present time. 

The production of refractories in Saskatchewan was started at Claybank in 1911, using 
fire clays which had been discovered in the nearby Dirt Hills. Since that early start the plant 
has developed into the largest clay products plant in the province. The kinds and grades of 
refractories now made are so varied that additional supplies and types of fire clay are brought 
to the plant by trucks from the Blue Hills, thirteen miles to the west, north-west of Claybank. 

There are other clays in the southern part of the prm·ince which meet the requirements 
of fire clays in so far as their P.C.E. tem11eratures are concerned, the ball clays being examples 
of this, though as pointed out before, fusion point alone does not necessarily qualify a clay 
for the production of refractories . 
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Slump blocks of Whitemud clays south of Clayhank. Sask. 

There arc also the kaolini1.ed sandy days of the province which in general qualify as 
refractories by the P.C.E. test, though in nearly every instance they are too low in silica to 
meet the standard requirements of a siliceous fire clay. 

O n the other hand, the percentage of silica present is a diluent of the clay portion and 
thereby, depending on the amount, tends to lower the P .C.E. value of the clay below that which 
il otherwise would be. The clay portion being kaolin will have a high fusion point, though this 
is variable, oi course, with the purity of the sample in each case. It is therefore worthy of note 
that the kaolinized Saskatchewan sandy clays offer important possibilities as a source of 
kaolin for use in the produrtion of kaolin refractories. To make this possible, it will be 
necessary to devise an economical method of separating the silica from the kaolin. The per 
cent. of yield of the latter must be such that its recovery would prove justifiable. In connection 
with the matter as a whole, it should be understood that due to the higher cost and other 
characteristics of kaolin refractories, they are only used for certain special conditions; there­
fore, the market for them is materially restricted in comparison with the regular fire clay 
refractories. 

REFRACTORY BOND CLAYS 
In general these are clays which are highly plastic, have high bonding powers for less 

plastic clays and non-plastics like flint clay, grog, graphite, and other materials. They must be 
refractory and for certain uses must have a long vitrification range before overfiring. Their 
firing- shrinkage should be low. 

Depoait at Twelvem.ile Lake. aouth of Maxtone. 
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Their greatest use is in connection with refractories, particularly those used for glass 
pots and other glass refractory wares, clay crucibles, graphite crucibles, retorts, especially those ' 
for zinc. 

Naturally there is no single bond clay capable of meeting all conditions or proving 
satisfactory in all of the various wares; that is, the service conditions are quite varied and as a 
result it is the usual practice to blend two or more bond clays of opposite types, thus making 
it possible to develop and control mixtures of definite properties for each purpose. 

Prior to the first world war, the most widely used bond clays in the United States were 
imported from Germany. Eventually, as the war continued and further supplies were not 
obtainable, a study was undertaken by the United States Bureau of Standards on a number 

· of clays from various local deposits to learn if among them there were any which could he 
used to replace the imported German clays. The findings definitely proved that such was the 
case. The work was done under the supervision of A. V. Bleininger, Ceramic Chemist of the 
Bureau, and the results were published in 1920 as Technologic Paper No. 144 of the Bureau 
of Standards ( 4). By means of the data obtained, it was possible to present some rules as an 
aid in classification, tentatively at least, of clays of the bond type. The division or classification 
of such clays is base<l on their properties in the raw state an<l their behaviour during burning. 
J n the first case those of a pore to shrinkage water ratio of 1 : 1 an<l which with sand in the 
ratio of 1 : 1 develop a raw mo<lulus of rupture strength of 325 pounds per square inch or 
more, would qualify for Class A, and those with strengths between 225 and 325 pounds would 
t;ike a Class B rating. 

The principal burning data required is the overfiring temperature and the softening point 
of the clay, it being stated that for severe service, the bond clay should not become decidedly 
vesicular at a temperature below 1,425°C. (approximately cone 15+), and should not have 
a P.C.E. lower than cone 31, though for certain plastic clays largely used in the making of 
gr;iphite crucibles, it is mentioned that they should not overfire much below 1,400°C. and 
should have a cone 30 P.C.E. Clays below either of these requirements should not be considered 
as being high-grade bond clays. 

It is specifically stated that more weight should be placed on the overfiring temperature 
than on the softening point. In addition to the ultimate temperature of overfiring, the rate 
at which it occurs, and the amount, are both important. In addition, there are three types or 
classes of clays indicated by the burning temperatures at which they become dense in relation 
to their overfiring temperature. Briefly, they are: first, those clays which become dense quite 
early, about l,150°C. (Cone 3) and show no overfiring at 1,400°C. (Cone 14+) (this type, if 
the other properties are satisfactory, is particularly suitable for graphite crucibles used in 
brass melting); second, those clays becoming dense in the general range of 1,275°C. (Cone 
10 to 11) and not overfiring at 1,400°C. or higher ( clays in this group or class are suitable for 
cmcihles used in steel melting. Those which do not overfire below l,425°C. arc useful for glass 
refractories) ; and third, a class which covers those clays possessed of good strength and which 
rlo not vitrify early, not becoming dense before 1,425°C. or higher (clays in this class which 
overfire at about l,450°C. are particularly use[ul for the glass industry). 'fhe unsuitable clays 
are mentioned as being those which become dense anywhere between 1,1so·c. and 1,300°C. 
(Approximately cone 3 to cone 12) if possessed of a poor range or a very short one before 
overfiring is reached. 

\Vhile no special study has been made of the Saskatchewan refractory clays regarding 
their use as hond clays. from past tests and work on the ball clays of the province, there have 
been a considerahlc number which possess properties proving them to be of interest as bond 
clays. They are further discussed under ball clay. 

SAGGER CLAYS 

There are certain wares like pottery which cannot be open-set in the kilns for burning; 
that is, they should not be subjected to Harne, smoke, or ~Y ash. Further, they are of thin cross 
section and for that reason they would crush or break 1f placed very deeply, one on another. 
It is, therefore, necessary to protect and carry the ware in such a manner that it may be 
burned under the most favourable conditions. In most instances, this is made possible through 
the use of saggers of suitable size and depth for the various pieces of ware. Saggers are open 
top boxes made of fire clay, though at present other materials are now finding a limited use 
for saggers. The saggers are filled with the ware and placed in the kiln one above the other 
in stacks or "bungs" as they are called by the potter. The lowest sagger, that is, the one on 
the floor, has to ~rry the weight of all the saggers above it and their load of ware. Each 
sagger in ascending order has a little less load to carry until the top one is reached. It then 
has only the ware in it and a covering tile or empty sagger to support. 

In acJdition to the load which saggcrs have to stand up under during the burns, they are 
subject to breakage while being filled with the ware, while being transported into and out of the 
kiln each burn, as well as strains which arise from too rapid heating or cooling which may 
cause cracks or even spalling. Jt is therefore apparent that the choice of clays for saggers is 
one which requires c.areful attention. Tn general, sagger clays are not unlike bond clays and are 
either a gr;i.de of ball clay or plastic fire clay. \Vhile it is desired to have a clay which is free 
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of iron and other impurities, these are at times higher than in the case of clays used for white-­
wares. A clay or mixture of clays to be suitable for saggers should be of good plasticity, fairly 
high in bonding power, of low and stable burning shrinkage, and should have little or no 
deformation while under load and temperature. Its co-efficient of expansion and contraction 
should be low. 

\Vith the ever-increasing use of car tunnel kilns where open setting is common, saggers 
are gradually being replaced by special shaped refractory supports and tile. This, howeYer, may 
not greatly reduce the use of sagger clays in that where the supports and tile are made of .fire 
clay they must have the same general properties as those required of saggers. Therefore, the 
same clays may be used. 

Among the Saskatchewan ball aml allied clays there are those which are distinctly of 
the sagger type, as will be shown in Chapter 4 where the various types of the Saskatchewan 
clays are discussed in detail. 

STONEWARE CLAYS 

Clays of this type arc sedimentary as to origin, and for the most part are those clay~ 
known as the low grade plastic .fire clays. They should have good plasticity and strength and 
when burned should become well vitri.fied, in some cases to very low degrees of porosity. 
The usual desired burning range for these days is from temperatures corresponding to cone~ 
4 to 7 or 8, so that slip clays and unfritted leadless glazes may be •1sed single fire. A total 
shrinkage of 12 per cent. is a fair average, though it is more important that there be a freedom 
from warpage or twisting while under .fire. The burned colour may be light yellow to buff 
when soft burned and stoneware grey when well vitrified. The same clays are used fnr 
the production of yellow ware, the cl1ief difference being that they are then fired at lower 
temperatures, and the ware is usually bisque burned before glazing; in other wore.ls, two firings 
are made. 

Saskatchewan stoneware clays have beei1 used industrially for many years, the supply 
coming from the \Vhitemud beds in the general vicinity of Eastend. Further east in the pro,;nce, 
there are other deposits of stoneware clays which occur in the ,vmowbunch beds, of later 
geological age than the true Whitemuds. In both cases the clays tend to mature and bluestone 
at lower temperatures than are common to the same types of clay in the United States, where 
slip, raw leadless. and salt glazes are commonly used for economical reasons. The local eta>•. 
when so desired, have their working and burning properties adjusted by the addition of a more 
refractory and sandy clay which occurs in the same deposits, usually right below the stone­
ware clay. 

SEWEB-PIPE CLAY 

The American Cermnic Society committee on geological survey (1) in their recommemkd 
rle.finitions for clays make the following comment regarding the use of the name, Sewer Pirc 
Clay : "This term, which is practically obsolete, is sometimes applied to a clay used for th<' 
manufacture of sewer pipe. I t is as indefinite as terra-cotta clay." In this connection, it may be 
said that while there is no single clay used for the purpose, those that are employed m11<1 
possess certain fairly definite properties. It is therefore generally necessary to blend two or 
more clays in order to develop a body having the desired properties, and in such cases it would 
be quite natural to speak of same as a sewer pipe clay and less often would it be termed a 
sewer pipe body or mix. It is quite true that there are pipe made from a single clay, and, in 
some cases from a refractory shale. Even in these instances, it is most likely, if the deposits 
were carefully examined, there would be found different layers or beds of clay, some portions 
being more plastic or sandy than others, and all being loaded out together as a common mixture 
and referred to as sewer pipe clay. 

The clays most widely used for the manufacture of sewer pipe and their kindred wares 
are the lower grade plastic refractory clays; in many cases those known as stoneware clays. As 
stated before, some shales are used, and in the case of Saskatchewan, not only the stoneware 
clays are drawn upon but the highly plastic ball clays :is well, plus some of the sandy clan 
which fortunately occur closely associated with the stoneware and ball clays. · 

The main raw and burned properties which a clay or blend of clays should have for the 
manufacture of sewer pipe are : a fair degree of plasticity, tough but not sticky while in the 
plastic condition, low dr)•ing shrinkage (this is often controlled through the use of grog or 
siliceous clays), a composition and temperature of burning such that the pipe may take a 
proper salt-glaze. Iron in the clay, if not in granular form, is desirable in that it is necessarv 
to produce the desired dark brown colour of the glaze. Soluble sails which produce dryer scuri'1 
on the ware should not be present, though small amounts may be counteracted through the use 
of barium carbonate. The scum when present on the surface of the ware tends to prevent the 
salt fumes from coming in contact with the silica and alumina in the pipe and thereby prevents 
the formation of the glaze. It goes without saying that the clay or mixture of them should 
contain sufficient fluxing impurities to produce a dense body of low absorption and of a high 
burned strength. While some sewer pipe are fired as low as cone 2, in the majority of ca~rs 
the more desirable clays are those which require somewhat higher temperatures, preferably 
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cone 4 to cone 8, where the decomposition of the salt and the reaction of the released sodium 
fumes in forming the glazes are better. Temperature alone will not suffice; the composition of 
the body is very important, as proven by Barringer (2) who conducted an extended investiga­
tion by means o.f chemical analysis, of a high grade sewer pipe clay then in use, and that of the 
salt-glaze formed on the ware. He prepared a wide range of bodies from low to very high 
silica content. The trials of same were burned in a kiln of sewer pipe and thus received the 
same glaze treatment as the pipe. Briefly his findings were: 1st: That a clay may be either too 
aluminous or too siliceous to be successfully salt glazed. 2nd : Clays containing alumina and 
silica between the molecular ratios of 

1.0 alumina to 4.6 of silica 
1.0 alumina to 12.S of silica 

are capable of receiving a salt glaze under proper conditions. Ratios above or below the above 
were unsuitable. 3rd : While the above set the limits, for practical reasons in forming the ware 
the higher ratios of even I to 9, or 1 to 10, could not be used. 4th: The grain sizes of the free 
silica added made little difference in the brightness, smoothness, and finish of the glaze. Sth: As 
regards colour, the finer sizes of the sand produced the lighter colour. This had also been 
found to be true in plant practice where the trials were burned. 

That there are suitable clays in the province for the manufacture of sewer pipe and 
kindred wares need not be questioned in that they have been successfully and continuously 
used for their production at Medicine Hat, Alberta, during the past thirty-five years. 

SHALES 

Shales at one period of their formation were in the form of clay sediments deposited on 
the floor of past oceans, lakes and bays, and in many cases they were later covered to great 
depths by other materials like silts, sands and in many cases more clay, until hundreds, eYen 
thousands of feet were built up; the weight thus imposed on the clay sediments first deposited 
was sufficient to cause a consolidation or hardening of them until they took on the general 
properties of stone, and thus, while of the same composition, were no longer soft plastic clays. 
In other cases, even though the load or weight was not excessive, the hardening resulted from 
the presence of certain forms of cementing materials deposited with the clay as impurities, such 
as certain forms of iron, calcareous materials, silica gel, colloidal matter ana even organic 
substances. There are wide extremes of hardness in shales; some are quite soft, not unlike 
dry clays, while others are very hard and difficult to break down and may be thought of as 
fossilized clays. None of them, other than slate, are wholly lacking in plasticity if finely ground 
and well tempered with water. The softer, or in some cases the geologically younger shales 
regain their plasticity quite easily and are as workable as the more recent plastic clays. 

Most shale beds or deposits have marked evidence of stratification, though in some this 
may not be easily recognizable except by an examination of the deposit as a whole. Some of 
the individual beds of same may be nodular. others massive. and some of a blocky strucmre. In 
addition to the hardness of shales and their type of bedding, there are wide variations as to 
composition; some are sanely, some silty, others in clay substance. some are ferru~inous 
or calcareous, and as well there are those containing large or small amounts of organic matter 
in one form or another. Among the more common impurities are iron, in various form~. and 
calcium, often as the sulphate or carbonate. There is also a wide variation of colour or shades 
of shales, including yellows, reds, blue, grey, black, green and others. In some cases the colour 
results from the presence of an impurity; for instance, carbon may produce ~hades of purple, 
brown, chocolate and even black, depending on the type and amount of carbon present. Iron is 
a common source of pink, yellow, rusty, red, chocolate, etc., colours, the shade imparted to the 
shale or clay being more from the degree of the oxidation of the iron than from the amount 
of it present. When iron is in its reduced form as ferrous iron, the shale will be blue, grey or 
greenish. It is not uncommon to find the exposed shale at an outcrop to be yellow or light in 
shade, then in the event the deposit is worked, at greater depth or distances back from the 
face, to find the colour changed to lead grey, blue, or green, which indicates that the iron was 
well oxidized at the surface, followed by little or no oxidation deeper under cover. 

Shales usually extend over large areas, many miles in some cases. In this respect they 
differ from the recent clay deposits which usually occur over more limited areas and are not 
regional. Some shale deposits contain intrusive bands or strata of sandstone, calcareous silt­
stone, concretions of clay-ironstone, coal, lignite and other materials. Deposits containing any 
of them in excess are avoided by the ceramist. 

Shales are widely used for the manufacture of common and face brick, structural tile, 
quarry and roofing tile, paving brick, in some cases for sewer pipe, conduits and other wares 
of like nature. Manufacture is usually by the stiff mud process, though many bricks are made 
from shale by the dry press process. 

Shales are common to many of the geological formations of the various periods from 
quite early time. Those shales which are found at or near the surface in Saskatchewan are in 
the Cretaceous and Tertiary, though shales have been encountered much lower down in some of 
the deep bore holes whkh have been drilled during the past. 

The following, Table IV, revised from G.S.C. Memoir 176, p. 9 (7) indicates those 
fo rmations in which shales occur in southern Saskatchewan. 
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Era 

0 

2 
0 z 
'4l 
0 

Period Epoch 

Pleistocene 

l\Iiocene 

Oligocene 

Eocene 

Paleocene 

TABLE OF FORMATION 

Formation 
Thickness 

in feet 
(approx) 

0-400 

Kinds of material, possible 
uses for same. Comments. 

Boulder clay-lake clay, etc. 
Boulder and other glacial clays 
of the Province are of little 
interest for Ceramic uses, they 
carry detrimental lime pebbles. 
Lake clays in some cases are 
suitable for common brick and 
tile, drain tile, flower pots, etc. 

Erosional unconformity 

Wood 
Mountain 

Cypress Hills 

Swift Current 

50 

125 

50 

Gravels, some sand, quartzite 
pebbles unconsolidated and 
some cemented with calcium 
carbonate. Usual uses for 
sands and gravel. Pebbles by 
selection are of interest as ball 
mill pebbles. 

Gravels, sands, quartzite peb­
bles, volcanic ash. Pebbles are 
both unconsolidated and ce­
mented, 1 to 6 inches in dia· 
meter. or interest for use in 
ball mills. Volcanic ash has 
several uses. 

Gravels, sands, conglomerates, 
etc. General interest same as 
for Wood Mountain and Cy· 
press Hills formations. 

Erosional unconformity 

100-350 Sands, young shales, silty and 
sandy clays, clay ironstone 
bands, coal, volcanic ash, ben· 
tonitic clays, etc. The shade 
is buff to light grey. Some of 
the shales and clays offer in­
terest for common brick and 
like wares; they will be buff in 

t:.<: shade due to calcium carbonate 
~ in the raw material. The 
~ volcanic ash and bentonitic 
:ii clay have industrial uses. 
> 1-~~~- -~~~~~-!-~~~~~~~~~~~~-
~ Willow· 10-30 Highly plastic and sandy clays, 
.. bunch semi-refractory. Nearly white, 
15.. grey, dark brown etc. re 
o. colour. They are of interest 

::::> for structural wares, yellow· 
ware, stoneware and certain 
low grade refractories. (There 
are two beds in some instances.) 
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420 Sands, young shales, silty and 
sandy clays, coal, bentonite, 
etc. or the same general 
shade as those above the 
Willowbunch. General uses for 
the clays and shale~ same as 
the same beds above the 
Willow hunch. 



TABLE OF FORMATION-Continued 

Period Epoch Formation in feet uses for same. Comments. 
~ra 

1-
-----i------l~-----~i-1-'h_i_c_k_n_e_s_s_, ___ K_i_n_d_s_o_f_n_t_a_t_e_ri_a_l._po_ss_i_b_le~ (approx.) 

u 
0 
N 
0 
rl) 
w 
:E 

UJ 
:::, 
0 
w 
C) 
< e­
w 
0:: 
C) 

Upper 

Cretaceous 

*Frenchman 

tBattlc 

Whitemuds 

Eastend 

Bearpaw 

•-Formerly Lower Ravenscrag. 
t-Formerly Zone 4 of the Whitemud. 
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20-190 Sands, young shales, silty and 
sandy clays, bentonitic clays, 
cross-bedded sand beds, large 
log-like sandstone concretions, 
ironstone concretions, etc. The 
general shade is grey. Possible 
uses of clays and shales, same 
as for Upper Ravenscrag. 

Erosional unconformity 

20-30 

12-75 

20-100 

700 

Non-refractory, greenish-grey, 
chocolate brown to nearly 
black, bentonitic clay, silts, 
shale and olive-green ben­
tonite. The latter is of econo­
mic interest as are some of 
dark shales and clays men­
tioned elsewhere in the report. 

Refractory and semi-refractory 
plastic and kaolinized sandy 
clays, white, purple, chocolate, 
black, light and dark grey. 
These are the highest grade 
clays in the province, buff, 
yellow, light and white burn­
ing. Useful for yellow-wares, 
stoneware, whitewares, sani­
tary ware, various grades of 
refractories, sewer pipe, fire 
proofing, etc. 

Fine sands, coarse silts, fine 
sandstone, bentonitic shales, 
arenaceous shales. General 
shades are yellowish-green, lead 
grey and yellowish. Ironstone 
bands and sandstone concre­
tions are fairly common. The 
shales are of doubtful value 
for ceramic use. 

Bentonitic shales, some zones 
of fine sands, coarse silts, ben­
tonite, concretions of iron are 
common. Selenite and barite 
crystals, etc. scum-forming 
salts are in excess amounts. 
The shales are dark in shade, 
brownish and dark grey. They 
weather easily to a sticky clay. 
Due to their abnormal drying 
shrinkage and scum-forming 
salts they should be avoided 
for use in ceramics. Volcanic 
ash occurs in the Bearpaw 
beds near Waldeck; was used as 
a cleanser base for several 
years. 



· Era Period I 

Jurassic 

TABLE OF FORMATION-Continued 

Epoch Formation 

Belly River 

Lea Park 

Lower Cre- Alberta 
1aceous 

Thickness 
in feet 

(approx.) 

0-890 

810-1,140 

[n Sask, 
580- ? 

Kinds of material, possible 
uses for same. Comments. 

Fine grained sandstone, sandy 
shales, colloidal clays and 
shales, coal, bentonite, selenite 
crystals, ironstone and sandy 
concretions. The general shade 
is light, grey, yellowish, green­
ish etc. The chief uses of in­
terest for the clays and shales 
are for structural wares, parti­
cularly by the dry press 
method. Drying shrinkage is 
high when used plastic. Cer­
tain beds of the Belly River 
have been worked for many 
years in .'\lberta for face and 
common brick. Mostly dry 
press. No use of them has 
been made in Saskatchewan. 

Shales, sandy shales, fine 
grained sand near the top. 
Irregular ironstone nodules. 
Only exposed on Battle and 
North Sask. rivers. The beds 
have not been exploited. Likely 
uses, building brick and other 
structural wares. 

Dark grey and black carbon­
aceous shales, iron bands and 
nuggets, bentonite sands. (The 
above is the upper part of the 
Ashville formation along the 
Etomami and Red Deer rivers, 
Bertwell to Erwood). 

Grey ~ands, shale, coal. 

some limestone. I 
o-440 Grey and variegated shales, 

---11-~~~-1~~~-~!-~~~--:,·-------1-------------~ 
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3. The Clay Working Industry of Saskatchewan 

GENERAL' COMMENT 

It was in the early <lays of the North '\,Vest Territories, long before Saskatchewan had 
been made a province, that the local clays were first used for the making of bricks, though ages 
!,~.fore that period the Indians of the plains made wide use of those same clays, using some of 
tT1e highly coloured ones as war paints when the occasions arose, and for facial decorations 
during more peaceful times. In addition to thos~ uses, other clays were made into many useful 
wares like food bowls, cooking pots and other shapes for carrying water, all of which were 
burned. as has been proven many times through the finding of, for the most part, broken shards 
of their articles. They have been found widely scattered from the far south to the woods areas 
in the north. There is no evidence to indicate that there was any particular clay or locality 
which the Indians used or preferred such that there might have been developed an industrial 
centre, to use a term of the present day. Indications are that when articles were needed, most 
any surface plastic clay was taken; it in turn was mixed with a liberal amount of sand to 
prevent the newly made ware from cracking during the drying stages. It would seem that 
little care or attention was given to burning the ware hard, and, in consequence it was soft and 
easily broken, hence the rarity of finding anything but shards. 

The early whites did not concern themselves with the making of pottery; they needed 
buildings, and having come from countries where stone and burned clay bricks were common 
building materials, it was only natural that thought would be given to the use of clay which 
was far more common in many parts of the plains than was stone. It is not likely that there 
is any record of where the first bricks were made in what is now Saskatchewan. The early brick 
was no doubt made from surface clays, and, in the absence of machinery would have been hand 
molrled in wooden fon11s. However, to come to more recent times, an attempt has been 
made to list all past and present places in the province where brick or other clay products have 
been made. It is quite possible some of the very small and earlier operations have been over­
looked. The list, however, is fairly large and shows that no small amount of interest has been 
taken in the production of clay products in the province. No attempt has been made to single 
out the places as to their respective order of when they became active. 

Arcola Indian Head Prince Albert 
N. Battleford Ile a la Crosse Rosthem 
Balcarres Kam sack Saskatoon 
Broadview Lloydminster Shand 
Bruno Lumsden St. Walburg 
Carlyle Meo ta \l\feybum 
Claybank Moose Jaw Wolseley 
Estevan Pinto Yorkton 
Floral Pilot Butte 

Some of the above undertakings were of very short rluration, others lasted for a few 
years; at the present time there are only three active plants in the province, those at Bruno, 
Claybank and Estevan, plus the odd small summer brick yard like that at Yorkton. The que.stion 
may be raised as to why the high percentage of fatalities; in answer there were several con­
tributing factors or reasons. Among them there may be mentioned the following: in some cases 
the clay was not suitable, in others there was too much variation in the quality or quantity 
of raw materials, often too little capital or experience was available, production costs were too 
high to meet prevailing competition, outputs were too small to permit taking of large orders 
or to reduce manufacturing costs in line with the larger plants. Strong competition from both 
in am! outside of the province, heavy slumps in demand during depression years such that those 
with limited capital c.ould not carry over also contributed. To sum it up it is safe to say that 
in the majority of the cases the clays were not at fault; there were too many small plants with 
limited local markets, too little working capital and in some cases a lack of appreciation of the 
technical and business knowledge required to operate a brick plant successfully. Though the 
numher of plants have been reduced, the capacity and output of the present large plants is 
equal to or greater than that of all of the earlier plants combined. 

* STATISTICAL SUMMARY 
The accompanying graph (Fig. 1) illustrates clearly the dC'pendence of the production 

value of Saskatchewan clay upon the demand for building materials. The four peaks record 
respectively: the early days of western expansion, from 1908-1912; the post-war period, from 
1918-1921; the constmction boom of the 20's ; and the present post-war expansion. The three 
recessive periods recorded are: the period of the first world war; the business recession of 
1922 to 1925, and the depression of the thirties. 

• Prep3red br The Department :,f Natur31 Resources. 
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\Vhile recorded production of common building brick and other clay products goes back 
to 1886, the production to 1920 was from numerous small plants producing mostly common 
brick, and a chronological history of their rise and fall is difficult to obtain from the rrcords 
of those days. Some of the developments since 1920 may be outlined as follows: 

1921-Facc brick were being made at Estevan and Claybank while plants for the 
manufacture of common brick were located at Arcola, Bruno, Broadview, Prince Albert, 
Saskatoon, and Shand. 

1922-The plant at Bruno in addition to common brick produced a line of structural 
building tile and some drain tile. The demand for all lines of clay products during the year was 
fairly good. 

1923--Due to the depression there were only four plants active during the year, those 
at Estevan, Bnmo, Claybank, and Prince Albert; the smaller plants remained closed. 

1924-While fire brick and other refractories had been manufactured since 1912 at 
Claybank they were not so itemized from other clay products until the present year. The de­
pression materially reduced all clay product production in the west. 

1925-The International Clay Products Ltd., took over the dry press and stiff mud brick 
plants of the Estevan Brick and Coal Co. Ltrl. and started on the production of stiff mud rouJ1:h 
textured face brick. ~ 

1926-1929-There was a general increase in demand for clay products during these years 
so that all of the larger and some of the smaller common brick plants were in operation. 

1933--During the year, the following plants were in operation- The Bruno Clay Works 
Ltd., The Dominion Fire Brick and Clay Products Ltd., The International Clay Products Ltd., 
The Shand Brick and Coal Ltd., and the brick plant at Prince Albert, owner! by The Inter­
national Clay Products Ltd. 

1934-0utputs during the year were below normal due to the limited demanrl for 
structural wares. The Bruno plant remained closed. 

1935-The demand was still weak; hence production was for a part of the year only. 
This year the Shand plant did not produce at all, though a small output of common brick was 
made by Malloff and Son at Yorkton. 

1936--Production was a little below that of 1935 with the same firms ope.rating part 
time only. A new firm, Western Paint and Tile Co. Ltd., was launched at Regina. The Canadian 
Clay Craft, a small art pottery was started at Saskatoon. 

1937-The three large plants, The Bnmo Clay \\forks Ltd., The Dominion Fire Brick 
and Clay Products Ltd., and The International Clay Products Ltd. were all producing during 
the year. Shipments of ball and stoneware clays reported though 'both had been mined and 
exported previously for a number of years, the ball clays to the United States and Medicine 
l-_Iat, the stoneware clays to the latter point only. • 
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YEAR 
No. oJ Active Firm~ 

Brick . .............. .. ... ..... .. ....... 
Total.. ..... ....... .. ... .... ..... .. 

Fire Brick. .. ................. ...... 
Fireclay .......... .. .... ............. 
Blocks and Shapes .. ....... 

1 Total ............ ...... .... ..... . 
Hollow Blocks ... ......... .... .. 
Drain Tile .......................... 
Floor Tile .. .................... ... 

1 Otb-er Clay ... . ,, ...... .. ..... .... .. 
Other Products ...... . .. .... .. ! 

Total ............ .. .............. • 00 

YEI\R I No. of l:\ctive F·irm:s 

Brick ..... ... .. ,. ... ....... .... ........ 
Total ....... ,. ....... ............ 

Fire Brick .. ... ...... .. .............. . 
Fireclay ....... ................. .... . 1 
Blocks and Shapes ......... . 

Total ............... .. .. .. ...... , 
Hollow Blocks . ..... ........... J 
Drain Tile ...... .. ........ ........ .. 
Floor Tile .... ...................... . 
Other Glay .. .... ...... ... .. .. ..... 
Other Prod.uctli ... «·., ....... . . ! 

1'otal ......... ..... .... ...... "' ... 

1911 
JJ 

rTABl. E V 

SASKATCHEWAN CLAY PBODUCTION 
~~~~~~~~~~~~~~~~ 

1912 
N 

1913 
14 

1.914 
14 

1915 
13 

1916 
11 

Quant. l Value Quant. $ 'f alue Quant. I Value Quant. S Value Qua nt. :s Value Quant. i Value 

22,551M 22-1, 7 58 30,554M 332,943 25,9 19M 189,820 13,720M 93,699 I,300M 36,482 5,331M 91,'l64-
2 '2'4,75"8 332,943 189,820 93,699 36,482 ,01 /16'1 

.. .... ..... .. 1 "" ' i 

.. ...... ····: 
2,200 4,oSO - 805 7,oon . .. ........ . 
2,200 4,6-50 805 7,00{) 

.... ._ ..... : . ~· .. . . l 

. ........ .. , 
""""""1 

. .-....... ' ....... .... ; 
:::::::1 23,069 ..... .. .... . 

:::::::1 ··· · · ·· 1 . ............ . , 
.. . ...... . .. 1 

.......... :: •...• . ~i 23,06!) 

1917 1918 1919 1920 I 1921 1922 
9 9 7 8 

I 
7 8 

~uant. } \'alue I Quant. ,$ Value Quant. ~ Value Quant. l Value Quant. '$ Value Quant. } Vab1e 

I 
4 ,5'31M 5.9,018 6,979M '89,'128 8,NONII 11'-t,599 11-1,1111.Xl 2-10,676 ·I 107,3'46 70, 1:B 

5.(),018 89,428 11'4,Sfl9 ZW,676 107,3./6 70,133 " """ '"! : .... J .. ..... ... 1 . . . . . . . l 17,010 

19))07 
. .,.., ... ,.~·· ... .... , . ......... 1 1,532 3,81 I 

19,lH .... ...... y , . 11 1,086 3J,058 . .......... i 1'2,469 
IY,NJ 19,007 q J,08() 33,058 ······ l 14,00~ 20,821 

... ... . ,: ' 11,897 •• ~-··" ~·. ! 

90 275M 2fsoo 385M 38,500 o50KI; 68,500 
....... .... : 

.H,000 
" " "'"" ' ! 

,- , ,o._,,. ,..,c._ ... •'"''" i 
44,417 '3,617t 76,804 4,868t 12.9,2N .. .. j 

""''°" " " '' ) ........ ... ! 

4 4,5.07 27~'500 115,30.J. J97,714 4'4,897 

... , . • 



'D\BlJE V 

~K~'ifltll!IE\.W!A'IN 'CL;A)Y P,ROJDUCillQ~'Conf~n1:J.etl 

YEAR 
Ko. of .-\ctivc Finns 

1923 1n-1 19',.! 5 1926 ,1927 JCJ,28 
8 

Quant. :$ \'alue Quant. S \'alue Quant. i Value Quant. 'S \"alue Quant. 'S Yalue Quant . s \"al ue 

.... 1 ·· :::::::: ::::::.::.:1 ·· ··· · ··,( 5,-197.M 101,293 8,358M 136,838 11,8871\I IJ.:!,140 
.. ... . I 101,293 136,858 1:32,-1-10 

I .. . .... : 737.M 39,456 693M 37,085 713M 40,582 ::::::1 I 808t 5,103 I ,008t 7,531 1,327l 9,183 ........... i 
23,361 61,634 7J,301 :::! 67,920 106,250 Ii! J ,O.{Jf, 

4,--lOOM '44,000 6,5001\1 65,000 10,120M 81.202 
20.M 600 '2 5M 800 15M 600 

. ..... ; 

Brick ...... . ........... ... ... . 
Total ....... ........ .. .. .... . . 

Fire Brick . ....................... . 
Fireclay ................ . 
Blocks and Shapes .. ... . ... , 

Total. ... ................. . 
Hollow Blocks . .......... . 
Drain Tile ............. ......... .. . 
Floor Tile ......... •....... 

··--··· ; 

····· 

Olher Clay ...... ... .. . 
Other Products .. . .. .... . 

'./-./,600 65,800 81,802 
i . 

, ,1.,, Total .......... ........ . 
'° 

1929 19.lO I 1.9:ll 1.9]2 1933 1934 
,J- 4' 3 

,._.·~ '-------
Y&.\R 

Nu. of Active Firms 

Quant. S \'alu Quant. S \",1]ue Quant. S '{alue Quant. $ Y-alue Quant. S \'alue Quant. $ '\!'alut 

.1 

I 

14,301 [\J 2.3.0,3.[)6 7,98:il\t US,926 -14,-199 1,00IM 12/450 1211\1 '2,152 265.Nl '4,176 
ZJ0,306 135,926 4-./,'4<JI) 12,450 2,152 

sssir 
4..176 

S!Nl\1 43,384 504(\l 28,001 415"M 2-1,568 J09M 15,200 391.N·I 19, 705 ,28,537 
75-h -1.96:i 50-H 3,920 1484.t 3,915 

. . :~~~--' J,111 37lt 2.902 14!1 t 3,322 
106,6-U .... ·· 1 118,122 63,603 66,688 6'-1 ,381 52,276 
155,t)fJZ 12./,8./-3 ()2,0~() 84/J.()(,) 8fi ,Q8~' .N,135 

13,2".'iit I IJ,072 7,Sl'ilit bfl ;21~ .l,l 77t '28,299 1,.122t 11, 781 2 lOt 2,2Hl '·!1 45 
'tSl\l l ,Hfl.O ',251\I J,HOO 

I 
7.l'>l 17!, 811 ,20 .. .... 

.. . . .. . · ·· · 1 ~. 151 • 4 ••·· - · - 1,924 
·· ··· ·· I I16,Z24 ()J,314 .. ....... ~ U,319 11,781 2,210 

. .. I 45 

Brick ... .. .... ., . ..... .. 
Total ........ ..... .. . 

~l~!ct-~~ :::::::::::::::: :::::' 
Blocl-s.and Sb;ipc,; .. ..... . 

TataL .. " .......... .. .. .... . . 
.Hollow R!J)Uks ..... . ... ... .. .. 
[>rain Tile,, ... . . .. ..... .. ... 1 1-lor,r Tile~ ... .. . ..... . ..... .. , 
Other ClaY .. .. . ... . .... .. . . . 
Other Pn;ducts. 

Total ........... .. ....... .. .. . .. 



~ABLE V 

&l(SK:IJ.'TICME\Wln..'N ~l.!!i'Y lRRO>DVCiTJO.N--D--omflnm~d 

YEAR 1935 1936 l9,17 t l9.18 1939 19-lO 
N-o. uf Active FiPms 4 3 4 4 5 4 

-------- ----- -------~ 
Quant. $ Value Quant. S '{{llt1e Quant. S Value Quant. $ Value Quant. l Value Quant. i Value 

Brick__ _________ .... .......... ----- 14771\1 7 ,.'',29 777M 19,175 3751\1 J0;45-ll 50.J-i\1 &.700 9821\1 16,633 1,2301\1 16,632 
Total. ........... ........... .. .. 7,52.9 19,175 10,'15-1 'S 70q 16,633 10,632 

Fire Brick .. . ··- .. ... _____ ______ '272I\l 18,IU 3951\1.1 1.<J,67b 5l-2NI '27 ,OJC\ .,M l\l J 6: 765 H-lM 26,3DD MO_NJ 3 -l, 7 Hl 
Fireclay .. ..... ________ , ____ .. __ .. __ 670t -l,fi83 611t 4,665 iiLt 6,881 SJOt 5. !'20 671t 6,700 l,OS:!t 10,352 
f3locks and Shape·s .. . .. .'i7,05~ ;;,,\ -16,%8 63,1U6 (i2,£95 73,990 64,518 

Total. ....... ... ... ............. n1,s5~ 71,30!) Yfi,IJJi7 8-1;:--l'l!V 106,990 101J,580 
Hollow Blocks .. ____ __ ------- - l,098t 9,JO j 5,100 700t 7,00.0 JJ95t 8, 119 790t 7,835 l,410l 12,698 
Drain Tiles ...... .................. 

:::::: JI 
51\1 200 

Floor Tile .. _._ .. ___ .. __ .. ,, ........ 
-- -- --- --- i Other Clay ________ -···--------- - ........ .. .......... 3,9-!2t 4,986 l.l,S85t 17,lcl-l- 9, 153t 17,116 16,0791 25,918 

Other Products ........ .... ,. .. 
9)091 . ... :::::::_[ J,01:2 ___ _ j 1,9.H 3,211 5,54-6 

Total... ................ -- ------ 5,100 1-J ,P!JS Z7,--17!7 Z'X,365 "t~,J'M! 
'J • (:::, I 

YEAR 1941 1942 1943 If~ ,.,, 1945 19-l6 
No. of Active Firms 3 3 3 3 4 4 

Quant. $ Value ! Quant. S Value Quant. S Value Quant. , $ Val_ue Quant . S Value Quant. '$ Value 

Brick. ______ ___ , __ .................... 1 921)'1;1 10,86~ 4 9-H.I _6/494 ,361\1 5,'3511 .. 5.:'~~-11 9;130 753I\I 15,8UJ A-,UBJ\1 'F2 , 185 
Iotal.. ....... -------·- ----·----· 10,86' 6,/49-1 5,537 Y,ZJV 15,81'9 92,185 

Fire Brick ............. .. .. ........ .... -. .. 1 ------ ·I ------- - 1 ·--·-- ·! 
Fireday ...... ............... .. --... -- l,JlOt 13,5n 1,:.mst 1:),JU9 I :,J:97t lS,172 9-l'Bt 9,B.l !., 170t 11,68"9 1,066t 8,lJJl6 
Blocks and Shapes ........ . , 153,890 178,129 218,'151 194,'81-l 175,018 180,697 

n,taL ............. ..... ... .. .. ·---------- 1 1'67(482 Jl)J,ZJN Z2'J,323 . ----------I ,2{)J,li57 186,707 181J,6V3 
Hollow .Blocks .................. 1,625t 1"3,700 _6'3.5t 5,300 725t 6,055 ,2,1!2\lt '13,503 '3,3'35t SS,800 6,oJSt 8.5,04'3 
Drain Tiles ............... .... ... .. 50t 400 r2s l\1 .'i,625 85Nl 'J,400 90)'.\J 14,050 1501\1 7,,5@ 
Floor Tile ................. ..... .... --------- ---1 
0Jber Clay .......... ............. 20,'83'3t 32,451 20;D97t 68,293 L9,8T5t 98,363 J.8,'J I St 90,817 '17 ,543 28,911 29,64-2t 37,112 
Other Pmducts ........... ~ ... 

TJJlal ............. .. ............. '46,551 73,593 110,043 97,720 ......... --~1 68,76~ 129,055 

t 
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l9J8-0utputs were ~Y the same firnrs .as dur_ing 19J7 and with 'Jiltle change in volume. 
1939-A small increase of output over that of the previous year, There was a l ower 

demand for ra)v clays. The Canadian Claycraft j;Josed for 1he ouratian ,of the war. 
1940-There was ,a considerable iu>swjng in the value nf outputs for tire year plus ·an 

increase of ahout 5,000 tons of raw clays lor the year. 
1941-With no increase in the number of producing clay product plants there was a 

g-0.in of approximately 32 per cent. in outpu1 value for the year over that of 1940. The Miil.lauU 
Clay Co., miners of ball clay, ceased operations. 

1l!lJ'3--'.4~-IT'her.e was '.a matei1al 1nor.ea--5c in .production and value during each of these 
year·s, •kng cJy through the Uar-ger Bemauil 1for rekaclo.ries created by war requirements. '.f_h-e 
export 11t day s to ,Alb_e_rta was also 11t a ilijgh. 

L9'.!4--'.J ;he !Plant of l:he :Intcruntiumil Clay Products Co., Ltd., was purchased by fhe 
Crown J·utd ·b:rc;ame '£~,:skatcbewan Clay P!l(odu:ors ·an December .3b;t. There ,was a slight faffing 
off of ili::m:-md 'llur:iin_g 'tbe ,year, but 'flie total returns were still high. 

X9-f5---The S.askatchewan Clay PniJim:ts Wil.'S engageil cluiing 'the greater part ,ef the year 
in a rebuilding oc{f the plan_t, dry.er and kilo:s -at £ s:revan. JPrutluctit1n was :statted during fhe 
latter irar't oi the season. Bernand remained gootl~ the 111lants ·at Ilrun·o and Claybank were <in 
full production, and the y_-.i_rd at Yurkton oper-atetl fhrnui;h the <summcx;. 

1-94'6-..'.1'.be total value of the output <0.f c]a;y _pmauc::ts made in the province was at a 11igh, 
·especially for st:ruotur.ll wares srrch as ' bJJ1JlHn_g lbrfok anil I.hollow tile. In addition to the three 
large 1r,},ants, 'th:e Y :n r1l:ton brick yard was 'in .o_p.eruti.un .fiwm ·May to October. 

il.lhe output of raw clay for export to )?ffd licin:e Eat was the highest since 1-938, as may 
been .seen from Table VI. 

'10 47-;J1nee brick plants in operation -in province-Dominion Fir:ehrick & Clay Co., 
at Cla-}ha11k, IB.runo Clay Works Ltrl., at Bruno, ana S:iskatchewan Clay Products, at Estevan. 
'Cl~y hi;xsl!;, on ~dll hitherto unleased clay dcpo.sits on Crown lands awarded to Saskatchewan 
:Mine,::ab; '.O.,rporation-Clay Products Division. 

fJ'Jr:e ~, tafistics ~waihble in the recortls .of the Dominion Dept. of Railways a.nd Industries, 
the i&.u ku1rl1ewa.n ·Department of Natural Resources, and the Dominion .Bureau of Statistics 

ran ,cl~y anil clay pr.oduds production ·in .this ,provincre, are n.ot too well adapted to ·use in ,a 
report o 'i' ,thJs naw-re. F11r"Y.·hat tlrey are wt ,i' th, ho"ever, a prodcration breakdown Irom 1911 to 
'IJ)-lo ·r-, •slwwn 'ru Table V. -

For com·enience, the ''other clay" production (ball clay, stoneware or sewerpi·pe clay, 
and modelling clay) shown in Table V has been re-tabulated in the following Table VI. 

TA'BLE V1I 

OTHER CLAY 
PRODUCTJOX 

(Tons) YEAR 

1.93.B 
T9:I9 
1 9.m 
11'941 
19"+2 
.t9l3 
J9.J4 
'19'45 
19~6 

-··-------·,---------------

lE.tlOUllQMIC ~NSW.EWAt1!1G'NS 
\~iffie '.the pmli 1me is ,well s:qpjllica with a wide :varti:et.v of ~l;g ;s ii!if go.oil cqo:alilJ,, ii'.t has 

11.~te'l· li.e1t11: a l urgc !J)<J'.oduter (OJ dar ' \.\'ilres in compmfrso.n l<\!lth, :f .. o r iins'<l.mrc~. tO.nrariir> arril 
(IJ!m1h:ec. 'mlte <rlhief IT]!ffS:on {fur l h:is :situa.tinn ha:s been f1haJ: ol 'tbe 'TJ:.{trir.rdl s.w.estern rm.arktls .ani:l 
.the llii:gh (cost ttJf riliiP,p'ing 11inish:ed ,warc:s 1.to (fire rm.ore fhcilvaJy populated ;anil iirrdustrli:aliz-e'il are:rs 
eft :Ea-ste~n Canafui,, :areas 'wfiid1 ;are :snpplieil not corily ~Y the 71oc.a'.l clay .rocoduct [Plants 'but hy iim­
'(J'J.rts lwm ftrre I1rute:d [S.tates lo the so.rith r:m:a Er:om cover<se.as coontrJes 'by ,water. CClfh:ercre.rsons 
Jn,.ye ~ r{hos.e o1 Jh.e t ompciitive :profuicnao ,o'I rcrerftain wares fo Manito.ha .ao:d :t\!lnelf.ta"; i n \Ure 
'b.f.ter (c>~. rfhmugh tke prcsem:e ~oJ an inhundant supp\y of low cost ·natural~. ti:t :h:a-s lhttn 
rp_ossllilf! fur :years (to snip 'in ccftain Saskattlln:wan clays and mannfootur.e 1h= fioto ,wa·r.es 
is·uu'h as po.tt.er<_y ,and :cw.er ,Pi~, ,.at low~ xm;t1; .ilmn ffhe same wares ccould :have i:b.®n )P:totlu.l!.eii 
ral :fire ~ Y clie-Jl(fsits 'in 1Sask'atch:ew.aq, <n:dtwifbstanlfing fthe ff.am :t.h:ft in many 5irs:t-an:aes cct>-al 
'.fJi_gtilte) (O:l:Ol.lfS m'i{h ifh_e clay, fJ1hc 'Same jgeneral (CPll.ffitrons bo]i:I trn_e :£:or !the !}lrontrcfo:,n \Of 
mtr..ucta:r.a1 ril:a.Y fpr.otluots :in Sa-sk{!tt hew.a:o, in ,that .they 'ha-ve to ,meet fin: [keen i:compet1iion <lif 
'h:dll:i: biiilli~ brimk iii ncl .b:cillow tt lle y ro.llm:efl lb;, tfue frnns lln .Medicine l'FI:a1 ;inil !Re6-o1 iif w.;:ho 
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J,ur_n their wart:., wit11 ga~ .fwn.i well, nn their 't1,t:.1i •prn pcr'fic_s. There is small Ilkelih1,;n,l of the 
;ibr,w nmdi{ir,ns bcini;: grc:,tly ohaogcrl until a Jarge suppl~· of cheap Jlatnral gas hec~mc:s 
_;n, 1ilablc .i.n -S;u;kittdiewan. Therefore, ·in _the mca1tiimc, s:ince other _grmC'ral m1anufoct11ring costs 
~,·ith srs1u_:.tlJy mod.cm e11uipmc·nt sh.011.ld he little if any different in Alherta ilncl Sask;ltche'o("an, 
tcfhint .must l,r made ·iu:· lor:al ·imh1st:i:J to r·edur:c thC' cost o f firing their war.e. 

Thl' mai n reasons for the present .differences in burning cm'ts is the fuel, gm, in 'the one 
case, :mil solid fm:l in the other, and the extra lahonr rcq1Jirl'd to cli,t;tribute the ~ofol fuel 
an111ml tin:' k"ilns, and to remove the asru:.- 11ml clink.en during and following each h1rn. To 
illu.,tratc, in the case of twr , ;ivcmge plati~ prnducin~ stnuctuml wares .of tl1c same 1-;in,l irc,m 
the .same type of clay ~md llit' :!'ame numhrr J)f units per da_y, the hunting to he in kiln.< c·i the 
;;ame type, then the ratic, _c,f firemen for gas in illC' one case <:md lignite' in the fJther wr ,11kl -be 
yc_ry close to 1 :'4 nnfkr favrmr:thle cmulitions ,md 1 : 6 for average. It may thrreiore J,e ~=n 
that ev-cu with an ·et111al cost per heating unit fn.r gas !lf for -~olid fud deliverer! nt the kiln. in 
the latter case the extra -cnst i:,f the hh:nnr will , mike a ,:cry c.onsiderabk difference in the 
hurning n,st.•. J n the searr:h for a me,m;, J">f rqu;iliziru; hurning costs, consideration slw uld he 
given to hC'ttrr ·am! more impro,·c,1 types n f kilns, sodi :{s the modern c·ar tunnel kiln, with 
med1an-ical stokers for firing tl1e ftccl. ln thL, case the number of men rC'qui.re<l wc,ulr.l compare 
slip;htly nwrc iavJ,11r;1hly with 1tfolt necessary with gas liut ntit "!iniiirit·ntly so to r4nali1?: the 
ro.J.ts. Tlie .:i;nlicl fm,J woulil lia,-c to he crushed and sjzetl t11 fre,l uni'fi ,nnly, there' wc,uld hC' the 
:rsh <:iml rli11ker·s to r:onten:il with plus the more ra1,id delcrinratiJ ,n r,f fnrnact' refrnc rr,r iC's du:e 
to $btg a,-1inn follov."!'cl h~- 'tire necessary clinkering,; in J >tht·r wo rrls highu up-keep cbar;;es 

•wrmlsl l-u· nrtre.<..<;1tatrd by inH-n·,tl sll!lt clnwns J1,r repnir,s. 

Lower graik w:uc,~ likr common l1rick. M m~ structural tile aml 1ln1in tile, may lie h11rned 
in tin- top direct fired <'ClllJin11011:s kiln in whic.11 the finer sizes of rrotl may be nscd . Thflre is 
-!me kiln of this tyJlC in tbe prodnC'C which l,a.c; .heen in operati,111 for many years. \\"hile the 
hurnin_g costs fl{'r ,tJJn of ware 1n this kiln ha,·c ht>en lnw, tbry couhl Ji;H"e been materiaTI~- l,etter 
had flie kiln bt'i'n of lar!{cr capacity, that is, sixteen d1aruher.s rather than the pre.sent eight. 
\Vhik with a kiln 1Jf tl1is IJ'pe, direct .fired, it is possible lo gr<'atly retlm:e the burning- costs 
over those of imli,·'i1lual pC'~imlic kilns, it L, to be kept in mine! thnt ith0r are not ,<uite•'. to the 
hi_gher grade wares "'VI here ash dust w.1mhl prove detrimental 

At present, e.xcept for on£' c-.ontirnmu.,: kiln in Saskatr:l,ew{m, the kilns in ,rsf' ,'JT nil of 
the periodic type, n.f whid.1 tbere arc two kin_ds. namely, up draft, anti. <I.own Jlraft. The ,former 
-are .o(l('n top kilns, rectangular in ~!rape with Jurnace l[pen"iri_gs alrn1p: th<' siclc wall, . They Rre 
also .known as "scove," or -''clamp"' kilns, and are fr,r thi: mr,st part 11c;ed fr,r th<' hurnin_~ J;iJ 
common hrir k and some structmal tik; they are mort ecmn1mic;;il th;in ;i.re clnwn !lraft kilns 
for ·the lmni ing of such w,,res, in that most of the ·fud Js burner! in ch,se cr,ntar:·t with th~ 
ware, hut in the case of :sr,me rby;c; freriuent l!JSses nr:our thrnu_gh iwenfiring Dr meltinf! (•f the 
ware near the hurning fnol. Kiln~ u'f this type, whiJ-e ·widely 11:;l'cl. n.r,t .only in Sa.,k=:.Ji:hew?.n 
hut in other provinces an!l conntnies as well, are not suited 1nr Jhe burning- n f face brick. fire 
hrkk and other high gradr products where unifo.nnity s,f ,-_i7.f; , n,h,ur an,! r ,ther r,r.i:,fl(>rti e:, R.re 
e,c;senfial. 

Jn 'S:i,-l;at,-llf'w;m the )h ,w11 ,lraft type of kiln is 11.<ed e.xrh1,in·ly for the hurni11_g of 
fire brick mid 11tlrrr refrcactori1:., a"!i well as mn> t 1,i the iaG·e J,rick th01u::h some' r.f the latter 

_;ui: J111 rne1I in thl' more favt,nr.ahlr p;,rt;; of c-crtnin up dmft kiln$. ,Yhik it is possihlc: in d0wn 
_clr-a'ft 1J-_ilns to r ontrnl the di;.tril,11ti1,n ,n f the htc, tt, to maintain 1Jxi1ti7ir\Js or reducin_g ronditions 
'.tml pw1l11c-e a higher peTn·,ft;i"l,.'1:'. s,f Ni,. 1 v.}1n· than is g-J.·n-en11Jy possible in the ,a-;.c ni up draft, 
it cannot ht' s:1i1l thai then' is any lar.1,:l' saving in the munhcr of firemen regarding unit n utput. 
Fn r ex~1mpk, clepeniling on tire :i:hy, a thinty-t\\:r> 'font r.mmtl llown <lrnft kiln will holcl nn an 
ave·ragc ninety tbnusam\ l•uililin,c; brick, ~m,1 \\jth ei_gbt hour shiits 11s 11a)ly two men per shift 
will he regtlirvrl tn fire ltbe kiln wJn·n unrler full lfirr, while tin the nther hanJI it i., not um-0mmon 
to operare ap rlra ft kilns hi,kfing from twn tfl five lmmlred tlm.trsanil hrick per hurn "ith .!' ix to 
eight men ptr slri'.f t wherl' li_gnitr i s 1rsi:il. hb wn'.!'r. in mo.st cases tlu~rt' r, a cnnsi.derahk s l\"ing 
in tbe firinx time n f tl1e :Hown J lrnfu kiln, whirb wnds to .raluce the },nrni1ig rc1,t, snmewba t_; its 
main or ell.id aJlv;mtagr :i.-s that nf tbr more nni fr,rm 1,ml hetter quality .nf the ware than is 
generally pos-;;ible in the up clra'ft kiln. ,\'hile the down rlraft kiln has it.c; dil'tinct aJ\·-an.t:,i;e~. 
it c-anncft. in the' r:ase of lignite nr other cual as .tbe Juel, 1,e hurned as ccnnomically ;is with gas, 
hence as long as Saskatchewan ha.s to ilepenil !>11 sulid fuel for most ceramic burning the dC1wn 
dr·aft kiln clnes not hohl the ~olntirm for nweting- ,tire c.ompetition i ,f the more che.aply gas­
fire!l wares fr.nm A lherta. \\"hire as st.:tted ahoH' tht:'re are 1nc;sibilitie5, through the use of car 
tJmnel_. or continuous kilns. rd J.r,woring- the prt'sent hmnin_g cnstl' in the proyince in relation 
to those nf g,1s, they v.ill 111,t 1,e suffi ciently far re:rchi11:g, and, furthermore there are wares 
wl1ich cannM be burnr!l with 'lignite in -its solid Jorm as the fuel. Pottery, J,igh fired face hrick 
~111d .r,thcr kindred Jinc., are examph:.s. The chief reason why this is so i$ not sn murh frc,m the 
Jif,firnlty of attaining tire l1~~licr temperatures hut because o f tlu· fly a~h and <ht<t, which is 
carried hy the kiln draft to settle on and ;i.mong the ware where it fin ,tlly m eclt; to ;i. slag 
which ;nlllC'n's to ;111il spoils a Int of otherwise !,,'l><>d ware. · 

It therefore becomes nrce~sary to consider other ways or means of using the local lipiite, 
such that a wiile ran(;e of ceramic wares m;iy he proJuced in tlrn province under more 
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fornura.ble burning costs than those of the present. Tt is a matter to which tire aufhor has given 
much thought and direct study o,·er a period of many years, anrl in doing so he has steadily kept 
in mind the large investment in tbe kilns now jn trse in the pm,·ince, though in due time they 
will no tloubt be replaced by more modem types. 

Tire ,cc,ndusions which ha,·e .heen rf'm:herl ;:mil ,ndwmrec! nn _<t,·crs1l pa~t occasions are 
that Sm,l;atrl,cw_;m ' lignite, to prove successl:ul ;md -economical for t1,c hllrning of ceramic wa-res, 
shouhl ,l,e cnm·crterl into producer gas in mu<ler,n gas mucl,ro~s. tire lhi_gh tcmJ)erature g;o; from 
!'ame then heing conn-yeil dir.ectly to the furn:u:c-5 nf tbc kilns Jar Jmrning. Kiln., ,nf \fhe type 
1mw in 'S:i,k-atchcwan ha\"C for many years heen satisfrrctnrily .fire.ii with pro:d_ucer gas in the 
lrniterl rsn1tes. Jt ,rnuld tlrerdnre not be necessary to disca:nl the 1li:rr,11 ki.lus now in nse, and 
small ~drer:nti:tms ,mly ,1:;R1k! be nrcessary. The same is true ,in ,tbe ·event of natural gas 
hecomi n-,;· ,t,·;1ik1hk. 

There is no ltt1estion regarding the production of a suitable producer gas Jrom SaBk­
atcliewan lignite, ·as proven by tests (9) at the Mines Branch at Ottawa. The following table 
No. \'II is taken from Repr>rt No. JlJ (6). 

T .wr.E VIII 

GAS .PROUli1CER TESTS OK SOli1RlS C0:-1L 

\ '.J ,bt i le ~k1tteT ------·--·--·-··--·--------·--.. - ......... _ .. __ .. 
Asl1 .... ·-·---·--·-.. ··-·-··----··-·---·--·------· 
}.fr,i,ture ... - .......... ·---------.. --------·--··--·--···- ... ·-·-· 
Cal. \'alne 1,i cual as ch,trgell B. Tb. U. ,------·---·---·-­
C.al. \"alue .n'f ;gas (\s,wer.) per Ctt. ft. B. Th. ill. __ .,_ 
Pm.rluter cl:iirienc,· -·------------·-·-----· 
C, ,al per J',.H.l'. per hour, lhs. -·----·--·-------· 
An'.rage inten·;iJ h1ctween poking ---·------
C li11 krr ---·--···-·-------·--··-·----·--·--------.. ·---­
Ta_r -·----·---·-»···-·-------.. --·--·--·-----·-----···-

Uniformity in gas quality .............. --·----·-------------··· 
Amount of ~team used ------·---·-·-------------·-­
Combustihle in refuse ... - .. ·-·--··-----·--------·--·-· 
Ren1a rks ... - .... , .... --,--···-·· .. ·-···-·--·--·--.. ----·-·· .. --·---· 

1. 

.12.w;r,. 
7,2.f'/.J 

23:J?r 
_fl.JOO 

l.v.!:7 
O.SiB 
-2.28 

Ji ltrs. 
very slight 

11011<" 

very uniiorm 
verv little 

not ~nalyse,I 
very suitable 
fuel for pro­
ducer, easily 

worked 

2 . 

, .. f:l.~} 
)]].'!-% 

13!4':4 
9,374 

1'174 
1)(4£1.~ 
'.'2t4E 
f> hr_!<. 
none 

Gas washer not 
used, no t-ar. 
\'ery uni form 

nnnc 
,mm le r-{t 11c 

ve rv ·stiita]Jle 
for .. pmiluccr, 
easy 'tv ·wnd;:, 

no ·tmuHle. 

Tn achlitiim tr, the fow,urahk _results of the gas tests made at Ot'tilWlt hy the Depa~tment 
of lj.Iine~, there i3' dire-ct e,·i1kncr .nf 'it.• sucre_•,sf ul trse for the actual lhurninR of ceraniir wares, 
in th:it prarlu.cer gas marle f rnm li-gnite ,of the .snme nge as that tt:-sttll ~ct Ottmva has for many 

_years been u~ed for the burnillg of lii1d1 J;rnde face hrick, and frre hric~, at the pl-ant of The 
Rehrnn Brid..: Company at I-khm11, N. Dak. :-\t tlfrs l'lant it wrrs pr.JJthln:d 'in hum! stnke<l 
prmlucf'r3 ;md corn·eyerl while hot frt,m the 'pr<Jsluccr$ . .dire.c1 to a .Richar11son rbamhc_r type con­
timrr,11, kiln. in which it wa~ JlJlS_!=:ihle to illlru the fire lnrick tn cone~. ' the Iksired temperature 
J-.or tlu·ir ireetl,. lfhrouy~lt pri,·ate correspnmlrnce with the c.ompany ·rcgardin_g fhe obtaining of 
hi-i:d,rr temperatures than cone 9 with the ~as pr.rnlucc-d Jmm their f_ignit!'., it wa1> learned 'that 
~d1l, a proper producer capacity it "·n11!1I ha,'e 3mb: U>.rr-n ncressary to hav.e hurne1[ ,m0re -gns to 
rcadi hi~her temperatures. In that tht' gn-at b,u[k nJ lwa\·y c.lay products are hurndl hclirw cone 
9. there shnul<l be little ques_tion reg nntiqg hnrnin1r 1,J >ume witb _prrnlucer _gas ,m;u\e l r .. Mu $a.sk­
:;1tt' lrtwan lignite. 

-Anwng the ;okant,rges to be gained lhr.i:>t1gh fl~ use T(f ,1rnalncrer <g:Ls ·fr,r the horning <Di 
ceramic wares, 1J>arlirnlarly tlmse known as .heavy olny pr..o.<l.11o,1s, arc ;1 smling ..i.n the matter of 
labour costs for tl1r ,rfo,1rihution nf coal arnunrl 'the ' kjlm;, ihe firing nf tire kilns and the 
ultimate rcau ,val of the a~hes. \'l'ith a producer the fire! .. j_s t1div-erecl -a.t a ~single tommnn ·p.oittt 
where.- jt can he fcil to the pr..odnccr medran'ically; ilte a.she.s as well are also removed by the 
:s: ,me means. The kiln ,·an! i.s therefore J r('e {tml 11k,m at all timt'~ of l1otfo ·crr;tl 1mcl ;-r.,lre.,. 
r:,urn:;tec _g-i-ate:s ;;:unl lre:rriug liar~ for the many iifurnaces rcJ]uired on kilns for s·ofal foel are 
crm1pl-ettly -elimi·1mt1cd. The.re.- arc le..-t, r-ep;rir~ to he made on the fnrn:rccs aml lJ1a,,: wnlls in tlu.i.t 
tlrD,rl' i:s ;nn ;:1hst•nce 11£ cliukers ~"lnd _5k1g ·acti.on such a-5 occurs frmn _the ash o'f s.dliil if uel. Tbe 
cJ1utr0I ~ the temp:cr.;ttnre ;1t all peniods n.f tb-r Jmrning is muoh helter -and can he ;mnr1c 'C'asil~· 
_alrer:tll. Tlicre is a rnn1pkte al1se1ir-e of fly -.1,sh or ilu;;t, therefore nD swi:ikd w-are from th~tt 
cause. In addition to tlR' 1:a,e r,f crmtr0Iling the temperature, either ox-id'i21,in-g or rerlucin-g 
conditions van l,e ~llaintainctl o_r c-lr;mg-ell :ts dc~iret! by means of valnt control. 
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The gas. is nsua1ly distributed to periodic kilns, either up or down draft, by means 
of underground hrick flue~. which are therefore out of the way and may be lengthened or 
extended in the case of more kilns being required. Quite naturally the cost of a producer 
installation must be justified by a sufficiently large plant ouij)Ut. 

(]'here arc two ~me Gil types of pr.ndJKers. which lhav:e Jnuml 'Me 'in the field oi Cfil'1lmin, 
and ,tlrcr<· are two metbooi; rif J1,ing tiJt gas. '.As to t'fJle., the;e js the 'hand o·perated pr.nd.ucrr 
which today is ,nh,c;okte clue to the diffirnl1y of ohtain"ing ;mrl holllin_g $t1fficient and s.uitahle 
labour to operate fhem. ·'J1Jn~ modern v.ihoHy mechanical prru:lllt!lT, nf " ;hich there .are !'e,·ern1 
stamlard makes, is tht one to [)(' gin:n i:r10,,;jder;1.tion. '11he}' are now "'\videly used in gl.,sf plants 
·in "tlrc place of natu.r.al gas., which ju s,;ome cases i:s no lnnJ:n ;,,l,t,iinnhle -:it an equival{,nt cost to 
that .of producer gas. 

'.llbe :two mctln:,iL~ employed for the use of ;pro~ffC"f'.:r g.is on cer:unit plants are, fir.st. to 
11s.e .it hot. rdircrtly trnm the prodnc.el'., and st"rrin.d_, to "~cn1h, purify, mnl store it for use in a 
clcfill, c.ol.d state. The frrst methOJI is more efficient ·£rom .the hea.t recovery viewpoint, since 
the s:ensilile ,he.at in the ga-s at ;ihnnt l ,200'0 .F . .is mnt !~~t. A lw the tar and other rr,mbustiblt-s 

;nre alsn present ' \~'l1ich imikr l!lther tnaditi0n~ \\:Onld ha\'<' fa-:m J.ost through condensatiol'l at 
'\owor tcmpc.raturt•s or 1through tlre"i.r trctnov.al lluring 'Jmrificatrc,n oJ ihe gas in otl1er cases. This 
nre.tbOll, hm,·eye·r .. canm,t he lJsed fnr ill classes mf w,1r-e, -".Itch .!$ ps,tt:ery .anil certain Nhrr 
,itht1..r.d ·an:cl 1\ecmrateil wares upon -whirh cnlNtrS :ar.e .nse1\ ' tl1nt wonltl he complete.I~· s,.Pnileil .if 
hnrnell with the raw unpurifi'ed 11flt ·gas. chrc .in p:arfrculm to the presence of s.nlplmr c0ntairr«I 
'in .smt1e, 1In such rases, the gas must l .t puritierl, ;ml1 is usu.ally stored in a 1,·nJ:.r flo;(ting 
gasometer from which jt i.~ fed to the furnaces or .kilns as required. 

'TJ1eu mav he c;\s.es where it would be desirahle to op"fr:tte •!lr:e machintr\" of a cl;;,· 
•product'S nla1,t who1ly hy purchas.ed electric power; if so, then there would not he the nei:essifr 
:af f1nst-allin-g a steam power plan.t, and, in e0.ns.eqmmce th:er·e " :mild not he ;n·ai.Iahle t)ie usual 
.St1P.Plr TU hoth live am! exhaust steam for use J:n the '.llrycrs. ,In snc'h cases it woultl he possible 
to "i:rr.st-0ll one l.l'lr .:more .boilers, the 1p1m1PJ\, anrl other e.<.~imfial <t'quipment to supply the necessa.Q' 
,steam, ;ill ,of which "'\l;©ulil be Jive ~team, at a cnst somewhat ahn\'e ,that on plants using ~tem11 
eQJ;im·s rfrom wliic11 there w.nuld he a ch.e,ip .snpply of rcshausl steam Jnr nt lea-st one Jhirli III 
the "time. ln ffhe '>lhsence ,of sk-0m '.in an eJertrioally ,,,pe:rated plalift, it becomes necess1n· to 
prri,:'iik nHxer .sm1rces nf beat .than that from steam, for dryh1g 11nrpo,,;e.F"; a 1foirly cc,mmc,n 
nrenns of rloin_g .so 1lm-s 1hcen fhrnu .. ~h lhc \l~.e dl lTilrliatetl beat Jiryers. drrers \\ith undtr flrn,r 
J11maces and 'llf'"at rflnl','\, the fnrnm·es far the .nm.~t pal\! biing hand .'.fired witl.i r.e>al or cc,ke, in 
fhe ahscnce of ,n.atnral _gas nr d1:eup {fuel oil., thnirgh at _an jncn•asecl crt~t for lahr>nr and with 
some other unfa,·.ru.tr.ahle cnnffitions. Any rlr_i_vcr <Iii .t:lw sort .cin ]'1" ht:;.it:etl eq(ral~ as well w ' tl1 
producer gas as w.:ith rmt.ural _g~, ;pnwidt>d pr.mluc·e·r gas is usr·d for the burning as well. An 
e.xam_ple of this is tl1.c plant !lf the 1<.nlnmmoo Clay Co. at F.raiil, lndinni\, when~ ic,r m;my 
years they have oJl("r,,ted their pcr"imlic kilns and Uryer with 11wdurcr gas. • 

It is n0t to he unders.t.o.od Jhnt the r-a1liate.rl Uir.a.t dryer has bee.n mcntinncd .ls heini;:- the 
best, or that it is the onlr 't~:pe ·of dryer in which pr.o:Hm:er g':t$ ~011lrl l,e n.seil succc5sfoll~: . .ln 
thJJSe casrs where one w,'13a or hail J,een 'in use, .fired hy "~liil foel, 'it cm1ld qnite easJ!y be altentl 
for the 11sc of gas. Thtl"rc are other w.fys open for c,,n.sitler-ritiun for it;; u~e oi gas as 1he 
source of heat for ory.ing:, such a.s the use of two rec11pe.rators he.,tetl J,ltc:rnately by the gas, tbe 
accunuilated heat .oJ each then being m·ailablc for drying or .other heating ,ri:1rj)o~c:s. 

In rnni:>Jn..sirm, it .should he 1ully re.cJ:)!,tllizc.rl th:it a suitnble fuel is csRnti;,J to the prn­
r. 1110,tir,n s,f most ceramic wan:.<. and that the n1f'rr presence of a large supply of clays is 
not _,nifkient to the hnilcling rrp of a forge, ~·arictl and successful ceramic industry, wh~rc 
it must JTJeet strong con1rctitinn. It is therdr,re impcrati,-c that in the a.l-Lsenre 1l f a local 
supply o'£ natural g;is, that seri:nu., rnmi1l:er:1filln _c;houl.d 1,e ,1;:iven to ways ~,nd means ,,f 
bettering the local lignite fr,r tL,e in thC' fa·hl .i,,f ITT..iltuirs.. 

• 

• 



' 

• 

• ., .. . .. s 
f).N•lmcnl ol l'i•tu1a} R•mu11:1t 

A~d /r1tJ1J'1 , ,,tl D,11.-ilr,p,......nt 

T A T E s 

\I 

lK.EY 
oJ C,loy ocrcuriremce. 

Brick olay 
Ston:ewore clay 
Kaolinized samd 
Fire clay 
63'afl clay 
Sngger cloy 

.... 

.,.~- - ----w 
21 0 

--:i ~ 
-- I 

I 2!, 

' 24 til 
,, . 



.. 

4. Reports on Properties of Saskatchewan Clays and Shales 
RECENT CLAYS 

These arc the so ft, loosely consolidated clays of the province which have not been 
hardened to the condition of shales. They are of various colours or shades, usually yellowish, 
brown, grey or blue. Some arc highly plastic while others are sandy or silty and therefore of 
lower degrees of plasticity. Those which were deposited in quiet waters are usually well 
stratified; those deposited under other conditions of the water are usually false bedded or badly 
mixed. Many of the clays are of glacial origin; they are non-stratified and usually carry pebbles 
and stones to an extent that in most cases they are of no interest for industrial use. 

There are two types of the recent clays, those which burn to various shades of red, and 
those which bum yellowish ; in the latter case the clays contain sufficient lime rock dust, or 
calcium oxide, to fade or otherwise mask the natural red colour which otherwise would be 
developed during the burning. 

\Vith the exception of the plants at Shand, Estevan, and Claybank, all of the brick plants 
which have operated in the province used, as far as known, these recent clays. The largest of 
them and the only one which has remained in business, is the Ilruno Clay works, near Bruno. 
The clay used by this company for the production of structural tile, drain tile, and some 
common brick is that of a deposit formed in a lake area at the retreat of a continental glacier. 
The waters from the melting ice in their travel to the lake picked up and transported such clays 
as were in their path, and by this means the pebhles and stone of any earlier glacial clays were 
left behind, only the clay, fine sands, and rock dust finally reaching their destination where 
they are now found and used. 

Other deposits formerly worked were either of the same general origin or that of 
river-terrace or flood-plain deposition such ;1s formerly used at Prince Albert. Davis ( 5) 
reports a large deposit of glacial lake clay near Lancer, on the Empress branch of the Canadian 
Pacific Railway. This deposit is about 10 feet thick ancl is composed of inter-stratified thin 
bands of clay and silt. Bricks made from this clay dried safely and at cone 03 the colour was 
a good dark red. 

Prospecting would undoubtedly find favourable recent clays quite suited to the production 
of the more common structural wares and red pottery such as flower pots. Precaution should 
be taken to prove thoroughly the depth, extent and uniformity of all recent clay deposits which 
may be under future consideration for development. Due to the conditions under whicl1 most 
of them were formed some may be found to change rather suddenly from clay to sand or silts ; 
at times there are only pockets of these, then again those fonned near a shore line are likely 
to change gradually from sandy clays to clayey-sands. In still other cases the clays may be so 
plastic and sticky that sands or sandy clay must be added to make them workable (such as 
releasing from the molds of a soft mud machine). In this respect it will be found that the silty 
or less plastic types of the recent clays are more suited to the soft mud process than to the 
stiff mud or dry press. On the other hand those of a plastic nature can best be worked by the 
stiff mud process. \Vith a continuation of the past increased demand for common bricks the 
soft recent clays should prove of more interest than has been the case for some considerable 
time. 

SHALES 
In southern Saskatchewan there arc no formations exposed below the Belly Ri,·cr of the 

Upper Cretaceous, though there are, as may be seen from the table, other shales lower down. 
Starting with the Belly River, shales are found to occur in all of the succeeding formations of 
the Upper Cretaceous and those of the R:wenscrag in the Tertiary. Thus, in so far as the 
quantity or supply of shale in southern Saskatchewan is concerned, it is so great that industrially 
it is not measurable. While there are hundreds of feet of thickness of shale in the total, it is 
not all suitable for the production of ceramic wares; some may be too impure, some too high 
in soluble salts, some possess unsuitable physical properties in the raw and/or burned states. 
The greater part of the Saskatchewan shales which have been tested have proven to be of the 
red burning type, especially those collected from the Belly River beds, the Bear Paw, (formerly 
known as the Pierre, by Ries and Keele (23) Davis (5) and others), the Eastend formation, 
the Estevan beds and some in the Ravenscrag. There are some, particularly in the Ravenscrag, 
which are so calcareous that they bum salmon at low temperatures, then become yellowish or 
light buff at somewhat higher temperatures, and then become overtired or melt quite sudde11ly 
to a greenish slag, changes which are conunon to most calcareous clays and shales. The only 
shales which have been used industrially in Saskatchewan are those which occur in the 
Estevan beds at Estevan, and those in the Ravenscrag at Shand, Estevan and in a limited way 
at Claybank. 

ESTEVAN SHALES 

The Estevan shale came into use during the early part of the present century, and has 
for the greater part of the time since then been extensively used for the manufacture of dry 
pressed red face brick. Care, however, has been necessary to avoid a certain amount of surface 
checking and some cracking of the ware between the time of pressing and the final temperatures 
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of burning. The cause of the checking results primarily from the extreme fineness of the clay 
grains and the presence of a large amount of colloidal matter; the latter greatly increases the· 
drying shrinkage such that even in the case of the dry pressed brick it may be sufficient to 
fo rm checks unless certain precautions are taken regarding the condition of the clay at the time 
of prc~sing, and later in the kiln ,it the start of the bum. They are: a close control of the 
moisture necessary for pressing, an<l a rapid removal of same from the kiln during water­
smokin~. as more fully discussed below. The percentage of water in the clay at the time of 
pressing must be held rather lower than for nonnal clays and it must be unifonnly distributed 
or there \\ ill he sufficient shrinkage to cause checking. Another condition which may develop 
the same trouble is that of a weak kiln draft during the early watersmoking stage; if strong 
draft does nut exist, then the whole interior of the kiln will become so filled with low 
temperature steam, that some of it may condense; if so, the ware under such conditions will 
absorb the moisture suff iciently to soften the surface back to a wet or semi-plastic condition. 
Finally with increase of temperature, drying shrinkage will take place in the damp surface film 
or layer and may result in checks or small cracks. It is obvious that the ware should therefore 
be set dry and the watersmoke should be removed at a rate to prevent any excess accumulation 
in the kiln. The use of a controlled dryer and car tunnel kilns would undoubtedly overcome 
much if not all of the trouble. Notwithstanding the fact that millions of brick have been made 
by the method employed, all commercial attempts to use the s.u11c material hy the stiff mud 
process have proven w1successful due to drying defects, for the most part excessive drying 
shrinkage, and the slow rate at which the water of plasticity can be removed. This point has 
been clearly shown and explained by Phillips (22). At the Ceramic Dept. of the University 
during 1926, by means of pre-drying it was clearly proven that this shale when made into full 
sized brick by the stiff mud process could be safely dried within a normal period of time. The 
pre-drying temperature found necessary was approximately SS0°C., which is somewhat higher 
than could be desired, but with the proper mechanical equipment and heating furnace the cost 
of pre-heating to that temperature should not pro,•e prohil,itive for high grade rough textured 
face brick and certain other structural wares. Quite naturally, i;ras or oil as the fuel would be 
most de~irable. 

RAVENSCRAG SHALE 

'!'he Ra,·cnscrag shale used at the F.ste,·an plant and fom1erly at the now dismantled 
plant at Shand is quite different in its raw colour and physical properties to those of the 
Este,·an shale, the latter being of a blue shade, hordering on a lead grey when dry, and when 
tempered with waler becomes highly plastic and somewhat sticky if a little too wet. The 
Ravenscrag, on the other hand, at the two places mentioned, is light yellow in colour or shade, 

· is more siliceous, coarser grained, and is calcareous. \Vhile there are some variations as to its 
plasticity, it is for the most part well suited to the stiff mud process of manufacture of 
structural wares like brick and hollow tile. both of which under controlled drying conditions 
are dried safe!)•. For some years past the Ravenscrag shale at the Estevan plant has been used 
for the production of the following wares: stiff mud rough textured face brick, side cut 
common brick-solid and with holes, end cut hollow brick, and a fairly wide range of hollow 
structural tile. 

In addhion to the differences of the raw physical properties of the two shales under 
discussion, the bumecl properties are different as well. 'fhe Estevan shale used for the dry 
pressed ware has a fairly long vitrification range and becomes dense with a low absorption. 
The burned colour varies from a salmon at cone 010, a light red at cone 07, to a good dark 
hrick red in the general range of cone 02; at cone 3 or above over firing takes place. The 
Raven scrag material hy the stiff mud process reacts quite differently du ring burning·; at the low 
temperature of cone 010 it bums to a very light red, has an absorption of 25%, and the burning 
shrinkage is very low, being 1 %. At cone 06 the colour changes to a light cream. the 
absorption has increased slightly, due no doubt to a small cxp;msion of the body, a condition 
not uncommon in such clays. At cone 02 the rolour remains the same and there is a further 
increase in the absorption. the shrinkage has recovered the expansion which occurred at cone 
06. 'fhe shade at cone 3 is somewhat deeper, hut the shrinkage and absorption have remained 
the same as at cone 02. \Vith any material increase of temperature above that represented hy 
cone 3, this clay fuses very suddenly to a yellow green slag such that the ware loses shape and 
may Le stuck together near the furnaces. This condition is not common to this particular 
clay alone in that most all highly calcareous clays and shales have a very narrow vitrification 
range. such that it is not safe to carry their burning temperatures beyond the point where the 
absorptions are still high; therefore such clays or shales are for the most part confined to the 
production of common brick, land drainage tile, and some of the structural building tiles. 
In those cases where low absorption, hardness and high strengths arc required, then those cbvs 
and shales which develop a good degree of vitrification should he used. · 

INDUSTRIALLY UNEXPLOITED SHALES 

As before stated, shale has long been used in Saskatchewan for the manufacture of 
brick and other structural wares, mainly at Estevan and Shand where the shale outcrops, or 
is very near the surface, and in addition is associated with coal. There are, however, other 
areas aml other shale fom,ations in the pro,·ince than those now in use, some of which may 
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prove of equal interest and importance in the future, especially so in the event of increased 
markets, or in those cases where natural gas or cheap fuel oil may become available at or near 
the source of the shale, which, of course, must be of good quality and free of defective physical 
properties to justify developmenL 

In the past only the more favourable shale formations of the province were examined, 
others more distant from rail and of little immediate interest were left fo r future investigations. 
S ome of these may prove as good or possibly better than some of those now in use, but 
ordinary shale cannot be transported very far economically, hence those deposits long distances 
from rail will not likely prove of much interest in the future in case all conditions remain as 
of today. In any event, a brief description of those shales in the province which are known to 
outcrop at or are near the surface art: here reported with comments in the hopes that such may 
prove helpful in the future. They are: 

The Lea Park (7) Ashville (12) 
The Ribstone Creek (7) Vermilion River (12) 
The Belly Ri\·er-Pale & Keld-Assiniboine ( 18) 

\"aricgated beds. (7) Morden-Boyne (18) 
The Bear Paw (7) Pembina (18) 
Millwood (5) Riding Mtn. (10) 
Odanah (5) 

The Lea Park Formation 

TI1is is marine in on gm and for the most part consists of dark coloured shale in the 
lower zones, Lut well up in th<' beds the shade changes to greyish, and there are bands of 
fine-grained sand and sandy shale, with layers of ironstone nodules near the top. Jn Manitoba 
it is correlated with the Boyne. Outcrops of the Lea Park are not numerous nor of very 
great de11ths; possibly the most easily accessible one is that near the north approach to the first 
bridge on the highway between Korth Battle(ord and Battleford, though this is not necessarily 
one of the better zones. There are many showings on both sides of the North Saskatchewan 
river from the above mentioned exposure up-stream to the Alberta border in township 53; 
other outcrops occur on some of the small streams which enter the main river both from the 
north and south sides. Along the Battle River for a few miles up-stream from Battleford are 
other exposures, and they appear aRain on the same stream southeast of Buzzard on the 
Canadian Pacific Railway. \\' hile the Lea Park beds have not been examined, they should be 
given consideration, on account of some of them being within close prox imity of the Lloyd­
minstcr oil and ~as fields . 

Ribalone Creek Formation 

This formation occurs geologically just above the Lea Park and outcrops in the same gen­
eral areas as that formation. Jn that it consists of grey coloured shales, some of which arc 
sandy, it may quite easily be mistaken for the Lea Park by those unfamiliar with this geology. 
One feature peculiar to it arc thin coal scams; in addition there are some greenish grey sands 
and sandstone not reported as occurring in the Lea Park. 

There a re exposures in the E:iglc Hills, particularly north and cast o f Prongua, a small 
village on the Canadian National Railway, and also south of Buzzard as referred to under the 
discussion of the Lea Park formation. There are a number of showings along Big Gully 
Creek to the north east of Lashburn, though their distance from rail would very greatly reduce 
their \'al11e and interest regarding developm~nl. Those near Prongua, Buzzard, and north of 
Paynton should be examined because o f their nearness to a supply of gas or oil. They have not 
heen tested through the laboratory; therefore, it is not possible to report on their general 
properties. 

Belly Ri•er - Pale and Variegated Beds 

\\'hile the nclly River in Alberta, is. for the most part non-marine, more eastward and 
northca~tward in Saskatchewan it is largely marine and includes hcds equivalent to the Lea 
Park, the Boyne of Manitoba, and other formations which are here treated as to their interest 
ccramically. leaving their geological aspect to the detailed reports of the publications of the 
Canadi;m Department o f Mines, Geological Survey. 

Exposures of the Belly River occur on both banks of the South Saskatchewan River in 
ranges 15, 16, 17, and 18. more in particular from Saskatchewan Landing up-stream, where there 
arc huff sand~toncs and shales which are greenish huff and purple, plus rusty clays and sands. 
These particular hcds are of qucstionahlc distance from transportation at present to be given 
any ser ious consideration regarding their industrial use. 

To the north, near Herschel, there arc low exposures of light grey sandstone and shale, 
a buff-coloured rusty marine sandstone and :a thin scam of coal. In that the outcrops at this 
point are at rail they may in time be worthy of attention . 

Farth('r north in the areas of Muddy Lake and Unity there are a number of well exposed 
sections of the Pale beds, made up of light to dark grey shales, light grey bentonitie sandstones, 
thin coal seams, and in places ironstone nodules. Tn that gas has been found to be present in the 
same area5, th(' shales are of particular interest and should receive a thorough and careful 
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Clay, silt. bonlonitic 1and1 and shale beda aouth of Unity. Sask .. near Muddy Lake. 
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study n·_i;an1ing •tl.icir ,11sc for clay pmflucts. From a limited number of tests made on sam_pl~s 
c.olleon·d durin_g '1he late fall ,of J.P4F ·and eaTly 1946 it was found .that ""!luc of the shale hcds 
ctffe·r _prnrriisc \flf being: 11~eJ11l i·n the pr.oduct-ion of stnrntur.al wares, such .t.< hrick and huilding 
~filt-l\. ,.r:rl.l in c.olnJ1r. \Yhile the work \.\'.:JS n.ot Cc:(ten·sive, there was no eYi<lence of potterv clay; 
h~ing present. There are hotn Jii¢hly \pln:stk an.cl short, sandy shales which are of interest fnr 
.blcru.fing .<ucb tl1at s.hr.inkages and humirig lr01per.atures may be ·generally controlled . 

~ 1l of thf.' l,nrnc<l trials "'ere quite lm:flly scummed, resdlting frnm soluhle salts in the 
shnlrJ.. ,Conditinns of this sor't. tmlf.'~ too (e,.'<'.treme.. can be corr.f.'otd1 through the use of 
rthenfrrnL<. J t .i..< Pf(.<s.ihlr that the .snits Jnny he lt<ss <lt'r,p under c.over tk,o .i.t the outcrop where 
tbes lm,·c n.o il.ouht ;icnmu1l.:J.tesl thmu~h ·e,·npw-ti'tion of the water carryin_g them out fwm 
'the main lha.<l,· of tlw rleposit. Three of the sntrip'les gan prnmise of heing useful for the prJ'l­
Jlm:ti.r,u mf "Hnytlite" Jhloate:d fatrffed d;ry }. 

The lnr.g-est e." rnsures arc in se.rtio:n.~ 1J-J :?:T:J.O-R23-w3rd, roughly 7 mik< south and 
two wr st of lTnit~:. T_hc distance for fbe Jr,.ccatirm of a plnnt on rail -in Unity is rather more 
than wrnild he 'f.'r.c:,n.omic·a1 for the mmi,ing .of ,raw mntei,i;rl for the manufacture of low priced 
beavv wares lil·e 'J,ri-ck sand tile. It i:s t.o },e rJ'c.ommcndt'a that attention he dernterl to area.s 
at or close to tb-e town. 

ln that there Ls. an abundant $1tpply of natural g;i.s n.ow a"aih1h]e at Unity, ;md with the 
salt relinin~ and no douht other industries to be ·10cated !here, plus tw.o railroa<ls for re:1chinp; 
other than the loc;-il tnaPket, the interest fr,r farther .ceramic fi«slr1 work an<l te5ting in that area 
s eems well justified. 

B-ea:r Row 
This Jr,rm:iJinn e:xtmfl.s .o,Tr a ,·ery ln:rf.r ar.ra of Saikatche..,·:m, ·parfi.rtl'lar,J,· in the 

-<.outbwest where •mttcrops are 'fo.irly c:omm.on ;ilJ:mir \tire F.rencnman Rh·er ..in T.~~R_g.<. 14. 15. 16, 
-w3r<l an.cl forthe:r :,;nutlreastwanl. TJJer ilsn .ontc·r..op ·nl.on_g .N ot1tke11 Or!'.1-'k no rfhr,1..<t from 
Pontrix, an<l rnn .h.oth sides of the (s;ontb $a5ka"tclrewnn '.iR-iYer ,fmm T. ZD .. R. 12 ru,:;wn5trJ''lnn 
nearly to Dutk,ok. Ln aclcliti.on there ·are many other ·sb_pu·i11gs. 

These are heels of shale. which fol' the most part are ibrk grr,,· to hrownish, line i;::rained 
:md bentonitic, snme of them breakiru::- down easily into a sticky, fine grained clay when wet. 
There :ire some san<lv zone.s. ironstone concretion,<, often crn,taining fossils; selenite crYs!als 
are common a nil M>me h:njte en-stills are found. Iron stain disrnlon.r.s some ·of the shales and 
s;indy be<ls. · 

Thf11ig-h the Be:ar Paw f.ormatirm is rjd1 'in r.,h.ile,. ancl e.a'>ily a:cJ!r},Juble 0\'er J.ar,C?'e an:>..s 
.of the proYince, pa.st te,<t.s by the 'ntitlwr ·aml nther.s h;i,·c not found it .to he of mnd1 inten_<t 
for the n1anufar ture .of clay pr.nslurt~. The \hnrned rnloui:, re.cl .. is 1.'i.:ltisfac.tary, but the dryirrg 
nnd tot.ii '!Sbrinkqgt!\. 1,a,·e 'in every ta.<\e, l rec.n ifound tn 1r ahnmmal. ,,nch that '!;.evrre cracking 
takrs place <lnrinJ! the .drying pe_rirul, _pin., ,cithr.r .tr;i.rkin~ or twisting du:rin)! th:r lltlrnin_g, ,1mJ 
in n<lditi.nn "<rnmminC?' h" .<J:,luhle .!\.-,ll, ,L, ,·en- bad am! :wmtld have t.o he rnrrected. In Yiew c,f the 

Jlnfrctive prnpe.rtie,t or' the Bear P.rr\\' .shale, :me! tlrc oc.rnrrences of J1ctl'f.'r cJny.s an.cl shalt: 
iin the p.r.iwim:e. there set>rns to he llttk to c..rrmmrnd them for early ntte·nfinn at Je·a,<t. It m-;i)' hr 
sw;igestf.'d at this time that the dry pre$S ·process ..rd hrid'k rnAntifo.r.!J1re i.s rthe one ,,;lfft.iing ·1t,e 
m:t<l't prnmise 'f.o.r tire 11.<e of these .shales. 

Nl'i.llwo:o.d o.ncl Od.onah Shd.1-ei; 

In the report hy D:ivis, ( p. 82) ( 5) .thes.e .sl1ale 'h.arhoffs were mentioned as occurring 
in the Pierre formation near T:rntallon in the Qu'.:A:ppcl\t> VaUey. 

Morr re-cently, howe\·ei:. on thr Regina 'Sht'e't, ~fap 267 A (7) tl1e Juarine .shales series 
has taken the place of the Pierre, :;mil na Map 7'.1'~.h,,. j 1,2J) Assiniboine, they are shown in the 
Riding Mountain Formation. The cJ;iic.f interest at tl1e rJ?Om~nt concerns their general properties 
.and possihle values to the future ctlevelopmnt of ceramics tn Saskata.bw,,11. 

To this end Da\'iS and .the author in turn have examine<l .deposits in the above are;i :ind 
have conducted a mmiher of preliminary tests, sufficient to bdng out their more im_portant 
properties. 

MillWDoB 

J.·\t the c,J:1Uth !3'i,1e of the T;il\r_y 1,£-rom T;m.t:illnn 'tl1c.r.e a.re -~hrrn' in::g-s 1.{f the ~Bllwa1> <l 
i hti1r.";. th~ - nre Jlatk hrown, red8ish t.n d1nc.olnte ;;mtl ~ey. The_y weather e0,s'ily an.u be.come 
pln~lic fine gr-ai1ml cl.ay.s at 'the surface. ''ll'be clni ni,; shrrrik;i_ge is too high )~'hco ,tcstt>d ·in the 
'stiff ,muil .condi1ion, mili se,Tre cr.aclung occnrFrrl ,,;ifh i;-rnm J'ln the s11rUIJ1e ro.f ·tne trials. 'l'.bf 
hurncd colour at cone O,~ was a gooil red ,:.inti 1the ab1,0JJ)lton ,·ery low. To msP ,this shnle ] JY iihe 
stiff 'mm! process it wmtld be nec!'ssary to bJend it with a portion of \the Odanah wh:ic:ih ls jm.t 
'above 'it. 

,0 .danah 
Though this shale rests on the Millw.oocl, it is quite unlike it. The Oilan:i.b. while crlark 

ii damp. is greyish when dry. lt is h;ircl and bre;1.ks clown into s·plinter-like fra~ents which 
resist weathering, only a small portion .softening or disintegrating into ·day. It is ior this 
reas0n that it would ~er\'e as a source of grog for ,the :Millwood. \\lhen finely ground ;ind w.tll 
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tempered, it dt:velups a fair degree of plasticity such that it could be run through an auger type 
extrusion machine. A small addition of the .Millwood more plastic shale would no doubt prove 
beneficial. Its burned colour at cone 05 is that of a good brick red. The total shrinkage at that 
cone is normal, but the absorption proved to be higher than would be desirable for face brick 
and other exposed wares. This property could no doubt be imprm·ed through a blend of the 
low absorption Millwood. 

In these two shales, associated as they are, and of widely different properties, except 
for burned colour, there is offered one of the more favourable opportunities in the province for 
de,·elopment as far as the raw materials are concerned. There is, however, the matter of fuel 
to be gi,·en equal consideration. in that with solid fuel, it would he difficult to meet 
the competition of gas fired ware. It should not be assumed that further prospecting and the con­
ducting o f plant size tests are not necesssary. It would he most unwise to do otherwi~e in that 
the investment required for an average size structural 1rnres clay plant loday is so high that 
every possible angle should he thoroughly investigated. 

Aahville 

The Ashville Fom,ation is composed of dark grey shales, some bcntonite, silts, sand and 
limestone. \\'hile there arc many exposures of these beds in Manitoba. the only place where it 
is mapped as occurring in Saskatchewan is in that part of Thunder Hill which extends into the 
province in T. 35-R. 30wlst, northeastward from Pelly. McLearn and \\'ickenden in their 
preliminary report on the "Oil and Gas Possibilities of Hudson Bay Jct. Area" Canadian 
Department o f :Mines, Paper 36-8-1936,-p. 4, make reference to outcrops of the upper part 
o[ the Ashville as being exposed along the Red Deer River from Erwood to a little above the 
site of the Trail Blazer welJ in T. 44-R. 2w2nd. The beds in that area were dark, p;,rtly car­
bonaceous and almost fissile shale. 

In that the Ashville shales at neither of the above localities have been examined for their 
ceramic values or interest, nothing can be reported as to their properties. Those in Thunder 
Hill are rather distant from rail for economical development, while those along the Red Deer 
River, unless favourable deposits exist at or very near to Erwood, would he under the same 
handicap of distance. 

Vermilion Rive r Formation 

This formation consists of dark grey shales. calcareous speckled shales and bentonite. 
The main outcrops of it which may be seen in Saskatchewan are those which occur along the 
Swan River, north and northeastward from Pelly in 'J'. 3.f, Ranges 30-31 and 32-wlst. Some 
of the outcrops, espcci;,lly along small trihutary streams from the south in 1'. 33-R. 31, are 
not far from the Canadian National Railway, bnt from a hurried visit to that area in 1944 the 
author found the beds to be badly distorted or slumped, due no doubt to the presence of 
bentonite scams. A snap sample taken of the dark shale, while not representative of the beds 
as a whole, when tested had a drying shrinkage of 6.6 per cent. and at cone 02 a fire shrinkage 
of 12.9 per cent., a total of 19.5 per cent. and an absorption of 21 per cent. at the same cone. 
The burned colour was an ofi shade mnttled buff. The shrinkage and absorption are both too 
high and if generally representative of the heds as a whole, then they arc not of great promise. 
They should. however, be more thoroughly sampled. 

Keld-Asainiboine 

O\·crlying the heds along the Red Deer River, assigned to the Ashville by McLearn and 
\\"ickcndcn, there is a zone of calcareous siltstone, silt and dark shale which they tentatively 
include in the Keld-As~iniboine. Exposures of it are reported along the river in T. 44-R. 3w2nd. 
southeast of Hudson Ba\-. In so far as known the shales in this area have not been examined 
hy a ceramist. · 

Morden-Boyne 

These arc calcareous speckled amt dark shales. McLearn and \\'ickcndcn report that 
little if any of these shales arc exposed in the area of their work along the Etomami River in 
T . .f.? and .f.3 and Ranges 3 and 4, w2nd, southwest of Hudson Bay, though in one locality near 
section 13-township 43-range 3w2nd there are shales at the surface which may be of these beds. 
They haYe not bern examined as ceramic materials. 

O,·erlying these dark shales. though with no clear boundary, there are calcareous speckled 
shales with interbedded, non-calcareous, dark shales like the Boyne. They arc exposed at the 
surface at \·arious points along the Etomami River from about S. 3-T. 43-R. 3w3rd to the 
N'\ \'. 1.f-T. 42-R. .fw2nd. Outcrops of these beds were examined briefly in 1944 by the writer 
when small preliminary samples were taken for testing. Sample 4-t02 required 50% of water 
for tempering, its drying shrinkage was 19 f>er cent. and it hloated during the burn at cone 
0-t and above. The colour ranged from a light clear red at cone 010 to a dark brownish red 
at cone 1. Other th;m for "Haydite" this material is of questionable value for ceramic uses. 
Sample 4403. taken up-stream from a different bed. required the very large amount (61%) 
of water for tempering, and the drying shrinkage (18%) is ahnormally high. The burning 
shrinkage of 10.8 per cent. at cone 02 is also high for clays and shales of the same general 
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class. The total shrinkage at cone 02 is 42.4 per cent., hut the absorption o f 8.4 per cent. at 
cone 07 has dropped to 0.0 per cent. at cone 02. The burned colour, red, is good, bloating did 
not occur, except in one trial piece at the highest temperature used, cone 5. All trials were free 
of scum. 

It is not possible to suggest any uses for this shale as a material for the manufacture of 
clay wares by the stiff mud or soft mucl processes. Any further work with shales from these 
beds should be regarding their use by the dry press method, which may overcome a large part 
of the shrinkage. 

Pembina 

This formation overlies the Boyne, and consists of dark carbonaceous, friable and almost 
fissile shales with numerous seams of bentonite, particularly near the top and bottom. In the 
Kakwa well it was from 30 to 40 feet thick There are outcrops along the Etomami Rh·er, 
principally in T. 42 and ranges 3 and 4w2nd. These beds were not sampled and therefore no 
tests can be reported on. 

Riding Mountain 

This is the uppermost horizon o f the Cretaceous in the Hudson Bay are:i. and outcrops 
along the Etomami River down-stream from Bertwell ( formerly Kakwa) to about S. J.i. T. 42-
R. 4w2nd. Tt consists o f g rey, Jllastic, bentonitic, non-calcareous shales with numerous clay­
ironstone concretions ; in some cases there has been slumpi111 of the beds. A sample o i it was 
collected at a point near the railway bridge at Bertwcll, and though at the place of sampling, 
the shale was somewhat shattered or broken down, the s tratification wa~ evidenced by the 
presence of thin stringers o f ironstone concretions. These were not included in the sample 
No. 4404. The clay when tempered with 56.4 per cent. of water was highly plastic and workable. 
but its drying shrinkage of 17.5 J)('r cent. was abnormally high, as in the case o f the other 
samples collected along the Etomami River. The burning shrinkage ranged from 6.4 per cent. 
at cone 07 to 11.4 per cent. at cone 02; in the latter case this gave a total of 28.9 per cent. 
which is excessive and would result in much loss of ware. The ahsorption becomes practically 
nil at cone 02. The burned colour is that of a good brick red. S lig ht bloating took place at 
cone 1 and above. 

From the limited number o( samples te~ted from the shale beds along the Etomami 
R iver the results are of a distinctly negative nature in so far as the use of the shales for 
industrial clay products is concerned. However, in view of the finding of some gas in the wells 
drilled at ancl near Rertwell (Kak" a) it would seem advisahle, at some future time. to make a 
detailed study of the shales in that area to ascertain if there are more favourable beds or 
zone~ than those tested. 

GENERAL COMMENT ON SHALES 

Tn further reference to shale. those in the g:cneral area of Kams;ick should he examined 
in that gas has also been found, though up to the present not in large quantit ies. There are 
some indicated showing o f shales in the Riding Mountain format ion at Kamsack Creek south 
of the village, and also on \\'hitesand Ri\'Cr, northwesterly from Kamsack. and it is likely 
that the beds can be found elsewhere in the general area. Keele (Memoi r 66. Xo. 54 Geological 
Series) mentions the occurrence of shale ( Niobrara) beneath the ~11rface clay used by the 
Kamsack Brick Co. at that time. The shale was of a brownish shade near the surface. but dark 
grey below. It contained selenite cryst;,ls scattered througlo the deposit. A sample of the shale 
was of good plasticity when tempered, but was stiff and hard to work. The shrinkage was 
high and the trials cracked during drying. The burned colour at low temperatures was red, 
but unle~s fired slowly it would bloat. Further testing should include its use hy the dry press 
process of brick manufacture. The selenite ( izypsum) crystals would prove objectionable, 
due to scumming when soluble. and forming white spots or specks if not Yery finely ground 
during the preparation of the shale. Other zones or beds free of the crystals should be located. 

In addition to those areas of shale which have hcen de:1lt with in this report. there are 
many others where shale is known to be exposed or at least nrar the surface, though in most 
cases they are too far from rail to be of interest at present, and in most ca5es the same types 
are known to be :lt rail or within reasonably short haul distances. 

WILLOWBUNCH CLAYS 

In selecting the clays lo represent those o f the \\'illowbunch m<'mher o f the Rawnscrag, 
no a ltempt has been made to inrlude all of the samples which have been collected and examined 
over several years of field work, bnt rather to take a gmernl average of them as a whole, and 
further, to include some from each of sr,·eral well J..,1own areas in which they occur. The 
reasons for so doing- were first : to present the general properties of the clays as a whole, 
secondly: to set forth any differences between tho e of the type area, \\' illowbunch. and other 
districts or areas, and, thirdly : to try to classify into type groups. It i~ desired. in addition, 
to direct the attention o f those further interested in these clays and their geolof?'Y to the 
ex tensive wo rk of l\fcLearn (U) and others, and it is noteworthy that he speaks of two 
distinct \\'hite11111d zones, as well as a possible third one high up in the buff di,·i• ion of the 
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Ra,·enscrag west of the village of \\"illowbunch. This third zone \\as later ( 15) given the 
name oi the \\"illowbunch men1ber of the Ra,·enscrag fom1ation, and considerable detail was 
gl\'Cn on the clays of the \Villowlmnch area. On page J6B (16) he calls attention to the 1>resence 
of other zones of semi-refractory or refractory clays both abo,·c an<l below the main \\'illow­
bunch member. Special mention is made of a higher thin zouc south of Harptree, and a lower 
one near Rockglcn. These had also been noted by the author of the present report, who has 
more recently located similar clay beds farther cast in the Goodwater and Estevan areas. \Vhile 
the;e a,lditional semi-refractory ;md refractory clay zones, above and below the main \Villow­
bunch clays, are known to occur, they are not in the present case being separately treated, 
particularly so in that their physical and pyrometric properties as well as their industrial 
importance and usrs arc so closely allied to the main type of clays that they can be treated 
together. 

l 
I 

An outcrop of Willowbunch clay• on S. 21 - R. 23 · 3 - W2nd. near the west end 
of Big Muddy Valley. 

r 
I 

Remnants of Ra•enscrag and Willowbunch beda in Lower Big Muddy Valley, 
near the United States border. 

In further connection with the \\'illowbunch clays, it is desired to call attention to the 
excellent report on same by Mc Learn and McMahon ( 17) and of course reference should be 
made to the major report, Memoir 176 (6). 

The \\'illowbunch clays, in so far as their purity and refractory qualities are concerned 
are not the equal of the \Vhitcmuds, though on the other hand, they are o( very great industrial 
importance to the future ceramic development of th.: province, in that except for whitewares 
and high grade refractories, they can be used for a \"ery wide range of ceramic. ~roducts, 
particularly structural wares, yellow ware, stoneware and other products requmng low 
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absorption. Their· ocnirrencc with coal is a matter of economic importance which should 
not be o,·erlooke<l. and in certain areas like \\'illowbunch. Jlarptree, Rockglen, and other points, 
water is available from large springs issuing from th!! coal scams. 

In general the \\'illowbunch clays are of three types, those which arc highly plastic, 
others of medium plasticity, and those which are rather lean due to their sand content. It thus 
becomes possible through hlending to develop a wide range o f wares. From an analysis of the 
data re~arding those \\'illowhunch clays noted in Tables VIII and IX, it has been found that 
in addition to a dh·ision of them as to their plastic properties, they can, through a comparison 
of their water of plasticity and drying shrinkages, be further grouped into four types. These 
are, first: those which range from a low of 38 per cent. to a high of 42.6 per cent. (average 
40 per cent.) water of plasticity and an average drying shrinkage of 13.2 per cent.; they are 
the most highly plastic. Second : those which range from a high of 36.4 per cent. lo a low of 
30.7 per cent. (average 30.l per cent.) water of plasticity, with 8.6 per cent. as the average 
drying shrinkage. Third, those with a hi~h of 28.9 per cent. and a low of 23.0 per cent. 
(average 27 per cent.) water of plasticity, and with 7.3 per cent. as the average drying 
shrinkage. Fourth: the sandy group with a high of 20.4 i,er cent. and a low of 17.8 per cent. 
(average 19.6 per cent.) water of plasticity, the average drying shrinkage being 6.1 per cent. 
The above well illustrates the fairly wide properties of the different beds of the Willowbunch 
clays, and, that through blending, under control, suitable mixtures can be made for a variety of 
wares. 

These clays ;ire of furtl1cr interest Jue to the low temperatures ;it which they become 
steel hard, the general average 1,eing helow cone 02, a few ;is low as cone 010, thus indicating 
that these clays start to vitrify and 11:ain strength at quite early temperatures. In respect to 
bluestoning. there is a wide field to select from; a few at the temperatures tested did not show . 
any signs o f s,,me, but the majority, however, were found to develop the usual bluestone greys 
of typical stoneware clays. The range at which they start to or become bluestoned is quite 
wide, the low being at cone 04 and the highe~t at cone 8, the majority from cone 3 to cone 6 
inclusi,·e. In Yiew of such a wide spread from cone 04 to cone 8, it will be advisable, for those 
interested. to pay careful attention to the selection of their clay or clays such that they obtain 
those which do not bluestone too early or too late for the particular temperature and ware 
which it may be desired to manufacture. 

In general the more highly plastic clays of those under discussion are those which are 
brownish. chocolate, and occasionally nearly black. The medium plastic are lighter in shade, 
either light or dark grey, and at a distance when dry they appear quite white. The less plastic 
ones are mostly light in shade, some off-white, cream or yellowish from iron stain, though in a 
few cases they were found to be brownish from organic stain. 

The total thickness of the \Villowbunch beds is in general less than those of the White­
muds, and as is the case with the latter, the individual beds vary in thickness from place to 
place. \Vhile there are many exposures or outcrops of these clays, they are for the most part 
high up in the hills or valley sides and in many cases are under heavy overburden. It is, there­
fore, advisable to conduct a careful survey of all deposits in a given area so that the most 
fa,·ourable rnnditions may be taken advantage of for either open pit working or underground 
drift mining. 

It ma,· be mentioned that the \\'illowhunch clavs arc of interest for consideration in the 
manufacture of yellow ware, stoneware. terra-cotta, sewer pipe, fire proofing, face and 
common brick. hollow tile, quarry tile, and other alliecl lines of ware. Some o[ the dark ones 
are of interest as bond clays to be used with others of low plasticity, or where a body must 
carry considerable ~rog . 
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WILLO\VBUNCH AREA 

Sample General Raw 
No. Colour 

2822 Dark grey 
2832 Dark brown 
2835 Chocolate 
2837 Dark grey 
2839 Light grey 
284-l Chocolate 
2845 Greyish 
28-18 nark grey 
-HOS i\"early black 
4109 L. Chocolate 
-ll 10 Light grey 

BONNEAU L1\KE .\REI\ 

2859 I Nearly black 
4111 Light gray 
-l 112 Dark gray 

HARPTREE .\REA 

3018 !ea rly black 
3019 LiRht i:rey 
3020 i\l ixed, dark 
3023 \'cry dark 
.\01:i !\led. grey 
.HBO l\ lec.l. grey 
.10.ll Light grey 
Jll-t Light grey 

• • 

Thick-
ness 

Sampled 

10 ft. 
8 ft. 

10 ft. 
10 ft. 
4 ft. 
6 ft. 

-..)1 ft. 
5 ft. 
3 ft. 
3 ft. 
3 ft. 

10 ft . 
2.l,f ft. 

10 ft . 

-

4 ft. 
5 ft. 
7 ft. 
7 ft. 

19 ft. 
4)1 ft. 

JO ft. 
12 fl. 

TABLE VIII 

RAW PROPERTIES OF WILLOWBUNCH CLAYS 

Location 

NI fi.-22-5-28w2 
N\V.- t S-5-28w2 
S,J1-22-5-28w2 
SW.-22-5-28w2 
S\V.-23-5-28w2 
S.)1-14-5-28w2 
S l,1-14-5-28w2 
SE.-l-l-5-28w2 
SE.-1-l-5-28w2 
SE.-l-l-5-28w2 
SE.- 1-l-5-28w2 

N L\H-5-27w2 
\V~-I0-5-27w2 
\Vl,1- 10-5-27w2 

i\" E.-5-4-26w2 
N E.-S--l-26w2 
NE.-5--t-26w2 
SE.-5-4-26w2 
SW.-S-4-26wl 
N E.-.B-.1-Um 2 
N E.-.l.l-.3-26w2 
SW.-5--l-26w2 

% Waler 
of Plas-
ticity 

35.0 
28.9 
33.1 
.36.3 
33.4 
-12.6 
.13.8 
,32 . -l 
41. 2 
31. 8 
32 . 7 

38.4 
26.8 
.3 1. 2 

38.0 
26.3 
.l-t.8 
. 16 . J 
26.1 
. 15. R 
.H.6 
2.3. 0 

General 
Working 

Properties 

Good 
Good 
Good 
Good-sticky 
Good-sticky 
Good-sticky 
Good 
Good 
Little sticky 
Good 
Good 

Sticky 
Good 
Good 

Goocl 
Very 1:oud 
Good 
Sticky 
G,x,d 
Good 
Good 
Fair 

% 
Drying 

Shk. 

10.8 
10.1 
8. 7 
9. 6 

10.0 
10.9 
9.7 

10.6 
10.5 
8.8 

10.0 

13. I 
6 .. 3 

11. 2 

1-l. 2 
7. 7 

1-l. 0 
12. 7 
8.3 

I I. 6 
7. 7 
6.0 

General Remarks 

Overburden up to 35 ft. where sampled. 
Overburden up to JO ft. where sampled. 
Overburden up to 15 ft. where sampled. 
Overburden up to 12 ft. where sampled. 
Overburden excessive where sampled. 
Overburden excessive where sampled. 
Occurs just above last sample. 
Overburden up to 10 ft. where sampled. 
Overburden up to 25 ft. where sampled. 
Occurs just above 4, 108. 
Occurs just above 4, 109. 

Lower 4 ft. sampled. Overburden up to 35ft. 
Overburden ur. to 15 ft. where sampled. 
Overburclen nil at point of sampling. 

Overburden up to 20 ft. where sampled. 
This occurs just above .3018. 
This occurs just above 3019. 
Overburden cxce~sive, where sampled . 
Overburden nil (a butle). 
Overburden excessive . 
Overburden excessive. 
Somewhat sandy .. 
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TABLE V TII-Continurd 
RAW PROPERTIES OF WILLOWBUNCH CLAYS-Continued 

BIG l\1UDDY ARF..'\ 
-

3061 Cream 6 ft. SE.-21-3-23w2 
3062 Iron stain 4 rt. SE.-2 l-3-23w2 
3063 Very I. grey 5 rt. SE.-21-3-23w2 

LOWER BIG MUDDY \"ALLEY AREA 

27-17 Dark grey 
2748 Dark grey 
2749 Dark grey 
2750 Chocolate 
3120 Light grey 
4644 Light grey 
4645 Light grey 

ROCKGLEN AREA 

3065 
3066 · 
3077 
3078 
3134 

Light grey 
Light cream 
Ligh t grey 
Light grey 
Yellowish 

STRATHALLEN AREA 

3126 Dark grey 
3127 Light grer 

3129 Dark grey 

2)1 ft. 
4)1 ft. 

6 ft. 
4)1 ft. 

6 ft. 
10 ft. 

4)1 ft. 

4 + ft. 
4 + ft. 

12 ft. 
5 ft. 

12 ft. 

2 + ft. 
5 ft. 

4 ft. 

7-l-22w2 
7-t-22-w2 
7-l-22w2 
7-1-22w2 
7-l -21w2 

30-1-21w2 
30-t-21w2 

SE.-22-2-30w2 
NW.-28-2-30w2 
SL(,.}3-3-lw3 
E}1-10-3-30w2 
SW.· I 5-3-1 w3 

NW.-6-2-2w3 
N\V.-36-3-3w3 

36-3-3-wJ 

2-t.2 
35.5 
28.8 

.35. 9 
36.4 
17.8 
28 .. 1 
28.8 
20.4 
33.9 

31. 5 
36.0 
21.0 
32.8 
29.0 

35.2 
31. 7 

38.8 

Good 
Good 
Good 

Fair 
Good 
Good 
Good 
Good 
Fair 
Good 

Goocl 
Good 
Good 
Go<,d 
Good 

Good 
Good 

Good 

5.4 
10.9 
7.7 

13.6 
12.4 
9.2 

10.8 
9.6 
4.0 

11. 5 

9.5 
II. 5 
5.4 
9.4 
8.2 

9 .. 1 
10.6 

12. 7 

- -- . 

Somewhat sandy. 
Somewhat si lty. 
These three beds occur together. 

Fine grained and of a greasy feel. 
Somewhat sand\·. 
Somewhat sand)·. 
Fine grained, some iron !.lain. 
l\leclium coarse. 
Somewhat gritty. Occurs under 4645. 
Fine grained and plastic. 

.. 

Total depth not obtained, Dippons farm. 
Total depth not obtaint:<1, Yost farm. 
Purple shade under C"over. Weathers light. 
From near the top of a butte. 
Al "Big Cut". Red-yellow-white, ctC". 

. 

Total depth not obtainecl, some erosion. 
Weathers nearly white, fine grained, Spahr 
farm. 
In same deposit as 3127. 
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CloH up ol Whitcmud Ball and Plastic claya on S.26 • 27; T. S; R, 3; aoulh of f'lintofl, Sask. 



TABLE VIII-Continued 

RAW PROPERTIES OF WILLOWBUNCH CLAYS-Continued 

ESTEVAN AREA 

4514 Light grey 6 ft. SE.-15-2-8w2 35 .5 A little sticky 13. 0 At bridge over Souris river, south of Estevan. 
4515 Light grey 4 ft. NE.-10-2-8w2 34.4 Very good 13.0 On roadway one mile south of above bridge. 
4647 Light grey 5 ft. NE.-10-2-8w2 .12.9 Very good 12. 4 Lariter sample of 451 5. 
4659 Med. white 4 ft. SE.-15-2-8w2 26. 7 A Ii t tie short 10.2 

I 
A plastic sandy clay below 4660. 

4660 Grey and dark 6 ft. SE.-15-2-8w2 40.5 18.3 P lastic, a large sample of 4514. 

GOODWATER AREA 

4661 Grey sanely 4 Ct. -2-t-6-13w2 30.31 Fairly good 8.5 At valley, three miles west of Halbrite. 
4711 Brownish 6 ft. SE.-26-5-11 w2 20.5 A little sticky 3. 7 East of Goodwater .. 

• .. • 



TABLE IX 

BURNED PROPERTIES OF WILLOWBUNCH CLAYS 
PER-CENT FIRE SHRINKAGE AND ABSORPTION 

\VILLOWBUNCH /\REA BONNEAU LAKE AREA 
Fired at 

I Cone Clay 
2822 2832 2835 2837 2839 28-H 28-!5 2848 4108 4109 4110 2859 4111 4112 

CHO ............... •o.6 shk. • 0.2 0.0 0.6 0.6 0.5 0.7 0,3 2.4 
17. 1 abs. 14.9 18. 7 19.5 16. 7 23 .• 1 17.6 14. 7 · 17 . 1 

07 .................. .1. 9 shk. 0.1 1.0 2.2 2.2 2.5 1. 9 l. 9 3.8 
14. 8 abs. 14.8 17.0 17.3 14.6 19. 1 14.8 12.0 14.5 

04 ........... ....... 7 .• 1 shk. 0.4 l.59 3.2 .1 . .J. 3.4 3.7 2.4 5.3 3.2 4. l 5.4 l. 8 2.5 
12 .3 abs. 14.4 15.5 12.3 11.3 17.3 11. 8 11. 1 13.66 10.9 8.7 11. 9 11.4 11.8 

°' 02 .................. 9.3 0.5 2.9 4.8 5.3 6.4 6.2 4. 9 5. 7 co 11.0 13.7 13.0 10. 7 8.1 12 .. 1 8.0 5.6 7.2 

1 .................. 10. 1 1.3 3.4 5.9 6 .7 7.8 6.8 5.9 7.8 5.2 5.4 7.3 3.5 2.2 
10.8 12.6 12.5 9. 1 5.4 10.2 6. 1 4.3 6.68 8.3 6.7 5.0 9.2 12.1 

3 .................. 11. 2 1. 3 3.9 6. 1 7.4 8.8 7.2 6.3 10 .9 7.6 6.6 8.9 5.5 3.9 
9.6 10.9 10. 7 7.2 3.9 7.6 5.2 3.4 0.6 3.5 4.14 4.9 5.4 10.6 

5 .................. 15 .0 1. 5 6.8 9.9 7.6 11. 7 8. 7 6. 7 11. 6 9.5 8.9 9 . 1 9.0 3.4 
5.8 10.1 5.0 4. 7 0.2 0.0 0.0 0.6 0.5 0.2 I. 9 0.2 9.4 

7 ....... ........... 11.2 9.7 9.4 8.9 3.6 
1.4 0.0 0.0 8.7 

8 ......... ......... 9.8 8 .9 9.2 6.6 3.7 
1. 1 0.3 0 .0 0. 1 7.7 

10 .... ............ ···.····· 9.7 8.5 9.7 6. I 3.7 
1. 0 0.2 0.2 0.5 8.0 

•-Expansion 

• • • 



• • 

TABLE IX-Continued 

BURNED PROPERTIES OF WJLLOWBUNCH CLAYS 
PER-CENT FIRE SHRINKAGE AND ABSORPTION-Continued 

• 

HARPTREE AREA BIG MUDDY LAKE 
AREA 

LOWER BIG MUDDY VALLEY AREA 

Fired al 
Cone 

1-- ---1--- - -------------------------------
3018 3019 3020 3023 3025 3030 3031 3124 3061 3062 3063 2747 2748 2749 2750 3120 4644 4645 

-----11-----1------------------ - - --- - - --------------------- -----
010 ................ .. 0 . 1 

18.2 
0.8 

16 .0 
-----1---- -1------------------- - ------ ---------------- - --------

07 .... ...... ......... . 5. S shk. 
8 . 9 abs. 

2. 7 ....... . 
10. 2 ........ . ...... . 

0 . 8 ....... . 
16. 2 ········ ....... . 

2.9 2.8 
13.3 12.8 ....... . 

2.0 
11. 2 

•0. 1 
18.2 

I. 2 
13.0 

--- - -1-----1------ ----- --- --- - ----- ----- -------------- ---------
04 .. ...... ........... . 7 .3 shk. 

6. 2 abs. 
2. 9 ........ . ..... .. 
9.1 

4.7 
8 .4 ...... .. 

6.0 
8.9 

6 . 2 
6.8 

3.2 
13.0 

3.5 
13.5 

1. 5 
15. 9 ....... . 

2 .6 ....... . 
8 . 8 ....... . 

3.7 
11. 3 

-----l'-----1------------------------------------------- ----- - --
02 .................... 8 . 0shk. 1.1 4 . 1 5 .9 1.2 7.2 2 .4 0.0 0.4 6 . 1 6.7 5.4 5.6 2.9 1.7 5.2 •o.2 

3.2abs. 12.3 8 . 8 8 .6 12.4 4.2 6 .0 14. 8 15 .0 8.4 5.9 8.5 8 . 9 12.6 11.7 2.9 18.2 
-----1------l--- - --- ------ - - - --- - - - - - - - - --- - - - --- - --- - - - - - ------

2 ............ ........ 9.5shk. 1.5 4.3 8 .0 1.4 7.9 2 . 6 0 .9 0.5 6.5 6.9 6.6 7.4 4.3 2.5 3.9 °0 .2 4 . 2 
0 . 2abs. 11.3 0 . 1 6 .3 11.9 2.1 5 .8 13.7 15.2 7.3 5.5 5.9 5.2 10 .3 9 . 7 1.4 18.0 7. 1 

---- - 1- --- - 1----------------- - ----- - -------------------- - - -----
4............... ... .. 9.5shk. 3.8 

O.Oabs. 6 . 1 

6..... ..... ..... ..... 10. 1 shk. 5. 2 
0.0 abs. 4 . 6 

7....... .. ........... .. ...... shk. 

8 

9 

........ abs. 

........ shk. 

........ abs. 

........ shk. 

........ abs. 

6 .0 
1. 9 

5.9 
1.0 

5.0 8.5 2. 7 4.8 3 . 3 0 . 7 8 . 2 8.4 7.9 9 .2 7 . 1 2.5 3.8 0. 1 5.0 
0.0 1. 3 4.7 ........ 2.7 8.2 14.2 3.6 1. 6 0.5 0.2 4 .0 6 . 1 1.4 17. 1 6 . J 
--- - --------- - --------- - ---- - - - -

5.3 3.8 ........ 5.3 J.4 1. 8 8.9 9.9 7.9 9.5 7.9 3.7 over· 0 . 2 5.6 
0.2 4.5 2.4 7.J 11.6 0 . 7 0.2 0 . 5 0 . 2 2.7 5.6 fired 16 .4 4 . 8 

------------,_ ------- - ----- - - - - -
8.1 
0.0 ...... .. 

........ ........ 3.91 ........ ........ 5.0 2.0 ........ ........ 8.1 9 . 1 7.9 3.9 ........ 0.4 5.8 

........ ........ 2.6 ........ 1.3 4. 9 7.8 ........ ........ 0 . 3 0.0 0.0 4.5 ········ 15.4 3.2 

........ 0.1 1.9 ........ 0.5 4.2 ........ ...................................................................... .. 
-----1-----1--------- --------------- ------------------------

........ 8 . 1 1·9 ........ 6.2 5.2 ................................ ................ .............................. .. 

........ shk. 

.. ...... abs. :::::::: :::::::: :::::::: :::::::: :::::::: :::::::: ~J :::::::: :::::::: :::::::: :::::::: :::::::: t~ :::::::: 1!:i :::::::: 10 ................ .. 

•-Expansion 



TABLE IX-Continued 

BURNED PROPERTIES OF WILLOWBUNCH CLAYS 
PER-CENT FIRE SHRINKAGE AND ABSORPTION-Continued 

RocKGLEN STRATHALLE:- ESTEVAN GOODWATER 

AREA A REA AREA AREA 
Fired at - - --

Cone 3065 3066 3077 3078 3134 3126 3127 3129 4514 4515 4647 4659 4660 4661 4711 
,-- -

010 •0. 1 1. 0 Missing 0.0 -0.9 shk. o.s 0.0 . 16. 7 18.6 12.2 1-l.3 16. 7 abs. 13.4 17.6 H .O 
----

07 .................... 0 . 7 shk. 0.8 2.8 1. 9 2.1 1. 2 3.5 3 .6 1.4 - 0.4 shk. 3.1 IA 
15.0abs. 15.3 12.6 15.2 15.2 13.8 9.2 10.6 10.9 15.4 abs. 7.0 H .8 14.0 

04 .............. .... 2.0 shk. 3.6 S.1 .1.6 4.0 2.5 4.4 5. 7 2.7 0.0 shk. 
12.7abs. 13. 0 8.3 12.3 12.4 11. 7 6. 1 ? 8.6 15 . .1 abs. 11.4 12.6 

02 .................. .. 5. 1 shk. 1.5 -0. 2 shk. 5.8 5.5 5.8 2.8 4 .8 4.6 5. 4 .1.9 0. 7 shk. Missing 4 .0 
6. 5 abs. 4.2 14.2 abs. 6.6 9.2 8. 7 10.9 13.0 4.5 3.2 5.6 14.4abs. 9 .3 10..4 ..... 

0 

1 .................. 5.8 6.9 4 .8 0 .3 shk. 4.5 
2.2 3.4 13.8 abs. 8.1 10 .0 

--- -
2 ............ ........ 5.8 shk. 8 .6 0.0 shk. 1. 7 8.2 9.0 5.5 7.7 0.4 shk. 5.0 4 .3 

4.7abs. 0 .2 12.5abs. 3.0 3.3 1. 9 5.9 8.0 Bloated 13.3 abs. 0.0 7.9 
--- -

4 .................. 7. 5 shk. 9.5 0. 4 shk. 8.6 9.4 8 .4 7.6 Missing Illoaled 7.3 6.0 0. 7 shk. 4.9 
0.8 abs. 0.0 12. 9 abs. 0.0 0.1 0.1 2.2 0.0 0.0 11. 9 abs. 6.5 8.5 

----
6 .................... 8.3 shk. 9.5 0. 5 shk. 9, 1 7.9 Missing 1.0 shk. 810.1ted 5.7 

0.1 abs. 0.0 12, 2 abs. 0.0 0.8 11. 3 abs. 1.6 7 .1 
--- -

8 .................... 0. 5 shk. 9.0 1.5 1.1 shk. 6.0 
11. 9 abs. 3.8 0.0 8.1 abs. I. 5 5.7 

--- -
10 .................... 0.6 shk. 9,0 12.9 I. 2 shk. 6.9 

11. 0 abs. 2.8 0.0 1. 7 abs. 0 . 0 4.4 

•-Expansion 

• 



TABLE X 

CORRELATION OF PROPERTIES OF WILLOWBUNCH CLAYS. 

Plastic or H,O of Dry Steel Blue- o.o. Abs. 
No. Raw Colour Sandy Pity. Shk. Hard stone at cone 

2822 Dark lead grey Plastic 35.0 10.8 07 None 10+ 
2832 Grey to choc. Plastic 28.9 10.1 02 None 10 + 
2835 Chocolate Plastic 33.1 8.7 04 None 10+ 
2837 Black Plastic 36.3 9.6 07 5 5+ 
2839 Lead grey Plastic 33.4 10.0 0-l 3 •5 
2844 Deep chocolate Plastic 42.6 10.9 010 5 •5 
2845 Light grey Plastic 33.8 9.9 07 3 •5 
2848 Med. grey and darker Plastic 32.4 10.6 010 1 •5 + 
4108 Black Plastic 41.2 10.6 ........ 04 10+ 
4109 Light Chocolate Plastic 31. 8 8.8 ........ 1 7 
4110 Light grey Plastic 32.8 10.0 ........ 1 9 
2859 Black Plastic 38.4 13.1 010 3 ········ 4111 Light shade Semi-sandy 26.8 6.4 ........ 1 7 
4112 Dark lead grey ........ 31. 2 11.2 ········ None 10+ 
3018 Black Plastic 38.0 14.2 07 4 4 
3019 Grey, light Semi-sandy 26.3 7.7 02 4 10+ 
3020 Dark shades Plastic 34.8 14.0 07 2 3 
3023 Dark shades Plastic 36.3 12 .7 02 4 10+ 
3025 Grey Semi-sandy 26.1 8.3 02 None 10+ 
3030 Medium grey Semi-sandy 35.8 11.6 04 2 6 
3031 Light grey Semi-sandy 34.6 1. 7 02 4 10+ 
312-1 Light grey Semi-sandy 23.0 6.6 02 None 10+ 
3061 Cream-Buff Sandy 24.2 5.4 8 None 10+ 
3062 Nearly white Plastic 35.5 10.9 07 6 10? 
3063 Cream white Plastic 28.8 7.2 07 6 8 ? 
2747 \ ·ery dark brown Plastic 35.9 13.6 0-l- None 8+ 
2748 Dark grey Plastic 36.4 12.4 0-! - 4 8 
2749 Brown Semi-sandy 17.8 9.2 0-l- 8 8 
2750 Nearly black Semi-sandy 28.3 10.8 02 None 10+ 
3120 Dark grey Semi-sandy 28.8 9.6 07- 02 6-
4644 Grey white Sandy 20.4 4.0 8 None 10+ 
46-15 Yellowish white Plastic 33.9 11. S 06 6 10+ 
3065 Light grey Plastic 31. 5 9.5 02 6 4+ 
3066 Light grey Plastic 36.0 11.5 04 6 4 
3076 Medium grey Plastic 30. 7 8. 2 02 6 6+ 
3078 Light cream Plastic 32.8 9.4 07 4 4 
3134 Yellowish Plastic 29.0 8.2 07- 2 6 
3126 Dark grey Plastic 35.2 9.3 010 2 5 
3127 Light gre)· Plastic 31. 7 10.6 07- 4 10 
3129 Dark grey Plastic 39.0 12.7 02 4 to+ 
4514 Grey Plastic 35.4 13.0 04 6 ? 
4515 Grev Plastic 34.2 13.0 07 6 ? 
46-17 GrC}' Plastic 33.0 12.4 010 3 s 
4660 Greyish-yellow Plastic 40.S 17.8 06 3 3 
4650 Yellowish-grey Plastic 26.7 10.3 010 3 10 + 
4661 Greyish Plastic 30.1 8.6 04 s 10+ 
4711 Brownish Plastic 20.5 ? 02 7 10+ 

• O,·erfire<l . 

• 
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An exposure ol Willow bunch clays on S. 22 - T. 5. ff, 28 • W3rd. weal ol Willowbunch, Saik • 
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WHITEMUD FORMATION - CYPRESS mus AREA 

GENEHAL COMMENT 

'fhe \Vhitemud cla,·s in southern Saskatchewan were noted and referred to a;: the white 
band by McConnell in 1885; he did not, however, make any reference to their possible future 
importance. It remained for Da,·is in 1918 to propose the formational name "\\"hitemud" which 
has now become the accepted name. \\' hile Davis noted that there were both plastic and sandy 
beds ranging in colour from white to dark shades, he did not subdiYidc the formation into 
zones as was later done by other geologists who worked in the same area, particularly ~frLearn, 
Dyer, 1927, McLearn, 1928, Fraser et al, 1935 and Furnival, 1946. 

?\icLearn m 1927, divided the formation into four zones as fo llows : 

( 4) Dark shale zone. 

(3) White clay zone. 

(2) Brown shale zone. 

(1) White sandy clay zone. 

More recently Furnival (8), as a result of his detailed and extensive work in the Cypress 
Hills area found sufficient evidence to warrant a revision of the aboye four zones. and has pro­
posed and used the name Battle for that of the No. 4 zone. In substantiation of the change he re­
fers to the wide differences of the materials in the Battle of those of zones I, 2. and 3. the former 
consisting of dark brown to black and greenish grey shales, bentonitic shale, bentonite, silts 
and argillaccous sands. Attention is drawn to the absence of kaolinization in the Battle, whereas 
it is common to the three lower zones. Fnrthermore, the Battle formation shows a sharp change 
in conditions of sedimentation to those of the \Vhitemud. He ;ilso refers to having only noted 
bentonite in the \Vhitemud form;ition near the wrst end of his map area while on the other 
hand the Battle beds include a relatively high proportion of bentonite and bentonitic ;,hales, as 
well as certain beds of possible volcanic origin. 

The Battle formation has been divided bv Furnival into two members. The lower one 
consists of bentonitic weathering dark shales ( \Vhich in some instances carry beds up to l foot 
thick of siliceous material of possible volcanic origin) in thicknesses ranging from 5 to 30 
feet. In all cases the beds were conformable with the underlying \ Vhitemud. The upper member 
of the formation is of a distinctly greeJ1ish shade ; there are included heds of oli\·e-green 
bentonite, greenish shale, silts and sands. In general its upper surface, was found to be uncon­
formable with certain coarse basal sandstones originally called the Lower Ravenscrag. These 
sandstones have recently been ren;imcd the Frenchman by Furnival, thus leaving the pre\·iously 
named Upper Raven scrag ( 14) to now become known as the Ravenscrag. The new formational 
names now assigned are shown to he warranted in that the Frenchman fo rmation consists Yery 
largely of massive or coarsely cross bedded sandstones with little or no coal, in sharp contrast 
to the Ravenscrag which rnrries thin beds of silts, fine-grained sands, shales, and numerous 
coal beds and thin lignitic zones. 

T o return to the \Vhitemud zones, the No. l, or lowest 1one is of variable thickness, 
usually less than 40 feet, and consists largely of partly kaolinized fel<lspathic fine sandstone, 
composed largely of grains of quartz, feldspar in various degrees of alteration, plus a matrix of 
white powdery clay (kaolin). The grain size of the included materials is quite variable from 
place to place, as is the percentage of kaolin, which in some cases is quite low and in others u!J 
to 50 or more per cent.; the variations in same may be noted in the several beds Yertically or, 
more gradually, in lateral direction. Thin carbonaceous streaks occur in places, plus the remains 
of tap roots near the top of the beds. Cross bedding is not uncommon to some of the sections. 
The colour \·aries from a pale yellowish green to white, depending largely on the de!,!rce of 
kaolinization, though the.re are some variations. For the most part the clay portions when re­
covered from the sands of this zone in the western area usually fire to a blue-stone g-rey, 
while that from deposits in the easterly areas for the most part burn to white or light shades. 

The No. 2 zone differs from the No .l in that it contains dark carboniferous bands of 
shale and in some places thin beds of lignite are present. In addition to the dark shales and 
lignite, Furnival reports the prrsence of kaolinized, feldspathic, fine to coarse-grained. light 
grey to white clay and shale, some of which are refractory, while the carbonaceous beds are 
non-refractory. Fossil tap roots are also present in these beds. The thickness o f thi s zone yaries 
from a few inches up to 22 feet. 

The No. 3 ;,:one, that just ahove the clark carbonaceous beds, contains some of ihc more 
important clavs of the province; those in the Cypress Hills area have long been used at the 
base material ·for yellow ware, stoneware anrl sewerpipe manufacture at Medicine H at. Alberta. 
In general the beds are somewhat irregular in thickness. ancl lateral variation in the beds from 
place to place to the extent that individual beds are difficult to trace, is common. The colours 
of these clays range from white to pale blue, pal~ green, and som_etimes, due to iron stain, 
yellowish shades. In general the clays are only semi-refractory due m part to the presence of 
semi-or-unaltered feldspar. 



YELLOW WARE - STONEWARE TYPE 

These clays occur in the general area of the Cypress Hills near the south-west corner 
of the province, more especially near Eastend, Knollys and Ravenscrag where prominent out­
crops may be seen along the valley sides of the Frenchman River. They have been worked by 
open pit methods since the early part of the present century as a source of supply for the 
production of yellow ware, stoneware and sewerpipe at Medicine Hat. For those purposes there 
are two types of clay, those of zone 1, the white kaolinized sandy clays, and those of zone 3, 
the white or light coloured plastic clays of the \Vhitcmud. It is not uncommon to find this zone 
of variable thicknesses or even absent in some places due to erosion. The variation in thickness of 
the plastic zone plus other conditions, such as the amount of overburden to be removed, have 
greatly influenced the selection of deposits for development during past years. Naturally those 
containing the maximum amount of plastic clay in relation to the overburden, and the minimum 
hauling distance to rail have been worked, so that at present there are few known remaining 
deposits from which clay can be taken as cheaply as in the past. For the most part it will 
be necessary to remove greater depths of overburden, haul from greater distances or resort to 
mining. \Vhile there is much to commend the latter method of recovery, it must be borne in 
mind that costs will be somewhat higher than for open pit working, particularly due to the 
considerable timbering necessary to take care of the poor roof conditions, where shale is the 
overlying bed. 

\\'hilc the whitemud in the area under discussion corresponds geologically with those 
further east near Fir Mountain, Flintoft, \Villows, and other areas, they are not the same in 
type or for ceramic uses. Those in the west in the Cypress Hills area are not so pure, and are 
not as refractory as those further e.ist, nor do they burn as white or as free of colour. These 
c,mditions are not only true of the plastic white clays in the west but arc also quite true of the 
clay or kaolin portion recovered through the washing of the kaolinized sandy white clays of the 
~::une area; the latter usually burn to cream shades rather than white. and, so111e even bluestone 
in the general range of cone 10. Tn the raw state, some of the clays in the west are whiter than 
many of those in the east. 

Tn general. the zone 3 plastic stoneware clay must be blended with a portion of the zone 
I kaolinized sandy clay in order that the shrinkage m;iy be reduced and controlled for various 
kinds of ware, and blending is also use<l to alter the temperature of firing. That is, the same 
cla,· is used for the production of both yellow ware and stoneware, and in the latter case the 
firi°ng temperature to best suit the body and glaze is several cones higher than for the yellow 
ware. J f the sandy clay is not added, then the stoneware body becomes blues toned and over­
f ired before the temperature necessary to the melting and maturing of the glaze is reached. 
There are still other reasons why it is desirnhle to :idd the sandy clay to the plastic, the 
more important being better and faster rates of filtering and casting. Tbe plastic clay is very 
fine grained and unless opened up by the coarser grained sarnly clay, would pack so dense on 
the filter press cloths that a proper cake could not be produced, and the same general condition 
would occur in the casting molds. 

It should not be assumed that the plastic clay is of low ~rade or quality such that it re­
quires special treatment. It is not defe-ctive in its properties; m fact it is of higher qualities 
than certain clays which have long been used in other countries for stoneware manufacture. 
\\'hile it used to be common practice to select and depend upon a single clay for yellow ware 
stoneware and other kindred lines, such is not the case at present, in that it has been found 
hetter to blend two or more clays of different properties, and by so doing there is possible the 
variation and control of the raw and pyrometric physical properties best suited to any one or 
more products. 

In so far as quantities are concerned, due to erosion near the end of the Whiten1ud 
period and other conditions, the amount of the plastic stoneware clay available is far less than 
that of the sandy clay of zone 1. The former clay should tl1crefore he more generally employed 
for the lighter or pottery types of ware, with the maximum amount of the sandy clay being 
used for the heavier clay products. Illends of those clays in zone 2 and the Battle with the 
sandy clay of zone 1 offer possibilities for investigation regarding the conservation of the 
white plastic clay. At present and for years past, the clays of zone 2 and the Battle have been 
discarded with the overburden material as being useless. From past tests tl1ese unused clays 
were found to have undesirably high drying shrinkage, but on the otl1er hand the burnin~ 
shrinkages were very low, a fav1:mrable condition indeed. Therefore, if through blending with 
the sandy clay the unburned shrmkage could be reduced, then there would be possihilities of 
using those clays which are now wasted. 

ln the following tables XI and XII there is presented data regarding the raw and 
burned properties of a limited number of the \Vhitemud cla~s which occur in the Cypress 
Hills area, more in particular those from near Eastend and K.nollys. As may be noted from 
the data presented, there are variations in the properties of the Cypress Hills Whitemucl clays 
from place to place, though in general they run fairly close to type, to the extent that through 
blending of the plastic with the more sandy clays it is possible to maintain mixtures of uniform 
quality. As an example of the variations in the properties of widely used stoneware clays in 
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lhe United States, a few of tlie extremes are· presented to show that the variation in the 
Saskatchewan clays of the same type are well within tlte limits. The general averages of the 
former clays are: water of plasticity 18 to 38 per cent. ( in most cases above the average of 
these two figures), drying shrinkage on the dry basis ranging from 5 to 15 per cent. with 8 
as a fair average, and modulus of rupture averaging about 250 lbs. per square inch for the raw 
clay. A fair average of burning shrinkage is about 10 per cent. The absorption naturally varies 
from near zero in vitrified stoneware to as high as 10 per cent. in some yellow wares, though 
lower absorption percentages in the latter case to be desired. 

These clays can definitely be classed a being of major importance to the ceramic 
industrial development of the province, in that from them there may be made a wide variety 
of useful and necessary wares. Among the more important are those wares for which they are 
now being used, yellow wares, stoneware, artware, scwerpipe and wall coping, to which there 
may be added through the selection of certain beds, chemical stoneware, terra-cotta, face brick, 
glazed and enamelled brick and tile, structural and floor tile, fire proofiing, some lines of sanitary 
ware, stove lining and other lower grade refractor ies. Tt is not to be expected that all of the 
above listed (lro<lucts can be successfully produced, since there may be local conditions, such as 
costs, markets, and distanC'e to same which might make it unwise to undertake the manufacture 
of some of the items mentiom::d. There may be in the future, as in the past, economic reasons 
fo r shipping some of the clays to other points for manufacture . 

Outcrop exposure of the sandy and plastic Whitemuds near the west end of 
Willowbunch Lake . 

Sandy Whitemud days exposed on the east wall of Frenchman River valley 
near the Whitemud P.O., south of Dollard. Sask, 
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TABLE XI 

RAW PROPERTIES OF WHITEMUD YELLOW WARE - STONEWARE CLAYS. 

EASTEND-CYPRESS HILLS AREA 

Sample Thickness % Water % Urymg = 

No. Location Raw Colour Sampled Overburden Plasticity Shrinkage General Remarks 

4.H 7 & 8-7-21w.: W hite 5'--0" 10-20 ft. 26.0 6.0 This clay reported to dry safely. 
432 7 & 8-7-21w3 Purple grey 2'-0" 10-20 ft. 23.0 8.3 Contains fine-grained iron concretions. 
433 7 & 8-7-21w3 \Vh1te 6'--0" 10-20 ft. 24.0 5.0 This clay and the two above occur together 

and have been widely used. 
Ul .36-6-22w3 Light Grey 6'--0" ? 25.0 6.0 This clay and 436 occur together and used 
4.i6 36-6-22w.3 Dark grey ? ? 25.0 7. 0 for pollery and sewer pipe since 1916. 
437 25-6-22w3 Very light grey 8'--0" ? 24.0 6.0 This and the next two clays have long 
438 25-6-22w3 Greyish white 5'--0" 10-30 ft. 25.0 7.0 been used for yellow ware, stone-ware and 
440 25-6-22-w3 White 4'--0" 10-30 ft. 26.0 8.6 sewer pipe. 
C25 NW.25-6-23w3 Pale grey green, 3'-5" 10-30 ft. 27.0 8.5 Working propcritcs reported as good. 
cs SE.29-6-22w3 Not given 5'-.l" 10-30 ft. 26.0 6.5 Good plasticity. 

C30 SE.29-6-22w3 Pale grcenbh 2'-9" 10-30 ft. 26.5 7.5 Fair plasticity. 
W1646 NW.36-6-22w3 White 5'--0" 10-30 ft. 22.0 5.8 Short, working properties rdther puur. 
\\'1678 NE.15-6-22w3 White 6'--0" 10-30 ft. 20.7 5.0 Short, working properties rather poor. 
WI676 NE.15-6-23w3 Brown 2'--6" 10-.10 ft. 30.7 8.8 Plasticity very good. 

14 SE. l 7-6-22w3 Nearly white ?-40 ft. 28.7 9.4 Is very plastic, smooth grained. 
4411 SE. I 7-6-22w3 Nearly white 4'--0" ?-4rJ ft. 18.9 2.8 More siliceous, occurs just below Nu. 14 
4412 SE.6-7-22w3 Nearly white 6'--0" 10--40 ft. 27.0 6.4 This corresponds closely to No. 14. 
4413 SE.6-7-22w3 Nearly white 4'--0" 10--40 ft. 22.5 5.3 This corresponds closely to No. 4411. 
4414 SE.8-7-2tw3 Purple grey 5'--0" 10-40 ft. 31. 4 9,6 Rest on the plastic white beds. 
4608 SE.30-6-22w3 Dluish-grey 8'--0" 0--40 ft. 30,3 8.0 A fairly large exposure. 

NoTE;-Samples 431-440 inclusive-Davis, N. B., Dept. Mines, Canada, Mines Branch, Rept. 468. 
Samples C25-WJ676 iuclusive--McLearn, F. H. and McMahon J. F., Geol. Surv. Canada, Sum. Rcpt. D 1933. 
Balance, Ceramic Dept, University Sask. 
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TABLE XII 

BURNED PROPERTIES OF WHITEMUD YELLOW WARE - STONEWARE CLAYS 

0 10 ........ ········ ........ ........ ........ ........ ........ . ....... ........ ........ ........ . ....... 1. 7 *0.5 0.0 0 . 0 1. 1 *0.5 
........ ........ ........ ........ ........ ........ ........ ........ . ....... ........ ........ . .. ..... 13.6 18.4 18.9 16. 1 18.2 17.2 

------,-------------------------------- -----------
07 .... .... 1.8 *0. 6 0. 1 

........ 12 . 8 17.8 17.2 
0.0 .... 0 . 0 

15.9 17.117.0 
---1----1---------- - -------------- - ----------- - - -------------

White 05 Dirty Cream Creamy Creamy Creamy Dirty ....... . 
Cream Shade White White White Cream Cream ...... .. 

0.0 
13.5 

0 . 0 2.3 .... .... .... .... ........ L. .. ...... ....... . 
1+ . 5 12.8 ...... .. ................ Cream ... ..... ...... .. 

---1----1------- - - - - - - -------------------------------- - ----------
O+ White Dirty Cream Creamy Creamy Creamy Cream Dirty ...... .. 

Cream Shade White White White Cream ...... .. 
........ L. L. 
.... .... Cream \\'hite Buff 

1.8 0.0 2.1 
11.9 17.4 15.2 

0.0 5.9 
14 .5 16.6 7. 2 

---1----1---- ----1----1--- - --- - - ---------- - - ------------ ------- - - - - --
02 White Dirty Cream Creamy Creamy Creamy I+. 6 Dirty ..... .. . 

Cream Shade White White White Cream Cream ...... .. 
........ L . White L. 
........ Cream BurT 

2.2 0 . 0 3.0 
10. 0 17 .2 13. 1 

0.9 ..... ... 6 .9 
U.7 1+.9 5.6 

----1----1---- - ------------- ---------- ------ ---------- ------------
Cream Dirty Cream Creamy Creamy 1 . 6 Cream Dirty ....... . 

Cream Shade White White 21. 7 Cream ...... .. 
........ L. White L. 
........ Cream Buff 

2 9 0. 7 
7 .6 16. 3 

5.7 
7.9 

1.9 8.7 
11.8 10.5 0.6 

---1----1----------------------------------- - - --- ----- - -------- --
2 Cream Dirty Cream Creamy Creamy Creamy Cream Dirty 

Cream Shade White White White Cream 
5.0 
6. 7 

4.5 
12.3 

5.0 
4.3 

1.0 White 
10.7 

6.+ 
5.0 

L. ....... .... .... . 
Cream 

---1----1------------- ------ --- --------------- - - - -------------- --
3 Cream Dirty Cream CreamyCreamyCreamy Grey 3.4 L. L. 0.7 P.gray 3.8 0.6 6.9 2. 4 

Cream Shade White Whi te White ........ Grey Cream Drab Cream 11.5 Duff 7.6 16.0 6.5 10.9 10.5 
---1----1----- - - ---------- - - - - - --- - - - ------ --- ------------ - - - - - --

4 Cream Dirty Cream Creamy Creamy Creamy Grey 
Cream Shade White White White 

•-Expansion 

D. 
Grey 

S.5 
4. 7 

5. 0 
6.5 

7. 0 
1. 7 ? 

L. 
Cream 



TABLE XII-C ontin11cd 

BURNED PROPERTIES OF WHITEMUD YELLOW WARE - STONEWARE CLAYS 

Fired EASTEND-CYPRESS AREA 
at --- - - - - -------------------------------- -

Cone Clay No. 
431 432 433 43-1 4~6 -U7 438 4l0 C25 cs c m \Vl6-l6 WJ678 W1676 14 4411 441 2 4-113 4414 4608 

--- ------ - - - --- - --- - - - - - - - - - - - - ----- - ----
5 Cream Dirty Cream 6.0 Creamy Creamv Grey 4.4 Cream Cream Light L. 

Cream Shade 5.4 White \\'bite · ........ Grey Drab ? ? ? Cream 
--- - - - ---- - - - - - - - - - - ---------- - - -- - - --- -

6 Grey Grey Grey Creamy Creamy Creamv Grey D. 7.5 6. 5 7 .0 2 . 0 0 .9 6 . 6 5. I 1.0 7.7 3 . 0 
White White White . Grey 1. I J.9 0.0 8 .0 11. 5 4 . 5 4. J 15. J 4.3 9. 2 9 .0 

------ - - - --- - - -- - - --------- - - - --- - --- - - -
7 9 . 0Shk. 6 . 7 Grey Creamy Creamy 6. 0 Grey Over Grey Grey Drab Grey Dirty Good L. 

...... Abs. ........ White White L.grey fire Buff Buff Buff Grey 
--- - - - - - - - - - - - - - ------- - ----- - --------- -

8 ........ . ....... Grey Creamy Creamy Grey ........ 5.5 2.3 9.5 .. ...... ........ 
... ..... . ....... White White . ... ... 2. 1 I I. 6 0.0 6.1 8. 2 _, - - - - ----- - - - - - - - ----- - - - - - --------- - ----

00 9 Over Over Over 9.0 2.6 Over ........ L. 
fire fire fire Grey 9 . 3 fire Grey 

- - - ---- - - - - - --- -------- - - - - ,6.2 --------- -
10 Over Over Over 9 . 0 Over I 3.6 9 . 9 6.2 

fire fire fire Grey fire 1. 5 9 . 5 0.0 2. 5 7. 6 
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WHITEMUD FORMATION - SOUTH CENTRAL AREA 
BALL CLAY TYPE - WHITE OR UGHT BURNING 

G e olo9ical Comment 

This group of the \Vhitemud clays, while of the same geological age as those in the 
Cypress Hills area, are as aforementioned, usually different in raw and burned properties. 
In the raw state they are grey, purple, brownish, chocolate, and some nearly black, an<l they 
burn white or at least to very light colours, due to the fact that most of the impurities present 
are organic. There are some which are stained by iron; these may be of pink, yellowish. or rust 
shades an<l do not burn white. The condition of the iron, however, has a strong influence; for 
instance, where it occurs as small concretions or in oolitic form the raw clay may not be 
discoloured, though when humed the snmll iron grains will show as dark specks or spots. 1n 
such cases it is often possible by washing and screening or by flotation to remove the iron, 
though unless the iron is in particle form, such methods will not improve the clay. 

The more easterly \Vhitemuds in which the ball clays occur are found to be more widdy 
distributed than are those of the stoneware type in the west. In moving eastward from the 
Cypress Hills area. the stoneware clays are not found to outcrop east of range 19-w3rd, 
except in a few isolated cases, their absence being due to early periods of erosion which 
removed large areas of the \Vhitemuds to the east such that the Bearpaw is exposed at many 
places. 

To quote Furnival (8) "The \\/hitemud formation is not everywhere in 
contact with the overlying Battle form:ition, but like the Eastcnd formation, has 
been subjected to erosion prior to deposition of the post-8:ittle, Frenchman 
formation. At many places within the area \\'hitemud beds :ire in contact with coarse 
greenish-brown sands of the Frenchman formation, erosion having remove.'<! all of 
the Battle formation and more or less of the \\lhitemud-at other places erosion 
has also rcmo\·ed all of the \\'hitcmud and part of the Eastcnd formation." 

.... "During a subsequent erosional period that 11recc<led the deposition 
of the Cypress Hills formation, beds as low as the Bearpaw formation were 
removed in places." 
Quoting from McLearn (17) "The \\'hitenmd beds were not only subject to 
erosion in the pre-Ravenscrag intcr\'a l. hut to lattr erosion as well, for clay 
deposits of both zones were destroyed by erosion in Tertiary and Recent times." 

.... "Thus the 'v\/hitemud and Ravenscrag, with its \\' illowbunch member, 
were removed from all but certain areas favourable to preservation in the southern 
part of the province. This is why the \\lhitenmd and Ravcnscrag formations are 
now confined to the old and high watershed between the ancient Missouri and 
Saskatchewan drainage hasins, including the high Cypress Hills, Frenchman Ri\·er. 
Vvood Mountain, and Big Muddy Uplands, to the high Coteau, and possibly also 
to the synclinal basin along the Souris River." 
East from the most easterly outcrops of the V,lhitemud in the Cypress Hills-Frenchman 

River areas there is a wide gap of nearly 100 miles where the \\fhitemud is absent. From there 
on numerous type outcrops may be noted near the small villages of Fir Mountain and \\'ood 
Mountain, then east and northward along the railway in township 5, ranges 3 and 4. south and 
southeast of Flintoft there are numerous splendid outcrops of both the plastic and the 
kaolinized sandy \\'hitemucls. Other exposures are on the north and south sides of Twelve 
Mile Lake in township 6 near the lower end of the lake. 'l'o the north-cast from the last 
mentionccl location near the villages of Willows and Readlyn are located the deposits of 
Whitcmuds which have been under development for many years. Clays from this general 
district have been widely used at Medicine Hat, Alberta, for the manufacture of pottery and 
sewerpipe, also for a number of years regular shipments of the plastic ball clays from these 
deposits and others near the west encl of \Villowbunch Lake were:: made to whitcware potteries 
in Ohio, an export market which was finally lost due to the depression years and certain local 
conditions rather than the quality of the clay. 

Distribution 
The outcrops near the west end of \\'illowbunch Lake arc the last to he seen until 

reaching the Big Muddy Valley at a point aproximately sixteen miks west of the upper end of 
Big Muddy Lake; from there eastward along the deep valley for ten miles there are nry good 
exposures of both the plastic and sandy beds of the Whitemuds. Unfortunately they are low 
down near the valley floor and arc therefore under an excessive amount of overburden, such 
that open pit working would be practically impossible. This area is the most easterly known 
major occurrence of the Whitmuds of the white burning type. Small outliers which may be 
isolated blocks, arc found in the valley of the Souris River in the general area of Goodwater 
and Halbrite. Other more distant showings or exposures are those on Avonlea Creek, others 
at Claybank in the Dirt Hills, those in the Cactus Hills, small showings near the north end of 
Lake of the Rivers, also in the Vermilion Hills north of Aquadell, and outcrops tei1 miles 
south of Beechy in township 21-ranges 10 and 11-wJrd, plus small findings at a limited number 
of other places. Those readers (Jf this report who may be further interestecl in the location of 
the high grade Saskatchewan clays will find much of interest presented on Map 267.'\ (7) . 
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In the following tables XII[, XI\', X\", am! x,·1. there are prescnle<l some of tlie more 
important raw and burned properties of a. number of the clays of the type under consideration. 
For other samples reference is made to \Vorcester, "Twenty-One Saskatchewan Rall clays" 
(28), :ind to the Annual Reports, recorded as appendices to this report. 
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TABLE XIII 

RAW PROPERTIES Of THE WHITEMUD LIGHT-BURNING PLASTIC CLAYS 
- r - . 

Sample Thickness ' 1 \Vat er ,,. Drying 
'" It 

No. Lomtion Rnw Colour Sampled Overburden Plasticity Shrinkage General Remarks 

F • IR MOUNT.\IN 1\RE.-\ 

3137 NE.-l5-5-hv3 Chocolate 1'-0" 10-30 ft. 36.4 9.7 Taken from a uutte. ls a little too sandy. 
3138 NE.-16-5-4w3 Dnrk grey 1'-0" 10-25 ft. 32.5 8.1 Taken just above 3137, is fairly plastic. 
.1139 KE.-16-5-4w3 Med. grey 5'-0" 10-20 ft. 30. 7 8.3 Taken just above 3138, is fairly plastic. 
.H40 NE.-16·5-4w3 Rusty grey 61-0" 10-20 ft. 34.5 9.8 Taken al..,ove a l..,and of clay ironstone con· 

cretions. 
.~l-U NE.-16-5-·hv.~ Med. grey 3'-0" 10-20 ft. 36.1 9.7 Taken just above 3140. 
30102 NE.-17-5-·hv3 Purplish 6'-0" 10--20 ft. 32.S 9.9 
30103 NE.-17-5-4w3 Dk. chocolate 3'-6" 10-20 ft. 35.5 12.9 

F •LINTOFT ARE.\ 

00 3092 NW.-34-5-3w3 Med. grey 6'-011 10-20 ft. 33.9 9.2 Good drying properties. 
3093 NW.-34-5-3w3 Light grey 4'-0" 10--20 ft. .35. 3 9.8 I ft. of lignite between this and 3092. 
3095 N\V.-34-5-3w3 Purple 3'-0" 10--20 ft. 30.5 8. 1 This sample is above 3092 and 3093. 
3904 NE.-27-S-3w3 White 3'-0" 10--20 ft. 38.6 8.6 This is the only white ball clay so far 

found in Saskatchewan. 
442.'i XE.-27-5-3w3 Brownish 4'-0" 10--20 ft. 3.J..9 9.4 This sample taken just above 3904. 
4426 NE.-27-S-3w3 Lighter shade S'-0" 10--20 ft. 34 .3 9.1 This sample taken just above 4425. 
410.J. :'.'JW.-26-5-3w3 Purplish grey ,l'- 0'' 10-15 ft. ,H.2 8. 1 This and the next sample were collected 
4105 :'.'J\V.-26-5-3w3 Purplish grey 6'-0" 10-15 ft. .B.4 8.8 one quarter mile south of three preceding. 

\ ' ILLO\\'S-Rl'.:ADL Yl\ AREA. 

2622 NE.-1-8-29w2 Purplish grey 5' Approx. 10--15 ft. 34.3 9.9 T his deposit has ueen under development 

.!\'lined 
for year~ . 

2624 NE.-30-7-28w2 Purplish grey 4'-0" 38.6 13.6 No shipments since 1930. 
2770 SE.-33-7-28w2 Purplish grey 21-6" 8-15 ft. 33.1 9.6 92 is the new number. Occurs below a thin 

. 
lignite seam. 

4.J.20 SE.-l2-8-29w2 Dark grey 10'-0" 10-15 ft. 32.8 10.8 T hin lignite seam auove and a clay zone 
plus concretions below. 

-!421 NW.-7-8-28w2 Purplish grey 8'-0" 10--15 ft. 32.8 10.2 Occurs just below a thin lignite seam. 
2615 SE.-33-7-28w2 Nearly white 10'- 0" l}-30 ft. 33.-t · 10.1 10 is the new numuer. Occurs twelve ft. 

below 2 770. 
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T.\BLE XIII-Continued 

BURNED PROPERTIES OF THE WHITEMUD UGHT BURNING PLASTIC CLAYS 

Sample 
Ko. Luc:ation Raw Colour 

\"ER\VOOD-WILLOWBUNCH AREA. 

2767 SW.-12-6-28w2 \"ery dark 

-t 11 <J S\V.-12-6-28w2 Med. grey 

:::: :'::.:·::28w2 I ~:::: ::: 
BIG J\l t:DDY VALLEY ARE.-\. 

30-16 

3121 
3122 

3910 

3912 

SW.-36-3-Hw2 Purplish grey 

N\\'.-3-t-3-2-lw2 n ark grey 
l\\\".-3-l-3-24w2 Med. grey 

:-.i\V-27-3-l-lw2 Light grey 

N\V-3-l-3-2-lw2 Light grey 

BLCE HILLS-GOODW1-\TER-NEIDP:\TH 

2728 

3115 

3116 

3110 

3143 
3 !41 

' 

NW-19-13-25w2 Purplish grey 

SE.-18~5-12w2 Light grey 

SE-18-5-12w2 Dark grey 

S\\".-13-14-11\d Light grey 

S\\".-IJ-1-l-J JwJ Purpli~h grev 
S\\·.-1.l-14-llw3 Light yellowish 

Thickness 
Sampled Overburden 

5'--0'' 

.3' + 
3' + 
9'-0" 

5'--<i" 

3'-0" 
3'--0" 

2'-6" 

5'--0" 

10'--0" 

4'--0" 

2'-0" 

4'--0" 

2'-+ 
5'-+ 

30--10 ft. 

'.\l ined 
J\lined 

30--10 ft. 

Excessive 

Excessive 
Excessive 

Excessive 

Excessive 

0-30 ft. 

? 

? 

20-+ ft. 

20-+ ft. 
2~+ ft. 

.. 

% Water 
Plasticity 

39.7 

-10 . 2 
40.3 

3-1.2 

H.-l 

32.6 
32.7 

31. 7 

35.2 

38. 9 

27.2 

28.0 

34 .6 

,19.-1 
45.0 

% Drying 
Shrinkage 

11.-l 

15 . .5 
H.7 

10.1 

18.9 

8.2 
8.6 

9.-l 

10. 5 

11. 9 

6.7 

6.8 

8.2 

13. 7 
13.9 

General Remarks 

Raw modulus of rupture 1,008 lbs. 50% clay 
50% flint. 
T his clay mined and shipped 1925-1932. 
From same mine as 4119, though collected 
in 1944. 
Raw modulus of rupture NS lbs. 

This clay would have to be mined. There is 
lignite above it. 
This clay occurs just below 3122. 
This clay occurs just below 3122. A thin 
seam of white clay. 
This clay occurs above other ball clays and 
under lignite. 
This and the above clays would all have to 
be mined. 

This and other local clays are used in 
rnmpounding refractory bodies. 
This bed of clay is at a steep angle. May 
not be in place. 
T his bed of clay is at a steep angle. May 
not be in place. 
This clay and No. ,H-13-44 are closely as­
sociated. 
The area will require a thorough investi­
gation in that the conditions are unusual, 
possibly a fault block . 
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Type exposure of Whitemud beds with overburden of Ravenacrag. aouth of Flinlolt. Sask. Dark apolB al baae of white band are 
iron bearing concentraliona. 
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TABLE XIV 

BURNED PROPERTIES OF THE WHITEMUD LIGHT BURNING PLASTIC CLAYS 
.. 

and 
.. ., 

(Percentage fire shrinkage absorption) 

Fired FTR . MOUNTAIN AREA • 
at 

Cone Clar 
3137 3138 3139 3140 3141 30102 3b103 

010 
................................ 

07 ································ 

0-! ································ 

02 ....................... ......... 5.5 shk. 4 . .5 4.8 5.9 4.8 5.6 6.3 
18.7abs. 18.7 16. l 13.9 17.3 12.8 12. 7 

································ 
2 ........................ ........ 7.0 4.9 6.6 9.2 7.6 7.0 8.9 

14.0 15.+ 12.7 9.6 10.8 10. 7 8.3 
3 ............. ................... 

4 ································ 7.9 10.3 10.4 10.5 11.0 9.2 11. 3 
13.0 8.4 7.5 3.1 5.4 7.4 0. l 

6 ................................ 7.9 10.4 10.6 11.0 9.5 11. 4 
12.7 8.1 6.5 4. 1 6.3 0.0 

7 ·············· ·················· 

8 .......................... ...... 8.6 10.4 11. 0 11.0 10. 1 11.5 
10.6 7.3 6.5 4.0 5.6 0.0 

9 ........................... ..... 

10 ······························· 8. 7 10.4 11. 0 11.4 10.3 11 . 6 ,, 
10. 5 6.9 4.5 2.3 4.5 0. 0 

12 ............................ .... 

14 .......................... ...... 

• 
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TABLE Xff 

BURNED PROPERTIES OF THE WHITEMUD LIGHT BURNING PLASTIC CLAYS-Continued 

(Percentage fire •hrinkage and ab•orption) 

WILLOWS-READLYN AREA 
Fired 

at Clar 
Cone 2622 2624 2770 4420 4-121 2615 

010 ....................................... ......... 1. 2 
17 .0 19.3 

07 ... .............. ............................. .. 1.1 
16.4 18. 2 

04 ................................................ 2.9 
14. 7 17 .6 

02 ················ ······························· 3.6 
13.0 15.9 

................................. ............... 5.7 
11. 2 

2 .................................... ............ 

3 ' 6.8 ..................... .............. ............ 
10.6 1 l. 2 

4 ··············································· 
5.7 3. 2 6.2 5.7 

6 ······················-·············· .. ........ 9.2 8.9 7.0 7.2 
5.42 2.4 5.3 9.1 9.5 5.7 

7 ································ ········ ········ 
8 ········· ······································· 9.7 8.9 7.2 7.3 

4. l 1.9 3.9 7.3 8.5 5.7 
10 ·· ·············································· 9.9 9.2 7.7 7.9 7.9 

3.9 1. 9 4.6 5.6 7.7 4. l 
12 ················································ 10.5 9.6 7.8 8.4 

1.6 1.9 2.8 3.0 -14 .. .. .. ......... ................................. 
1.3 1.8 l.6 0.4 
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TABLE XIV 

BURNED PROPERTIES OF THE WHITEMUD UGHT BURNING PLASTIC CLAYS-Continued 

Fired 
at 

Cone 

010 

07 

04 

02 

2 

3 

4 

6 

7 

8 

10 

12 

t4 

(Percenla9e fire shrinkage and absorption) 

VERWOOD-WILLOWBUNCH AREA 

87 

2767 

3.4 
8.2 
2.0 

8.6 
l. 9 
9.1 
1.8 
9.6 
1.6 

1.3 

4119 

11. 7 

8.2 

7.0 

4.0 

4.0 

3.9 

1307 26150 

0.0 
14. 4 

1.8 
12.7 

.......• 
1.8 

12.7 
········ 3.4 

2.4 8.4 
11.3 3.2 

4.6 8.7 
9.3 2.1 
4.5 9.1 
7.4 2.5 
7.5 9.2 
1.0 0.9 
9.3 
0.0 0.5 



TABLE XIV 

BURNED PROPERTIES OF THE WHITEMUD LIGHT BURNING PLASTIC CLAYS-Continued 

Fired 
at 

Cone 

010 

07 

04 

02 

2 

.3 
4 

6 

7 

8 

10 

12 

14 

(Percentage fire shrinkage and absorption) 

BIG MUDDY VALLEY AREA 

88· 

3046 

6.5 
8.7 

8.6 
4.5 

10.4 
1. 7 

10.2 
1.5 

10.7 
0.7 

11 .0 
0.7 

3121 

5.6 
18.9 

8.4 
13.7 

10.2 
9.5 

10.2 
9.4 

10.6 
8.3 

11. 1 
8.0 

3122 3910 3912 

10.5 
5.4 

17.2 

8.9 
8.1 9.4 

11. l 8.7 

8.1 
8.9 9.6 
6.9 7.3 

10. 7 10.0 
6.5 6.5 6.0 

6.1 
I0.7 11.0 
6.2 5.2 6.0 

11.4 11.2 
5.8 4.7 4.6 

11. 0 
'4.9 
2.0 
2.0 

... 
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TABLE XIV 

BURNED PROPERTIES OF THE WHITEMUD LIGHT BURNING PLASTIC CLAYS-Con1mued 

(Percentage fire shrinkage and absorption) 

BLUE HILLS-GOODWATER-NJEDPATH 
Fired 

at Clay 
Cone 2728 3115 3116 3110 31-13 3144 

010 ·································· ·············· shk. 
abs. 

07 ............ ... ................................. 

04 ................................................ 

02 ............................... ................. 4. 1 3.5 4. 2 4.1 5.9 
17 .4 17 .1 20.3 15.3 15.5 

................................................ 

2 ................................................ 5.8 5.4 5.6 6.8 8.5 
14.0 14.0 18 .0 10.3 10.2 

3 ................................................ 

4 , ,,,.,u,, , .............. . ...................... 9.9 8.3 11. 3 9.1 9.1 
2.7 6. 7 10. 1 6.3 5.2 9.0 

6 ................................................ 9.0 10.2 8.7 12.3 9.2 9.1 
2.3 6.1 8.9 5.6 3.0 8.5 

7 ................................................ 

8 ... ..... ... ......................... ............ 9.6 11.0 8.8 12.4 9.2 9.2 
1.4 5.3 7.7 4.3 2. 1 8.3 

9 ... ............................................. 

10 ....................................... ......... 9.7 11.0 9.3 13.0 9.7 9.2 
1.4 4.9 7.2 3.9 1. 2 7.6 

12 ................................................ 9.9 
1. 3 

14 ................................................ 
1. 2 
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TABLE X\' 

ANALYSIS OF WHITEMUD BALL CLAYS - WILLOWS DISTRICT (28) 

Ceramic Dept. No ......... . 
Chemistry (?~pt. No ...... . 
Loss on 1gmt1on ... .......... . 
Silica (SiO 2) .................... . 
Alumina (A'203) . ......... . . 
Titania (Ti02) ......... ...... . 
Iron (Fe203) .. ... .. .. .... ... . 
Lime (CaO) .... .... ........ . 
Magnesia (Mg()) .... ........ . 
Alkalis (Na 20) .......... . 

2617 
5,./27 
11. 66 
56.92 
28.96 
l.02 
0.85 
0.58 
0.25 
0. 21 

2622 2624• 2629• 2611 2619 
55/ 27 56/ 27 57/27 70/ 27 71/27 
13.665 13.02 9 . 16 13.56 12.45 
51.285 54.31 65.14 54.49 55.63 
32. 70 28. 77 28 .87 28.89 29.36 
0 .68 0. i8 1.05 0 . 75 0.82 
0.69 0 .81 0. 73 0. 79 0.90 
0.78 0.98 Trace 1.08 0. 56 
0.30 0.65 0.33 0.62 0. 35 
0. 43 0.90 0.10 0.02 0 .23 

Total __ . .. .. . .... ,_1_00_._4_5_, __ 1 oo_._53 _ _ , __ 100_. 2_2_,,_1_00_ .. 1_3_
1 

__ 1_00_._2_0_ , __ 100_._Jo_ 

•-Unwashed. 

Ref. (SI 
47-l 474W 

SiO, ....... ...................... ....................... ......................... ................................. . 58.28 56.42 
Al203 .. ... ............................ ...... ......................... .. ...................... .............. .............. . 26.07 27.89 
Fe 203 ...... ........................ ....... .... ...................................... .. ....................... .......... . l.61 l. 75 
FeO . . . ...... ........ ...... ... ........... .......... ............. ........ ... ....................... ....................... ... . . 18 . 18 
CaO .... . .... .... .... ...................... .................................. ............ ...................... .......... . .68 .96 

~~&-·· ··_ .::.:::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .3,. .21 
.32 . 59 

Na,O .. . ...................................................................... .......................................... .. 1.14 l. 73 
C01 ...... ............................................. ....................... ...................... ......................... . . 10 .17 
H ,O ... ......................................... .... ............................................... ...... ............. ..... . 12.02 10.40 

100.74 100.30 

TABLE XVI 

WASHING TESTS ON TWENTY SASUTCHEWAN BALL CLAYS - ELUTRIAnON (28) 

% tn % in % in % in % Total 
No. 200 Mesh No. 1 Can No. 2 Can No. 3 Can Sands Oay 

2614. ···························· S. 1 t. l 2.9 10.9 20.0 80.0 
2615 .......................... .. S.3 2.5 S.4 8.4 21.6 78.-l 
2617 .... ........................... 3.7 1.0 3.3 S.9 13.9 86.1 
2619 .. 

.-u .. ······· •······••· ···· · 5.2 2.0 5.1 8.4 20. 7 79.3 
2622 ••n· o••oooou ,,ol • ••O •• • • •• • 3.4 1. 0 2.9 7.0 1-l .. 1 85 .7 
2624 . ··························· 5.5 0.8 4.5 8.5 19.3 80.7 
2626 ... •···························· 14.3 5. -l 4.9 10.-l 35 .0 65.0 
2627. ..... ························ 3.2 0.0 3.5 10.0 16.7 83 .3 
2629 .. ............................ 6.10 t. 2 2.8 4.6 14 .7 85.3 

273 .. .......... .. ................ 3.4 1.6 4 .8 · 8.6 18.-l 81.6 
277 .. ............................. 4.7 2.4 4. 5 7.3 18.8 81. 2 
278 ....................... .. ... 5.2 0.6 1.6 6.6 14.0 86.0 

2721. .. .. ···························· 5.6 t.9 2. 8 5.9 16.2 83.8 
2723 ............................ 2.9 8.2 4.3 8.0 23.4 76 .6 
2728. .. ............................. 6.0 2. 7 7.2 10.3 26.2 73.8 
2734 .. .............................. 4.8 5. 7 7.2 1 t. 1 28.8 7l. 2 
2742 ....... ..................... 4.6 2.8 5.6 9 .8 22.8 77 . 2 
2767 ............................. 5.0 2.1 1. 5 2. 7 11.3 88.7 
2769 ....... ...................... 3.1 1. 6 4.2 12.6 21. 5 78.5 
2770 ..... .................. 6.1 . 6 3.4 10.6 20.7 79.J 
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In a further general comparison of the Saskatchewan ball clays with those from 
England and the United States, the following observations are nf interest, noted from the 
data ohtained by Parmelee & Mc Vay (21) and from other reliable sources . 

In respect to the raw strength of each clay when mbced in a ratio of 
flint and calculated as the moduli of nipture the results are as follows: 

l : 1 with potters 

TABLE XVII 
Raw Strength Comparison 

Total General 
Kumbcr Average of Single Single 
of Clays Where From All Highest Lowest 

7 Ken tuck,· 343.5 lbs. 427 lbs. 223 lbs. 
5 Tenessee 378.6 .. 478 .. 293 .. 

15 English 426.5 .. 568 .. 345 .. 
21 Saskatchewan 701.5 .. 1008 .. 440 .. 

While there is little difference between the Kentucky and Tennessee clays, they are in hoth cases 
somewhat lower in strength than the English and ar~ ,·~ry much below th.e Saskatchewan 
clays. It is quite evident that the local clays are outstandmg m the matter of their raw s.trengths, 
a ()roperty which is of major importance in the production of those wares where bonding cl~ys 
are employed such as pottery bodies of thin cross section where their raw strength must be h_1gh 
to avoid excessive handling loss prior to burnini;-. AnotJ1er important use for clays _of high 
bonding powers is in the manufacture of graphite crucibles and gl~ss pots, tl\ough m the.sc 
cases the clay, in addition to its bonding power, must have ce~t:-un other h1gl,1ly essential 
properties. Hence it cannot be assumed that all o~ those _clays winch develop a lngh stren~t.h 
in the raw state are necessarily suitable for graplute crucibles or glass pots; only those which 
become dense fairly early i11 the firing range, with little further change in their porosity prior 
to overtiring at about I 400°C. or higher. There are among tile Saskatchewan ball clays some 
which offer much promi'se as bond clays; it is the author's opinion that the future will find the 
loc:11 clays of that type in demand. 

Returning briefly to a further comparison of the Saskatchewan ball clays with those 
of the United States and England it should be noted that those from England are for the most 
part of the early vitrifying type, having little further change in volume below cone 12; it is 
for these reasons that the English clays are desirable and so widely used both in England and 
other countries. On the other hand the average United States ball clays vitrify more slowly, 
with a gradual reduction in porosity and a continuous vo'lume change up to cone 12, con­
ditions which are the opposite of those of the English clays. In Saskatchewan there are clays 
of both types, though in general their burned properties are more nearly like those of the 
English clays than are those of the United States. 

In the case of the local ball clays, since there are different types which occur in each 
of the areas, it is to be pointed out that there are most favourable possibilities, by means of 
blending, to develop, standardize and control a wide range of the physical properties such that 
the most exacting market requirements for ball and bond clays could be met. To accomplish this 
a major research project would have to be carried out, followed by the construction and equip­
(ling of a modern washing and blending plant. 

As in the case of the \Villowbunch and stoneware clays of the province some of the 
ball clays have been found to contain scum-forming salts, which for slip casting are undesirable; 
in such cases a previou~ washing would tend to remove a portion if not all of the soluble salts, 
though it is most likely that when a pit has been well opened up and the clays worked back 
greater distances from the original exposed outcrops, the scum-forming salts may be expected 
to become less and less. The reason for this assnumption is the fact that the climate in southern 
Saskatchewan where the clays occur is at best semi-arid, hence for untold years there has 
been a fairly steady evaporation of ground or undercover moisture at the outcrop of tile 
deposits; hence in case the evaporating water contained soluble salts through a le.aching of 
them from the clay. then an excess accumulation would be left in the clay beds nearest to and 
at the extreme outcror,. In field sampling it is common practice to take the samples at exposed 
outcrops, therefore in such cases even though trenching has been done to obtain the sample a 
few feet back from the face, there would still be the likelihood of tJ1e presence of a higher 
content of salts than would be the case when the pit was well opened up for industrial usage. 

In the past in a particular pit there was complaint of excess alkali in the clay the reason 
for this condition was not difficult to explain, s111ce the original outcrop was along the old 
shore line of an alkaline lake, which no doubt contributed the troublesome salts. To avoid tile 
removal of what was considered to be an excess of overburden tile practice of working the pit 
or deposit was that of skirting ;ilong the valley side (the old shore line) rather than working 
at right angles back into the bench land where in all hkelihood the occurrence of alkaline salts 
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would have been reduced at greater distance from the original front. \\lhile some of the clay 
from this deposit may not have been as free of alkali as could have heen desired, it has been 
in continuous use for pottery over a long period of years. 

\\lhile in the past it has hcen comm011 practict' to considfr and to dcsii..'11ate- these cht) ~ as 
ball clays. there are numerous cases where, ior certain reasons, some of them cannot he 11scd 
for those purposes common to ball clays. \\'hile they are all o f the same general class in so 
far as being highly plastic and for the most h11rning to while or at least Ji~ht ~hades. there 
arc wide differences to be noted regarding the presence or absence of speck-forming impurities, 
the percentage of water require<! to de,·elop plasticity, their drying and burning shrinkages, 
their rates of vitrification, absorption and other changes with increase of teml)<'rat11re. ~lost of 
these variations are common to clays of the same type in other countries. lt would therefore 
not be right to consider the loc:il clays as being unusual, but extreme care should be exercised 
in the selection and development of such clays where they may be required for definite uses. 
\Vithin the same deposit there are to be found variations in the beds or strata of clays which 
make up the deposit. and in addition, there is the likelihood of horizontal ch;mges within the 
indi\"idual beds, hence the advisability of careful field and laboratory testing is to be stron~ly 
recommended in each case. 

In the tables outlining the raw and burned properties of some of the clays under 
question, it is to be mentioned that those clays selected for the purpose were not taken as the 
best nor the worst hut rather to represent the general avera~e and to indicate any possible 
differences from area to area. 

Of the thirty-six samples listed 011ly two required less tha11 30 per cent. \\?.ter to 
develop their plasticity; these, 3115 and 3116, were collected in the most easterly are:i, along 
the Souris River east of Goodwater. Their drying shrinkage is below the average bnt their 
burned properties are more nearly average, though as stated eleswhere in the report, the heds 
from which these samples were collected may not he in the true \Vhitemnds of the more westerly 
areas, and it is not certain that they are in place. On the extreme high side regarding the water 
of plasticity there '>'ere four clays which ranged from 40.2 per cent. to 47.4 Jl{'r cent.; two 
were from the \'erwood area, one from the Big Muddy Valley. and the fourth from nea r 
Niedpath, hence such clays are not common to a single district or area. Their drying shrinkages 
are high, especially that o f clay .30:l6 which shrank 18.9 per cent. The fire sh rinkaizes are also 
high and all trials were very dense and hadly checked at the higher cones, a condition common 
to many dense burning ball clays if cooled too rapidly. Of the ren,ainin~ trials, 16.1 J)Cr rent. 
required 35 to 38 per cent. of water of plasticity, and the balance 55.5 per cent., required 30 to 
35 per cent. water with drying shrinkagts in the ~encral range of 8 to 10 per cent., which 
is normal for many hall clays. 

lt is not po~sihlc by means of the water of plasticity and drying shrinkages to note any 
particular differences in the clays from the several fields. On the other h:md from the burne<I 
trials of the clays listed in the tables, am! many other samples, it is quite apparent that there 
is more iron contamination in most of the clays farthest west, in the Fir Mountain area. 
\Vhile some of the clays in all of the areas develop specks ,, hen burned high enough. there :ire 
others which arc speck free and many ,, ith only minor amounts such that they need not he 
rule<! out for whiteware. Jn some cases the speck free clays occur hetwecn beds which contain 
few or many speck forming minerals, hence in ~uch cases it will be neces~ary to use care to 
avoid contamination tluring the recovery of the better clay, or, in other ca~s modern refining 
methods may he c·mployed to remove the impurities. In a few observed cases there are iron 
concretions of variahle shape and size which ocC11r quite irregularly in ~roups or localized 
pockets such that they could be avoided very largely by means o f manual recovery methods 
which arc most commonly used to win ball clays. In gc.-ner.-1.l, where the iron is in the form of 
these large concretions, the surrounding clay is free, or nearly so, o f the small speck forming 
grains .. 

At this time it may be well to call attention to a con,lition which might flr<l\"C quite mis­
leading in the case of J>rO\"ing up an area of clay Janel hy means of a core drill or horing 
machine. In the carrying ont of snch work the area is usually drilled hy a grid of holes put 
down at 100 to 200 foot intervals in two directions. In the first case there would be an area 
of 10,000 square feet, and in the second case -10.000 square feet of clay area 11ntoucl1ed by a 
drill hole; in either c.isc pockets of concretions could easily escape detection and :the clay 
assumed to be wholly iron free. On the other hand , if the iron or other impurities are very 
small and uniformly distributed throughout the cla~ , then the aho,·e tc~ting of a property would 
reYeal the true conditions. 

:,· Of the samples covered by tht> tahlcs, 1-U per eci'1t. of them were speck free, 30.5 per 
cent. contained very few, 38.8 per cent. more and 16.6 per cent. many. Tn those cases where the 
clays are to he nsetl wholly for whitewares then those highest in speck forming impuritic• could 
not he. cqnsidered; fortun:itely, however, tl1ere arc \"arious other wares open to them where 
freedom from specks in the final ware is of little· or no consequence. For inst;mce there are 
those :which are co,·ered with coloured or 011aque glaze~ and enamels; in sewer l'ipe. fire-proof­
ing_ _and face brick, when blended \\ ith other days or .111:,trrials to reduce their h~gh <hrinkage 
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and rcfrilctorint:ss; i\S horn! clays in snmc refractories; as plasticizers in plastic refractory 
mixes and mortars and other wares; :some may even offer promise in the raw state as drilling 
llllfllS. 

Xatur:illy those clays whirh are spc-ck free or very nearly so are to be preferred for 
all white or light coloured wares. It is becoming more and more common practice to wash 
or otherwise refine hall clays, so that clays which formerly were passed over are now made 
useable; it is also to be kept in mind that such clays a rc not used alone for whitewa res, but 
are added to give ·plasticity and ,,orking properties to the non-11lastic materials of the body 
111ix such as the flint, feldspar, Cornish stone or other fluxes, and the kaolin. The quantity of 
hall clay required in a ceramic body !-:Cnerally clues not exceed 35 per cent. and in some wares 
it m:i.y he lrss th,111 10 per cent. of the total botly mii.., therefore with such a dilution of the 
ball clay, plus the modern purifying methods and ec111ipment now employed on the body slip, 
there is small likelihood of enn a moderate amount of the speck forming minerals showing up 
in tht~ warC'. It is not at all uncommon to employ two or more different ba ll clays to supply 
the required amount of that type of clay; one may be used to develop certain properties to the 
slip or raw body, while a second and even a third clay may be required to develop the necessa ry 
burned properties. In such cases the likelihood of specks would be materially reduced through 
the greater di lution attained. 

The 1931 exposure of Whitemud beds at C.N. Ry. trestle over Jewel Creek east 
of Goodwater, Sask. Beds were trenched in 1946-47. 

Whitemuds shown in lower right hand comer, at base of Ravenscrag beds. 
north w a ll of Big Muddy Valley. Nea r the w est end of Big Muddy Lake . 
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'While some of the Saskatchewan ball clays check during rapid cooling, this condttion 
is of little concern in that even the most dense-burning clays when blended with the other 
necessary whiteware materials, or g rog in the case of refractories, no longer act in the same 
manner, nor is the rapid cooling 0£ small test pieces duplicated in most industrial practice. 

Most ball clays develop white or light shades up to and including moderate whiteware 
temperatures; there are some which change to grey or bluestone shades at the higher tempera­
tures represented by cones JO, 12 and 14, but even so they are widely used for certain wares. 
In general, the raw and physical properties of such clays arc considered to be 0£ more import­
ance than the slight alteration of body shade which they may impart. 

Comparison with Standard Ball Clay& 

Through a brief review of the hurned shades of cert;iin well known ball cl;iys from 
England, the United Stales, and those from Saskatchewan the following comparison has been 
made. 
TA11U: XVIII 

Burned Colour Comparison 

Per Cent. Bluestoned at Cones 
Ball Clays From 

8 10 12 14 
Remarks 

England (21) 7 64 64 85 21% improved by washing 
United States (21) 16 50 66 90 16% impro\'ed by washing 
Saskatchewan 17 17 32 51 All unwashed samples 

T o obtain the figures for the Saskatchewan clays, forty a\'eragc Saskatchewan ball clay sampks 
were taken at random as the source of the required information, and it is felt that the percent­
age figures are very close to a general a\'erage for the Saskatchewan clays. Granting this to be 
the case, then the local clays rank hi_gher in the percentage of non-blnestoning clays than is 
indi~ted by the English and United States ball clays, at least those investigated by Parmelee 
and McVay (21) . 

In fnrlher rderence to the Saskatchewan plastic \Yhitemnd clays, it i~ to be noted that 
they are open to choice in the matter of the time, the rate, and, the amount of their vitrification 
There are those which start to vitrify very t'arly and then continue at a slow gradual rate to 
the higher temperatures, in some cases not reaching zero absorption. Others vitrify and become 
very dense quite early, then remain fairly uni form until a degree of O\'t'rfiring has been 
reached; this type resembles some of tl1e more desirable English ball clays widely used in pottcrv. 
There is another type of Saskatchewan clay which remains quite open and not overlv dense 
at cone 14; _clay 3904 is an example of this. \\"hilc the above are the major types, indicated by 
rnrves in Fig. II, there are numerous intermediate variations such that where it is desired to 
favour certain wares or to meet fixed temperature conditions, then a suitable selection ca11 
or sh~uld .be ma~e, provided that the other properties of the clay may be satisfactory. In mo ; 
cases 1t "111 be found better to blend two or more clays rather than to depend on a sini:tle clay 
which might vary somewhat in its composition and properties from time to time conditions 
which would be 11nlikely to occur in the case of a carefully hlemled mi ·ture of cl;ys. 
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Among the Saskatchewan ball clays arc a number which are outstanding in that they 
not only bum white but they remain white at cone 14 with no signs of bluestoning. They are 
therefore of interest where freedom from colour is desired in certain wares like high fi re 
porcelain. Clay 2770 (92) is an example of this type. 
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Poroeity-ehrinkaqe curvee of three commercially ueed A1nerican ball cla y e, 
illuetrating a 1nediu1n rate of vitrification. Cone• 10 to 12 and 

higher neceseary for max. density. 
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Porosity-ehrinkage curvee of three commercially ueed A1nerican ball clays. 
illuetrating elow rate• of Yitrification such that cone 12 or a bove 

ie neceasary to develop max. den eity. 

Kaolinized Sandy Clays 
GEOLOGICAL COMMENT 

Quoting from McLeam (1930, p. 548) "For over three years, since the beginning of 1his 
study, fossil evidence for the age of the \Vhitemud formation has been sought without results. 
On the basis of general stratigraphic relations, the writer has suggested an early Lance. Edmon­
ton, or some intervening date. More recently Russell, in an interesting and informin~ 
paper on "Upper Cretaceous Dinosaur Faunas of North America" suggests a correlation with 
some upper member of the Fox Hills series in central and eastern Montana." 

Tn tlte past there has both in and out of print been some divergence of opinion regarding 
the original source of the material composed by the \\lhitenmds, Davis (3) being of the 
opinion that it came from P re-Cambrian to the ~st; in substantiation of his views he reft>rred 
to the higher degree of rrfractorincss of the more t'astern \Vhitemuds in Saskatchewan. \,\.hile 
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this is true as to their purity and higher resistance to heat than those in the west, it cannot be 
accepted as definite or unquestionable proof of the source of origin, in that some clays may 
have been purified through longer distances of transportation by water, thereby permitting the 
removal or settling out of impurities at or near the source. 

That the \\"hitemud sediments came, not from the east, but from the west or southwest, 
is now held to be the case by many. Terrell very early was of the opinion that the plains 
sediments were from the west, while in more recent years McLearn and others, including the 
present author. have reached the same conclusion. There is one condition, however, which is 
difficult to explain by those who hold to the western source. Admitting that the inflow of sedi­
ments was from the west, then as the waters carrying them entered the large sea or lake areas 
the velocity would be reduced and the heavy coarse sands and particles would be discarded first, 
while the finer grained material would be carried far out, in other words to the east; while 
this may be true in so far as the plastic vVhitemud ball clays are concerned, it <loes not hold 
true with the kaolinized sandy clays, in that there are zones and beds of both very fine and very 
coarse grades of those clays in the west of the province and to the east as far as the Souris 
Valley. There is also ample evidence that there were very unusual water conditions during the 
early sedimentation o f the sandy \\lhitemud clays in that they are found in many cases to be 
crossbedded and to l,e changed in grain size within very short d istances, clearly indicating that 
there was a re-washing and possibly some secondary transportation and deposition, such that 
coarse grained sands deposited originally near the western shore of the water body may ha,·e 
b ter been picked up and carried eastward many miles along the bottom of shallow water areas. 
T here is a similnr movement of present day sands from the west shore of Candle Lake, 
Saskatcl1e\\ an. to its eastern shore, in this case by wave action. In any event, there are vari­
at1011s in tile g rain size of the kaolinized sandy clay beds, no matter where they occur, so that 
they should be carefully examined prior to their being considered for industrial developments. 

Not only are there variations in the grain size, but there is also a considerable difference 
in the ;,rrcentage of recoverable kaolin within beds in the same deposit, and where this occun: 
a difference in the rrrometric values is noted; the kaolin yield in some cases is as low as 10 per 
cent. an,! in other 111stances aboYe SO per cent. Ranges as wide as those would in a large 
measure explain the difTcrcnce in resistance to hrat. 

From a careful study of thrse clays, as has been made l1y McLearn, there is fairly con­
clusiYe e,·idence to Jlrove that the original sediments, from which they have been formed, were 
for the mo~t part S<1nd grade quartz and feldspar, the latter in a large measure unaltered, 
thou~h some in a lesser way m;iy ha\"e ueen in a semi-altered or decomposed state. \\'ith the 
pas,iniz (I t tinw and suitahlc weathering conditions the feldspathic sands were very largely 
altered, in place, to kaolin as now found, that of a whitish powder within a field of quartz 
grains; in some instances there still remain coated and partially altered grains of the original 
felcls11ar, a condition found in some of the bcrls in the westerly F.astend-Cypress Hills area. 
The generally lower refractory yalucs of the sandy clays from the west is due in a very large 
measure to the varying percentage of unaltered feldspar. through unleached released alkalies, 
and some accessory heavy minerals. The presence of the latter has a marked effect on the 
hurned colour or shade of tl,e recovered kaolin and the white plastic clays o f the western area; 
for the mnst part they blucstone, or develop darker off shades than do the sandy white clays 
to the f'ast. In the raw condition there <1rc some of the western clays which are equally as 
white as :\lly of the same type to the east; therefore, in those cases where white or light coloured 
raw clays are in demand for the paper and other ·industries, some of the deposits in the 
Eas tend. 1'nollys, and Rm·enscn1g areas arc of interest. The same clays, however, arc unsuitable 
for use in whiteware bodies. 

It is for this reason that the kaolins rccm·ered from mnst of the kaolinized sandy clays 
t0 the east arc o f !,(realest interest, though not all of these burn to clear whites. 

Distribution 

The clays of this ty(le are light coloured and at a distance the outcrops appear snow 
white or chalky, thus making it an easy matter to observe and trace the formation in which 
they occnr. Cood exJ)Osures may he seen in the Cypress l lills area in the west, south eastward 
on the Frenchman River in townshi(l _S, range 20, west of the 3rd meridian. to the east ancl 
south o f Fir Mountain, nc-.ir \Voocl Mountain, Flintoft, along Twelve Mile Lake, at Willows 
and Readlyn, ;it the upper or west end of Willowbunch Lake, Big Muddy Valley, in the Dirt 
and Cactus Hills near Claybank, and at a number of onter points ~outh of Beechy, north o f 
Aquaddl and Bracldoek, Avonlea Creek, Souris River Valley and others. In other words, these 
chy< arc widely distributed from west to east across southern Saskatchwan, but except for a 
few i,0l.1ted small exposures, they hin-e not been found in general north of the Dirt and 
Cactus Hill ~. It is not unlikely, however, that they were ever deposited very far north of the 
dcpo, il south of llcechy; roughly it m.1y b<' £tated that the chief areas of those clays are ~nuth 
of th<: main line of the Cana1li:m Pacific Railway. 

Uses 

The kaolinizecl sandy clays are of interest hath from the \•iewpoint of rccO\·cry an,! 
refining of thei r kaolin portion and for use in their natural unrefined condition. Amon!,( the 
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more general uses for these clays in their natural state arc: as a non-plasticising (grog) addi­
tion to certain other clays where a reduction of plasticity and shrinkage may be desirable. For 
this purpose and in other cases to increase the degree of refractoriness somewhat, they may be 
used with other clays for wares like sewer pipe, terra cotta, fire proofing, and other structural 
wares like face brick and building tiles. 

Certain of the finer grained and more pure sandy clays are useful with yellow ware 
stoneware \Vhitemud clays for the production of those classes of wares, but they cannot be 
used alone in their raw unrefined condition for any type of pottery. By test some of the beds 
of the kaolinized sandy clays can be classed as either semi-refractory or refractory; the great 
majority of them are of P.C.E. values below cone 30, and therefore fall into the Intermediate 
or Low heat dutv classification of the A.S.T.M. There are a less number with P.C.E.'s of 
cones 30 to 31. 1ihose of the latter values are of the High heat duty class. While certain of 
these clays qualify as refractories in so far as their P.C.E. values are concerned, it may be well 
to recall the discussion of other prerequisites of various types of refractories mentioned under 
the heading "Fireclays" in Chapter 2. Notwithstanding the fact that the kaolinized sandy clays 
in their natural condition possess in many cases ample P.C.E. values for certain refractory use, 
they are not entirely satisfactory for that purpose in that products made from them have a 
low resistance to sudden or rapid temperature changes. Under such conditions the ware, due to 
internal strains which are set up, tends to crack and eventually becomes weakened. The major 
cause of these strains is that of the sudden and abnormal expansion and contraction of the 
silica sand and its modifications in the body when heated and cooled. The following curve 
sheet shows the degree and temperatures at which the three forms of silica alter in size by a 
rise or fall of the temperature at the critical periods. 
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Curves illustrating the per cent. expanaion of different forms of quartz. Tridymite being 
the m oat desirable in ailiceoua refractories. 

It is to be noted that any of the silica, which during the burn, or while in service, has 
been cOJn-ertcd to cristobalitc will ex_pand sharply in the general range of 22ooc. and the 
quartz, though somewhat less, at 575°C. The third form, tridymite, has a small inflection only 
at an early temper;i.ture. ln that these major changes in size of the three forms of silica are 
reversible, then each time a refractory containing them, especially cristobalite and quartz, is 
heated up nbove 600° C. and later cooled down to below 220° C., it will have passed through 
four severe strain periods, two on the way up and the same while cooling down. Therefore, in 
the case of wares m;i.de from the refractory siliceous (sandy) clays, it is not surprising that 
they are prone to cracking defects. since through tests they are known to contain on the average 
about 40 per cent. free silica and in some cases o,·er 60 per cent. 
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A possible way to extend the use of these clays for certain refractories would be to 
to refine them in such a manner that most of the silica would be removed and the clay J)Ortion 
recovered; the latter would be largely kaolin which could form the basis for the development 
of a range of refractory bodies. However, from a commercial point of view there seems little 
to recommend such an undertaking, except for a restricted line of refractories. The cost per 
ton for the kaolin would be quite out of line to permit of its use in the bulk standard types 
of refractories where very large tonnages of clays are required. The chief use for the sandy 
clays, as ear lier stated, will not be that of their use alone for refractories but in a lesser de.l(ree 
with the plastic fire clays for some types of wares, especially those not entering service where 
the heating and cooling conditions would be of a detrimental nature. 

\Vhile the kaolinized sandy clays may be restricted in their future use for refractories, 
there are possibilities along other lines for the kaolin contained in them, provided it can be 
recovered economically, of suitable purity, colour anrl physical properties. Amon!! the more 
important and larger markets for the washed kaolin will be those of the paper and whiteware 
industries. In the former case there are two types of clays employed, the one as a filler and 
the other for coating. For these uses the clays must be of very fine grain, free of grit and 
mica, of high retention properties, and extreme whiteness in the case of coating clays; the 
requirements with regard to whiteness are less t"xacting for the filler clays, such that in some 
cases slightly off shade white is acceptable. At the present time some of the Saskatchewan clays 
which have been under washing and refining tests during the past year offer much promise 
with respect to their meeting the required specifications of the paper industry. On the other 
hand, the marketing conditions are not as favourable as could be desired, in that they fall under 
the following adverse conditions: 

1-There are no paper mills in the mi(j-west near the clays. 

2-To reach the large paper producing centres, the western clays are handicapped by the 
long haul and high freight charges to those markets. 

3-The mills in the East are supplied by clays shipped by water from England, and over 
a shorter rail haul from the United States, so that there is little likelihood of the western clays 
competing on an equal basis in the East under the present conditions. The mid-west markets 
at the lake head, while not so large as those farther East, offer possibilities in the meeting oi 
competition on a more favourable basis. 

Another major use for kaolin is in the Qroduction of sanitary ware and whiteware~. For 
those purposes it is blended with other raw materials such as ball clays, potter's Aint, feldspar, 
and in some cases Cornish stone, nepheline syenite, talc or other materials; some of the body 
mixes may contain very little kaolin while in others as much as 50 per cent. may be used. :\gain 
the question arises relative to markets for Saskatchewan prepared kaolin in the abo\'e wares; 
as with the paper clays. at present the largest market would be in the East, particularly Ontario 
and Quebec. In view of the unfavourable competition in those areas for the western clays, the 
outlook for shipments to plants in those parts is not encouragin~. and in case of further 
increases of freight rates the possibilities will become practically nil. 

There is at present a fair consumption of imported kaolin in the west, that used by the 
potteries in Alberta, a market within easy shipping distances for any future kaolin produced 
in Saskatchewan, and one which may be considered favourable in the event that the local clay 
can be produced at a price and of equal quality to that now in use. The production cost of 
kaolin hinges very largely on two factors, first: the yield from a ton of raw matt'rial, and 
secondly: the tonnage of daily out1>ut. The first of these, yield, can be considered satisfactory ; 
the second is therefore the one which controls the feasibility of establishini? a kaolin washing 
plant in Saskatchewan, or elsewht"re in the west. It is not a matter of buildmg a plant capahle 
of producinp: a \'('Ty larp:e tonnage per day, but of finding a market to absorb the output of a 
plant of sufficient capacity to justify the necessary in\'est:,1ent, so that the final product cnn be 
produced at a price comparnble witl1 that of kaolin recovered at plants in the United States. 
The present consumption of kaolin by the potteries in Alherta is not sufficiently great to 
warrant the construction and operation of a kaolin washing plant for that market alone; other 
outlets would be necessary as well. 

In the event of paper mills, various whitcware plants and other kaolin consuming 
industries beini:r t'stablished in the mid-west areas, then Saskatchewan will be in a fa"ourahle 
position tn supply their requirements . 
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5. Future Possibilities and General Remarks 
In the conclusion of this report it seems desirable to present, rather informally, some of 

the observations and thoughts of the author which have resulted from his past work in connec­
tio11 with the clays of Saskatchewan. They are given in the hopes that they may pro,·e helpful 
to all those who are or may be concerned with the local clays and their development; others 
will find the material of little more than passing interest. 

That there are many useful clays in the province needs no further comment. They range 
in type from the low grade surface clays to the high grade white burning refractories useful in 
pottery. Their individual importance, however, is not that measured by grade alone, an un­
warranted common assumption which no doubt arises from the fact that the deposits and 
quantities, the world over, of the higher grade clays are far less than are those of the lower 
grades. This is c1uitc true i11 Saskatchewan where 111,my have the opinion that the former type 
are o f greater importance to the province than the latter. This is a debatable question and 
must be considered from several angles, dollars and cents in one case, or general service to the 
people in another. 

To be brief, while the higher grade clays are useful for pottery, where necessary to the 
welfare of the people, it is a commodity which has and can be shipped in from tl1e older 
pottery producing countries. \Vhile this is not to be desired, the fact remains that pottery 
requirements are not wholly dependent on the local clays. On the other hand the lower grade 
red or buff burning clays and shales are necessary in a much larger way, that of their use in 
the construction of even the most lowly home to the large public buildings of architectural 
l.,eaut,·. \Vhile in the past millions of hrick and tile have been manufactured in the province 
from· these clavs, the future will fi.nrl them to be in ever greater increasing demand and service 
to the people. '!'hough the tent. the "soddie"", the shack. and the frame structures ha,·c all had 
their day, the present am! future demands are, and will be, for the more durable types of 
huilcling materials, particnlarly well burned clay bricks and hollow structural tiles. 

Inasmuch as the structural clay wares are of the heavy type, there is no possihlf' chance 
oE their being shipped into Saskatchewan from more distant points, provided they are produced 
localh· in sufficient quantities and kinds to meet the requi rcments ancl demands. Quite naturally 
the qi1ality of the ware and its price to the use-r must be such as to avoid nearby competition. 

T n view of the expected future growth of the west, there seems to be little doubt re­
ganling the importance of and the part which the lower i::-rade clays will take in that great 
forward movement. The many homes and buildings of all classes will require the output of far 
more and larger plants than exist today. Both face and common hrick or their equi\'alents in 
other units will call for a maximum of production. Therefore, the importance of those raw 
materials, the clays and shales, which will be required is not to be underestimated; it is not 
too early to sta rt giving thought, attention, and research to them on a par with that <levoted 
to the higher grade clays. There is much to he done with the structural raw materials, such as 
imtiro,·e<l manufacturing and burning methods, to develop suitable ranges of shades, colours. 
and surface textures. The development of a burned clay insulation product, and many other 
investigations :1re worthy of c.-1reful study. In the matter of money value the structural wares 
of the industry hold a very high position. 

Care will be necessary in selecting the better raw materials, the location of the plants 
in relation to the clays, to fuel, water :1nd living conditions. The best 0£ these seldom all 
occur together, desirable though that would be. The recent surface clays should receive ve~· 
careful attention regarding their extent, uniformity, and freedom from objectionable lime 
pebhles, alkalies. etc. They are to oc looked for in that area of the province which has been 
glaciated, ancl along the flats and terraces or benches of streams as recent alluvial clays. 

The shales occur in most of the geological formations of the province, though some 
contain shales of questionable value in the light of present knowledge, those in the Bear Paw 
for instance. There are, as stated in the body o f the report, sufficiently ample supplies of 
suitable shales that there need he no worry for the future. In those countries where shale is 
abundant it is more generally used for the better class of struchJTal wares than are the more 
recent soft clays. Especially is this the case where higher degrees of vitrification are required 
as in face brick for severe climatic conditions, in floor and quarry tile, paving bricks, sewer 
pipe and other wares. For the more common wares the clays are of particular interest in that 
they are less costly to prepare for manufacturing and in most cases require lower burning 
temperatures. 

Among the important clays of greater age than the surface recent ones arc those of the 
\Villowhunch beds and the plastic beds of the Whitemuds in the Cypress Hills area. They 
occur in large quantities in both cases and they can form the basis for many large ceramic 
pro<;luct industries. In general they offer far greater possibilities for the development of more 
kinds of wares than do the higher grade white burning clays of the province, and when fully 
utilized, their total value reh1rn to the province will far exceed that of the higher grade clays. 
This will he so in that the kinds and varieties of wares which can he made from them exceeds 
that of the other clays by many times; there is also this factor to be gi,·en c-onsideration, that 

100 

.. 

• 



I 

.. 

the Willowb11nch and the Cypress Hills clays do not require for their wares the additions o( 
other materials like JIOtter's flint, feldspar, Cornish stone, nephcline syenite, etc., as do the white 
burning potten cla~·s. \,\'hile the two lower grade types of clay can he used one hundred ~r 
cent., it will be found necessary in most cases to blend different beds to develop certam 
temJ>eratttres for burning or to increase or decrease vitrification. Fortunately such blending 
is easily possible. 

The following is a partial list of the useful ceramic products which can be made from 
them: face brick, glazed brick, common brick, all tyJ>eS of other structural wares, sewer pipe, 
fire proofing, flue lining, chemical stoneware, yellow ware, stoneware, artware, quarry .tile, 
floor tile and other wares. It is not likely that any other ty(l('S of clay or shale in the pro,·mcc 
will prove as valuable or be as extensively used in the future. as will those of the \Villowbunch 
and the buff burning Whitemuds. 

ln the case of these clays as in that of the \ Vhitcmuds in general, the deposit should be 
carefully investigated, particularly for two conditions, changes in thickness of the beds and 
that o f lateral physical variations. \Vhile there are many that are unifom1, it i& not uncommon 
to observe rather sudden changes in thickness and physical properties within quite short 
distances. Therefore in the case of development these vagaries should be known well in 
advance, so that provision can be made to avoid possible diffirulties. There is also the matter 
of overburden to be l!"iven consideration; in general it is rather excessive but with the larger 
and more modem stripping equipment, deposits which were formerly too expensive to work 
are so no longer, and it is most likely the future will prove the same. 

All that was said in reference to research and investigations on the red burning shales 
and clays can be applied in the present case, though there is much more to be added due 
to the greater variety of wares which are possible from the clays just discussed. In fact it will 
take years to fully develop all of the uses and possibilities for these clays. 

The more widely known clays of the province are the ball clays of the Whitemud fonna­
tion; their distribution is now well known and their chief raw and burne.d physical properties 
have been investigated sufficiently to demonstrate their importance to the future of the province

1 The past studies and investigations on then1 have fully proven the need for more extendea 
field and laboratory work. In the field, further attention should be given to intensive studies 
of the more favourable deposits and areas, the work to consist of core hole sampling and 
laboratory testing on a scale sufficient to prove up workable areas of uniform quality clays. 
This important work is now, for the first time, under way by the Department of Natural 
Resources. It is only by such means that large users of these clays can be interc tc<l. They 
must first he assured of quality, but of equal importance to them is quantity, that sufficient 
to supply their requirements for years. To change clays or to have the quality of a clay 
change is a serious and oftf'n a costly matter for a large firm producing wares in which 
hall clay and kaolin arc used. 

That the~e clays are high J::rade and of materi.11 value to the future of the province 
needs no argument by those qualified to judge. In their development the actual money value 
return to the provinces will be from two sources, that of their nsc locally in the production of 
wares in which such clays arc employed, and that of their export to other markets in Canada 
and elsewhere; it is not unlikely some may take exceptions to the latter disposal of the clays, 
saying that it would result in the loss of employment for Saskatchewan labour and that J::oods 
manufactured elsewhere from the local clays would be returned as competition to the home 
industries. In opposition to such reasoning one might cite the case of England, one of the 
world's largest producers of pottery wares, wares in which their local clays are used; she 
also e."Xports those same clays to practically every country in the world, and in doing so it 
cannot be said that thC"re has been any resulting curtailment of home production, while on the 
other hand there has heen a gre.ater use of labour. that required to win, refine and load the vast 
quantities of clay which are exported, employment which otherwise would not be arnilable; 
the same may l,e said of the future of the Saskatchewan clay industry. 

In addition to the clay sent out of the province for use in the manufacture of wares, 
there arc favourable possibilities for an out-of-the-province market of raw clays useful in the 
manufacture of paper. In respect to them much remains to be done regarding an economical 
and satisfac-tory method of separating the kaolin from the gangue materials. Up to the present 
the elutriation and flotation method has been under investigation with a fair degree of success. 

The refractory clays of the province are found in the \Vhitemuds though some of lower 
refractoriness occur in the \Villowbunch beds. Up to the present none of the more highly 
refractory materials, such as diasporc and bauxite, have been discovered in Saskatchewan, 
hence these as required for special uses must be brought in, the nearest known source being 
the statr of Missouri. The general range of refractoriness of the local fire clays extends 
from those suitable for low heat duty fire brick, cone 19, to those required for high heat duty, 
not lower than cone 31-32. In special instances through careful selection of the day it has been 
possible to produce a P .C.E. of cone 33. 

\Vliile a very wide range of refractory products arc now made from Saskatchewan clays 
such that they serve in a large way many of the industries and the railways of westem Canada, 
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there are some sen·iccs where the high aluminous super duty refractories are necessary. \Vhile 
much research wo.rk has been done in the past regarding the development of suitable fire clay 
mixes for the many services, there remains much more to be done, especially in the de\'elopment 
oi a super duty clay fire brick. To that end prospecting in the northern areas for diaspore or 
other like materials would be a worthwhile undertaking, and, as mentioned earlier in the report, 
the kaolin recovered from some of the sandy white clays may prove of interest to increase 
the refractory quality of certain high P.C.E. value clays now in use. There is little doubt re­
garding the future importance and value o[ the fire clays and the refractory industry to the 
province. 

It may be well to mention that the refractory industry is a major branch of ceramics 
ancl is one not suited to small plants but rather to that of very large ones where the investments 
and ouput are such that the necessary technical staff, laboratories, scientific and control equip­
ment and general supervision can be provided and continuously maintained. It is only necessary 
to refer to the advancements that are being- made in the fields of refractories in practically all 
countries, particularly in England and the United States, to realize that in no other branch of 
ceramics is research and control a more important prere<1uisite to successful development. 

In addition to the clay samples covered by this report there is a far greater number 
which have been reported on from year to year in the form of Annual Reports now on file at 
the Department of Natural Resources, Regina, to whom inquiries should be directed. In each 
report data regarding the location, details of thickness, working properties, behaviour during 
burning, colour and other in formation of each sample a rc given. such that clays of different 
types and possible uses may be located fo r further investigations. 

In conclusion it may be said that the clays of Saskatchewan arc one of its more important 
natural resources; they have served well in the past development of the province and 
there are good reasons to expect them to be of far greater service and value in the future, 
wholly in keeping with the inevitable growth of the province and the Dominion as a whole. 
Through the clays much new money will be brought to the province from outside markets, both 
for the raw clays and for the wares made from them. To this end, time, research, interest and 
effort will all be necessary. · · 
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APPENDIX A 

Summary of Annual Reports 
The following data and material, for the most part widely scattered in annual reports, 

has now been collected, condensed, and brought together as a part of the main report. This 
makes available a vast amount of detail which might otherwise have eventually become lost. 

The material herewith presented will in a small way give some idea of the ,·olume an<l 
magnitude of past work devoted to the clays of the province. The author has analysed the data 
on each sample and has in brief made comments regarding the uses, the good or weak properties, 
etc., of each, and in doing so has drawn, for his conclusions, upon the knowledge gained through 
many years of testing clays and determining their best uses. 

Much of the information will be of value in the negative sense, in materially assisting in 
the avoidance of those clays of little or no further interest. On the other hand, it i~ hoped 
that those in search of a particular kind of clay or for information on all clays of a certain 
area or district, will find the following tabulations helpful. 

It is to be regretted that it is not possible to supply any data regarding the samples 
collected during the years of 1921 to 1925 inclusive, the reason being that the samples and 
results of the laboratory work for those years were lost when the fire in February, 1925, 
completely destroyed the engineering building of the University in which the Ceramic Depart­
ment was located. It was therefore necessary to repeat much of the fielcl and laboratory work. 
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NOTES ON SAMPLES COLLECTED IN 1926 

For the most part, the forty-one samples collected were repeats of the more important 
ones destroyed by the fire of the previous year. They were from the Willows-Readlyn, 
Verwood-\Villowbunch areas, and, farther west in the general vicinity of Eastend. From the 
areas in the east samples of the ball clays and kaolinized sandy clays of the Whitemud were 
collected, while from near \Villowbunch a few collections were made of the Willowbunch clays. 
In the west the samples were of the plastic stoneware type of the \Vhitemud. The laboratory 
work was restricted to preliminary tests only, though sufficient to classify the clays and to 
learn of their ge.neral purities ancl uses. 

Nine of the ball clays first collected in 1926 were resamplcd a year later and were 
included in the work "An Tnvestigation of Twenty-one Saskatchewan Ball Clays'', 1111l1lished 
in the Jour. Am. Cer. Sey., Vol. 12, 1929, pp. 360-376. 

Sample 
No. 

261-4 feet. 
262-8 feet. Location-W.~. 10-S-27w2. East of Willowbunch. 

261-This clay is cream coloured, some iron stain, has black specks, earthy fracture is 3+ 
feet thick, good plasticity, dried safely, burned shades at cone 06 to 9 inclusive buff to g'reyiF.h­
buff, may be considered for heavy pottery, face brick, sewer pipe, fire proofing, etc. 

~62-Dark, nearly black, carries white specks and dark streaks or tap root remains, 
concho1dal to earthy fracture, fine grained, good plasticity, shrinkage high, is 8 feet thick, burns 
to a clear buff cone 06 to 9 inclusive, uses same as 261. 

No. 
Sample 

263-4 feet. 
2~2 feet. 
265-3 feet. Locatio11-N.\\T. 15-S-28w2. Northwest of Willowbunch. 
266-4 feet. 
267-4 feet. 

263-This clay corresponds in all respects to clay 262 and needs no further comment other 
than it is 4 feet thick and is at the top of the deposit under heavy overburden. 

2~This clay is dark grey to black and is just below No. 263; it carries dark specks 
and tap root remains, its fracture is earthy, it has a greasy feel when rubbed, is fine grainf'd 
and highly plastic, has rather high shrinkage. At cone 06 it is a nice clear buff; at 02 a nice 
shade of canary yellow; it starts to bluestone at cone 3 and is ovcrfircd at cone 9. It would 
require washing for heavy pottery but not for face brick, structural tile or sewer ripe .. lts 
shrinkage could be improved by an addition of clay 267 in the same deposit. 

265-This clay is separated from clay 264 by a 10 ft. seam of lignite. It is light grey 
in shade, has conchoidal to earthy fracture, little evidence of lamination, is semi-gritty, but is 
fairly fine grained, of good plasticity and working properties, dried safely. It was a clear bnff 
at cone 06, clear creamy buff up to cone 3, tht>n bluestoncs at cone S and above with no speck,. 
This clay would have the same uses as 264 and could be blended with it. It is free of dark 
specks and might not require was'hing. 

266-This clay is of a buff-greyish shade with some iron stain. Tt is more gritty than 
265 just above it, its fracture is earthy, and some lamination is present. The working properties 
are good, drying is safe and at cone 06 it develops a very light cream shade, ancl then takes on 
a slightly darker shade, free of specks at cone 02 to 9 inclusive. It differs from 265 in that it 
does not bluestone. It could well be blended with all of the clays above it and would improve 
their properties, or it could be used alone other than its absorption is a little high for stoneware. 
On the whole it is the best seam of clay in the deposit. 

267-This is the lowest seam of the deposit and is a light grey kaolinized sandy material, 
loosely consolidated, carries dark grains of sands other than the quartz, it is coarse teximt'd 
and of earthy fracture, when wetted it has a strong clay odour. Its plasticity is weak, the 
shrinkage and dry strength are both low. though these would be improved by the inclusion of 
1 foot seam of mterbedded plastic shale whicl1 was left out of the sample. This ~ample is 
semi-refractory liut is too coarse grained and short to be used :ilone. Its chief value would be 
as a leaning agent to some of the clays above it. 

Overburden-30 feel 
Lignite-2 feet . 
2611-10 feet. 
2610-2 feet. 
269-2 feet. 
268---4 feet. 

Locatio11-\V.%. 12·6-28w2. West of road miJway between 
Highway No. 13 ;ind Willowbunch. Many carloads of hall clay 
from these beds have been shipped to the United StateE. 

105 



268-This is a dark chocolate to bbck clay, it is very fine grained ancl feels greasy when 
rubbed, it breaks out in blocky form. It carries plant imprints of carbon or coal-like material 
and has light specks and streaks. It is a ball clay which has fair plasticity and working 
properties, though ball clays are ne\'er used alone. \Vhen burned from cone 06 up to cone 7, _it 
develops a buff shade which becomes a little darker at cone 9. Its general use would be m 
pottery though not for ware which must be white. 

269-This is a grey to dark chocolate or black clay of a blocky nature. There are plant 
or tap root replacements, is non-greasy to the feel, and is rather dry and coarser grained than 
clar 268 just below it. It is less plastic and of lower shrinkage. When burned, it remains a 
light buff up to cone 9; some dark specks develop at the higher cones. The general uses are 
those of a ball clay or semi-refractory where iron specks would not be harmful. 

2610-This clay is just above 269 and is of a lighter shade, its fracture is semi­
conchoidal, some light streaks are present, it bas a dry gritty feel and its working properties 
are \'erv much the same as 269. At cone 06 to cone 3 inclusive it burns nearly white and free 
of specks. At cones 5, 7, and 9, it remains nearly white but carries some specks. It would be 
necessary to wash and use a magnet on this clay for use in whitcware as a ball clay. 

2611-This sample is of a greyish shade., conchoidal fracture, dry and gritty, with many 
\'isible small iron grains and stems; its working properties were good, being a ball clay type its 
shrinkage was too high. It bums from a pink shade at cone 06 to a light cream at all cones 
up to cone 9. Tt is very dirty with numerous iron specks from cone 3 to cone 9. It would 
require to be washed for use as a ball clay. 

2612-This sample is from the same bed or scam as clay 268 other. than from another 
outcrop nearby, Its burned shade is a little darker than 268, conditions otherwise the same. 

O\'erburden 30-40 feet. 
Iron Stained Clay 3 feet. 
2614-9 feet. 
2613-10 feet. 
Sample 

Ko. 

Location- S. 6-7-27w2. About one quarter mile north of the 
Verwood cemetery on Highway No. 13. 

261.J- This clay is nearly white and while a little more gritty it is practically the same 
clay as Xo. 10 on S.Y,. 33-7-28w2. It carries some iron stain and very fine grained pellets or 
concretions. It has an earthy fracture and breaks out in blocky form, it is gritty, the plasticity 
,s good ant! shrinkage satisfactory. \Vhen burned it is a light pink at cone 06, then changes to 
a light cream and greyish buff from cone 2 to cone 9 with specks starting to show at cone 3. 
Its general uses would not be as a ball clay other than for cream or non-white bodies, it would 
require washing. Unwashed it could be used in face brick, saggers, sewer pipe, terra cotta and 
other structural wares. Its chief disadvantage is the excessive overburden. 

2614-This is a grey plastic clay which rests on the last sample. The fracture is 
conchoidal, has a gritty feel, is laminated in part, carries iron stain and small grain size 
impurities. These were largely remover! by washing. Its plasticity is good but a little sticky. 
T oo much drying shrinkage to be used alone, would require grog or additions of a more sandy 
clay. It burns pink at cone 06, and light cream from cone 02 up to cone 9, a few specks appear 
at O.!. Its general uses would be much the same as 2613 just below it, though it can he greatly 
impro\'ed if washed. The overhurden is a serious handicap to its development for use. For 
greater detail regarding this clay see J.A.C.S. Vol. 12, 1929, p. 360. 

Overhurden-15 feet. 
Lignite-1 foot. 
2617-12 feet. 
2615-10 feet. 
2616-? feet. 
Sample 

Ko. 

Location-S.Y,. 33-7-28w2. On south side of valley about mid· 
way between Willows and Readlyn. 

2616-This sample is a greyish sandy clay at the base of the deposit; only a few feet 
were exposed for sampling. The quartz grains rather large for sands, some small dark grains 
aho present, some stratification present, material easily crushed, when tempered there was a 
strong clay odour, plasticity and drying shrinkage both low. \Vhen burned at cone 06 trials 
were a faint pink, then nearly white at cone 02 and into a grey buff at cone 9 with fine speclcs 
showing. This clay burns off shade for whiteware but should prove useful to blend with more 
plastic clays for brick, terra cotta, sewer pipe, structural tile and other wares, if washed the 
clay portion might prove useful in heavy pottery. 

26lj-Tbis is a sample of the mirldle beds in the deposit, it is nearly white in shade, some 
iron stain in places plus very fine oolitic iron which is fairly common. Some zones of the bed 
are more plastic than others, the latter being gritty, the fracture is earthy and the clay breaks 
out m blocky form. It has good plasticity, drying properties only fair due to the presence of 
extremely fine colloidal like material. At cone 06 it develops a light pink shade, then to a 
very lil.rht cream at cones 02 and 3 and finally to a light buff with many specks at cones 7 and 
9. 
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The general uses 'for this clay would be other than for whitewarcs, such as in face brick, 
and structural tile, sewer pipe, possibly in some lower grade refractories like saggers or stove 
tile if well diluted with suitable grog. Clay No. 2613 is very much the same type of clay. 

2617-This is a sample of the greyish, purple plastic clay at the top of the main deposit, 
that is from the white clay No. 2615 up to the thin lignite seam. It is a line grained ball clay, 
the upper three fed being free of iron concretions, these arc very common in the lower part 
of the be:t, for the most part they are one inch or more in diameter, of odd shape, many as coils, 
they are not uniformly distributed. The plasticity is high with a degree of stickiness. The water 
of olasticit) was 33 per cent. and the drying shrinkage 9 per cent. ft was light pink at cone 06, 
changing to white at cone 02 and remained white at cone 9, though there were large dark specks. 
This is a ball clav and to use it as such it would have to be washed to remove the iron im­
purities. The large iron concretions would prove objectionable for all other classes of ware, 
but their removal might be possihle. The upper 3 feet of the deposit which is free of iron 
concretions should prove to be a high grade hall clay for whiteware, especially where a pure 
white is desired. 

Overburden--0-15 feet. 
Lignite-2 feet. 
2620-6 feet. 
2619-5 feet. 
2618-2 feet. 
Silty Clay-3 feet. 
Sandy Clays-? feet. 
Sample 

No. 

Location-E.!/i.-12-8-29w2. This deposit is about 1 mile north 
of the Medalta pit near Willows. 

2618-This is a thin hcd of dark chocolate-brown ball clay, is fairly line grained, has a 
dry earthy texture, the plasticity just fair. Its burned shades of buff would rule it out of 
whiteware unless washed and blended with lighter burning clays. At cone 9 it develops a cream­
buff and a few specks. It might find use in l1eavy pottery, sanitary ware, sewer pipe, brick and 
other structural wares if properly prepared. It could well be blended with clays 2619 and 2620 
which are above it. · , 

2619-This is a greyish ball clay which has a purplish tinge when damp, it is line grained, 
earthlike in texture and loosely consolidated. It worked up fairly well as to plasticity and dried 
safely. Its burned shades are 11ractically the same as clay 2618 other than somewhat darker 
at cones 7 and 9, at those cones there are dark specks. This clay would have to he washed 
before use other than for heavy rlay products. Its uses would be the same as for 2618, they 
should with the upper clay 2620 be worked together as one clay for most purposes. 

2620-This sample is of a greyish shade near the top then changes to a yellowish-white 
with iron stain in the lower two thirds of the hc<l. There are wme dark stem or tap root 
remains present, it is of an earthy texture, loosely consolidated and fine grained. Its working 
and burned properties are so near like those of 2619 that further description is unnecessary. 

Overburden 10-15 feet. 
Lignite-6 inches to 2 feet. 
2622-6 feet 9 inches. 
Grey si lty b~d-3 feet. 
Lignitic-1 foot. 
2621-7 feet. 
Sample 

Ko. 

Location-K.E. 1-8-29w2. This is the Medalta pit, about two 
miles north east of \Villows. 

2621-The general colour of this bed is a greyish-white with black tap root remains, it is 
samly, both coarse and fine grained, the latter zone is of a darker shade. The structure is 
blocky, when temr>ered there was a strong clay odour. The plasticity was quite good atid the 
drying wa~ safe. Its burned shade at all cones was a dark cream or buff with very line specks 
at the higher cones. Jt is not a ball clay am! not suitable for whitewares. Its chief value would 
be with other clays for structural wares, sewer pipe, fire proofing, terra cotta, etc. 

2622-This clay is a ball clay and as sampled composed five hands of clay varying 
in sha<le from a grey at the top through a zone of iron concretions (discarded) and to dark 
greyish-chocolate at the bottom near the silty clay bed. There are some whitish specks or 
particles in the upper part o f the deposit and some dark stem-l ike streaks near the bottom. 
The mixture was highly plastic though a little sticky, the drying had to be slow to avoid 
cracking. At the lower cones it burned to light cream and then to a good white at the higher 
cenes, and was nearly speck free. This clay is of real promise as a ball clay for use in whiteware 
and other products where ball clays are used in the hody mixture. It is one of the better clays 
sampled during the 19.?6 field work. 

Overburden 4 to 15 feet. 
2624-4 feet. 
2623- ? feet. . 

Loration- N.E. 30-7-28w2. On the Carswell property, south 
side of valley east of Willows. 
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2623- 'fhis sample was taken from a shallow excavation made in the kaolinized sandy 
white clay of the \ Vhitemud. the quartz and other sand grains were rather coarse, the gcner,il 
shade was grey plus a whitish powder (l-aolin). There was some stratification noted, and, a 
strong odour of clay when tcmpeTCd, the plastici ty was low, the mass rather sandy or g rit ty 
and was of low drying shrinkage. vVhen burned there was a pink shade up to cone 02. above 
that cone to cone 9 the shade was a light g rey buff or cream with a few specks showing. This 
clay would be unsuited to pottery other than through washing to recover the kaolin portion. 
In its natural condition it would have to be blended with more plastic clays or shales in order 
to make it useful for structural wares and other products where a medium dark shade would 
not prove objectionable. 

. 2624-Th_is clay deposit was under development at the time of sampling. se\'eral carloads 
having been sluppcd_ out as a ball clay for use in the production of white dinnerware in the 
States: Where d_ry 1t was grey in shade with a faint purplish tint. Jt was \'cry fine i::raincd 
an~ highly plastic and_ had to be dried slowy. Its outstanding property was that of burning 
wl11te at all hi:ats _and its _f rcedom from specks. Its chie f use is that of a ball clay in whittware 
an.cl ot11er bodies like samta ryware, tcrra cotta. as a bond clay ; it is too re fractory for use as a 
bnck or othn structural wares clay. It like 2617 an 2622 is one of the higher grade clay~ 
collected during the season's fielcl work. 

Sample 
No. 

Overburden up to 20 feet. 
Lignite up to 3 feet. 
2627-4 feet. 
2626----4 £ eet. 
2625-14 feet. 
Greyish sandy bed-? feet. 

Locatio11- E.Y,. 24-7-29'v2. In a coulee near the coal mines 
about 2 miles south east of \Villows. 

2625-This is a typical kaolinized white sandy clay of the \\"hitemud and has the $.lme 
general properties and uses as are those of 2623 pre\'iously discussed and will therefore not be 
further dealt with. 

26?6-This clay is light grey in shade, is slightly g ritty, there is iron stain on some of 
the bedchng planes, also small grains o f dark mineral or sand, and tap root or plant rt'mains. 
It has a nice degree of plasticity and worked well, dried safely. At c.one 06 it was li~ht pink, 
at 02 and cone 3 it was a light cream and then changed to a light l,!reyish buff with some 
specks at cones 7 and 9. It is not a good type of ball clay but when washed it might find use 
in the lower grades of whiteware pottery, in yellow ware and stoneware, terra cotta. sanitary 
ware, face brick, sewer pipe and coloured floor tile or quarries. and might be tried for saggers. 
It occupies the same position in the Whitemud beds as does clay 2616. 

. _2627- This is a dark chocolate clay just helow a lignite scam. it i!' vei,· fine gra ined, 
as md1cated by its 40 f)('r cent. water of plasticity ancl a drying shrinka,::c o f 1-1.4 ptr cent. and 
was there fore very difficult to drv sa fely. Its bonding strength was high which indicates 
possibilities for its use along those ·lines. I ts burned shade is that 0£ a light cream. especially 
when w:ished, which for this clay's use in J)Ottery will he necessary. Jt may also be rnnsiclered 
for use !11 saggers and low heat duty refractories as a bond clay, also for face hrick, terra cotta, 
sewer pipe and other sanitary wares. Back from the valley front the depth of the hcd may be 
found to be greater than that sampled. 

Overburden up to 30 feet. 
2631-12 feet. 
Lignite-1 foot. 
2630---4 feet. 
2629--5 feet. 
262&-4 feet. 

Sample 
No. 

Locoti<m- S.\V. 30-7-28w2. This outcrop is on the Lonsdale 
quarter, a mile and a half east of \Villows and on tbe south 
wall of the valley. 

2628-This hed of clay is the lowest one samJlled; it is composed of dark grey sandy 
material rathrr coarse grained plus a whitish powder (kaolin) . There are both light and dark 
grains plus some mica. \ \/hile blocky the bed as a whole is laminated. When wetted there is 
a faint odour of clay. Its pl;isticity and workin!Z' properties are rather low due to its sandy 
condition. The drying shrinkage was in consequence low. At all cones from 06 to 9 the burned 
shade is that of a light grey plus a few specks at the higher temperatures. The g round 
mass is nearly white ;md shows Jess impurities than clay 2623. Like that sample the present 
one is the kaolinized sandy member of the Whitemud. 

2629-This is a dark grey clay with numerous dark tap root remains, it is fa irly line 
~rained though it feels gritty, t~ fractur~ is semi-conchoidal. and laminated, there was . no 
iron stain or small iron specks or concretions. It worked easily when tempered, the drymg 
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~hrink.age was 10 per cent. The burned shade or colour was a light buff at all heats up to and 
mcludmg cone 9, and was nearly free of specks, a washed sample was wholly free. It is off 
shade for whiteware, but would prove suitable for heavy pottery like yellow ware stoneware 
and some sanitary ware, face brick, sewer pipe, structural tile and fire proofing, ~nd for use 
in certain refractories. 

2630--This sam11le was a blend of yellowish and grey clay, somewhat shaley in structure, 
though rather loosely consolidated, evidence of small concretionary iron present. The clay is 
line grained but is not greasy like many ball clays. It developed a good degree of plasticity and 
dried safely. At cone 06 it produced a light red and then changed to a light cream up to and 
through cone 7, where a few specks appear. At cone 9 the shade is much deeper and the specks 
numerous and larger. Its general uses would correspond with those of clay 2627 described above 
though unless the other clays above it could be made use of so that it would be uncovered the~ 
it holds little of further interest. ' 

2631-This is a zone of shales and silty material, of a slightly yellowish-green tint it is 
loosely consolidated and is somewhat gritty. It has a high degree of plasticitv and pro;cd to 
be a little sticky. While it dried safely in small trials, it would most likely crack in full sized 
brick or .other wares. It differs from the other sam1>_les taken at the same deposit in that it is 
red burning and does not belong to the Whitemud. The shade of red is of a high order and it 
fires at low temperatures suitable to red wares, other than for the deep overburden it would be of 
interest for face brick and other wares made from red burning clays and shales. It is most 
likely that it would have to be used with grog or sandy clays in order to reduce its high drying 
:u1d total shrinkage. 

0\rerburden-20 feet. Location-Taken from a small pit opened in a coulee about one 
2632~ feet. half mile west aloni No. 13 Highway from Willows. A carload 
Ilase Concealed. of this clay was shipped to Medicine Hat, Alberta. 

The sample taken at this point was that of kaolinized sandy white clay of the \.Vhitemud 
the full depth of the bed could not be determined. It was quite coarse in texture, composed of 
both light and dark grains plus the usual white powder of the kaolin portion. There was some 
iron st::iin. it crushed easily, its general properties and uses arc those of samples 267 and 2623 
other than the burned shades a re very much darker. 

Sample 
Kn. 

Overburden-30--ID feet. 
L ignite-2 feet. 
Concealed ---. 
2635-8 feet. 
Concealed --- . 
2~5 feet. 
2633-30 feet. 

Location- S.E. 17-6-22w3. This deposit and others are located 
one half mile south of the elevator at Knollys. 

The outcrops on the above quarter section appear snow white irom a distance, they are 
.tmong the most prominent in that general area, both as to the extent and thickness of the 
\Vhitemud, at one point upwards of 40 feet are exposed. The greater part of the beds, however, 
are composed of the kaolinized coarse sandy members, the light or white plastic beds are much 
thinner than elsewhere in the Frenchman Valley. · 

2633-This sample was that of a composite blend of the upper 30 feet of the nea rly 
white sandy beds, the grains being medium co,1rse pins the white kaoli'! powder as the matrix. 
The material as a whole breaks out in hlocky form and 1t crushes easily. There was a strong 
odour of clay when tempered. All of its working properties were those common to sandy clay, 
of its type like 267, 2623, 2632 before dealt with. This clay as sampled could not be used alone 
for wares but would prove useful to reduce the plasticity and shrinkage of the associated more 
plastic clays, both those of _the light bui:ning type and the lower grade r1:d or ~ark burning 
shales above. Studies regarding the washmg of the clays and sands composing this sample arc 
to be recommended in order to detenninc the kaolin yield and its fitness for use as a paper clay 
and as the 1..-aolin portion in certain bodies provided it burns white or nearly so. The mixture as 
sampled burned fairly white up to c<?ne 9 at which point numerous black SP€:cks ~ere present. 
These were partlv removed by washing through a 65 mesh screen, the loss m weight was 5.7 
per cent. The clay then had a refractory value of a No. 2 grade, about cone 29. 

2634-This was the semi-plastic bed above the sandy zone below, th~ up~~ part was 
ncarlv white and more plastic than the lower half. There were some dark 1mpunhes present 
though not in abundance. The structure was blocky though_ welt laminated. T~e sample prov!:d 
a little more difficult to crush than 2633; when tempered 1t proved to be a little more plastic 
than that sample but was not quite as free working as could be desired. It dried safely and at 
cone 06 was of a liitht pink shade, then changed to buff or cream shades up to cone 9. \Vhen 
washed it was practically speck free. For use this sample Y:'ould require an. addition of .a more 
plastic clay, or like 2633 it could be u~ed as a grog or diluent _to a plastic clay, partic~larly 
those used for sewer pipe, yellow ware and stone ware, though m the two latter the mixture 
would have to be washed to r<'move impurities and some of the J;irgcr size quartz grains . 
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Sample 
No. 

2635-This material sampled as a lientonite and therefore not testc<l as a clay for in­
dustrial use. 

2636-This sample was taken on the S.E. 18-6-22w3, at a small butte about one half mile 
west of the three samples just discussed. It consisted wholly of the sandy white beds. Its 
properties and uses correspond very closely with tho!'e of 2633 and 2634 such that further 
reference is unnecessary. 

Overburden-10-30 feet. 
2638-15 feet. 
2637-8 feet. 
Concealed --- . 

Locotio11-S. J6-6-22w3. This deposit is !mown as the Day pit 
and is one mile north west of Easten<.l. 

2637-This is the lower heel which is light to nearly white where dry; it is plastic 
though a little gritty and carries <lark tap root markings. It developed a fair degree of plasticity 
and worked well, dried safely an<l at cone 06 was a clear light shade of cream which )?radually 
darkened to cone 5 followed by hluestoning at cones 7 and 9, and was free of specks at all 
cones. It is a typical !'toneware clay and is in daily use for both yellow ware and swneware. 
This clay is improved in its working properties through the inclusion of an associated slightly 
more siliceous clay. 

2638--This is a composite sample of the darker beds a hove the last sample; in general 
it is greyish, carries dark grains and tap root fillings or remains. The fracture is semi­
conchoidal to nodular strncture. Some zones arc slightly gritty, others more plastic. It worked 
well and the drying in small pieces was safe. \\'hen burned it proved to be a little more 
refractory than the last sample in tlrnt it did not hluestone or become so dense at the hi~her 
heats. The burned shades are lighter but differ in that there are dark specks from cone 3 up. 
Jt would J,ayc to be washed. It is like the clay beneath it, a stoneware type of clay and can be 
used for all hea,·y pottery, in sewer pipe, face brick and other structural wares. 

Overburden--0-100 feet. 
Concealed 

coal-silts shale. 
2639-2-4 feet. 

Lorntim1-S.E. 1-7-22w3. This deposit is near the mine entry 
at the Ferris mine about two miles north west of Eastend. 

This sample is a yellowish-green bentonite which occurs in the zone which lies between 
the coal ahove and tl1e \Vhitemud beds below. It is to be reported on in later work in connec­
tion with bentonites. 

Overburden-20-30 feet. 
2641- 9 feet. Location-S. 7-7-2lw3. This is the Mcdalta pit abuut one and 
Sandy bed, unsampled-9 feet. one half miles north of Eastend. 
2640-4 feet. 
Uns:impled. 

Clay 2MO in this deposit has been in use for several years by the J..lcdalta Pottery Co. 
Ltd. of Medicine Hat in their manufacture of yellow ware and stoneware, thoui.rh some of 
the more siliceous clay above it used to reduce the shrinkage and increase its burning temperature 
to better suit the slip glaze in U!'e. The present laboratory tests indicated it to hm·e high 
plasticity and a little too much drying and burning shrinkage. \Vhen burned at cone 02 it wa~ 
of a nice light cream shade, no specks, at cone 3 a dark buff and some specks, bluestoning 
started at cone 5 and was complete at cones 7 and 9 with specks enlarged. This clay should be 
washed. It may be used for those wares listed under clan 2637 and 2638. 

2641-This sample is a mixture of two seams of clay which were being discarded with 
the overburden material, the lower part being 5 feet of a greyish clay and the upper 4 feet of 
a chocolate brown clay-like shale with dark patches or colouring along cleavage lines. The 
general fracture of the bed as a whole is conchoidal and fine grained. Tt was quite plastic and 
somewhat stick)·; it could be improved in this respect by additions of clay from the sandy bed 
just below it. The drying and per cent. of .shrinkage would also be improved at the same time. 
In the burn it proved to be a little more refractory than cla~r 2640 though it does not develop 
as desirahle shades as that clay. It changes from a light buff at cone 06 to a reddish buff at 
cones 5-7 and 9, with many black spech. There was no evidence of bluestoning. 
The mixture of the two clays as sampled has the properties of a stoneware clay, 
though it would be improved through the addition of clay 2640, and it should be washed other 
than for its use in heavy clay products. From the present tests and results obtained the clays 
rrpresented hy this sample should not be wasted as at present. It c,111 well be considered for 
use in face hrick. sewer pipe, fire proofing, terra cotta, saggers (for low temps.) and other 
wares as well as heavy pottery. 
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SUMMARY 
In a preliminary classification of the several samples they may be grouped as follows : 

269 
2610 
2614 
2617 

2622 
2624 
2626 
2629 

Light Grey burning. 

Likely of use in all classes of whiteware, glass pots and general 
bond clays. 

268 These clays may find use in certain lines of pottery, sanitary ware, terra cotta, 
2612 floor and wall tile and face brick, pipe, and saggers. 
2615 
2627 
2638 

Dark Grey burning. 
2611 This group is made up of clays high in iron concretions or specks, but if washed 
2613 may improve in shade and be of the same use as group just above. 
2619 

Buff Burning. 
261 2618 
262 2637 
263 2640 
264 
265 

Dark Buff burning. 

These clays are of the yellow and stoneware type and may find use 
for terra cotta, face brick, pipe, floor tiles, modelling clays and 
possibly in saggers. 

2630 Uses much the same as group just abo,·e. 
2641 

Sandy or 
266 
267 

2616 
2621 
262.3 
2625 

Semi-Fire 
2628 
2632 
2633 
2634 
2636 

Red burning. 

Clay Types. 
These clays may possibly pro,·e of value as low grade refracwries, 
or in use with highly plastic clays to reduce their shrinkage. or 
possibly washed to recover the clay substance contained in them, and 
a still further use would be in a sewer pipe body mix. 

2631 For heavy clay products like face brick, quarries, roofing tile, paHrs and red 
pottery . 

Ill 



1927 - 109 SAMPLES COLLECTED 

Ob1ect of 1927 Field Work: 

l. To establish if possible the general area limits of the light burning ball clays. 

2. To collect preliminary samples of clays likely to prove suitable for yellow ware and 
stoneware. 

J. To collect preliminary samples of the sandy white clays to investigate the advisability 
of a major study on them regarding their kaolin content and uses for same. 

4. To collect samples of clays of the refractory type. 

5. To collect a few samples of red burning clays associated with any of the other clays 
being sampled. 

6. To collect samples of volcanic ash for use in research work by the Chemistry Dept. of 
the l'niversity. 

The season's work materially extended the known occurrences of the ball clays from those 
near \\.illows-Readlyn and those mid-way between Verwood and Willowbunch. Samples of these 
clays were collected for the first time from the Big Muddy Valley, and, to the west 
and north west of Twelve Mile Lake, also in the Blue (Cactus) Hills south of Moose Jaw. 
It i; therefore now known that there are large areas and quantities of ball clays in the 
pro\·ince. A large amount of detailed work both in the field and laborntory will be necessary to 
dt!tt!rmine the areas, the deposits, and the individual beds of greatest interest fo r development, 
and their uses. 

Of the total number of the 1927 samples collected, a11proximately 25 per cent. were 
of the yellow ware-stoneware type thus indicat ing large quantities of clays of this type 
in the province, quite widely distributed in the most southern part of the province. A recom­
mendatton is made that they be made the subject of a special report. 

Oi the white sandy clay samples collected, preliminary washing tests proved them to be 
quite variable as to their kaolin yields, the same ranging from as low as 10 per cent. to a 
maximum of 55 per cent. In view of the findings a major investigation was considered advisable 
and was recommended. 

\\'hile no excertionally high grade refractory clays were discovered, a fairly large 
number of the samples collected as a whole were possessed of refractory properties in so far 
as iusion was concerned, ranging from semi-refractory to No. 2 grade. 

The red burning clays were for the most part found to be weak or poor in their drying 
properties, that is, cracking when mol<le,I stiff mud. Further field ;md test work recommended. 

O f all samples collected it was found possible to group them into six general classes as 
follows: 

l. White to light cream when burned. 
2. Light cream to buff when burned. 
3. Buff to stoneware grey when burned. 
4. Fine grained sandy clays. 
5. Coarse grained sandy clays. 
6. Reel to brown when burned. 

1st group. 
In this group there are about twenty clays, examples being Xos. 273-277-2728-27~2-2779 

etc. Some of this group will Ii.we to be washed to remove particle size impurities which other­
wi;e would develop as specks in the burned ware. \Vhile it is to be understood none of these 
clay; can be used alone they are necessary in the body mixtures of wares like the following: 
all whiteware pottery such as dinner ware, a rt ware, porcelain, electrical insulators, wall and 
floor tile, some sanitary wares, and other wares where whiteness is desired. 
2nd group. 

The clays of this group, numbering about 25 in all, are only different from the first 
g roup in their burned colour or shade. They cannot be used where a good white is desired. 
E xamples are clays 2725-2730-2734-2776 and others. While some of these many not find wide use 
as ball clays, they may be of equal importance in some cases as bond clays, sagger clays, in 
sewer pipe, structural wares and other wares where burned colour is not of major importance. 
3rd group. 

. These clays are for the most part of the stoneware type which burn much too dark 
for use in whitewarcs. While they burn to light or yellow shades at the lower heats the 
majority of them develop the typical stoneware grey or bluestone at the higher heats. Their 
general uses are e\·en greater than those of the ball clays in groups 1 and 2, in that they arc 
useful in all hc.-avy pottery like yellow ware, stoneware, some art ware, terra cotta, floor and 
fire place tile, face brick, fire proofing, sewer pipe and other sanitary wares. There are sixteen 
of the 1927 clays in this group; examples are clays No. 2748-2749-2785-2788-2795 and others. 
T hey :ire more abundant and more widely distributed than are the clays of the two preceeding 
groups. 
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ofth and 5th groups. 
While there are wide variations in the grain sizes within each of these groups it was 

also noted that there are changes in sizes withm the same beds or deposits such that intensive 
detailed sampling will be necessary for a complete study of these clays. Examples of the liner 
grained ones are clays 2712-2715-2753 and 27101, while those of coarser sizes are clays 
274-2717-2764-2774 and others. Studies to date indicate the latter, that is the coarser grain size 
sandy clays, to be the ones most likely to produce a fair per cent. of kaolin. 

In general the uses for the clays of groups 4 and 5 will be that of reducing or controlling 
the shrinkage of those clays which have the same above safe limits, in such wares as heavy 
pottery, sewer pipe, terra cotta, all structural wares, for some refractories, and when washed, 
if sufficiently free of grit and are white enough then there may be use for them in paper 
manufacture, also if the recovered kaolin following washing is light or white and speck free 
when burned, then its use in all grades of whiteware may be possible. 

6th group. 
These are the heavy clay products types of clay where red or shades of same are 

permissible, like in common and face brick, structural tile, roofing tile, floor or quarry tile, 
drain tile and low grade pottery like flower pots and some art ware. Clays Nos. 276-279-2751 
and 2797 are of this type; their chief disadvantage is that of excess drying shrinkage when 
molded in the plastic. For some wares the dry press method would overcome that difficulty to 
a large degree. 

The work during 1927 has brought to light the occurrence in Saskatchewan of many 
deposits of useful clays, some from areas not before known to contain useful clays, particularly 
those of the hall and stoneware types, those clays which in a major way will eventually be the 
means of Saskatchewan attaining a high position in the field of ceramics. 

B\· means of the preliminary samples and tests the poor or undesirable clays can be 
detected· and thus ruled out in the matter of any further attention; it is by means of the 
primary tests that much ,·aluable time may be saved in the field and laboratory work. 
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TABLES AND BRIEF NOTES ON THE 1927 SAMPLES 

Approximate Colour when Burned at 
S'ple 

Over-No. Thick-
ness burden Cone 06 Cone 2 Cone 8 Location 

---
270 10 ft. 6-10 ft. Light red Dark red Fused S. 7-8-28w2 

Coursalls' quarter 
sec. 

272 4 ft. 10-30 ft. Light cream Grey white Grey white S. 1-7-29w2 
271 3 ft. 10-25 ft. Light pink Light cream Light cream S. l-7-29w2 

Medalta pit 

273 -1 ft. mined Light pink Very light Nearly white S. 2J-7-28w2 
some specks Smith's quarter sec. 

275 10 ft. 10-JS ft. Light Pink Very light Nearly white S. 5-8-28w2 
some specks 

274 6 ft. 10-25 ft. Light pink Light cream Light cream S. 5-8-28w2 
some specks On north side of val -

ley N.W. from S. 33. 

276 6 ft. 30 ft. Light red Dark red Overtired S. 6-7-27w2 

278 12 ft. 40 ft. Light cream Very light Very light S. 12-6-28-wl 
cream cream 

277 6 ft. !O ft. Med. cream Light cream Light cream S. 12-6-28w2 
a few specks Between Verwood 

and \Villowbunch. 

279 23 ft. 20 ft. Light reel Dark red Overtired As above though 
from a different out-
crop. 

270-This clay is quite sandy and was overtired at cone 4. Can be considered for brick 
but needs more plasticity. 
271-A greyish sandy bed at base of pit. Some tap root remains, medium grain size, con­
siclerable kaolin present. Too impure for whiteware, best use that as a grog to more plastic 
clays. 
272-This clay rests on last sample. somewhat s:indy but has good working properties, some 
line dark specks, s till porous at cone 8, might be of interest for saggers, lire proofing, and 
in sewer pipe and stoneware with other clays. Ball clay 2622 is above these two clays 
When mixed they are clay 2621. 
273-This sample was taken at a small mine entry in the ball clay, the total depth unknown. 
When washed all specks were removed and the shade improved as to whiteness. This clay 
is of promise as a ball clay, the deposit should be fully checked for quantity and uniformity 
of quality. 
No-rE:- The exposure of these beds {274, 27S)is very poor. 
274-This is a kaolinized sandy white clay, rather coarse grained. It corresponds to clay 
2621, see it for uses. 
275-This clay is a ball clay and checks very closely to clay 273 in its burned shades and 
properties See notes re that clay. 
276-This is a bed of iron stained shale resting on a beci of highly ironized sandy clay three 
feet thick, not sampled and is at the top of clay 2614. The present sample while slightly 
sandy has good working properties and burns to nice shades of red up to cone 2. It offers 
promise for brick anci structural tile, and in other red ware not requiring a high degree 
of vitrification. 
277- Is an average blend of samples 268 and 269 of last year. It is a ball clav and its 
uses would be for those purposes where such clays are required. It should be washed for 
best results. 
278-ls an average blend of 2610 a nd 2611 of la~t year, the iron zone between them was 
discarded. This clay is a ball clay which burns to lighter shades than 277, but contains 
more iron specks. Washing removed all specks and the shades were much lighter. 
279-This is a sample of the shale beds above the ball clays and the first lignite seam. 
The beds are well stratified. It is more plastic and sticky than clay 276. The present 
sample cracked during drying. It would require special treatment if cleveloped for red wares. 
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TABLES AND BRJEF NOTES ON THE 1927 SAMPLES-Continued 

Approximate Colour when Burned at 
S'ple 
No. Thick- Over-

ness burden Cone 06 Cone 2 Cone 8 Location 

2710 6 ft. 30 + ft. Light pink Light cream Light cream S. 35-7-26w2 
some specks On north side of val-

ley N.\V. of Readlyn 

2712 8 ft. 1()-40 ft, Light pink Cream Light cream S. 9-6-1w3 
Few splecks On the north side of 

Twelve :\I ile Lake. 
2711 10 ft. 10-40 ft. Light pink Cream Light cream 

Few specks 

2713 10 ft. 4-10 ft. Light cream Yellowish Light cream S. 2-11-28w2 
Specks On the east side of 

Lake of the Rivers, 
south of Mitchellton. 

2716 2 ft. 10-30 ft. Light cream Light cream Light cream Same location as a-
Very few bove other than one 
specks. quarter mile to the 

north. 
2715 2 ft. 10-30 ft. Pinkish Light cream Light cream 
2714 6 ft. 10-30 ft. Deep pink Deep cream Med. cream 

2718 3Yz ft. 13 ft. Light cream Yellowish Deeper N.E. 31-12-22w2 
yellow About three miles 

north east of Avon-
lea along 
Creek. 

Avon lea 

2717 3 ft. 10 ft. Yellowish Greyish Greyish . I 

grey white ' white 
2719 10 ft. 14 ft. Deep cherry Dark red Over fired Same location as a-

red at cone 2 bove, only at a 
near-by outcrop up 
stream. 

2710--This is a sample of clay taken from a small abandoned pit. Both ball and sandy 
white clays present. Beds appear to have been disturbed. Should be carefully checked 
if considered for use. 

2711-2712-These two samples are practically the same other than 2712 is yellowish and 
slightly coarser grained. They ~e both members of the sandy white, Whitemud, and their 
uses in general would be the same as for 271. 

2713-This is a sample of greyish white sandy clay of the Whitemud. It has the usual 
properties and uses of the kaolinized beds of the Whitemud. 

2714-Correspcnds so closely to sample 2713 that further comments are unnecessary. 

2715-Is a thin bed of nearly white, sandy clay of the Whitemud. Should be worked with 
clay 2714. 

2716-ls a purple plastic ball clay not unlike those near Willows at the south end of the lake. 

2717-Is that of a very coarse grai'ned bed of the kaolinized sandy Whitemud. It is very 
short and could not be used alone. Might be of interest for kaolin recovery. 

2718-This is a dark purple plastic ball clay one foot above the last sample. It is a typical 
ball clay and should be further tested as such. Its burned shade at cone 8 is a little too 
deep for some whiteware. 

2719-This is a sample of a conchoidal grey shale in the beds above the Whitemud, and is 
under bentonitic, silty clays •. It was hig~ly plastic, too sticky and cracked during drying, 
Its colour at the lower heats 1s good. It 1s of doubtful value • 

2720-This is a heavy seam of kaolinized sandy clay at the base of the pit, is coarse grained 
and appears to carry a high per cent. of kaolin. Used in some refractories and to reduce 
shrinkage in other wares . 
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TABLES AND BRIEF NOTES ON THE 1927 SAMPLES-Continued 

Approximate Colour when Burned at 
S'ple 

Over-l\o. Thick-
ness burden Cone 06 Cone 2 Cone 8 Location 

2723 2 ft. 10- 25 ft. l\early white Light cream Cream S. 28-l 2-24w2. Local 
2722 4 ft. 10-25 rt. Light pink Light cream Med. cream clays in pit of the 

specks Dom. Fire Brick and 
Clay Products Ltd., 
Clay bank. 

2721 4 ft. 10-25 ft. Light cream Little Light cream 
darker specks. 

2720 20 ft. 10-25 ft. Nearly white Nearly white Grey-white 

2728 10 ft. 0-30 ft. !\early white Very light Light cream S. 19-13-26w2. This 
cream Few specks deposit is on the east 

face of the Blue 
Hills (Cactus Hills) 
about 13 miles N.\V. 
of Clarbank. De-
posit not under de-

2727 6 ft. 0- 30 ft. Pink Dark cream Dark cream 
velopment. 

specks 
2726 3 ft. 0-30 ft. Light pink Med. cream Med. cream 
2725 6 ft. 0-30 ft. Nearly white Med. cream Light cream 
Not 
taken 2 ft. 0-30 ft. 
2724 12 ft. 0-30 Ct. Light cream Med. cream Med. cream 

(greyish) (greyish) 
Kot 6 ft. 0-30 ft. 
taken . 

2721- This is a seam of white plastic refractory clay which occurs just above 2720. It has 
the general properties of a ball clay, but is lenticular and not everywhere present. It is used 
both in refractories and face brick. Little change in shade when washed. 

2722-This clay is greyish in shade, is fine grained and highly plastic and of excessive 
shrinkage. It is of the ball clay type and cannot be used a lone, for whitewares the black 
iron specks in the burned ware would pro,·e objectionable, its chief use is for refractories. 

2723-This is a black plastic clay which occurs at the top above the other three clays of the 
deposit. It is very fine grained and highly plastic, can only be used as a plastic or bond clay 
in certain wares where ball or fire clays can be used. Unfortunately there is not very much 
of it. 

2724- This sample is so near like 2720 that further description is unnecessary. It is at the 
bottom of the deposit. A kaolin recovery test would be of interest. 

2725-This clay is sandy though finer grained than 2724 just below it. There arc markings 
of black stems or roots present. On the whole it is very much like clay 2621 of last year, 
and its uses would be in general the same, that is for blending with more plastic refractory 
or semi-refractory clays for sewer pipe, fire proofing, some refractories, face brick, etc., and 
if washed possibly in heavy pottery wares. 

2726-This clay is a dark grey when dry~ is rather high in fine silica and some mica. The 
working properties are fairly good, it should prove useful in some body mixes for some re­
fractories, sewer pipe, terra cotta, face brick and other wares. 

2727-This seam of clay is not so refractory as those it is associated with both above and 
below. It is semi-gritty, worked well and dried safely, burns to a strong pink at cone 06 
and to dark cream or buff with specks at cones 4 to 8. Its uses may be considered the 
sa111e as those of 2726. 

2728-This clay is highly plastic an<l fine grained, it is of a plastic fire and ball clay type. 
It cannot be used alone for any wares but is suitable as a bond clay in refractory wares, 
such as fire brick and saggers, sewer pipe and some structural wares, or if washed it could 
be used in various lines of whiteware. lts depth of bed is of interest. 
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TABLES AND BRIEF NOTES ON THE 1927 SAMPLES-Continued 

Approximate Colour when Burned at 
S'ple 
No. Thick- Over-

ness burden Cone 06 Cone 2 Cone 8 Location 

Lig- 1 ft. 30-40 ft. s. 1-13-26-2. This 
nite of un- deposit is in the 

known Blue Hills N.\V. of 
overbur- the Wheeler ranch 
den buildings. 

2731 3 ft. Cream Nearly white :-.J'carly white 
2730 3 ft. Nearly white Nearly white Light creamy 

white 
2729 7 ft. Nearly white Greyish 

white 
Greyish 
white 

Rusty 3 ft. 
specks 

Sanely 
Clay 
not 

taken 
---

Lig-
nitc 

scam 
2732 1 ft. 0- 6 ft. Light cream Yellowish Med. cream S.W. 31-7-27wl. On 

specks the Noble quarter, 
three quarters of a 
mile north of Read-

1}1 ft. 
lyn. 

2733 ).fearly white Light cream Light cream 
Pit 

No.2 
273-l 3 ft. 0- 6 ft. Light cream Yellowish '.'vied. cream 

specks 
2735 -l ft. Fairly white Light cream Med. cream 

NoTE:-The outcrops where these samples were taken arc not well exposed and for that reason 
t he thickness noted for the beds may be too low. (Samples 2729, 2730, 2731) 
2729-This is a typical sample of the kaolinized sandy Whitemud and holds the same 
interest as do these clays in general. 
2730-This is a bed of grey plastic clay just above clay 2729. It is gritty though quite fine 
grained. It is a siliceous ball or fire clay and if washed as it would be in a white-ware body 
mix it might prove useful for that purpase. Other uses would include sagger and terra 
cotta bodies, sewer pipe mixes, etc. 
2731-This is a nearly black, plastic clay which corresponds very closely as to po~ition and 
in physical properties to clay 2723 nea r Claybank, and to clay 277 before described. See 
them for other details. 
Nol E:-Thc four samples from this location were obtained from two test pits dug for the 
purpose in a branch valley from the north. 
2732- This is a chocolate coloured clay just beneath 3 feet of clay-lignite, the working 
properties were good and its burned shade favourable. Unless it can be found in greater 
quantity than that of 1 foot depth it is of no further general interest alone, but could be 
included with clay 2733 just below it. 
2733- The shade of this clay is very light, nearly white, it was nicely plastic, though a little 
silty. A few selenite crystals were noted. I ts burned shades are those of a ball clay. Fur 
ther prospecting advisable. 
273-l- The colour or shade of this clay is bluish, it is slightly gritty such that it molded 
easily a nd dried safely. There were specks from cone -l up but when washed they were 
removed. The burned shade at the higher temperature is satisfactory for heavy pottery, 
and the clay offers uses for sewer pipe, structural wares and possibly for use in saggers. 
Further prospecting necessary . 
2735- Thi.s clay is bluish-grey in shade, is a little more sandr than clay 2734 just above it, 
the working properties are all good. The burn'ed shades are a little darker than the clay 
above it, the two clays could no doubt be blended for use thus making a workable seam of 
7 feet or more. This deposit is a little below that of clays 27.32 and 2733 . 
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S'ple 
Ko. 

27-U 

Lig­
nite 
2740 
2739 

2738 

2737 

2736 

2743 

Lig­
nite 

2742 I 

TABLES AND BRIEF NOTES ON THE 1927 SAMPLES-Continued 

Approximate Colour when Burned at 

Thick- Over-
ness burden Cone 06 Cone 2 Cone 8 Location 

-----
4 ft. 0-15 ft. Kearly white Light cream Light cream S.W. 3-8-29w2. On 

the Simmon Quarter 
about 1 mile north 
west of Willows. 

4 in. 
3 ft. White Dark cream Overfired 
2 ft. Nearly white Creamy Creamy 

white white few 

6 ft. Nearly white Creamy 
white 

specks 
Grey white 

6 ft. Pink Dark cream Greyish-buff 
specks 

20 ft. Salmon Brownish Grey-red 

6 ft. 5-30 ft. Good red Overfired Overfired S.E. 28-7-28w2. J. 
\Vood's quarter south 
of the vallev and a-
bout midway be-
tween Willows and 
Readlyn. 

6 in. 
4 ft. Light pink White White 

2736- This clay is of a buff-grey shade, very sandy and coarse grained, some kaolin, was 
fairlr plastic, dried safely with low shrinkage. Its colour when burned is poor and the body 
is weak. Its chief use would be as grog to other clays in the same deposit. 

27.37-This sample is very much like the clay below it, 2736, other than it burns to lighter 
shades and is more kaolinitic. Its general use would be the same as clay 2736. 

2738- This clay is also sandy and carries black root markings. It burns to lighter shades 
than the clays beneath it. Its use would be as a diluent to the more plastic clays or pos­
sibly for kaolin recovery in case the clays above could be used for clay wares. 

2739- This is a thin seam of dark chocolate clay, a little gritty from fine grained sands. 
I t worked satisfactorilv and burns to shades suitable for use as a ball clav if freed of the 
fine dark specks. General uses might be in low p:ade refractories, sewer pipe, terra cotta, 
face brick, though could be improved if blended with clay 2740 just above it. 

27.W- This is a lower grade clay than those below it, it occurs as a dark brown shalcy clay, 
fine grained and highly plastic, shrinkage too great for most uses. It has the burned pro­
perties of a s toneware clay, it bluestones at cone 4 and is overfired at cone 8. Offers promise 
for u~e in yellow ware, sewer pipe, face brick, and other heavy clay products, should be 
further il\\·estigated as to quantity. 

2741-This is the uppermost bed or clay in the deposit and is just above a thin lignitic-iron 
seam. It is not so plastic due to the presence of fine grained sands. Its working and 
drying properties are good. While it burns to fairly good shades, its general uses would be 
like those of clay 2739. Further prospecting may find a greater depth of this bed. 

Norn:- These samples were collected from a small shaft which had been sunk for test pur­
poses. (2i42, 2743.) 

27-12- This cla~· is a bluish-grey when dry, and contains black fillings of past root growth. 
Ct pro,·ed to be a ball clay and one of the best white burning samples collected during the 
season. When washed it was wholly free of speck Conning impurities. It should find use as 
a ball clar in all whitewares. 

2743- This is a shale-like clay just above a thin li~nite seam and is red burning cor· 
responding co clays 276 and 279. Its chief weakness 1s high shrinkage and a rather short 
firing r:mgc. 
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fABLES AND BRIEF NOTES ON THE 1927 SAMPLES-Continued 

I 

Approximate Colour when Burned at 
S'ple 
No. Thick- Over-

ness burden Cone 06 Cone 2 Cone 8 Location 

Lig-
nite 1-2 ft. 0-20 ft. N.E. 5-6-29-w2. One 

mile east and a hall 
mile north of St. 
Victor. 

2744 10 ft. 
2745 15 ft. 

Sand-
stone Band 200+ft. 572. 7-1-22w2 Car-

lyle Coulee in lower 
Big Muddy \'alley 
near Montana. 

Light 
silts 3 ft. 
2751 3 ft. Light red Dark red Overfired 
2750 4 ft. Light cream Light yellow Dark yellow 
2749 5 ft. Light cream Light yellow Bluestoned 
Stone 1 ft. 
2748 4~ ft. Med. Buff Med. Buff Blues toned 
2747 2~ ft. Light cream Med. Buff Overtired 
2746 2 ft. Light cream Blues toned Overfired 
Stone ........ 
Talus so ft. 

Nom:-Sample 27-W is a white volcanic ash and 2745 beneath it is a bed of silty material 
not tested as a clay • 

Non::- This horizon of clays is geologically much higher than is that of the Whitemud in 
which the ball clay occurs in the east and the stoneware clay in the Cypress Hills. The 
present clays are of a later deposition and occur in the Ravenscrag of Davis. In case no 
further zones of light burning clays are found then the present one might be designated as 
the "Upper \Vhitemud". (Samples 2746 to 2751) 

2746-This clay is dark brown or chocolate in shade when damp. It is very fine grained 
and greasy when rubbed, is of a semi-conchoidal fracture, has good plasticity, shrinks too 
much and bluestones rather early at cone 2. Its general use would be with other clays of 
the same depasit, but not alone for yellow wares, stoneware, face brick, sewer pipe, fire 
proofing and other wares. 

2747- This clay is very much like 2746 other than it is a little lighter in shade and has a 
well developed conchoidal fracture, its burning properties are better in that it does not blue­
stone until cone 4. The uses are for the same wares as for 2746. 

27-18-This is a better type of stoneware clay in that it is more siliceous and therefore works 
and dries better and more safely. The grain is fine and there is some iron stain. It burns 
to a nice clear shade at the lower heats and does not start to bluestone below cone 4 and does 
not overfire at cone 8. It would be useful for all wares listed under 2746. 

2749-There is a one foot layer of shaley sandstone between this clay and 27-18, it was 
discarded from the sample, the present clay has a tinge of light chocolate, it is fine grained 
and has replacements of roots, leaves and stems. It is a stoneware type of clay which does 
not bluestone below cone 4 and could be used with clay 2750 and 2751 above and theso 
below it for all wares listed under clay 2746. 

27 j0-This clay is so closely related in all of its properties to the last sample, other than 
being a little more refractory, that no further comments are necessary. Clay 2749 would be 
improved by its addition. 

2751- There is a sudden change in type of this clay from those below it, in that it burns 
red, it is quite grittr , has good plasticity and dried without cracking. I ts burning properties 
are not so good in that its vitrification and colour ranges are too narrow, it would require 
the addition of a more sandy clay for brick and other red wares . 
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TABLES AND BRIEF NOTES ON THE 1927 SAMPLES-Continued 

Approximate Colour when Burned at 
S'ple 
No. Thick- Over-

ness burden Cone 06 Cone 2 Cone 8 Location 

Stone 1 ft. excess S. 20-2-22w2. In 
Huntley coulee south 
of Big Muddy Lake 
and near the Keough 
Ranch. 

Lig-
nite Thin 
2755 5 ft. Light cream Med. cream Buff. Large 

iron specks 
2754 4 ft. Med. cream Bluestoned Over fired 
2753 5-6 ft. 
Iron 

Nearly white Grey-white Light cream 

zone 1 ft. 
2752 4 ft. Pink-cream Buff Bluestoned 

Light 
silt, 4 ft. 30-50 ft. S.E. 4-2-22w2 The 
2758 4 ft. Light cream Very light Cream, deposit sample is lo-

specks cated a short dis-
2757 4?,1 ft. Light cream Yellow buff Deep shade, ta nee south of the 

specks ranch buildings and 
2756 20 ft. Pink cream Light cream Light cream corrals. 

Valley 
Floor 200±ft. 

2752-This is the lowest member of the deposit, is greyish-white, semi-gritty, some iron 
stain and of fair plasticity, dried safely, it is a stoneware type of clay and could be used 
for the wares possible from clays of that type. 

2753-This is a fine grained sandy clay with some iron stain, pronounced clay odour when 
tempered, good working and drying properties. It is the most refractory and lightest burning 
clay of this deposit. It should be mi."ted with them to their benefit. 

2754-This is a fine grained plastic clay, rather sticky when tempered, has too much total 
shrinkage. It is of the stone-ware type but must be blended with a more sandy clay. 

2755-\Vhen clamp is dark in shade, is semi-gritty, has good plasticity and dried safely. The 
shades for yellow ware are good up to cone .i and at cones 6 and 8 becomes much darker 
with large iron spots. Must be washed for pottery '1.-ares, not for brick, sewer pipe, terra 
cotta and other heavy wares. 

NoTE:-The clays (2756 to 2758) in this deposit are not of the ball clay type, nor arc they 
the same type as the stoneware clays 2746 to 2751 sampled in Carlyle Coulee, nor are they 
at the geological level of them, it would therefore seem that there are two horizons of 
stoneware type clays in the area of lower Big l\foddy Valley. 

2756-This clay is yellowish to white in shade, it is sandy and rests on large tree-like sand­
stone concretions. The grain size is fine, plasticity good and drying safe. The burned 
shades are those of yellow ware though the clay is rather porous at cone 8. Offers uses for 
all heavy pottery, sewer pipe, terra cotta, structural wares and other Jines though not for 
whiteware. 

2757-This sample is of three shades, yellow, red, and green, it has some iron Hain. Its 
properties are practically the same as those of 2755 and the uses would be the same. The 
raw colours are those common to some paint clays. 

2758-The colour of this sample is purplish to chocolate, it is fairly gritty and onh· fair in 
plasticity, the shrinkage is low. The burned shades are very light more so than day 2753 
of Huntley Coulee. It gave no trouble in burning and offers promise of use for c.c. ware, 
all heavy pottery, saggers, structural wares and sewer pipe, etc. The distance from rail 
greatly reduces the importance and value of all the clays in the lower end of Big :\tuddy 
Valley. 
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TABLES AND BRIEF NOTES ON THE 1927 SAMPLES-Continued 

Approximate Colour when Burned at 
S'ple 
~o. Thick- Over-

ness burden Cone 06 Cone 2 Cone 8 Location 

2759 1-4 ft. Location 5ame as a-
bove though sample 
taken a short dis-

' tance south of clays 
2756-2758. 

2761 10 ft. 30-40 ft. Pink Light cream Light cream S.E. 4-2-22w2. North 
Iron west across valley 

ledge 
4}i;"°r"i: 

from where samples 
2760 Light yellow Cream, Overfired 27S(r-2759 were 

slight blue- taken. 
stone. 

Silts ........ 
Lig- S. 34-3-Hw2. North 
nite 1 + ft. 40 + ft. bank of Big :'lluddy 
2763 6 ft. Light pink Light cream Light cream \'alley about ten miles 
2762 6 ft. Pink Light cream Light cream south of Bengough 

Few specks and a mile east of 
L!g- Thin No. 34 highway 
mte 
Not 
S'pld 12 ft. 
2765 10 ft . Nearly white Light grey- Light i;rey-

ish white ish white 
2764 10 ft. Greyish Darker Darker 

white greyish greyish 
white white 

s. 
stone ········ 

2759-This was a sample taken from the same zone or bed as 2757, the interest was that of the 
strong red and yellow colours plus mixtures of the two. The clay can rightly be called a paint 
clay but would need washing to reduce the silica content. When tempered the plasticity 
and drying shrinkage were both good for general use. The burned trials were a brilliant 
red up to cone 4, brownish at cone 6 and overfired at cone 8. Other than its interest as 
a paint clay it could best be used to improve the burned red shade of other weak red burn­
ing clays or shales. 
2760-This clay occurs just below a lignite scam and is purplish to dark grey. It is quite 
fine grained and has good plasticity and working properties. Drying was satisfactory. \Vhen 
burned it proved to be a stoneware type of clay which bluestoned at cone 6. It ha5 good 
shades of yellow for yellow ware. Uses all wares for which stoneware clays are employed. 
2761-This sample of clay is nearly white with some iron stain. The lower half of the bed 
is somewhat sandy, the grain being quite fine. All properties were good in the matter of 
plasticity and drying though when burned the body was somewhat open and porous at cone 
8, too much so for stoneware. It would be better if mi.iced with clay 2760. It may have 
possibilities for low grade refractories, saggers, sewer pipe and other bodies of like wares. 
NoTE:-Beds 2764 and 2765 are below clays 2762 and 2763, with 12 feet of chocolate-grey 
shale and silts between them, not sampled. Clays 2764 and 2765 were collected at a nearby 
outcrop to that of the two upper clays. It is well to mention that the \\'hitemud high 
grade clays in the Big Muddy Valley are unfortunately at or near the floor of the valley 
under a total overburden of nearly 300 feet, therefore mining methods would be only the 
means of recovering the high grade clays. The haul to transportation is somewhat more 
than could be desired. 
2762-This clay contains dark plant remains, some iron stain and has a slight grittiness such 
that the plasticity and drying were both good. The burned shades are suitable as a ball 
clay but it should be washed, may have use in some refractories as well as for those of a 
ball clay . 
2763-This clay is dark in shade, finer grain and more plastic than 2762, it is a ball clay 
and of better quality than 2762. It can not be used alone for any wares. 

2764-This is a typical bed of kaolinized sandy \Vhitemud and is of interest re a source of 
kaolin and as a diluent to highly plastic clays . 
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TABLES AND BRIEF NOTES ON THE 1927 SAMPLES-Continued 

Approximate Colour when Burned at 
S'ple 
No. Thick- Over-

ne,s burden Cone 06 Cone 2 Cone 8 Location 
- -------

Lig- S. 12-6-28w2. This 
nite 2 ft. 30 + ft. deposit is mid way 
2611 8 ft. between Verwood and 
Iron 10 in. ~ Willowbunch and 
zone west of the highway. 
2767 5 ~ ~ ft. Very light Very light Ve~ light At the Midland 
2766 3 ft. Light cream Med. cream Slig t blue- mine. 

stone. 
Talus ........ 
- --

Lig- S. 33-7-28w2. About 
nite 1 ft. 12-15 ft. mid way between 
2i70 3 ft. Light cream White White Willows and Read-
2769 6 rt. Light cream Nearly white Nearly white lyn, on the south 
2768 i ft. Light cream Light cream Light cream side of the valley. 

specks specks 
2615 10 ft. 
Talus ? 
---

2i71 From a cutbank at 
2772 the top of the hill, 

No. 2 high~ay, I 
mile south \\."es t of 
Rockglen. 

---

2765-This clay is also a kaolinized sandy white clay like 2761 other than it is finer grained, 
its properties and uses would be the same. 

Non::-These t\\·o samples (2766, 2767) are from different sections of the beds represented 
by sample~ 268- 269 and 2610 of last year. 

2766-This is the lower 3 feet only of sample 268, and is the darker Portion of same. [t 
is a ball clay or lower value than the next sample above it. It does not bum to as light a 
shade, and it is highly carbonaceous. Could be better used in refractories, sewer pipe and 
other hea,·y wares though not alone. 

2767-Thi; sample represents the upper I foot of 268, and all or 269 and 2610 of last year, 
a total of 7 feet of ball clay which burns nearly white and therefore possible for use in 
whitewares, as a bond clay and plasticizer for other clays where necessary. Unfortunately 
it is under such heavy cover that mining would be necessary. 

NoTE:-These three samples (2768, 9,70) represent a more detailed break-down of beds 
2616 and 2617 or last year. 

2768-This i;; the lower seven feet of 2617. It is an iron stained grey ball clay which con­
tains tine grained iron as an objectionable impurity other than for its use in refractories, 
sewer pipe and other heavy wares. Unless it can be greatly improved by washing or other 
treatment. 

2769-Thi; is the middle zone of 2617 of last year, is greyish in shade, and is a ball clay 
though oi questionable value due to the presence of a large number of both small and base 
ball size iron concretions. If these could be economically removed then the clay which burns 
nearly white could be used in certain white wares, or blended with 2770 above it. 

2770-This is the upper portion and concretion-free Portion or 2617. I ts general shade is a 
purplish-grey when damp. It is a high grade ball clay and one which remains white up to 
cone H without any sign of bluestoning. This is one of the more imPortant beds of ball 
clay so far sampled. In the past several carloads of it have been shipped to potteries in the 
United State,. 

NoTE:-These are of no interest as clay samples, one a sample of coarse grained sand and 
the other a whitish marl'. ike material fairly high in carbonates. (2771-2772) 
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TABLES AND BRIEF NOTES ON THE 1927 SAMPLES-Continued 

Approximate Colour when Burned at 
S'ple 
No. Thick- Over-

ness burden Cone 06 Cone 2 Cone 8 Location 

2775 2 + ft. 10 + ft. Nearly white Light cream Lighter . S. 30-5-2w3. T hese 
Lig- shade samples were taken 
nite 1 ft. in a coulee south of 
2774 6 ft. Light pink Greyish- Light grey Twelve Mile Lake 

cream and north of the 
2773 6 ft. Pink Pink Greyish road from Scout lake 
Grass buff to Wood Mountain. 

cover-
ed 40 ft. 

Lig- N.72 27-5-3w3 This .. 
nite 2 ft. 12 + ft. deposit is west of the 

Cm·er- road from Flintoft to 
ed 5 ft. Wood Mountain and 

2781 8 ft. Light cream Light cream Cream on the Keresh lands. 
specks specks Many 

2780 6 ft. Light buff 
specks 

Lighter Lighter 
shade few shade few 
specks. specks. 

2779 3 ft. Nearly white Nearly white Nearly white 
2778 4. ft. White Very light Very light 
2777 • 2 ft. Light cream Light cream Med. cream 
27i6 5 ft. Light cream Med. cream Med. cream 

2773- 2774-2775-These are all kaolinized sandy Whitemud. The two upper beds appear to 
carry more kaolin than the 2773 and are less stained with iron. General interests are for 
kaolin yield and mixing with other clays. Their distance from rail will likely prevent their 
development. 
2776-This is a medium grained sandy clay at the base of the outcrop, buff in shade, mica 
and some dark material present. It has good plasticity, dried safely, general uses in some 
refractories, sewer pipe, brick, terra cotta and other structural wares, should be blended 
with lower grade clays for most uses. 

2777-This is a thin seam of dark chocolate clay, it is sandy, working and burned properties 
same as 2776. They should be blended. 

2778-This is a greyish-bull very fine grained semi-sandy clay of good plasticity and working 
properties, it dries safely and burns to a much lighter shade than the two clays below. It 
is not a ball clay, but a kaolinized sandy clay. Its uses would be much the same as those 
of 2776. 

2779- Thi;; is a promising seam of ball clay of semi-conchoidal fracture, burns white and has 
in general the properties of clay 2770. There are iron concretions at its top to be avoided. 
It is unfortunate that this high grade clay is below two beds of lower grade ball clays, 2780 
and 2781. 
2780-This is a seam of iron stained ball clay of blocky structure, greyish-buff in shade, 
There are iron concretions at and near its base which can be avoided. Other than a few 
specks and that of not burning quite so white it is very much the same as clay 2779. Fur· 
ther testing should be that of washing and blending clay 2780 with 2779, aml clay 2781. 

2781--0ther than this clay containing more line grained impurities it is very similar in all 
properties to clay 2780 just below it. Unless it can be purified then it must be used for other 
than whitewares. It might well be blende<l with clay 2776 for heavy clay products. 
Non::-The cross section of beds here sampled included twenty feet of the upper beds of 
the Fox Hill, and thirty one and one half feet of the Whitemud plus three feet of the con· 
tacting Ravenscrag. The most complete sectioning done in the Cypress Hills area during 
the season. (Samples 2782 to 279-1 incl.) 

2782-This was a sample of the yellowish to buff Fox Hills sands, the main object "·as to 
detem1ine its burned shades or colour re its use as a diluent or grog to the more plastic 
beds above. It could not be worked alone being too sanely, nor could it be use<l as a blend 
to the stoneware clays above due to its colour being red when burned, though for heavy clay 
products it could be employed with those clays or others . 
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TABLES AND BRIEF NOTES ON THE 1927 SAMPLES-Continued 

Approximate Colour when Burned at l 
S'ple I 

No. Thick- Over-
ness burden Cone 06 Cone 1 Cone 8 Location 

Ben- S.W. 25-6-22w~. This 
toni- 0-30 ft. section of beds is 
tic located near the top of 

shale 7 ft. the valley and south 
Ye!- of the dam west of 
low- Eastcnd. 
ish 11 ft. 

silts 
Shaley 

silts 7 ft. 
2194 3 ft. Salmon Reddish buff Deep buff, 

specks. 
2793 ,! ft. Light pink Light cream Light cream, 

specks. 
2192 3 ft. White Very light Light cream, 

2791 ,! ft. Light cream Light blue-
specks. 
Overtired 

stone. 
Iron 
stain Thin 
2790 1% ft. Light cream Light blue- Overlired 

stone 
2789 1% ft. Light cream Deep cream Greyish 
2788 4 ft. Yellow Stoneware Overfired, 

grey few specks. 
2787 2 ft. Very light \'ery light Light cream, 

cream cream few specks. 
2786 5 ft. Pinkish buff 1\lcd. Buff Slight blue-

stone. 
2785 3% ft. Pink Deep buff Bluestone, 

clear. 
Lig-
nitic 8 in. 
278-l 5 ft. Light cream Greyish Deeper grey 
2783 3 ft. Cream Greyish Greyish 

cream 
2782 20 ft. Light red l\led. red Greyish 

Greyish brown 
Shale ? ft. 
- --
2783-This beu is a nearly white kaolinized sandy member of the Whitemud. Ir is fine 
grained plus sufficient clay substance to permit of molding but too weak for industrial wares. 
It burns to the common greyish shades of the sandy white clays, and is still quite open at 
cone 8. I ts use would be with the clays above for the usual wares made from stoneware 
clays. 
2784-0ther than for its raw colour, that of a brownish-chocolate shade, it is in all re;:pects 
the same as 2783 and could be employed with it, or alone, for the saine uses. 
2785- This bed of clay is just above a thin seam of lignite, it is nearly white and contains 
more clay substance than sample 2784, it therefore has better working properties. it is one 
of the better clays in the deposit, it is quite free of specks, and is only lightly bluestoned at 
cone 6, and does not overtire at cone 8. It is a yellow-ware stoneware type of clay anu could 
well be used for other wares. 

2786-0ther than being a little more plastic, lighter in raw shade and carrying some speck 
forming impurities, it is practically the same clay as 2785 and plant washing would improve 
it greatly. 
2787-This is a further seam of useful stoneware clay which can be included with the clays 
below it, there are a few specks at cone 8. I t might be useful in earthenware. 
2788- This seam is a highly plastic white clay which would likely crack in full size ware 
during drying. It burns to a nice yellow at cone 06. It bluestones at cone 02 and it there­
fore has a short vitrification range. I t would have to be blended with mure sandy and 
higher refractory clays to become useful. 
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TABLES AND BRIEF NOTES ON THE 1927 SAMPLES-Continued 

Approximate Colour when Rurned at 
S'ple 
No. Thick- Over-

ness burden Cone 06 Cone 2 Cone 8 Location 
---

Burn- S. 18-6-22w3. About 
ed one half mile south 

shale 4 ft. west of Freels' ranch 
Yel- buildings near Knot-
lou.' lys. 
silts 20 ft. 
Buff 
shales 25 ft. 
2797 12 ft. Tan · Nice red Brownish 

tan 
2796 5 ft. Pinkish Light cream Light cream 

specks. specks. 
2795 7 ft. Very light Light cream Stoneware 

clear grey 
Sandy 
beds I ___ , 

2789-Thi5 is a thin seam of nearly white plastic clay of good properties which does not 
overfire at cone 8, though is bluestoned at that cone and is quite badly specked. It is too 
limited in quantity to be used alone, but can well be blended with other clays of the same 
deposit. 

2790- This clay while also a stoneware clay is somewhat defective in that it is sticky when 
plastic, drv shrinks too much and bluestones at cone 02 and overfires at cone 6. It should 
be Llended with the more refractory clays of the deposit. 

2791-This sample while a little more siliceous is nearly of the same kind and quality as the 
clay below it, 2790 and will require the same treatment. 

2792--0n fresh exposure this clay is of a purplish tint, not unlike some of the ball clays in 
the east near Willows. It is highly plastic and can not be used alone. It burns very light 
and if washed could no doubt be used in some c.c. and earthenwares. Otherwise it is a good 
grade of stoneware clay to mbc with some of the lower grade ones in the same deposit. 

2793-This is the uppermost bed of the \Vhitemud stoneware clays in this deposit. The 
upper two feet is a grey plastic clay while the lower two feet is of a lighter shade and is 
more si liceous. Its working properties in the raw are fair, it could be improved through 
the addition of a more plastic clay, and for most wares one that fires at a little lower tem­
perature. The remarks re clay 2792 just below it can be applied to this clay as well. They 
could be worked as a single clay. 

279-l- This is a lower grade clay, dark chocolate in shade, fine grained and a little too plastic 
and the drying shrinkage higher than desirable for heavy clay products. It stands up well 
at cone 8, and if blended with other suitable clays would be of interest for sewer pipe, brick, 
terra cotta, fire proofing, structural ware and other like products. 

2795-This is a t ype sample of the white plastic stoneware clays of the Whitemud. It was 
nicely plastic though in large ware should have an addition of a more siliceous clay. Its 
burned shades are good for all heavy pottery like stoneware and some sanitary products. 
It does not bluestone below cone 4. At cones 02 and 2 it has clear shades of light cream or 
yellow suit.able for yellow wares. Other uses would be for all wares made from this type of 
clay. 

2796- This is a fine grained chocolate coloured clay, is of good plasticity and burns to very 
good light shades, though specks arc present from cone 02 up. It does not bluestone 11nd if 
washed should prove very useful in severa l wares. It corresponds in this respect to clay 2792. 

2797-This seam of clay is above the \Vhitemuds, it Lurns to red and other dark shades 
unsuited to pottery wares. It is too plastic and has too much shrinkage, might be made 
useful through additions of the sandy Whitemuds or other siliceous clay. 
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TABLES AND BRIEF NOTES ON THE 1927 SAMPLES-Continued 

Approximate Colour when Burned at 
S'ple 
No. Thick- Over-

ness burden Cone 06 Cone 2 Cone 8 Location 

Dark S. 35-5-20w3. This 
shale 8 ft. 25 ft. deposit on the north 

27102 3 ft. Salmon Med. red Tan, specks. bank of Frenchman 
27101 3 ft. Light cream Light yellow Very light River approximately 

vellow twelve miles south of 
27100 30 ft. Light cream Light yellow Greyish yel- Dollard. 

low, specks. 
2799 2 ft. Light cream Med. cream Med. cream 

clear clear 
2798 12 ft. Light cream Light yellow Greyish 

cream 
Grass 

cover-
ed 

27103 Sample 27104 from 
27104 near Duncairn. Sam-
27105 pies 27103 and 27105 

from near Waldeck. 

27109 10 ft. 5-10 ft. Yellowish Cream white Grey-white S. 12-21-1 lw3. The 
27108 12 ft. Light cream Light cream Light cream outcrops sampled in 

pinkish this area are about 
27107 18 ft. Nearly white Light cream Light cream eight miles south of 
27106 20 ft. Light cream Light grey Light grey Beechy and about 

pinkish creamy creamy one half mile west of 
the highway. 

2798- This is the lowest exposed member of the beds in this deposit. It is a kaolinized white 
sandy clay of the Whitemud. It is coarse grained and offers favourable possibilities of a 
high yield of kaolin if washed. Of little interest for use alone in its unwashed state. This 
sample like the other sandy members of the deposi t develop yellowish rather than white 
when burned as is common to the sandy white clays below the ball clays to the east. 
2799-This is a thin seam of purplish clay, fairly fine grained and of scmi-conchoidal frac­
ture. It is of good plasticity and moderate shrinkage and burns to very good light shades. 
Could be used in several bodies though the quantity is too limited and the bed irregular as 
to thickness. 
27100-This sample is from the thickest bed of the deposit, its properties and interest are 
those of sample 2798. 
27101-0ther than for a lit tle difference in shade or colour plus small iron grains and some 
stain, this clay is not unlike 27100, though it might be well to discard it due to its impurities 
unless they can be removed economically. 
27102-In this case the bed from which the sample was taken is above the \Vhitemud and 
does not burn light or white. It is highy plastic, has too much shrinkage and could not be 
used alone. It is so near like clay 2794 tha t reference is directed to that clay for uses. 

NoTE:-These are samples of volcanic ash collected for the Chemistry Dept. (27103-27105.) 
NoTE:-The samples were taken from three outcrops as indicated, they are all within a 
short distance of each other. T here is no doubt some overlapping in the samples as indi­
cated by samples 27106 and 27108. There is no particular need to discuss these samples 
individually other than 271()9, in that they are all of the kaolinized sandy type of \Vhitemud. 
Their chief interest would be that of their yield of kaolin for paper clay or in whiteware, 
provided their properties were suitable for those uses. Their distance from rail and water 
will most likely prevent their development, especially so in that there are the same types of 
clay along side of rail. 

27109-Tbis bed of sandy Whitemud is unusual in that it is very hard and stone like, quite 
different to the usual occurrence where t he material is either loosely consolidated, or, is some­
what difficult to loosen, but in neither case are they brittle as is the case with the sample 
bed under question. When crushed, unless very fine, there is a total lack of plasticity , 
though small trials were molded and when burned the general shades were white. Investi­
gations will be necessary to find uses for this material. It is to be stated that beds of 
plastic Whitemud were wholly absent in the vicinity of the above deposits. 
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Thick-
Sample No. ness 

281 4 ft. 

Overburden 12 ft. 
Lignite 

2 ft. 282 
281 8 ft. 

283 2 ft. 

Concretions 3 ft. 
Sandy clay 1 ft. 
284 2 ft. 

Sandy clay 7 ft. 
Lignite 1 ft. 

285 6 ft. 

Overburden 60 ft. 

287 3 ft. 
286 8 ft. 
Lignitic clay 3 ft. 

Overburden 60 ft. 
Dark clay ? ft. 
No. 14 clay 3 ft. 
288 10 ft. 

289 10 ft . 
Sandy white 
clay ? ft. 

REPORT ON PREIJMINARY CLAY SAMPLES 

Collected Dwin9 1928 

Per cent. Per cent. 

Raw Water Dry Burned Burned Absorp-
Colour Plast'y sh'kge at cone sh'kge tion 

Black ........ High 010 High ········ 

D. choc. ········ High 010-8 High ........ 
Grey 

D. choc. ........ . ....... 6 High . ....... 

White 
D. grey ........ Good 6 Med. . ....... 
Lighter 

Rusty ........ Fair 02 . ....... . ........ 
Buff and 
grey 
D. choc. ········ High 02 High ........ 
White ........ Good 6 Med. . ....... 

White 
White ........ Low 010-8 Low ········ 

G,.eyish 

········ Good 010-8 Med. ........ 

Burned 
Colour 

Red 

Very light 

Very light 

Light 
cream 

Reddish 

Dark buff 
Cream 

Grey-
white 

Very light 

281-Near Crane Valley. Taken in road cut two miles south and one mile west of Crane 
Valley. Of little interest. 

282-281-S. 27-5-3w3. South of Flintoft. 

NoTE:-AII samples from 281 to 2821 inclusive were taken as preliminary samples for 
colour, type and other information only. 282 is a ball clay of promise. 

283-S. 27-5-3w3. Taken three quarters of a mile S.W. of 282 and at the same horizon. 
Is a ball clay. 

284-Same outcrop as 283. This sample very light cream at cone 010 to a golden. buff at 
cone 8. The intermediate shades are good. This is a slightly sandy ball clay. 

285-S. 25-6-22w3. A small sample of shale from a mine roof cave-in south west of Eastend. 
Material not very promising. 

286-287-S. 34-6-23w3. About one mile south east of Pierre ranch buildings. Sample 286 
is a good grade of plastic stoneware clay, it bluestones at cones 7-8. Sample 287 is a lower 
grade clay though should be more fully tested. 

288-S,Y2. 17-6-22w3. One half mile south of Knollys. This is a sample of the sandy white 
clay below the No. 14 plastic stoneware clay. 

289-S. 13-6-23w3. South west of the Freel ranch buildings. This is a good grade of plastic 
stoneware clay, does not bluestone at cone 8 but has large black specks. 
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Thick-
Sample No. ness 

Overburden 12 ft. 
2812 6 (t. 

28ll 4 ft. 

2810 5 ft. 

Overburden 40 ft. 
2813 8 ft. 

Overburden 20+ ft. 
281i 7 ft. 

2814 25 ft. 

Overburden 100 + ft. 
Lignitic clay 3 ft. 
2817 5 ft. 

2818 4 ft. 

2819 3 ft. 

2816 ? ft. 
Lignite 

Overburden 100 + ft. 
Lignite 1 ft. 
Clays 7 ft. 
2821 · 27:i ft. 

2820 3 ft. 

Shale and 
lignite 

BEPORT ON PREUMINARY CLAY SAMPLES 

Collected During 1928 - Continued 

Per cent. Per cent. 

Raw Water Dry Burned Burned Absorp-
Colour Plast'y sh'kge at cone sh'kge tion 

........ Med. 010-8 Med. ········ 

........ Good 010-8 Good ········ 

........ Low 010-8 Low ........ 

Grey ········ Good 010- 8 !\led. ........ 

Dark ........ High 010-8 High ........ 

White ........ Low 010-8 Low ........ 

Dark ........ High 010-8 Med. ........ 

L. grey u ...... !\led. 010-8 Med. ········ 
Grey ........ High 010-8 High ........ 
Grey 

Very dark ........ Good 010-8 High . ....... 
Dark grey ........ Good 010-8 High oo,n,,, 

Burned 
Colour 

Light to 
grey 
Light to 
grey 
Pink to 
D. grey 

Pink to 
white 

Pink to 
white 
Pink to 
greyish 

Light-M. 
cream 
Light-L. 
cream 
White-L. 
cream 

Pink to 
L. cream 
Pink to 
L. cream 

2810-2811 - 2812-W.~. 27-6-22w3. At a small outcrop one half mile N.E. of the Potter's 
ranch buildings. Clays 2810 and 2812 are semi-sandy and can be used in part with the 
more plastic bed 2811 as stoneware clay. 

2813-K.W. 19-13-25w3. South of Dominion Fire Brick & Clay Products Co. Ltd., clay pit. 
Taken about one quarter mile south of the open clay pit. This clay is a light burning 
plastic fire clay or ball clay, full depth not exposed. 

281-1-2815-S.W. 19-13-25w3. These samples were taken in the abandoned Wellington 
white pit. Clay 2814 is a highly kaolinized sandy clay of the Whitemud. Clay 2815 is a 
dark nearly black ball clay, burns whiter than clay 2813. 

2816-2817-2818- 2819-S.W. 35-3-24w2. About ten miles south of Bengough on north wall 
of Big Muddy Valley. Clays 2817-2818 and 2819 are all ball clays of good burned colours, 
some specks. Would have to be mined. Shale 2816. Sample 2816 missing. It was from a 
bed of shaley material and would possibly have been of lower quality than the ball clays 
above it. 

2820-2821-S. 34-3-24w2. Taken on north side of Big Muddy Valley about one mile west 
of highway No. 34. Both of these clays are type ball clays of good burned colour. They 
are practically the same clays as 2818 and 2819. They would have to be mined. 
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Thick-
Sample No. ness 

Clay 10 ft. 
Silts 25 ft. 
2822 10 ft. 

2823 6 ft. 

Overburden 10 ft. 
Lignite 6 in. 
Silts 20 ft. 
2826 4 ft. 
Silts 2 ft. 
Lignite Streak 
2825 5 ft. 
2824 4 ft. 
------
Glacial ? ft. 
Lignite Thin 
Silts 20 ft. 
2833 10 ft. 
2832 8 rt. 
2831 2 Ct. 

2830 2 ft. 

2829 2 ft. 
2828 5 ft. 

282i 10 ft. 

Unknown 

REPORT ON PRELIMINARY CLAY SAMPLES 

Collected During 1921 - Continued 

Per cent. Per cent. 

Raw Water Dry Burned Burned Absorp-
Colour Plast'y sh'kge at cone sh'kge tion 

Dark grey 35.0 11.0 5 5.2 5.8 

Greyish 24.0 5.0 5 3.7 9.0 
white 

Greyish 38.0 9.5 0-l 7.3 7.8 

L. rey 39.0 14.5 02 2.0 4.0 
Yet owish 29.0 8.0 02 6 .0 7.6 

Yellowish 27 .0 6 . 7 1 2.3 8 . 7 
D. grey 29.0 10 .0 5 1. 5 10. l 
Greyish 36.5 l J. 7 1 6.8 5.1 

Black 53.0 16 .0 1 10.0 3.1 

Greyish 37.5 12 .0 5 8.0 0.8 
Greyish 30. 5 8.0 5 3 .0 10.9 

Greyish 18. 7 3.6 5 0.4 10.8 

~ 

Burned 
Colour 

Deep 
cream 
Pinkish 
buff 

Light red 

Deep red 
Deep red 

Nice red 
Cream 
Stoneware 
ftey 

toneware 
grey 
Blues tone 
Greyish· 
buff 
L. sandy 
grey 

2822- 2823-N.,11. 22-5-28w2. About two and one half miles N.W. of Willowbunch. Clay 
2822 has good working properties, useful for yellow ware and stoneware. Shrinkage needs to 
be reduced. Clay 2823 is very sandy and short on plasticity. Might be used to reduce 
shrinkage of 2822 or other clays. 

282'1-2825- 2826-N.W. 22-5-28w2. This outcrop near that of 2822 and 2823. Clay 2824 
has good working properties, shrinkage a little too high, very nice reds cone 07 to cone l 
inclusive. Clay 2825 has too much drying shrinkage, would crack, burned colours are same 
as 2825, a blend wou ld improve both clays. Use-brick and other red wares. Clay 2826, this 
clay is verr close to clay 2824 in all of its properties, other than it can be burned at lower 
tempera tu res. 

2827-2828-2829-2830- 2831-2832- 2833-N.\V. 15-5-28w2. West of Willowbunch and south of 
\..,~t samples. Clay 2827 of little interest for use alone, would be useful to reduce shrinkage 
or other clays in the same deposit. Clays 2828-2832 inclusive are all of the yellow ware 
stoneware type and could very well be blended as a whole for those wares, face brick, fire 
proofing, terra cotta, in sewer pipe, etc. Clay 2833 is a nice reJ burning clay of good colour 
and vitrification range. It would likely dry safely in full size ware in a suitable dryer. Is 
of interest for other reJ wares than brick. The overburden and dis tance from rail are to be 
considered. 

2834-2835- 2836-S.,11. 22-5-28w2. Near deposit of clays 2822 and 2823. Clay 2834 is 
practically the same clay as 2833 and needs no further comment. Clay 2835 is a nice light 
cream to buff burning clay of good working and drying properties, would be useful for 
various wa.res requiring stoneware clays. Clay 2836 burns to lighter shades than 2835. 
It ha:. lower shrinkage and is more porous at the same corie. The tw.J clays c.:iuld wi.!11 
be worked as one. 
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Thick-
Sample No. ness 

Overburden 10 ft. 
2836 5 ft. 
2835 10 ft. 
Common ball 
concretions 
Silty Sands 5 ft. 
2834 20 ft. 
Sandstone 
Ledge 5 + ft. 

Overburden 12 ft. 
2837 10 ft. 
Lignitic clay ? ft. 
Sandy clay 7 ft. 
Concretions 

Overburden 30 + ft. 
2838 3 ft. 

Overburden 50 ft. 
Lignite Thin 
Silts and iron 
concretions 25 ft. 
2841 8 ft. 
2840 2 ft. 
2839 4 ft. 
Lignitic shale 6 ft. 
Coal seam 
worked in 
the past 7 ft. 

Overburden 
Silts 
Shale ? ft. 
2842 10 ft. 

Coal Seam 

REPORT ON PREUMINARY CLAY SAMPLES 

Collected During 1928 - Continued 

Per cent. Per cent. 

Raw Water Dry Burned Burned Absorp. 
Colour Plast'r sh'kge at cone sh'kge tion 

L. gref. 29.0 7.0 5 3.0 10. 0 
Choco ate 33.0 8 . 7 5 6. 8 5.0 

Yellowish 35.0 8.0 02 3.5 10.0 

Greyish 36.0 9.6 3 6.0 7.2 

31.5 8.8 3 5.2 8 .0 

Greenish 42.0 15.0 04 6 .4 4.1 
Chocolate 33.4 9.7 5 5.6 7. 6 
L. grey 33.4 10.0 1 6 . 7 5.4 

Yellowish 38.6 10.6 04 8.6 2.4 
and grey 

Burned 
Colour 

L. ere.am 
Deep buff 

l\led. red 

M. cream 

L. cream 

Med. red 
L. cream 
M. cream 

I 

I 
~fed. red 

' 

2837-S.W. 22·5-28w2. Another outcrop on same section as 2822 and 2823. Clay 283i is 
a stoneware clay of good properties other than its total shrinkage is a little high. It starts 
to bluestone at cone 5, and its absorption drops to 4. 7 per cent. This is a useful clay for 
several wares. 

2838-S. 15-S-28w2. Near the home of some Indians, and at entrance of a small coal mine. 
Clay 2838 is also a stoneware clay of good working properties though the total shrinkage 
should be reduced. At cone 5 it starts to bluestone and the absorption drop3 to about 2 per 
cent. There is no doubt more of this clay than the small depth exposed and sampled. 

2839-2840-2841- S.\V. 23-5-28w2. Clay 2839 and 2840 are both good working stoneware 
types of clays. The first would be improved by a blend with the latter. Clay 2839 at cone 
5 is nearly non-absorbent while clay 2840 at the same cone still has a 7. 6 per cent. ab· 
sorption. Clay 2841 is a clay-shale high in bentonite. Its drying shrinkage is excessive such 
that this clay must be ruled out as a clay, even though it burns to nice reds. It ~hould be 
more useful as a bentonite. 

2842- N.~. 24-5-28w2. At an abandoned wagon coal mine K.W. from \\'illowbunch about 
one and a half miles. Clay 2842 would likely give trouble in the drying of full sized ware 
like brick, its colour and vitrification range are both narrow. The same type oi clay occurs 
at a less distance from rail and town. 

2843-S.E. 23-5-28w2. One quarter mile S.E. from 28-12. Clay 2843 is a vellow ware­
stonewarc type of clay a little high on absorption at cone 5. It is very mu.ch the ;:ame 
clay as those of 2836 and 2840, and is a useful clay. 
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REPORT ON PRELIMINARY CLAY SAMPLES 

Collected During 1928 - Continued 

Per cent. Per cent . 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden 
Shales 
Silts 60 ft. 
Greenish clay 7 ft. 
2843 4 ft. Dark 31.0 8.9 5 3.8 9.1 L. cream 

shale 
Unknown 
Coal 

Overburden 40 ft. 
Bentonitic 
clay 8 ft. 
2846 2 ft. Chocolate 38. 0 13 . 8 5 6 .6 3.9 l\f. buff 
2845 4~ ft. Grey 34 .0 9 .8 3 ........ 5.2 L. cream 
2844 6 Ct. Chocolate 42.6 11 .0 3 ........ 7.6 M. cream 
Coal 

Overburden 4 ft. 
Sandy 
concretions 1 ft. 
2848 s ft. D. grey 32.4 9 .6 1 6.0 4.3 Cream 
2847 4 ft. Sandy 27.6 6.5 02 0.6 11.5 Med. red 
Coal 

Overburden 30+ ft. 
2851 3 ft. Chocolate 25.7 8. 2 5 0.6 9.6 L. cream 
2850 3 ft. Gretsh 26.6 6 .4 s 4 .5 7.0 M. cream 

san y 
2849 4 ft. Bluish 33. 1 9 .3 02 5.0 6 .2 Dluestone 

2844-2845- 2846-S.J,1. 14-5-28w2. S.W. up coulee from a coal mine. Clay 2844 is highly 
plastic and would crack during drying. It is a light burning clay which would prove useful 
with other clays of the stoneware type.. It bfuestones at cone 5. Clay 2845 is a little less 
plastic, its drying shrinka_ge should be reduced for most wares. It burns to satisfactory 
light shades of a slight yellowish tint. It starts to bluestooe at cone 3 and attains O ab­
sorption at cone 5. Clay 2846 other than being a little less plastic and having slightly higher 
burning temperatures than clay 2844 is very much the same. At cone 5 it still has 4 per 
cent absorption. These three clays could form t he basis for a number of wares made from 
stoneware clays. 

2847-2848- S.E. 14-5-28w2. S.W. of \Villowbunch, near Indian shacks. Clay 2847 is a 
sandy shale of low plasticity and to tal shrinkage. Its burned shades are satisfactory for 
common brick, its a bsorption is not overly high for soft mud common brick. Clay 2848 is 
a light burning clay which burns to good cream shades with bluestoning starting at cone 1 
which is low. This clay could be used with a lower shrinking and more refractory clay to 
good advantage. 

2849-2850-2851-N.W. 12-5-28w2. Along roadway S.\V. of Willowbunch. Total beds not 
well exposed. Clay 2849 is highly plastic and has too much drying shrinkage and woul<l 
be greatly improved through a blend with clay 2851, or better a blend of a ll three clays at 
this deposit. T heir general use would be for a ll heavy pottery, terra cotta, face brick, 
sewer pipe and other like wares, though to no better purpose t han clays from many other 
deposits in the \Villowbunch area. 

NoTE:-This deposit corresponds very closely to that in which 2839-2840 and 2841 
occur. 

NoTE:- The beds where sampled appear to have been disturbed through a ~mall slide 
possibly . 
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REPORT ON PRELIMINARY CLAY SAMPLES 

Collec:led During 1928-Continued 

Per cent Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample l\o. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden 30 + ft. 
285.1 2 ft. Chocolate 38 .0 13.3 5 4 .0 7.6 L. cream 
2852 5 ft. Choe. and 30.3 10.3 5 1.0 9 .0 M. cream 

Grey 

Overburden 
shales and 
silts 30 ft. 
2856 3 ft. Shale L. 3-l.6 13.0 3 6 .0 1.4 Deep yet-

grey lowish 
buff 

2855 10 ft. Chocolate 35.0 13.0 5 5.5 7.0 L. cream 
285-l 8 ft. Grey 22.0 4.5 5 0.0 12 .0 L. greyish 
sandr cream 
Silts ? ft. 

Calcined 
~facial clay 6 ft. Red 
Calcined 
shale 3 ft. Red 
Ashes Few ins. White 
2857 15 ft. Red and 40.0 9 . 2 02 4 .5 4 .2 Dark red 
Sha le grey 
Lignite ? ft. 
Bentonitic 
clay ? ft. 

2852-2853-S. 7-5-27w2. On roadway near top of hill south or Willowbunch. Clay 2852 
while of good plasticity shrinks too much for use alone. It does not bluestone at cone 5. 
While a useful light burning clay, there are much better deposits near by. Clay 2853 bums 
to lighter shades than the clay just below it, and has a higher total shrinkage. Its absorption 
at cone 5 is a little lower. While also a useful clay there are better deposits. 

2854-2855-2856-N.~. 6-S-27w2. This deposit is near the top of the hill on the road south 
of town, it is on the Dionne farm. Clay 2854, a small sample was taken of the lower three 
feet of the first beds above the light burning clays. It worked well, had low drying shrinkage 
and O burning shrinkage at cone 5. It should be further investigated for structura l wares 
in particular. Clay 2855 is highly plastic and like othel' chocolate or dark clays or the area 
shrinks too much. Clay 2854 below it is a sandy clay and would be useful to control the 
shrinkage. Clay 2856 is very much like some of the kaolinized sand beds of the Whitemud. 
It is too sandy to use alone but has value as a diluent to the high shrinking light burning 
days. 

NorE:- This is one of the more favourable deposits, it is not far distant from trans­
portation and the town, also both plastic and sandy light burning clays arc present 

2857-S. 264-27w2. This deposit is a short distance south or the elevators at Gyc and east 
of Bonneau Lake. The outcrop is quite prominent. Clay 2857 is a deposit of reddish and 
S(rey shales below a burned zone of glacial clay and shale. The sample had a high per cent. 
of water of plasticity and was a little sticky but its shrinkage is just a little above that 
desired. It burns to good shades of red. General use would be for brick, s tructural tile, 
some red pottery and other lines of red ware, it takes a Rash very easily at cone 1 and above. 
It should be carefully tested in Cull sized ware prior to capital investment. 
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REPORT ON PREUMlNARY CLAY SAMPLES 

Collected During 1928 - Continued 

Per cent . Per cent. 

Thick- Raw \\rater Dry Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden 30 rt. 
2860 4 ft. Grey and 38.6 9 .-l 1 9.0 5.0 l\Icd. red 
shale yellowish 
Coal seam 
2859 10 ft. Very dark 38.4 13 .0 I 7.3 5 .0 L. cream 
Sandy clay 20 ft. Grey 
2858 5 ft. Greyish 22 . 7 3..5 5 7 .3 1.6 Pinkish 

silty buff 
Coal seam 

- - ---
Overburden o-40 ft. 
2864 3 ft. Greyish 38 .5 13.2 3 5.27 6 .2 
Silts 1 ft. 
2863 10 rt. Chocolate 31.0 10 .2 5 2. 7 10.3 L. cream 
2862 3 ft. Rusty 29.0 7.6 3 3 . 8 11.4 Dark red 
2861 s rt. Grey 26.2 4 .8 ., 4.8 8.2 P inkish 

cream 
Coal Seam 
Silts 

2858-2859-2860- S. 4-5-27w2. Clay 2858 is a s ilty material or little interest, it does not burn 
to a suitable colour for high grade wares. The only ware it might be considered for would 
be sort mud common brick. Clay 2859 is a clay or the light burning group, both plasticity 
and shrinkage are too high for use alone. Its burned shades are practically the same as 
clay 2855. When blended with a less plastic clay it would be of interest for those wares 
common to stoneware clays. Clay 2860 is a lower grade clay than 2859, it is less plastic, or 
good working properties, dried safely. I t may be considered for building brick, though not 
of a very good rel.I. 

2861- 2862- 2863-2864-W.7\!. 10-5-Z7w2. On T . Bonneau property a qua rter mile west or 
Bonneau lake. Clay 2861 is so near clay 2858 tha t it needs no fur ther comments. Clay 2862 
is a red burning clay of a ll good properties other than being a little on the gritty side. It 
worked well and dried safely. The shades of red cone 02 to 3 arc good, it flashes easily at 
cones 1 and 3. It offers promise for face brick, some terra cotta , structural tile and other 
wares made from red to dark burning clays. Clay 2863 is a light burning clay of favourable 
properties both in the raw and while under fire, other than its not closing up to low absorp­
tions. At the usual heats for yellow ware and some stoneware or other bodies, a less re­
fractory clay when added might improve it. Clay 2864 is a semi-bentonitic type of clay, 
very fine grained, plastic and sticky. T oo much shrinkage, cracks during drying. It is o( 
doubtful value. 

NoTE:-These samples were from a well e~pose<l outcrop, a part of a semi-detached 
slump block from the main hill to the south. The equiva lent to those sampled are at a 
much higher elevation where in place in the hill side . 
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Thick-
Sample No. ness 

Overburden 6 ft. 
2874 3 ft. 

I 

2873 4 ft. 

28i2 7 ft. 

2871 17\i ft. 

2870 2 ft. 

2869 3~ ft. 
2868 6 ft. 
2867 

I 
3 ft. 

2866 2 ft. 
2865 I 2 ft. 

Lead grey 
shales ? ft. 

Overburden so ft. 
Siltv Shale 10 ft. 
2877 8 Ct. 

2876 12 ft. 

2875 I 2 ft. 

Base 
unknown 

REPORT ON PREUMINARY CLAY SAMPLES 

Collected During 1928- Continued 

I Per cent. Per cent. 

Raw Water Dry Burned Burned Absorp-
Colour Plast'y sh'kge at cone sh'kge tion 

Light 36 .2 12.9 3 5.0 4.5 
chocolate 

Dark 32.6 11.3 5 5.3 5.6 
chocolate 
Grey 24.6 5.1 3 1.0 7.8 

Light 22.2 17.--l 04 0.2 3.0 
chocolate 
Grey 28.--l 6.9 3 2.6 8.8 

L. brown 43 .6 1-l. 6 04 6.8 5.5 
Buff-grey 38.6 10.5 1 7.4 2.7 
Light 52.2 15.0 04 10. 7 4.4 
buff-grey 
Dark grey 60.7 22 .0 04 8.4 0 .8 
Dark 58.0 16.3 04 12.1 2.9 
chocolate 

Yellowish 
Dark grey 34.2 9.8 5 9.1 2. 7 

White 25.1 5.1 5 1.4 13.1 

0. choc. 37.0 10.3 s 8.2 6.6 

Burned 
Colour 

D. cream 
blues ton-
ing 
L. cream 

Greyish 
cream 
Weak red 

Greyish 
Buff 
Light red 
Dark red 
Dark red 

Dark red 
Dark red 

0. cream 
specks 
Grer-
white 
specks 
0. cream 
blues ton-
ing. 

2865-2866- 2867-2868-2869-2870-2871-2872-2873-2874- S.W. 7-6-27w2. This deposit is in a 
small coulee leading into Willowbunch from the south near the head of the lake and on 
Bonneau's land. Clay 2874 is yellow to buff burning clay with too much shrinkage, if same 
is reduced may be useful in several wares. Its general properties are those of the usua 
Willowbunch li~ht burning clays. Clay 2873 is light burning clay of good plasticity, a little 
too high in drying shrinkage. It is much like clay 2855. It should be blended with the sandy 
clay below it, No. 2870, to reduce its shrinkage. The two clays might be of promise for 
sewer pipe, fire proofing, terra cotta, flue linings or for low grade refractories. Clay 2872 in a 
low grade kaolinized sandy Wbitemud, fine grained, semi-plastic. See note above re its 
likely use. Clay 2871 is a low grade red burning clay of little further interest. Clay 2870 a 
fine grained sandy clay neither red nor light burning. In that there is very little of it, it 
has no other value than to blend with t he red burning clays below, or 2871 above it. Clays 
2869-2868-2867-2866 and 2865 are little different in the general raw a nd burned properties 
and should be considered together as a common blend. The red shales are good but shrinkage 
much too high for plastic made wares. Any further interest should be directed to the dry 
press method of manufacture. 

2875- 2876-2877-N.~ . 5-6-27w2. One mile east of 2874. Clay 2875 in most of its properties 
this clay is not unlike clay 2873 other than it is a little more refractory; as indicated, the rate 
of absorption decreases between cones 02 and 5. Their uses are the same. Clay 2876 is a 
sandy clay of medium grain size, its chief use or importance would be that of a non-plastic 
ma terial for clays 2875 and 2877. Clay 2877 while this clay is the same stoneware type 
as clay 2875 it starts to vitrify much earlier, a cone l burn being the equivalent of cone 5 
for clar 2875. Specks appear at cone 3 and are bad at cone 5. \\"ashing and screening 
would no doubt remove them. 
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Thick-
Sample No. ness 

Overburden so+ ft. 
2879 7 ft. 

2878 5 ft. 

Overburden Variable 
2880 3 ft. 
Ba!e 
unknown 

Overburden a mine 
2881 5 ft. 

Overburden ? ft. 
Lignite 2 ft. 
2882 8 ft. 
Shales & 
silts 

•-Expansion. 

REPORT ON PRELIMINARY CLAY SAMPLES 

Collected During 1928 - Continued 

Per cent. Per cent. 

Raw Water Dry Burned Burned Absorp-
Colour Plast'y sh'kge at cone sh'kge tion 

Greyish 36.6 10 .6 5 8.0 6.4 
sandy 
Greyish 34 .0 9 .6 5 7.8 3 .5 
clay & 
sandy 

Red shale 32.0 4 .6 02 11.2 3 .4 

Yellowish 35.0 10.2 02 2.7 17.2 
shale 

1 7.5 7 .1 
I 

Sandy 
shale 

23.4 2 .0 3 •o. 74 22.8 

Burned 
Colour 

D. cream 

Brownish 

Dark red 

L. pink-
ish red 
D. pink· 
ish red 

2878-2879-W.~. 12-6-28w2. This deposit is at the base of the higher grade ball clays at 
the Midland clay mine. Clay 2878 has good plasticity, drying shrinkage a little high. It 
burns too dark for use in wh1teware but is of interest for sewer pip~. terra cotta, structural 
wares, ()OSSibly in yellow and stoneware. Clay 2879 is a more pure clay and burns to tight 
shades up to about cone 5. It is more plastic than 2878, it shrinks more but has a higher 
absorption at cone 5. Its P.C.E. is cone 29. While off shade for whiteware it could be used 
with clay 2878 to the advantage of both clays for uses listed under that clay. 

2880-N,%. 13-5-28w2. Taken from a burned shale pit 1 mile S.W. of Willowbunch, and 
below the C.N. Ry. dam. Clay 2880 has good working properties, low drying shrinkage, 
but the burning shrinkage is and would have to be reduced for other than common brick. 
A greater depth of the bed would be necessary. 

2881-From the roof material of a caved in mine entry across the ro:id from the above 
burned shale pit. Clay 2881 has a rather high degree of plasticity, too much drying shrinkage 
and burns at all cones to very weak poor shades of red. Only promise is for common brick. 
2882-Taken in a new cut at the north side of the C.~. Ry. dam, S.W. of Willowbunch. 
Clay 2882 is too sandy, such that it expands rather than shrinks during burning up to and 
including cone 3, then shrinks rapidly. It is of little further interest. 
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Table of Fusion Tests on Clays in the Willowbunch Area. 

2822 
2823 
2831 
2835 
2840 
2843 
2846 
2850 
2851 
2870 
2878 

Below cone 26, non-refractory. 
Below cone 26, non-refractory. 
Below cone 26, non-refractory. 
Below cone 26, non-refractory. 
Below cone 26, non-refractory. 
Below cone 26, non-refractory. 
Below cone 26, non-refractory. 
Below cone 26, non-refractory. 
Below cone 26, non-refractory. 
Below cone 26, non-refractory. 
Below cone 26, non-refractory. 

2828 Cone 26, semi-refractory. 
2829 Cone 26, semi-refractory. 
2830 Cone 26t semi-refractory. 
2832 Cone 26t semi-refractory. 
2852 Cone 26, semi-refractory. 
2872 Cone 26, semi-refractory. 
2827 Cone 27t semi-refractory. 
2863 Cone 27, semi-refractory. 

2836 
2853 
2873 
2854 
2855 
2877 
2879 
2859 

2876 

Cone 28, No. 
Cone 28, No. 
Cone 28, No. 
Cone 29, No. 
Cone 29t No. 
Cone 29, No. 
Cone 29, No. 
Cone 30t No. 

Cone 32, No. 

2 refractory. 
2 refractory. 
2 refractory. 
2 refractory. 
2 refractory. 
2 refractory. 
2 refractory. 
2 refractory. 

refractory. 
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Location and Information of Samples Collected During 1930 

109 SAMPLES COLLECTED 

OIIJECT OF 1930 FIELD WORK: 

1. To collect and test samples from two horizons of the Whitemud series, in the areas 
around Harptree, in the Big Muddy Valley south of Bengough, at Rockglen, and near 
Flintoft at the west end of Twelve Mile Lake. 

2. To do further sampling in other districts in a preliminary way only. 

Tests on clays from the two horizons of the \.Vhitemuds have shown quite conclusively that 
there is a marked difference in the clavs from the two zones. Those from the main or 
Lower Beds are principally ball and fire· clays, while those from the upper horizon are less 
refractory, do not burn white, and are for the most part typical stoneware clays. Both are 
commercially important and the present work is further proof of the existence of a wide 
variety of commercially important high grade clays in Saskatchewan. 

For the convenience of locating any given sample, and the district from which it was taken, 
the following list is given : · 

Samples: 3002 
3003 to 3038 
3039 to 3064 
3065 to 3084 
3085 to 30100 

30101 
30102 to 30103 
30104 to 30109 
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St. Victor 
Harptree 
Big Muddy 
Rockglen 
Flintoft 
Knollys 
Fir Mountain 
Roche Percee 



TABLES AND BRIEF NOTES ON THE 1930 SAMPLES 

Approximate Colour when Burned at 
S'ple 
No. Thick- Over-

ness burden Cone 06 Cone 2 Cone 8 Location 
- -
3002 Dark red Dark red Overfired N.E. 5-4-29w2. Y2mi. 

Cone 02 S. of St. Victor. 

3003 17 ft. 87 ft. Pink cone 02 Greyish Overtired N.E. 5-4-26w2. Hills 
3004 8-9 ft. 7671? ft. Buff cone 02 Light buff Grey s.w. of Harptree 
3005 7 ft. 69Y2 ft. Buff cone 02 Buff Grey Samples 3003 to 3014 
3006 3>'2 ft. 66 ft. Pink buff Light buff Reddish inclusive were taken 

cone 02 buff from the same out-
3007 7Y2 Ct. 5871? ft. Pink buff Dark buff Overfired crop in ascending 
3008 20 ft. 38!1 ft. Salmon Light buff Overfired order. 
3009 J ft. 35Y2 ft. Buff Cream Grey bu.ff 
3010 4 ft. 31% ft. Light pink- Brownish Overfired 

ish red 
3011 -1 ft. 27% ft. Light pink 

cone 02 
Light Pink Overfired 

3012 3 ft. 24~ ft. Light Pink Light Grey Green, 
Buff cone 02 Buff Overfired 

3013 6 ft. 1834 ft. Pink buff Pink buff Green, 
cone 02 overfired 

301-t- 9 ,l.1 ft. 9 ft. Light red Overtired Overtired 
--

3015 10 rt. 16 rt. Light red Grey brown Overtired N.W. 8-4-26w2. 
3016 3 ft. 12~ ft. Light red Grey brown Overtired From butte in flats 
3017 . 7Yt ft. 5}~ ft. Med. red Bloated Fused s.w. or Harptree. 

cone 02 Taken in ascending 
order. 

3018 4 ft. 32 ft. Light cream Dark cream Bluestoned N.E. S-4-26w2. ~ 
cones 4 & 6 mi. southeasterly of 

3019 5 ft. 27 ft. Light cream Light cream Dark blue- previous samples, on 
cone 02 stone north side of same 

3010 i Ct. 20 ft. Dark buff Bluestoned Bluestoned coulee. Poor rail 
facilities. 

3002-Ravenscrag shale. High absorption at cone 02, probably could be used in briclc 
manufacture. 
~OOJ-Ravenscrag silt and shale of little use to any industry. 
3004-P.C.E. 29 +, of possible use in low grade refractory products. 
3005-Willowbunch. Similar to sample 3004 throughout. Sandy shale. 
3006-Willowbunch shale. Low burning shrinkage. Colours good for face brick at higher 
cones. 
3007-Willowbunch light buff shale. Of little ceramic value. 
JOOS-Similar to above sample. 
3009-Top of Willowbunch clays, Black and plastic. High absorption, possibly usable as 
a bonding clay. 
3010-Silty Ravenscrag shale. Little value. 
3011-Ravenscrag silt. No value. 
3012-Ravenscrag silt, similar to sample 3011, also useless. 
3013-Short, poor colours, relatively useless. 
3014-Ravenscrag shale. Plastic, sticky, poor colours. Not a good clay. 
3015- Doubtful value, due to plasticity and high drying shrinkage. Bentonitic Ravenscrq 
aha.le. 
3016-Similar to previous sample. 
3017- Poorer than previous two. 
3018-Black, plastic Willowbunch. High shrinkage, but useful as bond clay of stoneware 
type. 
3019-Light grey, medium hard. Fair stoneware type clay, though would need ,blending. 
No specks. 
3020-Low absorption, high drying shrinkage. Useful as blend with 3019. 

138 

.. 

I 

.. 



\ 

• 

TABLES AND BRIEF NOTES ON THE 1930 SAMPLES - Contin.ued 

Approximate Colour when Burned at 
S'ple 
No. Thick- Over-

ness burden Cone 06 Cone 2 Cone 8 Location 

3021 6 ft. Salmon Black Fused N .E. 5-4-26w2. Close 
Cone 4 to, but east of pre-
Dark blue- vious samples. 

3022 Thin seam Heavy Light cream Blues toned stoning cone considerably below 
4 previous sample. 

---
3023 1 ft. Light cream Light cream Dark blue- S.E. 5-4-26w2. \Vest 

cone 02 stoning side of main Coulee 
3024 5 ft. Light buff Red buff Over fired leading to coal mine. 

(abovle Cone 4 
3023) 

3025 19 ft. Light cream 
cone 02 

Light cream Dark grey S.W. 5-4-26w2. 
Taken from a butte. 

3026 2Y2 ft. Grey brown 
cone 02 

Grey brown Grey brown 

3027 8 ft. 110 ft. Salmon Med. red Black 0.F.- N.W. 33-3-26w2. lU 
Cone 4 mi. S.E. of above 

3028 5 ft. 105 ft. Light cream 
cone 02 

Light cream Grey samples 3025, 3026. 

3029 5 ft. 100 ft. Cream Bluestoned Fused 

JOJO 4Y2 ft. 110 ft. Dark cream Bluestooed Bluestoned N.E. JJ.J-26w2. % 
cone 6 mi. east of above 

3031 10 ft. 100 ft. Light cream Light cream Bluestoned samples 3027, 3028, 
Cone 02 3029. 

3032 4 % ft. 110 ft. Light Buff Dark Buff Bluestoned 

3033 4 ft. Light cream Light cream Grey S.E. JJ.J-26w2. % 
cone 2 mi. S.E. of previous 

303-1 8 ft. Light cream Light cream Grey group of samples, in 
cone 02 same coulee. Samples 

3035 1 ft. Chalky Chalky Light cream taken in ascending 
white white order. 

3036 1 Y2 ft. Chalky 
white 

Chalky 
white 

Cream 

3037 5 ft. Light red Black Fused cone 
4 

3038 3 ft. Cream Bluestoned Blistered 
cone 4 

3021-Ravenscrag, plastic shale. Poor even for brick. 
3022- Useful range of colours, very low temperature, stoneware type. \,Vould require 
blending. 
3023-Dark plastic Willowbunch. Useful stoneware clay if blended with less plastic clay. 
3024-Willowbunch, similar but quite inferior to sample 3023 above. 
3025-Plastic cross-bedded Willowbunch. Excellent shrinkage, absorption, colour working 
properties for face brick, sewer pipe, etc. 
3026-Calcareous clay-sandstone, Ravenscrag, little or no value. 
3027-Working properties reasonably satisfactory but colours poor for brick. Ravenscrag. 
3028- Willowbunch. Similar in quality and uses to sample 3025. 
3029-Slightly inferior to sample 3028 but could be blended with it for face brick, sewerpipe, 
etc. 
3030-Plastic Willowbunch. Free from specks, probably good bonding clay of plastic stone­
ware type. 
3031-Willowbunch, sandier than above. Good type of facebrick and stoneware clay. 
3032-Same as 3030, taken from oppcsite side of coulee. 
3033-Sl. sandy Willowbunch. Good for stiff-mud face brick, sewerpipe, etc. 
3034-Slightly inferior to above sample 3033, but could be blended with it. 
3035-No. 2 refractory of fairly good properties. Too narrow for development. 
3036-Similar to 3035, but slightly less refractory. 
3037-Geology dubious. Little value. 
3038-Plastic Willowbunch. Poor working qualities. 
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TABLES AND BRIEF NOTES ON THE 1930 SAMPLES-Continued 

Approximate I Colour when Burned at 
S'ple 
No. Thick· Over-

ness burden Cone 06 Cone 2 Cone 8 Location 

3039 12 ft. Excessive Chalky Chalky Chalky N.~. 35-3-24w2. ~ 
white white white mi. east o! main 

3040 9 ft. Light cream Light cream Dark cream trail. 
oone 04 

3041 3 !t. Light cream 
cone 02 

Light cream Light cream 

3042 7 ft. Chalky Chalky Light cream 
white cone white 
02 

3043 5 ft. Excessive Pink Brownish Grey, over· S.E. 35-3-24w2. 1 mi. 
fired, cone 6 east of main trail, on 

3044 1%' ft. Light cream 
oone 02 

Light cream Dark grey nor-th of valley. 

3045 4 ft. Cream, cone 
04 

Cream Dark grey 

3046 10 ft. Light grey, Light grey Med. grey S.\Y. 36-3-24w2. 
oone 02 Taken from butte 

3047 above 3046 Reddish Fused cone near abo\·e samples 
buff 04 

3048 4 ft. 17 ft. Light cream Light cream Greyish S.E. 36-3-24w2. From 
cone 02 apparent slump block 

3049 -l ·ct. 13 ft. Light grey Light grey Med. btrey a little east of prer 
cone 02 vious samples. Taken 

3050 3 ft. 10 ft. Light grey 
cone 02 

Light grey Dark grey in ascending order. 

3051 4 ft. 6 ft. Light grey 
cone 02 

Light grey Dark grey 

3052 3 ft. 3 ft. Light grey Light grey l\led. grey 
cone 02 

3053 8 ft. Excessive White White White N.Y7. 34-3-24w2. 

3039- Whitemud kaolinized sand. Low grade due to contamination with various salts. 

3040- Whitemud stoneware. With addition of 3039, would make good facebrick. 

3041-Shale, low-grade refractory. Good additive clay. 

3042-Plastic, P.C.E. cone 30, some specking. Goo<l additive to less refractory clays. 

3043- Plastic Whitemud. Possible use in dry-pressed wares. 

3044-Sandy \Vhitemud, poor vitrification range. Useful as additive only. 

3045--Chocolate, plastic Whitemud. High refractory value s toneware. 

3046-Plastic Whitemud. Poor drying characteristics, P.C.E. cone 31, possible bonding clay. 

3047- Battle? Little value. 

3048-Whitemud stoneware similar to 30-lQ, but with P.C.E. cone 28 + useiul for fi rebrick 
and refractor-ies. 

3049-Plastic Whitemud. Possible bonding clay. 

3050-Fine grained, plastic, similar to 30-16, 3049. 

JOSI- Similar to 3046, has P.C.E. of cone 30. 

3052-Good working properties, P.C.E. of cone 30, good refractory clay for wide range of 
products. 

3053-Whitemud kaolinized sand. Low grade due to salts. 
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TABLES AND BRIEF NOTES ON THE 1930 SAMPLES- Continued 

Approximate I Colour when Burned at 
S'ple 
No. Thick- Over-

ness burden Cone 06 Cone 2 Cone 8 Location 

305-l 6 ft. Excessive Chalky Chalky Creamy N.W. 34-3-24w2. 
white white white North side of valley 

3055 4 ft. White White Creamy about l mi. west of 
white main trail, across 

3056 2 ft. Chalky Chalky Light cream from white butte. 
white white 

3057 4)1 ft. Light grey Light grey Cream 

3058 13)1 ft. Light grey Light grey Creamy N.E. 21-J-24w2. 
Butte 2 mi. west of 
Roberts' ranch build-
ings, 

30j9 I Light red Dark red Brown, 0 . S.E. 18-3-24w2. 
F. cone 4 

3060 I 7 ft. Light red Dark reel Greenish S.E. 21-J-2Jw2. 
O.F. cone 4 Upper Willowbunch 

3061 6 rt. Cream Cream Grey beds 4 mi. southeast 
3062 Light buff Light buff Blues toned from where Hif hway 

cone 6 34 crosses val ey at 
3063 5 ft. Cream Light buff Bluestoned Roberts' ranch. 

cone 6 
306-l Salmon Salmon Tan 
---

3065 Light cream Med. buff Bluestoned, S.E. 22-2-30w2. Dip. 
cone 6 pong's farm. 

3066 ,l + ft. Light cream Grey buff Bluestoned, N.W. 28-2-JOw2. 
cone 6 Yost's farm. 

306i J ft. Excessive Light cream Light cream Dark grey S.W. 33-2-30w2. Out 
cone 02 crop near slaughter-

3068 4~ ft. Pink buff Very dark Glossy, house, south of town. 
cone 4 Samples taken in as-

3069 4% ft. Light buff Brown red cending order. 
3070 4 ft. Light buff Brown red 
3071 10 ft. Light buff Brownish 

305-l-Plastic Whitemud, P.C.E. cone 30 +. firebrick or sagger clay. 
3055-Whitemud ball clay. P.C.E. cone 32 + some specking. 
3056-Similar to 3055 above, with P.C.E. 31 cone higher, and no specks. 
3057-Speckled ball clay, P.C.E. of cone JI. Useful as bond clay. 
3058-Plastic \Vhitemud. No. 2 refractory with P.C.E. cone 31, large specks, fair workinr 
characteristics. 
3059-Bentonitic Ravenscrag. Little value. 
3060-Ravenscrag shale. Doubtful value. 
3061- Sandr Willowbunch, poor vitrification range. 
3062-Cood Willowbunch stoneware clay. 
3063-Similar to and better than 3062 above. 
306-l- Good colours at high cones only. Doubtful value. 
3065-Fair Willowbunch stoneware clay. 
3066-Fair \\"illowbunch stoneware clay. 
3067- Probably top of Whitemuds. Not quite a ball clay, could be used as refractory 
hond clay . 
3068- Shaley Ravenscrag. No value. 
3069-Shaley Ravenscrag. Little value. 
3070-Plastic Ravenscrag. Little value. 
3071-Ravenscrag shale. Little value. 
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TABLES AND BRIEF NOTES ON THE 1930 SAMPLES-Continued 

Approximate Colour when Burned at 
S'ple 
No. Thick- Over-

ness burden Cone 06 Cone 2 Cone 8 
---

3072 4Yz ft. Light buff Brown red Glossy, 
cone 6 

30i3 10 ft. Light buff Brownish Glossy 
3074 Cream Bluestoned Blues toned, 

cone 6 
3075 2 ft. Light buff Dark slate 

3076 2Yz ft. Light Light buff Bluestoned, 
cone 6 

3077 Chalky 
white 

Chalky 
white 

Chalky 
white 

---
3078 5 ft. Light Cream Grey buff Bluestoned, 

cone 4 

3079 3 ft. 50 ft. Light buff Dark grey 
3080 6 ft. 44 ft. Light buff Roan Glossy 

cone 4 
3081 2 ft. 42 ft. Chalky Pink grey Dark grey 

cone 6 
3082 1 ft. 41 ft. Poor buff Roan O.F. Cone 4 
3083 11 ft. 30 ft. Light buff Brownish 

3084 Light buff Brownish 

3085 5 ft. Chalky Chalky Chalky 
Buff 

3086 6 ft. Chalky Light cream Light grey-
white ish cone 6 

3087 231 ft. 25 + ft. Light buff Roan buff Blues toned 
cone 6 

3088 3 ft. 22+ ft. Light cream 0 .F. Green-
ish buff 

3089 8 ft. 4+ ft. Poor buff Bloated, 
grey cone 04 

-
3072-Willowbunch shale. Little value. 
3073-Probably Ravenscrag. Poor to useless characteristics. 
3074-Plastic Willowbunch. Fair stoneware clay. 
3075-Ravenscrag. Possible common brick clay, but doubtful. 
3076-Purple plastic Whitemud, beds disturbed. Good stoneware clay. 
3077-Sandy plastic Willowbunch. Low refractory P.C.E. cone 20- 23. 
3078-Good yellow ware clay. 
3079-Willowbunch shale of very doubtful value. 
3080-Sandier but similar to 3079 above. 
3081-Plastic, might be used as plastic additive to other clays. 
3082-Common brick clay. 

Location 

29-2-29w2. High in 
vallev hills about 4 
mi. S.E. of town. 

N.W. 9-3-30w2. Rail-
way cut just E of 
3rd Me.-idian. 

S.,H. 13-3-1w3. ~ 
mi. S. of railwar, 

E.H . 10-3-30w2. 
Butte E of railway Y 

E.Yz. 10-3-30w2. 34 
mi. south of 3078 a-
hove, but at lower 
level 

S.E. 33-2-30w2. 
Taken from Hanel 
well. 

S.W. 16-5-3w3. Road 
allowance near rly. 

S.\V. 16-5-3w3. Rail-
way cut downstream 
from 3085 above. 

S.%. 16-5-3w3. In 
field north of track, 
west of sample 3086. 

3083-Yellow-green shale, only good for common brick. 
3084-Ravenscrag shale suitable for low grade wares. 
3085-No. 2 refractory Whitemud, suitable for face brick. sagger~ etc. 
3086-Speck-free No. 3 refractory \Vhitemud. Good for face brick. 
3087-Plastic purple \Vhitcmud, No. 3 refractory, poor colours, high shrinkage. 
3088-Dark plastic \Vhitemud. Possible Haydite 111aterial. 
3089-Brownish shaley clay. Bloats easily at low temperatures. 
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TABLES AND BRIEF NOTES ON THE 1930 SAMPLES - Continued 

Approximate I Colour when Burned at 
S'ple 
No. Thick- Over-

ness burden Cone 06 Cone 2 Cone 8 Location 

3090 Chalky 
white 

Chalky 
white 

N.E. 27-5-3w3. 

3091 2 ft. 30 ft. Chalky Light grey N.\V. 34-5-3w3. 
white Taken 1n ascending 

3092 6 ft. 24 ft. Chalky Light grey order from a west-
white facing outcrop. 

3093 4 ft. 19 ft. Chalky Greyish 
white white 

3094 1 ft. 18 ft. Chalky Greyish 
white white 

3095 3 ft. 15 ft. White White 
3096 2 ft. 13 ft. White Creamy 

white 

3097 2 ft. 20-30 ft. Light cream Greyish S.E. 34-5-SwJ. Near 
S.W. corner of ~ec-
tion. 

3098 10 ft. Salmon red Med. red Dark red, S.E. 34-5-Sw3. 
cone 2 Taken above sample 

3097. 

3099 10 ft. Pink Buff N.E. 34-5-3w3. Be-
301()0 Dark buff .Med. red Dark red tween 2 pn·vious 

outcrops. 

30101 4 ft. Heavy Yellow buff Grey buff S.E. 17-6-22w3. A-
hove No. 14 clay in 
Knollys pit. 

30102 Light grey Light grey N ~. 17-5-4w3. 4 
30103 Chalky Med. grey mi. west of Wood 

white .Mountain at hi~hway 
at south of railway. 

30104 4 ft. Light red Dark red O.F. Black Roadway cut on S. 
cone 4 side of railway west 

30105 Roan O.F. Dark of bridge at Roche 
grey Percee. 

3090-Whitemud No. 2 refractory. Sandy. 
3091-Plastic chocolate Whitemud. Useful as refractory bond clay. P.C.E. cone 28. 
3092-Grey plastic Whitemud. Burns free of specks, P.C.E. cone 29. Useful as blending 
refractory. 
3093-Same as 3092 above, but separated by 1 ft. lignite seam. 
3094-Chocolate plastic, P.C.E. cone 30, with specks. Limited use. 
3095-Chocolate to purple ball clay. P.C.E. cone 31. Specks at cone 10. Further testing 
required. 
3096-Shaley ball clay, fairly low grade due to specks. P.C.E. cone 31. 
3097-White sandy Whitemud, low shrinkage, P.C.E. cone 29, useful for blending with more 
plastic clay. 
3098-Yellowish Ravenscrag shale. Poor drying and burning properties. 
3099-Iron stained Whitemud, pleasing colours for face brick. 
30100-Yellow ochry Ravenscrag. Poor drying and burning properties. 
30101-Chocolate shaley Whitemud. High drying shrinkage, othenvise good for structural 
wares . 
30102- Dark chocolate Whitemud. ConsideraLle iron specking, good face brick material. 
30103-Too much iron specking to class as ball clay, otherwise has good properties. 
30104-Greenish-grey Ravenscrag. Poor burning qualities. 
30105-Sandy Ravenscrag. Little use. 
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TABLES AND BRIEF NOTES ON THE 1930 SAMPLES-Continued 

Approximate Colour when Burned at 
S'ple 

Over-No. Thick-
ness burden Cone 06 Cone 2 Cone 8 

30106 Heavy Pink O.F. Green-
ish cone 6 

3010i l >-2 ft. Light red Very poor 0.F. cone 4 
30108 21.1 ft. Light red Brown red O.F. cone 4 
30109 2}'2 ft. Light red Brown red 0.F. cone 4 

30106-Grey sandy Ravenscrag shale. No value. 

3010i-Light to chocolate Ravenscrag shale. Little value. 

30108-Plastic dark grey Ravenscrag. Possible common brick clar. 

30109- Blue grer plastic. Possible use in common brick and tile. 

At Cone 2 
% Drying % Burning At Cone 

Location 

Short distance up-
stream from Roche 
Percee Bridge on 
Souris River. 

2 
Sample % Water of Shrinkage Shrinkage % Absorp-
No. Plasticity Lin. Lin. tion. Remarks 

3002 ··························· 44.4 5.3 10.4 0.3 Steel hard 
3003 .... .............. .......... 22.7 4.5 1.6 13.7 Medium hard 
3004 ........... ................. 15.3 0.8 0.3 12.0 Medium hard 
3005 ............................ 17.8 3.4 0.2 12.5 Medium hard 
3006 ..... ........... ............ 22.0 6.4 0.6 12 . 2 Steel hard 
3007 ................ ............ 30.5 5.4 6.6 15.0 Steel hard 
3008 ............................ 28.6 7.0 7. 4 7.1 Steel hard 
3009 ........................... 30.0 11.4 2.1 7.3 Steel hard 
3010 ............................ 19.5 6.4 12.8 0.0 Steel hard 
3011 .................. .......... 21.3 1. 7 0 . 7 20.3 Hard 
3012 ... ......................... 27 .0 4. 9 4.9 13.3 Steel hard 
3013 ............................ 22.0 1. 7 0 . I 26.9 Medium hard 
301-1 .. .......................... 30.6 10.4- .. ...... 1. 1 Steel hard 
3015 ... ........................ . 37.4 9.6 0.5 8.2 Hard 
3016 ........ ................... 20.9 14.2 0 . 1 5.9 Steel hard 
3017 .. .......................... 40.0 15.4 . .. ..... . ....... Bloated 
3018 ...... ...................... 38.0 14.2 9.5 0.2 Steel hard 
3019 ........................... . 26.3 7.7 1.5 11. 3 Steel hard 
3020 ..... .................. ... .. 34. 8 14.0 4 .3 0 . 1 Steel bard 
3021 ... ........................ . 32. 7 7.6 12 . 6 0.2 Steel hard 
3022 .. .. ........................ 39.2 12.8 9.4 1. 1 Steel hard 
3023 .. .......................... .36.3 12. 7 8.0 6 .3 Steel hard 
302L ..... .... ................ 39.4 13.2 9.1 1.4 Steel hard 
.3025 ........................... 26.1 8.3 1.4 11. 9 Steel ha rd 
3026 ............................ 19 .5 2.0 6. 1 Exp.58. 6 Soft 
3027 ...... .... .................. 28 .. J 9 .4 6.0 2.9 Steel hard 
3028 ........................... 21.8 5.3 0.8 10. 6 Hard 
3029 .......... .................. 25.1 7 .4 5.9 3.3 Steel hard 
3030 ......... .... ............... 35.8 11.6 7. 9 2.1 Steel hard 
3031 .... ...... .................. 34.6 7 .. 7 2.6 5.8 Steel hard 
3032 ..... ... .................... ........ ........ . ....... . ....... Steel hard 
3033 ............................ 26. l 7.3 2.5 10.8 Steel harrl 
3034 ......... ... ................ 34.8 7.9 2.4 12. 0 Steel hard 
3035 .............. ............. 30.5 6 . 1 0.4 14.6 Hard 
3036 ............ ................ 21. S 6.5 0.9 13.1 Steel ha rd 
3037 ............................ 33 .0 11. 5 8.1 0 .0 Steel hard 
3038 ....................... .. .. 39. 4 17.7 5.9 1.0 Steel hard 
3039 ... ................ ........ 24.5 5.6 1. 2 15.S Medium hard 
3040 ... ...................... 33.8 10. 7 5.0 10.0 Steel hard 
30-U ...................... 30.0 8.0 3.8 17.3 Hard 
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TABLES AND BRIEF NOTES ON THE 1930 SAMPLES-Continued 

At Cone 2 
% Drying % Burning At Cone 2 

Sample % Water of Shrinkage Shrinkage % Absorp-
Ko. Plasticity Lin. Lin. tion. Remarks 

30-12 ........ .................... 32.2 9.6 7.3 11. 2 Steel har<l 
3043 ... ......................... 42.2 14.4 7.7 0.4 Steel hard 
30-14 ............................ 26 .5 6.0 2. 7 10.4 Hard 
3045 ............................ 33.5 8.8 4.2 15.6 Hard 
30-16 ............ """" ........ 47,4 18.9 8.6 4.5 Steel ha rd 
3047 ............................ 54.5 21. 2 ........ ........ Bloated 
3048 ....... ..................... 27.8 8.7 4.7 10.0 Steel hard 
3049 ...................... ...... 45.0 16.3 10.9 2.1 Steel hard 
3050 ............................ 46.0 17.0 9.3 3.4 Steel hard 
3051 ............................ 48.5 18.5 10.9 5.2 Steel hard 
3052 ........................ .... 41. 2 13.0 7.4 12.2 Steel hard 
3053 ............................ 21. 5 4.6 0. 5 14.2 Steel hard 
3054 ............................ 32.9 7. 9 5.3 17.5 Hard 
30j5 ................. ........... 31.1 8.9 7.2 11.3 Steel hard 
3056 ............................ 34.0 10.0 7.6 11.0 Steel hard 
3057 ..................... .. ..... 33.9 9.3 9.2 12. 7 Steel bard 
3058 ....... ..................... 34.3 10.1 6. 7 11. 7 S teel hard 
3059 ............................ 37.9 13.5 5.5 1.4 Steel hard 
3060 ............................ 43.5 12.6 10.5 0.3 Steel hard 
3061 ... .............. ......... .. 24.2 5.4 0.5 15. 2 Hard 
3062 ............................ 35.5 10.9 6.5 7.3 Steel ha rrl 
3063 ..... ................. ...... 28.8 7.2 6.9 5.5 Steel hard 
306-1 ........................... . 24.9 7.3 1. 5 12.3 Steel hard 
3065 ............. ............... 31. 5 9.5 5.8 4.7 Steel hard 
3066 ... ......................... 36.0 11.5 8.6 0. 2 Steel hard 
3067 .......... ................ .. 35.6 12.2 8.2 5.9 Steel harrl 
3068 ...... ............... ...... . 39.4 11.8 11.0 0.2 Steel hard 
3069 .. .. ........................ 36.7 10.3 12.3 0.0 Steel hard 
3070 ..................... ....... 35.4 9.3 13.3 0.0 Steel hard 

t 3071 .... ........................ 34.8 9.9 9.4 0.0 Steel hard 
3072 ......................... ... 39.3 12. 7 9.8 0.0 Steel hard 
3073 ... ......................... 43.0 14.0 10.9 0.0 Steel hard 
3074 ........................... . 35.3 11.5 8.7 0.3 Steel hard 
3075 ............................ 38.0 10.7 12.5 0.0 Steel bani 
3076 .. .......................... 30.7 8.2 3.0 11 .8 Steel hard 
3077 ............................ 21.0 5.4 0.0 12.5 Steel hard 
3078 ....................... ..... 32.8 9.4 7.7 3.0 Steel hard 
3079 ................. ........... 34.9 9.5 10.4 0. 6 Steel hard 
3080 ..................... ....... 27.8 5.8 6.3 7.1 Steel hard 
3081 ............................ 36.S 12.S 9.7 2.4 Steel hard 
3082 ........................... . 35.0 10.9 7.2 4. 7 Steel hard 
3083 ............................ 38.0 12.0 8.8 0.0 Steel bard 
308-l .. .. ........................ 36 .3 7. 4 18.9 0.0 Steel hard 
3085 ........... ................. 27.3 8.7 4.3 8. 8 Steel ha rd 
3086 ............................ 27.0 8.6 2. 2 9.6 Steel hard 
3088 ..................... ....... 43.0 15.1 7.1 3.0 Steel hard 
3089 ........... .......... .. ..... 43.9 17.2 . ....... ········ Bloated 
3090 ........................ .... 49.0 21.4 0.3 15.7 Hard 
3091 ................... .... ..... 28.1 5.0 6 .4 16.3 S teel ha rd 
3092 .......... ... ............... 39.2 10.9 3.9 16.0 Steel hard 
3093 ......... ... ............. : .. .35 .3 9.8 4.4 14.0 Steel hard 
3094 ............................ 35.3 8.7 5.9 18.7 Very hard 
3095 ............ .. ............. . 30.5 8. 1 5.2 14.6 S teel hard 
3096 ............................ 32 .0 9.7 5.6 11.6 Steel hard 
3097 ...... ...................... 29.0 7. 7 2.6 14.5 S teel ha rd 
3098 ........................... . 42 .8 13.7 8.0 3.1 Steel hard 
3099 ..................... ....... 32.1 9.6 6.6 11 . 1 Steel ha rd 
30100 .......................... 43. 7 15.0 9.0 1. 2 Steel bard 
30101 ......... ........... ...... 40.2 15.5 1.4 9.9 Medium ha rd 
30102 .... .... ................. . 32.5 9.9 7.0 10.7 Steel ha rd 
30103 ............... ........... 35 .5 12. 6 8.9 8.3 S teel hard 
30104 .......................... 24.4 4. 2 8.9 0.3 Steel hard 
30105 ......................... 19 .7 1.4 0.0 15 .5 SofL 

... 
30106 ............. ............. 23 .0 4.6 0.2 17.6 Soft 
30107 .. ........................ 34.9 10.2 11. 1 0.6 SLeel hard 
30108 .......................... 34 . 1 11.9 6.0 0.0 Steel hard 
30109 ................. ......... 30.2 8.8 '8.6 0 .0 S teel har(I 
30110 ......... ..... ............ 31.6 8. 7 6.3 8.9 Steel had 
30!1 l... .... .... ............ ... 17 .6 3.3 0.0 12 .7 Steel hard 
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LOCATION AND INFORMATION RE CLAY SAMPLES COLLECTED DURING 1931 

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden 10 + ft. 
3109 3 ft. Grey 35. 8 12 .6 2 5.S 4.4 l\[. grey 

6 6.S 0.0 Blue-
stoned 

3108 2 ft. D. grey 37 .6 12.5 2 7. 7 1. 6 J\I. grey 
-1 8. S 0.0 Blue-

stoned 
3107 15 in . White 24.4 6.0 10 1. 7 13.0 L. grey 

sandy 
3106 3 ft. L. grey 32. 4 11.8 10 4 . 9 2.2 D. grey 
Dark Shales ? ft. 

Overburden 
Shales 
Silts 30+ ft. 
3111 5 ft. Rusty 36.0 9 .0 2 7.3 14.5 M. cream 

10 11. 3 2.6 Blue-
stoned 
specks 

3110 2;1 ft. Grey 34.6 8.2 02 4 .2 20.3 L. cream 
10 13.0 3.6 L. grey 

clear 
3 112 5 ft. Black to 37.S 8.8 4 6. 7 16. 6 L. cream 

chocolate 10 6.9 14. 8 M. cream 

Earthy lig-
nite shale 

specks 

Thin 

NoTE:-In each case the reported burned properties are those at t he cone where the 
sample is at its best average firing temperature. 

3106-3107- 3108-3109- S. 13-14-1 lw3. Deposit is part of a fault block in the general area 
seven miles S.\V. of Neidpath. Clay 3106 is of good plasticity, but has too much dn·ing 
shrinkage. I ts burning properties are very good. Becomes steel hard at cone 2, bu t · ab­
sorption of 12% at that cone is too high. For uses see notes following sample 3109. Clay 
3107 is a thin seam of siliceous clay of fa ir plasticity and dried safel y. I t is quite refractory 
with 13% absorption a t cone 10. :\lot enough of it to be used alone. Clay 3 108 is of high 
plasticity and dangerous drying shrinkage. I t is steel ha rd al cone 010 and bluestones a t 
cone 4 . I t burns below that to light shade. See notes following clay 3109. Clay 3109 is 
the uppermost clay of this deposit, it is plastic anq sticky, has high drying shrinkage. burning 
properties good, is steel hard at cone 02, a nd burns tt> light shades. The clays in this de­
posit as a whofe are yellow ware-stoneware types. For the most part t he beds are thin. 
For this and other reasons they should, if ever used, be blended as a common mixture of 
in terest for heavy pottery, sewer pipe, all structural wares, etc. However, proof of quantity 
must be given first consideration. 

3 110-3111-3112-About one quarter mile west of the above deposit and on the sa me section. 
Clay 3110 is fine grained, plastic, likely to c rack in drying, becomes steel hard at cone 02, 
burns to light shades and is quite free of specks. It is a ball clay and would pro,·e useful 
as such. Clay 3111 is just above clay 3110 and is a lower grade clay in that it burns to 
darker shades, becomes very specky, it hardens early and starts to blucstone at cone ,I. :\light 
be of in terest for sewer pipe, face brick a nd other crude wares by mixing with a more siliceous 
clay. Clay 3112 is just below 3110, it is plastic, total shrinkage too high, burns to fairly 
light shades, is specky with iron spots. It is more refractory than either of the other clays 
in t he same deposit. Its interest would be as a blend with the other clays and for possible 
refractory uses. 

NoTE:-These clays are of the \Vhitemud formation. 
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LOCATION AND INFORMATION RE CLAY SAMPLES COLLECTED DURING 1931 
-Continued 

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden o+ ft. 
3113 15 ft. White 

311-1 2 ft. 
sandy 
White 

10 + ft. 
plastic 
White 
sandy 

Overburden Light 
glacial 

? ft. L. grey 29.0 3117 7.4 10 11.2 -1. 5 L. cream 
Lignitic .......... Seam 
3116 2 ft. D. grey 28.0 6.8 10 9.3 7.2 L. cream 
3115 4 ft. L. grey 27.2 6. 7 10 11.0 4.9 L. cream 

Overburden 10 + ft. 
3118 8 ft. Grey 34.2 9.9 2 6.9 9.8 

shaley 4 10.5 0. 1 

Overburden 20 + ft. 
glacial shales 

6+ ft. Grey-3119 ,1 4.8 9.2 L. cream 
white 10 5.0 7.5 L. grey 
sandy 

~OTE:-There are a number of outcrops in this general area. A search of same failed 
to locate sufficient plastic \Vhitemud clays to prove of interest, though there are more 
favourably located beds of the same clays farther south in the province. Preliminary samples 
only were tested. 

3113-311-1-S.E. 16-20-6w3. and N.E. of same section. The A. Bonds quarter west of 
Aqua dell. 

Norn:-Clays 3115-3116 and 3117 are beds which have been badly disturbed, they are 
nearly vertical and may not be in place. There is little doubt re their being members of the 
Whitemud. 

3115-3116-3117- S.E. 18-5-12w2. These clays are in the Souris Valley cast of Goodwater 
and a little south of mile 106 on the Radville branch of the C.N. Rly. 
All of the ball clay type though a little less plastic than the same types of clay near 
Willows. Their burned shades up to cone 10 are good. They should be further investigated 
as to quantity and to determine if they are in place. 

3118--Taken at a railway cut bank, the first one on south side of the right of way west of 
mile 107. Clay 3118, there appears to be some slumping of the beds at this deposit, the angle 
is low. While light burning, this clay may be a member of the \Villowbunch clays and not 
of the \Vhitemud. It is less refractory and bluestones at cone -1. Can be considered a 
stoneware clay. · 

~OTE:-This deposit was more fully investigated in 1946 and 1947, see report of those 
years for greater detail. 

3119-~.\V. 13-5-13w2. This deposit is at the C.N. t restle over Jewel Creek about three 
miles east of Goodwater. Clay 3119 is of fair plasticity though sandy, dries safely, becomes 
steel hard at cone -l, colour good though many specks at higher heats. This deposit should 
be more fully prospected in that it offers possibilities of being beds of the \Vhitemuds in 
place. 

NoTE:-The return to:Carlyle Coulee was to collect large samples of clays 2747-2748-2749 
and 2750 for final testing. 
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LOCATION AND INFORMATION RE CLAY SAMPLES COLLECTED DURING 1931 
-Continued 

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 
------
Overburden Excessive 
shales silts 
3120 6 ft. L. grey 28.8 9.6 07 2.0 11. 2 Chalky 

silty white 
10 5.0 7.5 L. grey 

Overburden 100 + ft. 
shale silts 
lignite 
3122 3 ft. D. grey 32.7 8.6 4 8. 9 6.9 Creamy 

white 
10 11.4 5.8 Creamy 

white 
3121 3 rt. Very dark 32.6 8.2 4 10.2 9.5 Creamy 

to near white 
black 10 11.1 8.0 Creamy 

white 
--
Overburden 30 ft. 
shales 
lignite Thin 
3123 5 ft. D.grey 20.1 6.1 4 0.1 11.6 1\1. cream 

10 0.0 11.4 1\1. cream 

o~·erburden 
silts 15 ft. 
sandstone Thin 
3125 6 ft. L. grey 29.5 8 .9 02 3 .3 12.9 Creamy 

white 
4 8.2 2.5 Grey 

Manv 
specks 

3124 12 ft. L. grey 23.0 6.0 4 3.3 8.2 L. buff 
10 5.2 4.2 L. grey 

------ I 

3120-S. 7-1-2lw2. In Carlyle Coulee, Lower Big Muddy Valley. Clay 3120 the plasticity 
is low, body too silty, dry shrinkage hii;rh, burned shades poor, bluestoned at cone 02 and 
was steel bard at cone 07, and overfired at cone 6. Only useful for low grade wares like 
common brick or to add to other clays. 

3121-3122-N.\\·. 34-3-2-!w2. About one and one half miles west of Highway 34 where it 
crosses Big l\luddy Valley. Clay 3121 is a ball clay, plasticity rather rubbery, shrinkage 
normal for this type of clay, rate of vitrification slow, burned colour good though not white. 
Clay 3122 other than raw colour this clay is the same as 3121 and could be worked together 
as a single ball clay of steel hardness, at cone 02 there are some specks. These clays are so 
low in the valley that they can only be recovered by mining . 

. ll2J-S.\\'. 8-4-26w2. In t.be high hills S.W. of Harptree and well up on the west bank of 
a coulee leading to a large spring. Clay 3123 is a gritty clay of low plasticity and total 
shrinkage. It dried safely, becomes steel hard at cone 02, best colour range is from cone 4 
to cone 10 inclusive. Colours are weak and poor. Might offer interest as a low grade 
refractory. 

l\'OTE:-These two clays are a division of sample 3025 of last year, a Willowbunch clay. 
31 2-1-31 25-S.\\'. S-4-26w2. At the base of a butte on the north side of a wagon trail to 
the south east. Clay 312-1 has good working properties, the burned shades are those of 
yellow ware-stoneware days and could be used for those wares if washed to remove the 
small iron concretions, also for sewer pipe, terra cotta, brick and other structural wares. 
Clar 3125 is a little finer grained and more plastic also less refractory and would be u~ful 
as an addition to clay 312-1 just below it. It has many small iron grains. 
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LOCATION AND INFORMATION RE CLAY SAMPLES COLLECTED DURING 1931 
-Continued 

Per cent. Per cent. 

Thick- Raw Water Dry Burnc<l Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden 15 + ft. 
&ilts shale 
3126 2 ft. 35.2 9 . 3 07 2. 1 15.2 D. cream 

4 8.4 0.1 Blues tone 
Lignite 3 in. 

Overburden 0-30 ft. 
shales 
3130 8 ft. yellow 28.5 7.8 <» 0. 7 25.5 L. pink 

shale buff 
2 2.3 18. 7 L . cream 
4 ........ ....... . '.\lelted 

3129 4 ft. Dark to 38.8 12. 7 02 4.8 13.0 Chalky 
black grey 

10 9.0 2.8 Blues tone 
3128 3 ft. Dark 22.0 6.9 4 1. 7 10.2 L. .grey 

some iron lO 1. 9 8.6 :\I. grey 
3127 5 ft. Light 31. 7 10.6 07 1. 2 13. 8 L. cream 

6 7.9 0.8 Bluestone 
3131 1~ ft. Chocolate ........ ........ ........ ........ ........ 
Overburden 5-10 ft. 
3132 5 ft. White 39.0 2.9 07 6.8 25.5 L. red 

02 7. 8 19. 5 Greyish 
2 17. 8 0.0 \'ery dark 
4 Melted 

Overburden 5+ ft. 
3134 12 ft. Red 29.0 8.2 07 1. 9 15.2 Pink 

Yellow 02 5.5 9.2 Cream 
Pink etc. 4 9.4 0.1 Blues tone 

3133 10 ft. Greyish 23.2 5.3 02 0.6 16.3 L. cream 
buff JO 4.9 7. 7 L. grey 

312~N.\\'. 6-3-2w3. At high cut bank about one mile north of Strathallen where Xo. 2 
Highway turns S. westward near a small bridge. Clay 3126 was very plastic, and too much 
drying shrinkage, worked well. Steel hard at cone 010, it is a low lire stoneware type of 
clay. Not enough of it to consider. 

:'\loTE:-Other than clay 3130 the others in this deposit arc all clay in the \Yillowbunch 
formation, and would prove best blended. 

3!27-3128-3129-3130-3131-S.W. 36-2-3w3. About one quarter mile south of Sirathallen 
and on the Spahr quarter. Clay 3127 is nearly white when dry, and blue when damp or 
fresh dug. It is very plastic, fine grained, shrinks too much in drying, is steel hard at cone 
07, has low fire shrinkage, good clear shades for yellow ware and stoneware. Clar 3128 is 
quite sandy and has low safe shrinkages. It works well. Absorption too high a t cone 10, 
should be added to clays 3127 and 3129. Clay 3129 while the same type as 3127 i not 
quite as clean burning, though washing for stoneware would improve it and also if blended 
with 3128. Clay 3130 is a shale of little interest other than possibly for common brick, it 
melts ra ther suddenly at cone 4. It is not a member of the \Villowbunch formation. Clay 
3131 other than to determine thickness was of no particular interest a nd was not tested. 
3132- N.W. 16-2-2w3. Taken at an excavation for a bank barn on i\lorrison quarter. Clay 
3132 proved to be a sample of Marl and not a white clay. There is evidence of a large quan­
tity of this ma rl. 

3133-3134-S.W. 15-3-lw3. In the "Big cut" a t mile 6 on the K illdeer branch of the C.P. 
Rly. from Rockglen. Clay 3133 is just below 3134, it is a siliceous clay and more refractory 
tha n that clay, has fair plasticity, low shrinkage, and of general stoneware colours when 
lrnrned but has too high absorption at suitable beats for that class of ware. \\'ould be im­
proved with addition of 3134. Clay 31J4 is very fine grained, of several colours like paint 
clays, i~ of good plasticity and fair total shrinkage, becomes steel hard at cone 07, of doubtful 
value alone but with clay 3133 might prove of interest for some heavy pottery, sewer pipe, 
tire proofing, face brick and other wares than refractories. 
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LOCATION AND INFORMATION RE CLAY SAMPLES COLLECTED DURING 1931 
-Continued 

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample Xo. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden 20 ft. 
shale 
3141 3 ft. Grey 36. 1 9. 7 4 11.0 5.-1 L. grey 

10 11 . 4 2.3 L. grey 
Dark 
specks 

3140 6 ft. Rusty 34.5 9.8 02 5.9 13.9 L. grey 
6 .0000H0 ........ Blistered 

(ron 
concretions Rusty O,·erfired 
3139 5 ft . Greyish 30.7 8.3 4 10..l 7.5 L. cream 

10 11. 0 4.5 M. grer 
D. specks 

3138 1 ft. Purplish 32 . 5 8 . 2 4 10.3 8.-l Grey-
white 

10 J0 . 4 6 .9 Grey· 
white D. 

3137 1 ft. Chocolate 36.4 9. 7 2 7.0 1-l. 9 
specks 
L. cream 

10 8. 7 10.5 L. cream 
Specks 

3136 8 ft. Light and 27.4 8 .0 2 2.4 14.4 L. grey 
dark 10 3.3 10 . 8 L. grer 
sandy 

3135 4 ft. Greyish 21.4 4 . 8 2 0.3 16 .4 Buff 
sandy 10 0 .6 15 .-l Greyish 

blistered 

Overburden heavy 
31.{2 5 + ft. L . grey 26.4- 6.-t -l 3. 8 14. 4 Gre,·ish 

sandy white 
10 4.5 12. 1 Darker 

specks 

3135- 3136-3137- 3138-3139- 3140-3141-S.E. 16-5-4w3. Taken at a small butte on the north 
side- of the C.P. Rly. and abou t three and one half miles east of Fir i\lounta in 
Cla~· 3135 is a low grade greyish sand at the base of the butte. There is sufficient plasticity 
to work well and it dries safely. \Vhile of a refractory type it carries soluhle salts which 
cause surface fluxing and blistering of the iron impurities and therefore would likely cause 
sticking of ware made from it. Clay 3136 is a light a nd dark zone of siliceous clays, semi­
plastic. moderate shrinkage. Burns to greyish shades a nd has a 10% absorption at cone 10. 
This is a :-.:o. 2 grade refractory clay. Might be of interest for ware fa ll ing into that class. 
Clay 3137 which is just above the last sample, is less siliceous, finer grained, more plastic 
and of much higher total shrinkage. It is of No. 2 refractory value and could best be used 
wi th clay 3136. Clay 3138 is a thin seam of purplish clay also some what siliceous. I t has a 
little higher degree of refractoriness than the two samples just discussed. It should be mixed 
with them. !\"one of them are whiteware clays, all of them become steel hard at cone 02. 
Clay 3139 is more plastic a nd is of the ball clay type which burn chalky white at cone 02 
and are steel hard. At cone 10 it is some darker a nd has developed iron specks from cone 4 
up. If it can be properly cleaned, then it holds the general uses for ball clays. Clav 3140 
is a low grade very dirty ball clay, so impure that it blisters very badly at cone 6 (1p. I t 
migh t ha Ye a n interest for flashed speckled face brick a t ahout cone 2 or 3. The large iron 
concretions near the base of the bed must be discarded. Clay 31-11 is of the same order as 3140 
other than heing a little less contaminated with iron, and it should be used with thal clay. 

l\ OTE :- 1 n general the clays of the area as represented by those discussed cannot be con· 
sidered very highly in view of much better clays farther east. Further work in the area as 
a whole is desirahle. 
31-12-X.}f 15-5--lwJ. Taken south of the ra ilway and about three quarters of a mile east 
of the last samples. The outcrop faces east and there is a large butte east of it. Clay 3142 
is a sandy white clay of the \\'hitemud, has low plasticity and shrinkage, can be molded. 
\\"hile it is an a\·erage No. 2 refractory it carries soluble salts and surface blistered at cone 4 
up. Some dark specks from small iron grai ns. 
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LOCATION AND INFORMATION RE CLAY SAMPLES COLLECTED DURING 1931 
-Continued 

I Per cent. Per cent. 

Thick- Raw Water Dry BurneJ Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

O,·erburden 15 + ft. 
shale 
Jlacial 

144 6 ft. Yellowish 45.0 13.9 2 8.9 10.2 1\1. cream 
10 9.2 7.6 Blues tone 

grey 

31-13 
specks 

2 ft. D. grey 39.4 13. 7 2 6 .8 10.3 Nearly 
purplish white 

10 9.7 1. 2 Grey 
white 

Dark Shale? 
specks 

Cover O+ ft. 
3U5 15 + ft. Grey and 

white 
........ ........ ........ . ....... ........ ............ 

3146 Not de- Oli\'e 
termined green ........ ........ . ....... ........ ........ ............ 

Overburden 5 + ft. 
silts 
glacial 
31-18 10 ft. D. grey 35.2 11. 7 07 0.8 15.0 L. cream 

2 4.9 7. -1 L. grey 
4 6.7 1. 5 Bluestonc 

31-17 5 ft. Black and 43.0 13.6 07 5.6 11.8 D. cream 
grey 2 10.8 0.2 Blues tone 

4 ........ ........ Overtired 
Rustybrown 
shale' 

31-13-314-l-S.\V. 13-U-l 1w3. At the "Big Hill" south west of Neidpath. Samples taken a 
little north of 3110-3112. Clay 3143 was sampled a little to the north of 3110-3111 and 3112 
and under 31-14. It is very much the same clay in its burned sta te as 3110 so that the notes 
for it may be applied other than there were a few more specks. Clay 3144 occurs just above 
31-13, it is fine grained, highly plastic, could not be used alone, the shrinkage is'too high. In 
general it corresponds to clay 3111, see notes on that clay as well. 

31-15-Same location as above only acmss a large coulee to the north and near the top of 
the north wall of same. This is a sample of volcanic ash. 

3146-K.\\". 13-1-1-10w3. In a roadway cut at a diversion south of Neidpath. This is a 
sample of olive green bentonite. Further examination of area desirable. 

3147-3148-S.\V. 13-14-llwJ. At th.e "Big Hill" S.W. of Neidpath. Samples taken a short 
distance )UV. of samples 3106-3109 and in the same hill and fault block. Sample 31-17 is a 
shale like material of conchoidal fracture and rests on a rusty brown shale unsampled. This 
clay would crack during drying, it vitrifies much faster than clay 3109 which it is somewhat 
like, it is steel hard at cone 010 and hluestones at cone 2. It is a s toneware type of clay 
but is not all that could be desired. Clay 3148 other than burning to lighter shades and of 
a slower vitrification rate is very much of the same quality as clay 31-17; it is however the 
more desirable of the two, but must be blended with a more siliceous clay . 
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REPORT OF PREUMINARY CLAY SAMPLES COIJ.ECTED DURING 1939 

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden Light 
Lignite 
Clay 2 ft. Dark 
3902 2 ft. Dark and 31. 8 10.7 01 2.7 14.7 White 
Ball Clay Light 2 4.4 13.5 White 

4 5.2 9.9 L. cream 
8 6.4 8.2 L. cream 

12 7.0 7.2 Very L. 
cream 

14 7.5 4.8 Very L. 
cream 
Quite free 
of specks 

3901 5 ft. Dark 35.4 10.7 01 4.1 15. 7 Nearly 
Ball Clay white 

2 6. 1 11.6 Nearly 
white 

4 9.2 6.1 Little 
darker 

8 10. 1 4.9 L. cream 
12 10.7 3.7 L. greyish 
14 11. 7 1.6 Overtiring 

Specks 
cone 10 

Iron Seam 
up. 

·········· Rusty 
To \"alley 
Level 10 ft. 

Overburden 10 ft. 
3903 4 ft. Grey 42.0 11.4 01 7.5 11.1 Nearly 
Ball Clay white 

2 8.4 9.2 L. cream 
4 10.0 4.3 M . cream 

8 12.2 3.8 
specks 
:\I. cream 

12 12.3 1.1 
specks 
Blueston-

14 12.8 0.7 
ing. 
Same, 
specks 

3901- 3902-N .\V. 7-8-28w2. Taken on the Conway quarter on 2nd outcrop eas t of the west 
line fence, and on the north side of the valley N .E. of Willows. Sample 3901 is a dark ba ll 
clay which shows a few iron stained spots. By very slow drying it was possible to dry the 
trials safely. Some of the trials are checked upon cooling. The speck forming impurities 
would no doubt be removed if this clay was used in a screened and magneted whiteware 
body. The bed is of a fair thickness. Sample 3902 is the lighter bed of clay above 3901, 
it is not quite so fine grained and is somewhat slower or more difficult to vitrify to the same 
degree, it is not overfired at cone 14. It would be a useful ball clay to use at the higher 
temperatures. 

3903-E.~ . 13-7-29w2. Taken about two and a half miles S.E. of Willows in the coulee 
west from No. 13 highway and north of the coal mines. The sample was from a small test 
pit on the south side of the valley. Sample 3903 may not be wholly representative of the 
deposit as a whole in that the test pit was made largely for checkini purposes. The sample 
as taken is quite fine grained and tended to crack during drying, 1t vitrifies fairly regular. 
The burned shades are rather dark and there are many specks. Deeper under cover this clay 
might be cleaner. It is of interest that its volume change is very little from cone 8 on. 
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REPORT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 193S-Continued 

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample Ko. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

3904 2Y2 + ft. White 38.6 8.6 01 4.0 26.4 Chalky 
Ball Clay white 

2 4.4 22.7 Same 
4 7.6 19.5 Same 
6 8.7 14.0 Same 
8 9.8 12.4 Same 

10 11.0 9.1 Same 
12 11. 2 9.2 Same 
14 12.6 6.4 Same 

Very free 
of specks. 

3906 .......... ............ ........ ········ ........ ········ .. ...... ............ 
3905 ........... .....•...... . ....... ........ ........ ........ . ....... . ........... 
Overburden , Very 

heavy 
Lignite seam 3-4 in. 
3910 231 ft. Greyish 31. 7 9.4 01 6.6 11.3 Nearly 
Ball Clay white 

4 8.3 8.6 Same 
6 8.4 7.9 Same 

10 9.7 6.3 L. cream 

12 9.9 5.5 
~cks 

ery L. 

14 11. 5 2.8 
t.{rey 
Same, 

4 ft. Lighter 37.4 10. 7 
specks 

3909 01 9.1 9.8 D. cream 
Ball Clay greyish Very 

specky 
4 12.0 4.2 Same 
8 13. 1 3.4 Same 

10 13.1 2.3 Greyish 
12 13.4 2.0 Greyish 
14 13.9 0.6 D. blue-

stone 
3908 231 ft. Very dark 29.2 8.7 01 5.2 12.6 :--I early 
Ball Clay & flinty white 

4 8.5 5.4 L. cream 
6 8.7 6.3 L. cream 

10 9.5 4.4 L. cream 
14 11.2 1.9 Bluestone 

3907 1~ ft. D. brown 31.3 7.2 01 4.6 25.6 
rey 
, I. cream 

Clay? to choco- & specks 
late 2 4.2 24.5 Same 

6 4.7 24.1 Same 
10 5.2 22.4 Same 
14 7.1 19.0 Same 

Hard Sandy 3 ft. Brownish 
bed & plant 

stems 

3904-N.E. 27-S-3w3. On the Kerash quarter north of the white butte and west of the 
Flintoft-Wood Mountain road. Sample 3904 is from a fairly persistant seam of white plastic 
clay in the general district, its thickness varies considerably from place to place and it is 
wholly absent in some outcrops. It is fine grained and not excessively plastic, is a little 
rubbery when tempered. It is, as a ball clay, quite refractory and very slow in its rate of 
vitrification. It has been tested as a clay for use in sheet steel and iron enamels. While 
useful for the purpose it did not measure up to most clays in daily use for that purpose. 
If it occurred in greater quantity it might be of refractory interest. 
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KOTE:-These two numbers were missed in numbering the field samples or the se:ison. 
Hence there are no clays represented by them. (3905, 3906) 

3907-3908-3909-3910-E.}1. 28-3-Uw2. This outcrop is on the south side or Big Muddy 
Valley 1.6 miles west or Highway No. 34 at the old Roberts' ranch buildings. Sample 3907 
is near the base of the outcrop, it is a highly carbonaceous clay of very low plasticity. The 
clay reacts like a jelJy and was difficult to mold. Due to the high carbon content the body 
remained very open and highly porous even at cone 14. Its burned shades were creamy. 
This clay is of little interest as a ball clay. The bed is thin and mining would be necessary, 

NOTE:-lt is of passing interest that this bed carries small pieces or grains of resin. 

REPORT OF PREUMINARY CLAY SAMPLES COLLECTED DURING 1939-Continued 

Per cent. Per cent. 

Thick- Raw Water Ory Burned Burned Absorp- Burned 
~ample Ko. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden 60 + ft. 
Lignite Thin 
3913 2 ft. Dark 36.6 9.8 01 6.7 13. 3 Nearly 

chocolate white 
2 7. 7 11. 7 Same 
4 10.7 5.7 L. cream 
8 13.S 3.9 Same 

12 13.3 2.7 Same 
14 13.S 1.0 Blues tone 

Lignite 
grey 

Thin 
3912 s - ft. ,·ery L 35.2 10.4 01 9.4 8.7 Nearly 
Ball Clay grey white 

4 9.6 7.3 Nearl~r 
white 

8 11.0 6.3 L. cream 
10 11. 2 4.6 L. cream 
14 11. 9 2.5 L. blue-

stone 
3911 3 ft. D. grey 31. 2 8.5 01 3.7 15.4 Nearly 
Ball Clay nodular white 

2 7.2 11. 7 L. cream 
4 8.7 7.7 L. cream 
8 10.6 7.S L. cream 

12 10.6 6.0 L. cream 
14 12. 1 2.6 Blues tone 

Vallev floor 
grey 

10 ft; lower 

Sample 3908 was not very plastic, had a short tempering range and the body was rubbery. 
I ts rate of vitrification is gradual with bluestoning taking place near cone 14. All trial 
pieces shattered badly during cooling. From the present data it does not appear to be very 
good. Sample 3909, this seam of clay carries small iron concretions. The upper half is 
freer of them. I t is fine grained and fairly plastic, but is so contaminated with iron that it 
is of very little interest as a ball clay, but might be more useful as a refractory clay, but it 
air checked quite badly durin~ cooling. Sample 3910 was of good plasticity and the test 
trial pieces dried safely. I ts vitrification rate is slow and fairly continuous up to cone 14. 
At the lower heats it is very light and free of specks. These start to appear at cone 10. It 
is the one clay in this deposit of most promise as a ball clay. 
3911-3912-3913- \V.,!.1. 34-3-24w2. Taken on the north side of Big Muddy Valley at a 
large outcrop 1. 2 miles west of Highway 34 south of Bengough. Sample 3911 is only fairly 
good as to plasticity and is rubbery. The rate of vitrification is gradual with bluestoning 
at cone 14. There was much cracking during cooling. This bed of clay is a continuation of 
3908 across the valley to the south. Like that sample, this one does not become very dense 
at cone 14. Sample 3912, this clay bed is unquestionably a more pure part of bed 3909 
across the ,·alley to the south. It remains a little too open for most ball clay uses. If it 
could be mined cheaply it might be of interest for refractory use, but even though remaining 
quite open it air shattered upon cooling. Sample 3913 is a fine grained dark chocolate 
coloured cla)•, has good plasticity. It is a ball clay like many others in Saskatchewan. It 
does not vitrify to a dense body as early as is desirable for most uses. Its burned shades are 
good and it is nearly free of specks. In cooling it shattered very badly. 
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REPORT OF PREUMINARY CLAY SAMPLES COLLECTED DURING 1939--Continued 

Per cent. Per cent. 

Thick- Raw Water Dry Burned 
I 

Absorp- Burned Burned · 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden Event'ly 
200 ft. 

Lignite 7 in. 
3916 3 ft. Brownish 42.5 16. 7 2 6.7 6.9 L. cream 
Ball Clay 4 7.2 4.8 11.(, cream 

6 ........ ........ Same 
8 9 . 1 4.8 Same 

10 8.5 3.3 Slight 
greyish 
specks 

12 8.7 2.9 L. blue-
stone 
glossy 
surface. 

14 9.2 1. 1 Deeper 
bluestone, 

2J1 ft. 
specks. 

3915 Darker 43.4 17.6 2 8.0 5.2 Creamy 
Ball Clay grey white 

4 8.0 2.0 L. greyish 
6 8.7 0 . 0 Same 
8 10.5 0 .0 Same 

10 9.6 0 . 0 Very light 
blues tone 

12 10.0 0 .0 
tey 

me 
14 9.9 0 .0 Same 

3914 5 ft. L. grey 46. 8 13 .6 2 10 .8 6 . 2 L . cream 
Ball Clay 4 11.6 0. 7 Same 

6 12. 0 0.4 Same 
8 14.6 0.0 Same 

10 12.9 0.0 Blues ton-

12 13. 7 0 . 0 
ing 
Over-

Sandy 3 ft. Brown 
firing 

Sandy 2 Ct. Grey 
Sandy ·······--· White 

3914-3915-3916-S.E. 36-3-22w2. Taken at the last large outcrop near the east line fence 
of the section, a nd on the west face of the exposed beds. Sample 391-! is a very fine grained 
clay which requires a high per cent. of water of plasticity and in consequence a high drying 
shrinkage. While its burning shrinkage changes very little, the absorption drops very sharply 
by the time cone 4 has been reached. It shattered badly upon cooling. While it is an early 
·vitrifying clay but has a very high total shrinkage, bluestones and starts to expand or over­
fire at cone 10. As a ball clay small per cents of it might be used to give early strength to 
low fired whiteware bodies. It and all other like clays in the Big Muddy Valley can only 
be recovered by underground mining. Sample 3915 is practically the same clay as 3914, 
it is a little rubbery when tempered, has a very high shrinkage in drying but little change 
in same while under fire. The vitrification is very ra pid between cone 2 and cone 6. It 
bluestones at cone 10 the same as clay 3914 below it. See notes for that clay and a pply 
them to this clay as well. Sample 3916 is the top clay seam just below the lignite. In the 
raw state it is a little rubbery when tempered, has a high dry shrinkage, nearly duplicating 
clay 3915. \\'hile the burning shrinkages are a little lower, the rate of vitrification is much 
slower and more regular, it would not harden up low fire bodies as well as the two pre· 
ceeding clays. Its general use, though not so free of specks would be the same as 3914 . 
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Sample 
No. 

4001 
Shale 

4002 
Shale 

3910 
3909 

3908 
3907 

Ball Clays 

3916 
3915 

3914 
Ball clays 

3913 

3912 

3911 
B.ill Clays 

4003 
Clay 

Thickness Raw Colour 

18 inches 

2 feet 

231 feet 
4 feet 

2 feet 
1~ feet 

3 feet 
2~ feet 

5 feet 

2 feet 

S feet 

3 feet 

3 feet 

Dark 
chocolate 

Light 
brown 

Greyish 
Little 
lighter 
Dark 
Dark 
chocolate 

Brownish 
Dark 
rey 

ight 
grey 

Dark 
chocolate 
Light to 
White 
Dark grey 

Light 
creamy 
white 

REPORT OF SAMPLES COLLECTED DURING 1940 

Location 

E~128-3-24w2 
Taken 1.6 miles 
west of highway 
34 west of Roberts' 
ranch buildings. 

As above. 

:\s above. 

SE.36-3-22w2 
On north side of 
valley east of 
Highway No. 34 

\V~34-3-24w2 
On north side of 
valley 1.2 miles 
west of No. 34 
Highway 

S.6-7-27w2 
Taken at first large 
outcrop north of 
Verw~ cemetery 
on H1ghw,ly No. 13 . 

Remarks 

NOTE: All new 1940 samples were preliminary only and were tested for colour and 
general properties only. 

This sample was taken at the base of the same outcrop where 3907 was taken 
last year. It occurs about three feet above a white sandy bed. It is blocky in form, 
sticky when plastic, burns to a clear red, has too much shrinkage. Of no further 
interest. 

This thin bed rests on 4001 and carries up to 3907. It is hii;h in carbonaceous 
matter, and burns punky. Like 4001 below it, it is of no further mterest. 

These were all resamples in lari;:er quantities of the same beds of last year. Sec 
report for 1939 for details of primary properties. 

These three 1939 ball clays were resampled in quantity for further detaile<l studies 
in the laboratories. See report of 1939 for essential primary properties. 

These clays were resampled for the same purpose as were those al,ove, 

This is a resample of the upper three feet of sample 4312 and old 2613. It was 
taken above the ma in iron zone, was nicely plastic but burned to light cream shade 
and had many dark specks at cone S. It is very much the same clay as No. 10 
and would be of the same interest. 
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Sample 
No. 

4004 
Dentonitic 
Shale 

4005 
Volcanic 
A~h 

3726 
Volcanic 
Ash 

4006 
Volcanic 
J\sh 

4008 
Volcanic 
Ash 

4007 
Volcanic 
Ash 

Thickness 

4 feet 

2~f feet 

4Y2 feet 

5 feet 

8 feet 

5 feet 

Raw Colour 

nark grey 

Nearly 
white 

REPORT OF SAMPLES COL.LECTED DURING 1940-Conlinued 

Location 

As above. · Though 
about 250 vds. far­
ther north and 
just below the 
heavy grey sandy 
bed. 

NW.11-3-lwJ. 
Taken at the Spa­
grud farm N.W. 
of Rockglen and 
from the Discov­
ery Pit. 

Remarks 

This a is sample taken from the bentonitic zone and was collected for testing as a 
bleaching clay. It is very fine grained, has an excessive drying shrinkage and burns 
to a greyish-cream shacle at cone 6. It is of little interest as a clay products clay. 
Of more interest when in the raw state. 

Taken as a sample of volcanic ash which occurs just above the bentonite 
and directly under the nodular ash No. 3726. All volcanic ash sample~ were 
collected for a separate report on Saskatchewan Volcanic Ash. 

Greyish to As above. 
white 

This bed of ash is distinctly nodular and stands up well when exposed, it can be 
worked with the bed below and other ash above. Its properties are to be in the 
volcanic ash report. 

Whitish 
when dry 

Nearly 
white 

Yellowish 

S7!i.8-3-30w2. 
Taken on the Ross 
farm at an out­
crop S.W. of the 
buildings and on 
the south face of 
the big hill. 

S.2-6-29w2. Taken 
from the white 
outcrops which can 
be seen to the NE 
of St. Victor. 

Taken near the top of the big hill, south west of the buildings, and on the south 
face. It proved to be a silty bed in the Ravenscrag and is of no further interest. 

There is a bed of bentonite just above ash 4008. There are thin scams of cracked 
bentonite near the top of this sample. 

Bed 4007 at the base is of a darker shade and is somewhat better stratified. Details 
are in the volcanic ash report. 
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Sample 
No. 

4009 
Bentonite 

4011 
Bentonitic 

4010 
Sandy Clay 

Overburden 
Lignite 
Clay 
Iron zone 

4012 
Ball Clay 
Clay? 
Grass line 

3904 
Ball Clay 

o,·erb11rden 
Lignite 

4013 
Ball Clay 

3904 
Ball Clay 

Thickness Raw Colour 

4 feet Olive 
Green 

2 feet Greenish 

4 feet Purplish 

Light 

6 feel Dark 

s feet Greyish 

2 feet Chocolate 

2!1 feet Creamy 
white 

15 feet 

6 feel Grey 

REPORT OF SAMPLES COLLECTED DURING 1940-Continued 

Location Remarks 

I\ ;,~.33-6-30w2. This sample is that of a highly bcntonitic material, dark and badly cracked at the 
Sou th of the road surface when dry, a few inches down the bed is olive-green and it is wet and sticky. 
1. 2 miles east of Sample is for testing as a drilling mud or other purposes. 
Pickthall, on the 
road to St. Victor. 
Outcrop faces 
north-north west 

S\V.1-6-lw3 . .'-\t The lower sample 4010 was taken near the rass line at the "Loaf", it is a sandy 
the west side of clay, purplish at the top 10" then greyish owcr down where there arc plant re· 
the "Sugar Loaf" mains. Rather short as to plasticity, it burns to a greyish buff at cone 6. Would 
about one mile not be useful alone nor for pottery use at all. Just above this bed is that of a 
west of Pickthall bentonitic clay, greenish and surface crackled where dry. Above it is a dark 
on the road to chocolate shale-day. Nol of much further interest. 
l\faxstone. 

E!1.22-S-3w3. At This sample taken just below the iron concretion zone represents one of the major 
the first White- ball clay zones of the outcrop, and corresponds t.o the same clay on Sec. 27 about 
mud outcrop to a half mile north along the road. The trials driE.~1 safely, the ra te of vitrification 
the west of the continued fairly uniform from cone 0-l to cone 9, overtiring started at cone 10. 
road JO driving The burned shades are good being light cream and with very few specks. 
from Wood Moun-
tain to Flintoft. 

NE.27-S-3w3. This was taken in quantity to permit of sending samples away for tests re the 
use of this clay as an enameling clay. See the 1939 report for comments. 

As above. This is a sample of the first six feet above the white clay 3904. It is a ball clay, 
rather blocky in structure, generally dark in shade. This clay has a slow rate of 
vitrification up to cone 3 and increases more rapidly with a slight overfiring in-
dicatcd at cone 10. The burned shades are light cream and satisfactory. 
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REPORT OF SAMPLES COLLECTED DURING 1940- Continued 

Sample 
No. Thickness Raw Colour Location Remarks 

Overburden Very Shat- S.t.,-14-llw3. Al These samples arc a complete cross section of the volcan-ic ash beds at the outcrop 
low the "Dig Hill" near the St--: corner of the h:ll . Each sample is covered in the special report on 

4017 4 feet Lighter SW of Neidpatb. volcanic ash. 
4016 2 ft. 9 in. Darker 

grey 
4015 2 feet Greyish 
4014 6 feet Light grey 

Overburden 10 feet S.19-13-15w3. On Sambles 4019-4021 and 4023 are all volcank ,uh formerlfr mined and repared as 
4023 6 feet Nearly Swift Current an a rasive cleanser. Samples 4018-4020 and 4022 are rom th:n bane s or seams 

white Creek N.E. from of clay like material of a bentonitic type. The ash samples collected for the 
4022 6 inches Rusty Duncairn at an !detailed study of the Sask. volcanic ash. 
4021 14 inches !\"early abandoned volcanic 

white ash pit. 
4020 5 inches Rusty 
-1019 -1 feet Nearly 

white 
4018 1 foot Olive 

Green 
Conglomerate 

8 feet Quartzite 
Pebble bed 

Overburden 40 feet S.17-16-12w3. This sample taken from a former volcanic ash pit, opened nearly twenty years 
4024 8 feet Grerish About one mile earlier as a source of supply of ash for the production of an abrasive cleanser. 

west of \\'akleck See report on volcanic ash for properties of this ash. 
and on the north 
side of No. I high-
way and at an 
abandoned volcanic 
ash pit. 

Overburden 40 feet ;\~ above onlv a This sample is that of a highly siliceous shale-like material which at time uf samplin~ 
4025 14 feet Bu!T little south in· the "·as thought to be an upper bed of the ash which it is not, it is a siliceous shale. 

valley and at a Has not been further examined or tested. 
higher level than 
4024. 



REPORT ON PRELIMINARY CLAY SAMPLES COLLECTED DURING 1941 

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

4101 .......... Yellowish 30.3 8.6 010 0.0 11. 6 Pink 
Shale 07 0.8 8 .9 Salmon 

0-l 8.1 0.0 D. Red 
1 7.6 0.0 Chocolate 

4102 5 ft. Yellowish 34.0 9.8 010 0.0 11.4 
Overfiring 
Pink 

Shale 07 0.7 11.5 Salmon 
0-l 5.9 4.0 D. salmon 

1 7.3 2.0 D . buff 
3 7.5 0.9 Grey buff 

4103 8 ft. \\'hite ........ ········ ......... ········ ········ . ........... 
\'olcanic Ash 

O\·erburden 10 + ft. 
4105 8+ ft. D. grey 33.-l 8.8 0-1 5.7 13.2 ~early 
Ball Clay white 

1 6.6 13.1 Nearly 
white 

3 9 .-l 8.7 M. cream 
5 ........ 5.2 L. buff 
9 ········ 4.6 Deep buff 

10, ........ 3.7 Deep buff 
specks 

Iron Kodules .......... Rusty 
410! 3 ft. Chocolate 31. 2 8.1 0-l 3.4 U.6 White 
Ball Oay 1 5.5 11. 9 White 

3 5.9 11.8 White 
5 7 . 1 7.7 L. cream 
9 ........ 7.2 L. cream 

10 7.9 7.2 L. cream 

Clav 1 ft. Blackish 
specks 

San.dv 2~ ft. White 
Sand,· 3~ ft. Chocolate 
Sand}' fine 3 ft. Dark 
Sandy coarse 1 ft. Light 

-
4101-4102-S. 23-6-2w3. At the new and old mines of Paul Tereta south of Stonehen~e. 
Sample -HOI , from the new mine. Sample 4102 from the old mine. Sample ·HO! was a soft 
shale. The sample was taken from a "cave in" of the roof in the Tereta coal mine south of 
Stonehenge. About 6 ft. was sampled. This clay was plastic, did not crack while drying in 
the small pieces. \\'hen burned it is safe up to and including cone 07, it then fails very rap· 
idly and has too much shrinkage. It might prove useful for common brick. Sample -1102 
was taken from a parting seam in the old mine. It is more plastic than -1101 , and has a 
higher drying shrinkage. It is a better clay for burni g to lower absorptions than 4101 but 
it vitrifies too rapidly from cone 07 to cone 0-l. Its chief interest would be to test for 
common brick. 

4103-5. 25-5-lw3. From an outcrop about~ of a mile S.W. of Picktball. At valley level. 
Sample 4103 is that of a volcanic ash deposit which can be seen to the west after passing 
Pickthall a short distance. It is much like the St. Victor ash. 

410-1-1105-S.E. 27-5-lw3. Taken a t an outcrop west of the Flintoft-\Vood ;\fountain road 
south of the white sandy butte. Sample 4104 is below the band of iron concretions and has 
r.o doubt been contaminated through leaching from them. Though its burned shade is of 
light cream, if the specks arc removed would be satisfactory in some pottery wares and for 
general use where ball clays are employed. This clay checked during cooling. S:imple -1105 
is the heavy seam of ba ll clay just above the iron concretions, its raw properties are very 
much the same as those of 4104. It vitrifies more easil)' and has about half the absorption 
at the higher rones. I t develops specks from cone 1 up. \\'ould haYe to be washed but 
then its burned shade is dark for whitewarc. Otherwise it can be used in sewer pipe and 
other heaYy clay products, possibly in some grades of refractories. 
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REPORT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 1941-Continued 

Per cent. Per cent. 

Thick- Raw \Vater Dry Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden 10 + ft. 
4106 2 + ft. White and 30.8 8.8 Q.1 4.6 10.3 L. cream 
Ball Clay L. greyish 1 4 .9 9.0 L. cream 

3 5. 7 8. 1 L . cream 
5 9.1 4.5 L. blue-

stone 
9 8.0 3.7 Nice blue· 

stone 
10 8.0 2. 7 Nice blue-

stone, no 
specks. 

Overburden 10 ft. 
Bentonite 3 ft. Dark 
Volcanic Ash s ft. Whitish 
4107 3 ft. Whitish 
Ash 

Overburden Heavy 
\ 'ery dark ? 
cla,· 
4liO 372 ft. L. grey 32.8 10.0 0-l 4. 1 8.7 L.cream 
Clay 1 5.4 6. 7 L. cream 

3 6.6 4.1 Little 
darker 

5 8.9 ........ Bluest one 
7 9.4 ........ Overfiring 
9 9.2 0.0 Overfiring 

4109 2 ft. L. choco- 31.8 8.8 04 3 . 2 10.9 L. cream 
late 1 5.2 8.3 L. cream 

3 7.6 3.5 L. cream 
5 9.5 0.2 Bluestone 

clear of 

2% ft. Nearly 41. 2 0-l 
specks 

4108 10.6 5.3 13 .6 Yellow 
black 1 7. 8 6.6 Yellow 

3 10.9 ........ Light 
blues tone 

7 11. 2 ........ Blistered 
Lignitic 3 ft. ............ 

4106-S.E. 2i-5-lw3. Taken one q uarter mile soutb of the sandy white butte mid-way 
along the highway from F lintofL to Wood Mountain. Sample -U06 is that of a type ball clay 
which vitrifies rather slowly but steadily, but its colour changes rather early in that it star ts 
to bluestone at cone 5 and is therefore limited re its use in whitewares. It might find use as 
a bond clay or to harden up bodies containing more refractory clays. 

4107-S. 2-6-29w2. About a mile N.E. of St. Victor. Sample 4107 was taken as a sample 
of the lower zone or bed of volcanic ash at the outcrop of same where volcanic ash samples 
4007 and 4009 were taken for the report on Sask. Volcanic Ash. 

4108-4109-4110-E.% . 14-5-28w2. S.W. from Willowbunch, 2.3 miles from the Catholic 
school, to the west up the hill past an old coal mine, then south to the coulce. Sample 4108 
is highly plastic, shrinks too much and would crack in full size ware if use<l alone. IL offers 
possibilities for yellow ware and stoneware if the shrinkage is corrected. Sample 4109 is just 
abo"e the last sample, not quite so plas tic but still has too much total shrinkage at cone 5 
and higher, it bluestones. Should be blended with a less plastic clay for pottery, brick and 
other wares. Sample 4110 is of the same type and general properties of the two heels below 
it. It cannot be used alone, for wares other than possibly by the dry press method . 
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REPORT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 19U-Con1inued 

Per cent. Per cent. 

Thick- Raw \Vater Dry Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden Light 
4112 10 ft. Lead grey 31.2 11.2 04 2.2 12.0 L. cream 
Clay 1 2.5 11.4 L. cream 

3 3.1 10.6 L. cream 
5 3.6 9.4 O,·erfired 
9 3.7 7.7 Overfired 

10 3.6 7.9 Buff 
Clay & iron 3 ft. Rusty 
Silts, sandy 12 ft. Lighter 
Lignite Thin ............ 
4111 2~ ft. Yellowish 26.8 6.4 04 1. 8 11.4 L. cream 
Clay 1 3.5 9.1 L. cream 

3 5.5 5.4 Little 

5 9.0 0.1 
deeper 
Blue-
stoned 

7 ........ . ....... Ovedired 

Overburden Heavy 
4113 6 ft. L. grey 35.7 11. 6 04 5.3 6.-l Reddish 
Clay buff 

1 6.3 3.3 Reddish 
buff 

3 8.0 0.2 Blue-
stoned 

5 6. 1 ........ O,·erfired 

4114 
Clay 

1~ ft. Light 
greyish I 

I ' 

4111-4112-\V.7:1. 10-5-27w2. These samples taken on the saddle back west of Bo11:1e:iu 
Lake and on land of T. Donneau. Sample 4111 is a stoneware type of clay, of fair plasticity 
and moderate drying shrinkage. Its firing limit is about cone 5. General uses arc. yellow 
ware, stoneware, in sewer pipe mix, brick, tile and other wares. The main deposit is in the 
hill at the south end and higher than the saddle back. Sample 4112, this bei of cla~· is at 
the top and is more plastic than clay 4111, its dry shrinkage is too high, the burnin::: ~hrink­
ages are very low and the absorptions are rather high. For the use;; listeJ under clay ,U 11. this 
clay, -U 12, would be better if blended with clay 4111 or some other less refractorv clay of 
lower drying shrinkage. · 

4113-S. 21-5-28w2. On land owned by E. L. Esperance, two miles south west of Spring 
Lake. Sample 4113 was collected from a small pit where clay had been taken for use as a 
cru<le whitewash. It was of good plasticity, the drying shrinkage is too high, burning shrink­
ages arc fair. l\light be used for some bea\"y pottery, though there are clars of better 
burned shades in the \\"illowbunch area for yellow ware stonew<1re. 
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REPORT OF PREIJMINARY CLAY SAMPLES COIJ.ECTED DURING 1941-Continued 

~ 

Per cent. Per cent. I 
Thick- Raw Water Dry Burned Burne<l Absorp- Burned 

Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden Heavy 
Lignite 
4116 2~ ft. L. grey 31.9 10.5 04 ........ 11.3 \\"bite 
Ball Clay 1 ........ 8. 7 White 

3 ········ 7.9 White 
7 ........ 6.1 L. cream 

10 ........ 4.8 L. cream 
\·ery few 

Iron zone ·········· Grey & 
specks 

rusty 
4115 231 ft. Dark 33.9 8.8 04 ........ 1-l. 6 \\'hite 
Ball Clay 1 ........ 12.0 White 

3 ........ 10.4 White 
7 ........ 6.8 L. cream 

10 ········ 5.6 L. cream 
specks 

Clay .......... Black 

Overburden 10 ft. 
Lignite 

3 ft. Dark 33.2 8.3 04 White 4118 ........ 15.9 
Ball Clay 1 ........ 13.2 White 

5 10.2 7.0 L. cream 
7 ........ 6.1 Deep 

cream 
10 ........ 5.3 Deep 

cream, 

4117 3 ft. Dark 30.8 8.3 04 ········ 15.5 
specks 
White 

Ball Clay 1 ........ 13.3 White 
5 8.9 8.3 White 
7 ........ 7.5 D. cream 

10 ........ 7.5 D. cream 
specks 

390-l .......... Creamy 
white . 

4114-\V.Y2. 34-3-24w2. West of the highway where it crosses the valley south of Ben­
gough. Sample 41B, a very small sample of this clay was taken for a colour check only 
to assist in checking certain beds. It is of the ball clay type. Burned very light. 

4115-4116-W.Y2. 27-3-24w2. West of the highway where it crosses the valley south of 
Bengough and on south side about one half mile west of Roberts' ranch buildings where a 
coulee comes in from the south. Sample 4115 is that of a dark coloured blocky clay, is tine 
grained and had to be drie<l slowly. The burned draw trials all cracked badly hence could 
not obtain shrinkages. The absorptions are rather high, colours good other than specks from 
cone 5 up. General uses those of ball clays. Sample 4116 while requiring less water of 
plasticity than 4115, the drying shrinkage is higher, the burned trials all air checked. The 
absorption shows this clay to vitrify more easily than 4115 below it. It is nearly free of 
iron specks. Its uses would be in most all whitewares though for some wares it does not 
become dense easily enough. 

3904-4117-4118-N.E. 27-5- lw3. On the Kerash quarter and taken at the same deposit as 
clay 3904. Sample 4117 is a ball clay of good raw properties. The burned trials checked 
while cooling. It burns a little dark above cone 5, and, does not show much further vitri­
fication at cone 10. I ts general uses are those of a rather open firing ball clay. Sample -l l 18 
was sampled as the next 3 feet above 4117, in general there is so little difference between 
them that they should be worked as one clay for use as a ball clay in whiteware or as a 
bond or plasticizer to clays of less plasticity. 

NoTE:-During the present season's field work, resampling was done and quantities 
taken of clay beds number 2622, 3909, 3910, 4012 and 4013, see those years for data . 
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REPORT OF PREllMINABY CLAY SAMPLES COLLECTED DURING 1943. 

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned AbsorP- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kgc tion Colour 

Overburden Little 
4311 12 ft. Creamy 2 3.8 13.9 \·erv L 

white tnk 
(Old No. 10 25.6 8.7 4 5 .2 11.3 . buff 
and 2615) 6 5.4 10.6 Same, 

8 6.4 8.0 
specks 
Same. 

10 7.1 6.4 
specks 
Same, 
specks 

12 7.0 6.3 Deeper 
buff, many 
large 
~pecks 

Overburden Heavy Pinkish 
buff 

4312 6 ft. Nearly L. cream 
white Shade 

(Cla}' darker 
Old No. 2613) Greyish 

buff 
Greyish 
bu IT 
Greyish 
buff 
~I any 
specks 

4313 6 ft. D. grey 63.4 36.3 2 9.1 4.6 l\Ied. grey 
Shale clay to brown 4 9.2 4.7 Med. grey 

6 9.1 4 . 5 !\.led. grey 
8 9.J 4.3 Med. grey 

12 8.7 3.9 *Buff 
*Long 
Cooling 

43ll- SY:i-33-7-28w2. About midway between Willows and Readlyn at the ball clay pit 
which has been worked for many years. 

NoTE: This was taken as a quantity sample of No. JO clay for laboratory investigations. 
This clay is of interest for use in terra cotta bodies, washing and screening did not improve 
it sufficiently for use in whitewares nor as a paper clay, for the latter purpose it was too 
gritty and the colour was not suitable. 

4312-Sec. 6-7-27w2. Taken from the first large outcrop north of the Verwood cemetery 
on Highway No. 13. Sample 4312 is the upper 6 feet of original sample No. 2613. While 
the new sample is somewhat better than the old, this clay is not suited as a ball clay for 
whiteware. Its general uses are those of No. 10 (4311) above. 

NOTE: Test data missing, colour trial only preserved. 

4313- S.\V. 8-7-27w2. Collected from an outcrop along a valley to the N.E. about~ mile 
from the outcrop where 4312 was taken. Sample 4313 in t he raw is a flinty clay breaking 
down into angular p ieces. W hile its water of plasticity is very high it did not exhibit ex­
cessive plasticity, the trials required very slow and careful drying to avoid cracking from a 
high dryini shrinkage. When burned to cone 12 there was practically no change in shr in.kage 
or absorption. T he colour is poor and the trials air checked some. There are a few specks. 
This clay is from the same deposit as 3407. Uses for it are questionable. 
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REPORT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 1943-Continued 

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned AbsorP- Durned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden 30 + ft. 
Lignite Thin ..... ....... 
4318 5 ft. Yellowish 
Bentonite green 
Lignite dust Thin ............ 
4317 3 ft. D. grey 
Bentonilic 
Lignite Thin ...... ... ... 
4316 2 ft. Black 
Bentonitic 
4315 3 ft. Yellowish 
Bentonitic green 
Lignite 
4314 3 in . ... ......... 
Lignite 2~ ft. L. brown 
Shaley iron 3 in . ............ 
zone 

Overburden 
4319 20 in. Dia ck 
A Bentonitic 
Cap 

Overburden 
Volcanic Ash 
Bentonite 6-30 ft. 
4321 2 ft. Yellow 
Clay 
4320 5 ft. White & 

Yellowish 

Overburden Heavy 
Silts 
Shale 
4323 5 ft. Light & 
Clay 

I 
grey 

4322 2 ft. Black 
Clay 

-1314-4315-4316-4317-4318-S. 36-5-lwJ. Taken on the south side of the aniting road :-.1.W. 
from Pickthall and 1. 5 miles west from the railway crossing. The outcrop ts large. 

NoTF.:-These samples 4314 to 4318 inclusive were taken to test their importance as 
drilling mud clays a nd are covered in that report on the Sask. drilling mud clays. The 
upper seam 4318 is of fair thickness and is fairly high in bentonitc. The deposit is close to 
a rail siding at Pickthall. 
4319-S.?. 6-30w2. Taken at a south projecting bare hill about one mile north of Pickthall 
and a half mile east of No. 2 highway. 

NoTE:- This bentonitic clay sample is the black capping material common to many 
outcrops in the general area. Its interest at time of sampling was that of use as a drilling 
mud. 
4320-4321-N.W. 11 -3-lw3. Taken on the west side of the ravine across from the spring at 
the Spagrud barns. Samples 4.~20 and 432 1 were taken as their possible use as paint clays. 
Their raw colours are not good enough and their calcined shades are no better. In case 
the clays are uncovered through the removal of the volcanic ash and hentonite, then they 
may prove of interest for structural ware, sewer pipe body and crude pottery. They re­
semble the coloured clays in the " Big Cut" one half mile west. 

4322-4323- E.}1. 14-5-28w2. S.W. from Willowbunch, 2.3 miles from the Catholic school, 
following the road west up the hill past an old coal mine, then south to the coulee. 

NOTE :-These rwo samples were taken for clay type test purposes. Thev are both 
Willowbunch clays of the yellow ware, stoneware type. See data re samples 4108-4109 and 
4110 from the same outcrop . 

165 



REPORT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 1943-Continued 

Per cent, Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample Ko. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

4324 2 ft. Purple to 
Ochre Yellow 

O,·erburden 200 ft. 
Silts 
Shale 
Lignite 
3916 3 ft. Darker 
Ball Clay 
391 5 2~ ft. Light & 
Ball Clay Dark 
3914 s ft. L. grey 
Ball Clay 
4325 2~ ft. Grey 28.6 8. 8 04 2.8 13. 2 Nearly 
Ba ll Clay white 

3 S.1 9.3 Nearly 
white 

6 6.4 6.0 L. cream 
9 6.6 4 .9 L . cream 

12 8.0 2.8 Blue-

14 7.6 0 . 0 
stoning 
1\1. blue-
stone 

Cla,· 1 ft. Black 
Sandstone 20 in. Grey 
Sandy Clay 10-12 ft. Nearly 

white 

4324-S.E. 29-5-29w2. Taken from an old pit wall up the slope on the l\lcGillis farm a 
mile and a half south of St. Victor. Sample 4324 was that of a low grade ochre, formerly 
used locally to paint a few barns. The deposit is thin and by means of bored test holes it 
was found over a very small area only. It is of little further interest. 

3914-3915-3916-4325-S.E. 36-3-24w2. Approximately two miles east from Highway 34 
where it crosses the Big Muddy Valley south of Bengough. The outcrop is on the north 
side of the valley a nd near the base of the very deep valley wall. The outcrop is near the 
east line fence of the quarter. Samples 3914, 3915 and 3916 are dealt with under the report 
for year. They are all ball clays, but like 4325 just below them they are so low down in 
the valley that the only possible way of their recovery would be by mining methods under­
ground. Sample 4325 is a normal type of ball clay not unlike the beds above it. It is hard 
and breaks ou t in blocky form. 
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REPORT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 1943-Continued 

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden Heavy 
Lignite 
Clay 2 ft. Dark 

lignitic 
4328 2 ft. Greyish 41.8 13.7 04 ......... 1-1.1 Nearly 
Ball Clay white 

01 ········ 7.6 Nearly 
white 

3 ........ 6.8 L. cream 
6 ........ 3.8 M. cream 
9 ........ 1.8 M. cream 

12 ........ 0.0 Greyish 
Few 
specks. 

432i 20 in. Very light 38.2 10.J 0-1 ........ 18.4 Very light 
Ball Clay 01 ........ 9.1 Kearly 

white 
3 ........ 8.5 Nearly 

white 
6 ........ 4.9 L. cream 

12 ........ 1.1 M. cream 
Few 

4326 Grey 
specks. 

2 ft. 38.6 11.6 04 ........ 13.8 Nearly 
Ball Clay white 

01 ········ 4.6 L. cream 
3 ········ 2.6 D. cream 
6 ........ 1.5 D. cream 

12 ........ 1.0 Greyish 
Few 

Clay 2 ft. Black, not 
specks. 

sampled 
Lignite 1 ft. Brownish 
Sandy clay 4 ft. Grey 

4326-4327-4328-S.E. 36-3-24w2. These three samples taken a little to the west of the above 
samples, and on the east face of the firs t draw coming into the main valley from the north. 
Samp!e -1326 of ball clay proved very difficult to dry safely, a second set of trials had to be 
made. All cracked during cooling from the kiln. While it was possible to measure ab­
sorption, the burned shrinkages could not be measured. This clay vitrified quite rapidly 
becoming of low absorption at cone 6. The colours are common to ball clays. The se1m is 
too thin to be worked alone by mining methods, the only means possible. Sample 4327 has 
a somewhat slower rate of vitrification at the lower temperatures than the clay below it 4326, 
at cone 12 they have the same low degree of absorption. This clay also cr.i.cked badly 
during the cooling such that shrinkage measurements were impossible in the burned state, 
bu t absorptions were possible. It is a ball clay of fair propertie., only. It is very hard in 
the deposit. Sample 4328 is a ball clay of higher plasticity and drying shrinkage than the 
clays below it and had to be remade a second time to obtain a set of uncracked dry trial 
pieces. They all cracked badly during cooling therefore shrinkage data was not obtainable. 
It could \'ery well be worked with clay 4327 below it. 

KoTE:--Owing to the cost of mining these clays, their distance from rail, and, in view 
of the presence of similar ball clays near or on rail, there is little likelihood of their being of 
early interest for development . 
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REPORT ON PRELIMINARY CLAY SAMPLES COLLECTED DURING 1944. 

. Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden 30 ft. 
Sandstone 
4.Wl 6 ft. Bluish 38. 1 14.0 010 ........ 7.3 0. cream 
Clay 07 5.9 2. 0 Light tan 

04 ········ 1. 9 Dark tan 
1 ........ 0.8 Dark tan 
3 ........ ········ Greyish 

tan 
River 

Overburden Little 
4402 24 in. Greyish 50. 2 19.1 010 ········ 10.3 Light red 
Shale 07 ........ 3.8 Dark red 

04 ........ 0.0 Dark red 
1 Bloated Bloated Brown 

red 

Overburden Little 
4403 5 ft. Greyish & 56.3 18.0 07 6 . 4 8.43 Light red 
Shale Rusty 04 9.6 l. 9 Dark red 

02 10. 8 0.0 Brown 
red 

Overburden Little 
4-404 10 ft. Greyish· 56.4 17.5 07 6.4 9 . 1 Light red 
Shale Rusty 0-1 9.6 1.9 Dark red 

02 11.4 0 .0 Dark red 
1 Bloated Bloated ············ 3 O'fired O'fired ············ 

4-105 8 + ft. Buff to ········ ........ ........ ........ ........ ............ 
Marl white 

4-101-Unsurveyed Lands. On north side of Red Deer River at Lhe silica sand outcrop j ust 
below "'Jelly Berry" island about eleven mjJes north of .\rmit, Sask. Sample +101 o:curs 
just beneath the silica glass sands. Where exposed and damp it is of a bluish shade and is 
plastic. Its total depth could not be obtained in that it passes below the wa ter le,·el. Its 
drying shrinkage is too high and cracked. That of burning is better. In general it is a 
yellow ware-stoneware type of clay. It has some interest as a drilling mud. .\t present it 
is inaccessible to transportation. 

4402----43-3w2. Taken on the west bank of Etomami River about 10 miles down stream 
from Bertwell (Kakwa) and near the west end of the bridge, north. Sample 4402 is a fissile 
shale, greyish to dark in shade, it has an abnormally high water of plasticity and drying 
shrinkage. It holds little if any interest for clay wares. It can be bloated and might thus 
be useful. 

4403-Taken about 5 miles down stream (Etomami) from Bertwell and near a small logging 
bridge, a quarter of a mile west of highway No. 9. Sample +103 is of the same properties as 
4402 other than it did not bloat at cone 1. It is of very little interest for any of the usual 
uses for shale. 

4404-S.72. 5-42-4w2. At the north end of the C.~. Rly. bridge over I.he Etomami River 
at Bertwell. Sample 4404 has the same defects as samples 4402 and -H-0.J. It, like the for­
mer, bloats and therefore offers promise for use as such in light weight concrete. Further· 
more these shales where weathered to clay might be worthy of testing for use as drilling 
muds. 

4405-At farm of Stanley Haymen about four miles north of Pelly. This is marl from a 
very large deposit and is still in process of formation. 
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REPORT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 19H--Continued 

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden None to 

4406 
heavy 

2 rt. Yellowish ........ ........ ········ . ....... ........ ............ 
Bentonite 

4407 6+ ft. Illack 58.2 6.5 07 10.0 29.6 l\led. buff 
Shale 04 12. I 26.9 Darker 

buff 
02 12.9 21. 0 Darker 

buff 
1 13. 7 15A Dark buff 
3 ........ ........ Brownish 

4.W8 3 in. Yellow ········ ........ ........ ········ . ....... ............ 
Bentonite 

Overburden 10 ft. 
Soil 
Shale 
4409 20 ft . Yellowish 39.5 10. 2 07 0.-l 23.1 Salmon 
Shale Grey 04 0.8 22.4 Salmon 

02 5.0 14.-l Light red 
1 12.4 0.0 O'fire<l 

Overburden 0-10 ft. 
Silts 
Shale 

I 4410 15 in. White ........ ........ . ....... ........ ........ . ........... 
l\larl 

4406--Taken about four miles east or Pelly and south of the Doukhobor bridge over the 
Swan River. The outcrop is along a small tributary entering the Swan from the south . 
Sample 4406 is a bentonite and could not be tested as a clay. It occurs in black shale, 
and from a disturbed pitching bed of same where sampled on the east side of the creek. 
The general area should be further prospected. 

4407--This bed or shale is just below the 4406 bentonite. Sample H07 is a sample of the 
black shale just below the bentonite. It is unusual in its hill'h per cent. of water of plasticity 
and its low per cent. of drying shrinkage. It lacked plasticity, was difficult to mould. The 
burned absorption is high and the shades fair. It will require further work to prove its 
usefulness. 

4408--This thin seam of bentonite occurs in the black shale bed three feet below bentonite 
4406. Sample 4408 is a thin band or seam of yellowish waxy bentonite of the same sort as 
4406. It was not tested as a clay. 

4409--E.~. 5-30-22wl. About two miles along Highway .'Jo. 5 west of Kamsack, and on the 
north side of the road near the top of the hill after crossing the bridge over the \\'hitesand 
River. Sample 4409 is a sample of young rather soft shale, the plasticity was good, its drying 
shrinkage needs reducing. The absorption is high other than for common brick, backing up 
tile and drain tile. The colour or shades are weak. 

441~Eastend, Sask. This sample taken 16 miles westward from Eastend to I<ealey 
Springs. Sample 4410, at the point of sampling there are numerous showings of white marl, 
a small sample only was taken . 
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REPORT Of' PRELIMINARY CLAY SAMPLES COLLECTED DURING 19'4-Continued 

Per cent. Per cent. 

Thick- Raw \Vater Dry Burned Burned Absorp- Burned 
Sample Xo. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden Heavy 
No. 1-l Clay 
4411 -l ft. Greyish 18.9 2.8 010 -0.5 18 .4 L. pink 
Sandy white 04 0.0 17.-l L.tnk 

bu 
1 0.7 16.3 Little 

darker 
8 5.1 11.6 L. blue-

stone 
10 6.3 9.5 Med. 

blues tone, 

\\'hitemud 
specks 

Overburden 40 ft. 
Silts 
Shale 
4412 6 ft. Light 27.0 6.-l 010 0.0 18.9 L.tnk 
Clay bu 

04 2.1 15.2 L.tnk 
bu 

1 5.7 7.9 Darker 
6 7.7 4.3 Darker 
8 9.5 0.0 Bluestone 

4413 4 ft. Light 22.5 5.3 010 0.0 16.1 Chalky 
Sandy white 

04 0.0 14.5 L.tnk 
bu 

1 1. 9 11.8 Darker 
6 3.0 9.2 Darker 

10 6.2 2.5 Stoneware 
Grey 

4411-S.Y.!, 17-6-22w3. Taken at the No. 14 stoneware clay pit. Sample 4-lll was a sample 
of the kaolinized sandy Whitemud from just below No. 14 plastic clay. Its general use 
would be as a blend with No. 14 to reduce the shrinkage of that clay and to raise its burning 
temperature for salt or stoneware glazes. 

4412-4413- S.E. 6-7-2lw3. Alberta Clay Products Ltd. Clay Pit, N.\V. of Eastend. Sample 
4412 was taken as a sample of the plastic stoneware clay. It had good plasticity, worked well, 
it vitrifies rather slow up to cone 6 then its rate increases rapidly. It is used in sewer pipe 
body and that for stoneware. Sample 4-l13 was of the kaolinized sandy \Vhitemud near the 
floor of the pit. It was of small grain size, moulded well and dried safely. It is used with 
the more plastic clays above to improve their properties. 
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REPORT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 194'-Continued 

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample Ko. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden 20 ft. 
H15 5 ft. Dark 46.0 18.9 010 ........ 14.1 L. orange 
Clay buff 

07 ........ 8.8 Much 
darker 

02 ········ 3.0 Darker 
3 ........ 1. 2 Brownish 

red 
441-1 5 ft. Purple 31. 4 9.0 010 1. 1 18.2 L. crea m 
Clar Grey 02 ········ 14.9 Very L. 

cream 
1 6.1 10.5 Little 

darker 
10 ........ 6.5 Little 

darker 
Top of used I 
clays 

Overburden Very 
little 

4-ll6 12 ft. ............ . ....... ........ ········ ········ ........ ............ 
Overburdrn 10-15 ft. 
44l7 2r2 ft. Greyish & 35.3 10.6 010 ........ 19.8 Chalky 

Purple white 
02 ········ 14. 9 Chalky 

white 
1 ........ 8.5 Little 

darker 
8 ........ 5.5 Little 

darker 
10 ........ 4 .6 Little 

darker 
4418 12 ft. Greyish 30.6 8.9 010 2.3 19.1 Slightly 

pink 
02 ........ 14.4 Chalky 

white 
1 ········ 9.5 Little 

darker 
8 ........ 6.2 L. cream 

10 ········ 4.8 L. cream 

4419 I 10 ft. White ........ ........ 
specks 

········ ouo,,,, ........ ············ 
441+--1415-S. 8-7-21w3. At tl1e clay pit of The Medalta Potteries Ltd. north of Eastend. 
Sample Hl4 is a dark purplish clay-shale now part of the overburden. It had a nice deiree 
of plasticity, dried safely and became steel hard at cone 010, the burned shades are hght 
cream other than specks a t cone 8 up. Five of the trials cracked through sudden cooling. 
Its absorptions are too high to be used alone for pottery but should be useful in heavy clay 
product bodr mixes. Sample 4415 is just above 4414 and is far more plastic and sticky. 
The drying shrinkage is high and unsafe. All trials were cracked, the rate of vi trification is 
too rapid and the colours are poor. Studies re its use with 4414 are desirable. A suitable 
mix for face brick should be possible. 
4416---N.W. 29-9-12w3. About one mile east of the elevators at Gouverneur. Sample 4416 
was that of quartzite pebbles, l inch to 6 inches in diameter. 
4417-1418-#19-S.rz. 3J-7-28w2. Midway between Willows and Readlyn and south of the 
railway at the ball clay pit. Sample 4417 was a new sample taken of ball clay No. 92 and 
that of 2670 reported in the J. Am. Cer. Sey. 1929. This is a high grade ball clay useful in 
whitewares. Carloads have been taken to potteries in Ohio. The present samples cracked 
badly during sudden cooling due to density. It became steel hard at cone 07. Sample 4418 
occurs just below the above bed, and at the point of sampling there are numerous small iron 
concretions. The bed is old number 92A and 2669. It does not burn to as light shades as 
4417 and unless the clay can be freed of the concretions it is of questionable value. The 
concretions may not be common elsewhere on the property. Sample 4419 was taken as a 
quantity sample of No. 10 clay which occurs at the base of the clay pit. It has been widely 
used as one of the clays in sewer pipe and face brick bodies. It is only moderately re­
fractory. 
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JIEPORT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 1944-Continue'.:! 

Per cent. Per cent. 

Thick· Raw Water Dry Burned Burned Absori>· Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden 0-10 ft. 
Lignite 
4420 10 ft. Greyish 32.8 10.8 010 1. 2 17.0 Chalky 

white 
Clay 02 ···-···· 13.0 Chalky 

white 
3 ........ 10.6 \"ery L. 

cream 
8 ........ 7.3 \"ery L . 

cream 
10 ........ 5.6 Slight 

hlueston· 

Iron Con-

ing 
specks 

cretions 

Overburden 10- ft. 
Lignite 
4421 8 ft. Greyish 32.8 10.3 010 ........ 19.3 Chalky 

white 
02 3.6 15.9 Chalky 

white 
3 ........ 11. 5 Chalky 

white 
8 ........ 8.5 Chalky 

white 
10 ........ 7.2 Chalky 

white 
Few 

Iron Con-
specks 

conretions 

Overburden 10 + ft. 
Lignite 
4422 8 ft. Greyish ........ ........ ·········· . ....... ........ . ..... ...... 
Clay 

4-120- S.E. 12-8-29w2. This deposit is about three quarters of a mile north of the :\ledalt.a 
pit at Willows. Sample 4420 is a ball clay only slightly different in absorption to clay 92:\ 
(4417) , its purity and burned shades are not so good as that clay, being more like -1718 in 
those respects. It is a bed of good depth, some portions may he more pure than the total 
sampled. 

4421-N.W. 7-8-28w2. On the Corsolls' farm north east of the above sample on Sec. 12. 
Sample 4421 is a sample of ball clay which is very much the same as clay No. 91:\ (2670) 
in that it burns white at all cones, and becomes steel hard at cone 010. Its uses are those 
of a good white burning ball clay. 

+!22-N.E. 1-8-29w2. N.E. of Willows at the ball clay pit of the i\ledalta Potterie, Ltd. 
Sample 4-122 was taken for general use as a ball clay in the Ceramic department. It was 
taken about 300 feet N.\V. of where the pit was opened in 1926 and where sample 2622 was 
collected. See report on it in J. Am. Cer. Sey. 1929. 

172 

• 



• 

REPORT OF PREUMINARY CLAY SAMPLES COLLECTED DURING 1944-Continued 

Per cent. Per cent 

Thick- Raw \\'ater Dry Burned Burned Absorp- Burned 
Sample Ko. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

O\'erburden Variable 
Shale 
Lignite 
4426 4.)1 rt. Lighter 34. 3 9.1 02 ........ 17 .4 Chalky 
Clay Brownish white 

3 ........ 14.8 Chalky 
white 

6 ........ 8.4 Chalky 
white 

8 ........ 6 .8 Very L. 
cream 

10 ········ 5.6 Two 
shades 

4 ft. Brownish 
deeper 

34.9 9.4 02 3.8 18.4 Chalky 
4425 white 
Clay 3 7.3 12 .3 Chalky 

white 
6 8 .. 1 10. 7 Chalky 

white 
8 ........ 9.5 Very L. 

cream 
10 ........ 8.4 Little 

Deeper 
cream 

4424 2Y2 ft. !\early 38. 0 8.6 02 4.0 26.4 Chalky 
Clay white white 

2 4 .4 22.7 Chalky 
white 

6 8 . 7 14.0 Chalkr 
white 

10 11.0 9.1 Chalky 
white 

Sands 
f 

10 ft. Off shade, 
Lignite rust,· 
4423 15 ft. Fairlv 20.6 4.3 010 3.8 19.3 L. pink 
Sandy white white 02 3 .9 18.6 Chalky 

white 
3 -l. l 18. l Chalkr 

white 
6 4 . 4 17 .3 Chalky 

white 
10 4 .9 15. 8 Little 

darker 
Some 
specks 

4423-4-124--!425-4426- K.E. 27-5-3w3. To the west of the Flintoft-Wood Mountain road 
and about four miles south of the former place. Sample 4423 represents the base of the out· 
crop, abo\'e it are some impure sands and ligrritic material unsampled. T his sample is a 
typical kaolinized sandy \\'hitemud and of no unusual properties, it is worthy of a washing 
test for its interest as a source of kaolin. There was some greenish scum present. Sample 
4-124 is a ball clay which remains white at the higher temperatures and is practically free of 
specks. The old number of this clay is 3904. It vitrifies rather slowly and would not prove 
as usefu l as a bond clay as some of the other ball clays in the same area. It was tested out 
as a clay for use in metal enamels. While of interest, it did not measure up to enameling 
clays in use. Sample 4425 occurs just above the 4424, it is very much like that clay other 
than in raw colour and its rate of vitrification is better, the absorptions are lower at the 
same cones. There were a few specks. As ball clays this clay and 4424 could well be worked 
as one. Sample -4426 is a continuation of sample 4425 and is a little lighter in shade . Its raw 
properties are the same. From cone 6 on its vitrification is greater than the clay below it. 
At cone 10 it is jus t a little darker and is not quite so speck free as are clays 4424 and 4425. 
For some whiteware uses the three seams could be taken as a single clay. The general area 
where these clays occur offers very favourable prospects of being one or the most important 
ball clar areas or the province. 
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REPORT ON PRELIMINARY CLAY SAMPLES COLLECTED DURING 1945. 

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

4501 6 ft. Yellow 28.8 7.8 010 0.4 23.6 Light red 
Shale 04 1.3 21. -1- L. buff 

02 ........ 20. 7 Greyish-
buff 

1 ........ 13.8 Greyish-
buff 

3+ ........ l\lelting Greenish 
4502 231 ft. Greyish 
S. stone 
concretions 
4503 4J,1 ft. Yellow 25.2 5.4 010 0.6 26.5 Pinkish-
Shale red 

04 0.5 27.1 L. yellow 
3 1. 6 27.5 Greyish 

veil ow 
6 l\'[elted l\[elted Green 

slag 
450-l 2% ft. Rusty 
Ironstone 
Concretions 
4505 4Yz ft. Greyish 21. 5 3.4 010 t-0.2 29.0 Light red 
Shale 04 t-1.1 31.-1 Gre,·ish-

buff 
3 t-0.3 30. 7 Greyish-

buff 
6 :l\Ielted .l\lelted Green'sh 

Lignite 
Blue Shale 

2 ft. 
slag 

t-Expansion 

4506 · 10 ft . Yellow 23 .4 5.8 010 0.6 20. 6 Pink-red 
Shale 02 1. 1 21.8 L. Yellow 

3 ........ 20.6 L. )•ellow 
6 ........ J.\Ieltecl Green 

4507 12 ft. Yellow 23.5 5.5 010 t -O. l 22.7 Pink-red 
0-1 0.2 23.8 L. ,·ellow 
02 0 . 6 23.8 L. )·ellow 

3 ········ 23.9 L. vellow 
6 :.Vlelted l\Ielted Green 

NoTE:- AII samples listed between main horizontal divisions are from the same deposit 
and in the order as shown. 

4501-4502-4503-450-1-4505-Clay pit at Estevan brick plant, as worked during 19+1 
Sample -1-501 is the uppermost bed though is not used alone but mixed with the clay from 
beds 4903 and 4905. While the concretionary bands when presen t are discarded. they are 
in places absent and are replaced by shale which is added to t he general mixture. This 
particular clay has for many years been used for the production o f common brick and 
structural tile. It has a low total shrinkage but like most other calcareous clays it has a 
high absorption up to very near its sudden melting point. Sample 4502 is from a zone of 
sandstone concretions, not used. Clay 4503 is so like -1-501 that it requires no further 
description. Clay 4505, this bed of day is more sandy and coarser grained than those above 
it. It expands during hurning and if used in excess in the total mixture would cause a 
weak punky product. 

4506- To the north of the above pit and at an old workin~ face near the cemetery. Clay 
4506 is very much like the clays above in all of its properties, very low shrinkage but high 
absorption. It is not suited to other than the more common wares. 

4507-From the old abandoned pit south east of the brick plant. Clay 4507 is the same as 
clay 4506 other than of a higher absorption. It was used for many years for stiff mud 
common brick manufacture. 
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REPORT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 1945-Continued 

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp. Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

4508 8 ft. Blue 44.5 All trials 010 ........ 9.0 L. salmon 
cracked 07 ........ 4.0 Red 
while 04 ........ 2.2 Red 
drying 1 ........ 0.7 Brown 

4509 
Shale 

1Yz ft. L. grey ........ ........ ........ ........ ........ . ........... 

4510 4Yz ft. Greyish 42.6 11. 5 010 t-0.3 21. 5 Light red 
Sandy 04 • -0. 7 20.0 Reddish 
Shale 02 0.0 18. 1 Reddish 

3 Starting to Brown 
over fire 

4511 8 ft. Greyish ........ ........ ........ ........ ........ . ........... 
Blue Shale blue 

4512 14 in. Black 54.5 17.6 010 4.6 28.0 Salmon 
Shale red 

Overburden Light 
4514 6 ft. Grey to 35.4 13.0 010 1.0 12.2 L. cream 
Clay dark 04 4.4 6.1 :\I. cream 

1 5.8 2.2 :',[. cream 
J ········ ........ Blues ton-

•. ing 
6 Bloated Bloated 

4513 3 ft. Greyish 20.4 4.5 010 t-0.4 16.2 Salmon 
Sandy clay white 02 0 .0 15.0 Light buff 

3 0 .5 14.6 Darker 
buff 

JO 2.0 12.1 Slight 
bluestone 

)l'oTc :-These clays gradually increase in absorption at the lower cones. 
4508-.\ t west side of old pit and south of the plant. Clay 4503 is a sample of the EsteYan 
blue shale. \\'bile used for many years in the product.ion of red face brick by the dry 
press method, it offers little promise by the stiff mud method unless specially treated. ..\11 
trials above cone 010 were Lloated. It may have use for "Haydite". 
4509-Taken from between two thin coal seams just above 4508. Clay 4509, this sample 
was taken as of possible use for Haydite manufacture, and was not tested as a clay. 

4510-From a large outcrop near the Souris River, about three quarters of a mile south of 
the brick plant. Clay 4510 was taken from a sandy zone of the Estevan beds. It was a 
little short, dried !'afely and burned with a high absorption, then failed rather rapidly. 
There ,vas much dryer scum and of a rather weak burned colour. 

4511-Taken in the old Pit, south across from the boiler house of the brick plant. Clay -.511, 
all of the trials of this sample cracked badly during drying. Bloated in the burn. See 
notes re sample 4508 for this sample as well. 
4512-Taken at outcrop south of the brick plant barn. Clay 4512, thi5 clay crackeJ very 
badly while drying, had much dryer scum, and all trials were blo'lted from cone 02 up. 
It holds no interest for clay wares, but would bloat well for Haydite, but the seam is too 
thin. 

4513--4514-Taken just above the Souris River water level at the bridge south of Estevan, 
highway No. 47. Clay 4513 is a type of \Vhitemud which corresponds to the sandy zone 
of the \ \ 'illowuunch formation. It had fair plasticity, dried safely. burns to light shades 
and is quite porous at cone 10. It should be blended with clay 45 14 just above it for face 
brick, and other structural wares. Also has J?OSSibilities for yellow ware and stoneware 
products. Clay 4514 is a plastic clay which like the sandy clay below it is undoubtedly 
a member of the \\'illowbunch formation. It is plastic but rather sticky and has too much 
shrinkage during drying. The burned shrinkage is Letter but this clay should be blended 
with the clay below for the uses suggested. It bloats from cone .3 up. 
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REPORT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 1945-Continued 

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp. Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden O+ ft. 
4.515 4+ ft. Very light 34.2 13.0 010 0.0 14.3 L. cream 
Clay 0-l 2.7 8.6 L. cream 

1 4.8 3.4 L. blue-
stone 

5 4.0 0 .0 Deep 
blues tone 

10 •••H••• 0.0 Deep 
bluestone 

Overburden 40 ft. 
4518 2 ft. L. grey 22.5 5.0 010 0.6 21.4 L. pink 
Shale 02 0.8 22.2 L. cream 

l ........ 22.0 L. cream 
3 2.0 21. l 0. cream 

Silts 4 ft. 
Lignite 2 ft. 
Lignitic 15 in. 
4517 4 ft. L. grey 27.8 9.3 010 0 .4 11.8 Light red 
Shale 0-l 2.2 7.8 LRbt red 

02 6.9 3.2 Light red 
3 Ove rtired Greenish 

lron zone 
4516 
Shaler clay 
Iron 

2H ft. Greyish ........ ........ ........ ........ . ....... ............ 

Concretions 
Silts 

4519 2 ft. White ........ .. o4' o•O ........ ········ . ....... ............ 
\'ol. Ash 
4520 4 ft. Greyish ········ ········ ........ ........ ........ ............ 
Yo!. Ash white 

4521 5 ft. White ........ ........ ········ ........ ........ •. ,.,u,.,, • 

Marl 

4515-Takcn on west side of No. 4 7 highway at foot of hill on the sou th side of the Souris 
\ 'alley south of Estevan. Clay 4515 is a further sample of the plastic Willowbunch (?) clays 
and is no doubt an extension of deposit 4514 to the north. The present sample shows 
better burned shades than that clay, and does noc bloat or overfire at cone 10. ft should be 
blended with a sandy clay like 4513. 

4516-4517-4518- From an outcrop of about 100 feet of Ravenscrag beds of shale, 
silts, ligni te and sandstone facing west on Short Creek about one and one quarter miles S.W. 
of Roche Percee. Clay 4516 is a fine grained plastic clay of good working properties, drying shrink­
age a little too high. scums badly. Burning properties good but weak as to colour. General 
uses common structural wares only. Clay 4517 is a typical calcareous clay of good working 
properties but of high absorption. General use would be those of clay 4516. Clay 4518 is 
a thin seam of calcareous clay sampled for testing as a rock wool material. It gave negative 
results. 

4519-4520-N.W. 11-3-lw3. At the T. Spagrud farm west of Rockglen. Samples 4519 and 
4520 are of volcanic ash for testing as rock wool materials. The latter sample, 4520 is the 
same as earlier number 3726. 

4521-N.\\'. 16-2-2w3. At the A. G. Morrison farm buildings. South of Canopus. Sample 
4521 is a sample of marl for testing as a rock wool material. The deposit was first sampled 
as Ko. 3132. 

4522-S.E. 17-6-22w3. One half mile south of Knollys. Sample 4522 is a sample of ben­
lonit~, is a select section of No. 325 bentonite for study purposes. 
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REPORT Of PRELIMINARY CLAY SAMPLES COLLECTED DURING 1945- Continued 

-
Per cent. Per cent. 

Thick- l{aw Water Dry Hurned Burned Absorp- BurnC'd 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

4522 2 ft. Olive ········ ........ ........ ........ ········ ............ 
Bentonite green 

4523 12 ft. White ........ ........ . ....... ........ . ....... . ........... 
Marl & clay 

I Overburden 2+ ft . 
Silica Sand 8 in. White 

Very fine I 
4526 5 ft. White ........ . ....... . ....... . ....... ........ . ........... 
Silica sand 
Sand 7 in. l\lixed 
Not Taken 
4525 .1 ft . White ....... u, ..... ... . ....... ........ ........ ············ 
Silica santl 
4524 3 ft. White 
Lake 30 ft. below 

4524-A ? Blue ........ . .... ... ········ .. ...... ........ . ........... 
Clay 

4523-Located 14.8 miles N.\\". of Eastend on the north side of the road to Kealey sprini;:s. 
Sample 4523 is a bore hole sample of marl, though there are numerous showings through 
gopher diggings. Sample for use in rock wool study. 

452.J-4525-4526- Wapawekka Lake cast of Lac la Ronge. This deposit is the most northerly 
of the high white silica sand cliffs on the eas t shore of the lake. Samples 452-1-4526 were 
collected from a deposit first examined by Mcinnes, Geo!. Surv. Can. Sum. Report 1909, 
and by the writer in 1921 and again in 1945 with C.A.L. Hogg. Since 1921 there have been 
several slips or slides which have covered the lower beds, and mixed some of the upper 
ones al the face. Were sands not so far removed from transportation they would be of in­
teres t for glass making and other ceramic uses. 

4524- A- Taken a liltle to the south of the above sands and near the mouth of a small stream. 
See location of sands and clay on map from a 1921 Survey made by Col. A. 
C. Garner, D.S.O. Clay Sample 4524-A was taken to check with clay -141 (4401 ) which oc­
curs under the silica sands on the Red Deer River north east of Hudson Bay (Jct.) . Both 
clays occur below the sands and are of the same general type. Light burning, o r yellow 
ware to stoneware shades. 
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REPORT OF PRELIMJNARY CLAY SAMPLES COLLECTED DU.RING 1945-'Continued 

Sample No. 

Overburden 
Sand 
Coarse har-
denecl sand 
4530 
Coarse sand 
4529 
Kaolin & 
sand 
4528 
Kaolin & 
sand 
Rust y Sands 
4527 
Kaolin & 
!-311(1 

.J531 
Kaolin & 
sand 
-!.532 
Shale like 
Water Level 

Thick­
nes~ 

----
4 ft. 

1 ft. 

1 ft. 

23-2 ft. 

2Y:.f ft. 

3 ft. 
3 ft . 

2% ft. 

1 ft. 

Raw 
Colour 

-----

Yellow 

Iron 
stained 
White 

White 

\\'hitc 

;1/01 taken 
White 
Some 
s tain 
Yellowish 

Greyish 

Per cent. 

\.\'a ter 
Plast'y 

Drv 
sh'kgc 

Per cent. 

Burned Burned 
at cone sh'kge 

Absorp­
tion 

Burned 
Colour 

4527--4528-1529-1530-1531~532-Pipcstone Lake, Wapawekka Hills. These samples arc 
kaolinized sands first discovered in 1921 at the mouth of the second small s tream entering 
the lake from the !SOuth after passing ea~lwarcl through the "Narrows" from \\lapawekka 
Lake. Small samples only were rollec ted for the presen t s tud y. Sample 45i!7 is the first 
zone of the kaolinized sands below a heavily iron s tained bf>d of the same sands and was 
discarded. The present tiample when carefully washed by elutriation irave a yield of 10. 9 
per cent. k.iolin, when burned at cone JO the shade was a clear slightly tinted white. Sample 
4528 was taken from above the iron ~taincd sand~. and is very white. The kaolin yield by 
eh1tria1ion wa~ 12. 1 per cen1., .ind when burned a t cone 10 it was clear and much lighter in 
~hadc than -1527. Sample -1529 is above the last 1,3mple and is white, the yield of kaolin 
when washed was 15 .3 per cent., the hiE:hcst o f all 5a111ples from this deposit. At cone 10 
it fires to a clear tint. ~lighdy be1 ter than 4528. Sample 4530 is the uppermost bed sampled 
and is only 1 foot thick. The kaolin yield was I0.8 per cen t., prartically 1he same as 4527. 
At rone 10 it is clear and of a high order a!< to whiteness. Sample 4531 was taken just below 
-1527 and has a little of the stain from that bed. The kaolin yield is very low being 5. 2 
per cent., but it ranks highe;,t in whitene;,s of all sample~ when fired al cone 10. Sample 4532 
was from a small bore hole te~t made in 1he semi-hard ~hale like ma1eria l below the kaolinited 
,;and:- which were deposi1 cd on top. Thi~ material 4532 is line g-rained, Kreyish sh<1de and 
become~ niC"ely pla~1ic when l!ro1tnd a nd 1cm~red. I t is a day which i~ light hurninl(' i11 
colour at lower heats, then hlue,tones ligh tly al cont' 10, not unlike some hall clays. 

Non::- The occurrence of 1his cla,· 'and the kaolinized ~ands ahovc an: of real inlerest 
for further geological and ceramic stud}'. 
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REPORT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 1945-Continued 

Per !=ent. Per cent. 

Thick- Raw Water Dry Ilurnc<l Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden Excessive 
4535 -lY:! ft. L. sandy 27.3 11. 2 Oto 0.6 26.0 Light red 
Shale 0-t 0.7 26.0 Grey red 

02 ........ 25.6 Grey red 
4534 2Yi ft. Darker -l3.0 14.0 010 1. 7 15.4 Salmon 
Shale 04 4.3 10.9 Light red 

02 ........ 5.9 Slight 

Lignite Thin 
bloating 

4533 4% ft. Light 40.4 15.0 010 0.2 9 . 9 Yellowish 
greenish 04 2.0 6.2 Very 

li~ht red 
02 ........ 5 .• ~ Boated 

Overburden 20 ft. 
4538 7 ft. Dark 34.0 13.2 010 0.3 9.0 Yellowish 
Shale red 

04 4.0 3.8 Darker 
red 

02 5.3 1. 3 Same red 
4537 -! ft. Yellowish 28.0 7.8 010 -0.6 18.0 Me<l. re<l 
Shale 04 0 .0 16.1 Darker 

red 
3 1. 2 13.5 Oarker 

red 
-1536 3 ft. L. grey 26.5 6.6 010 -0.1 19.8 Yellowish 
Sandy shale 04 0.2 18.2 Med. red 

3 1. 5 1-!. 4 Dark red 

4533-45.~4-1535- S. 24-39-23w3. About live miles sou th of Unity and one quarter mile 
north of Bata well No. 11. These clays are in the Belly River Beds. Sample -1533 i~ a 
higl1ly plastic clay of very high total shrinkage. While it works well it would crack in full 
size plastic wares. It might be used dry pressed for brick. I ts best use would be for 
Haydile, (bloated clay). Sample 4534 is little better than clay 4533, other than a better 
red. It scums very Ladly during <lr}•ing. Remarks above are the same for this clay. 
Sample 4535 is a sandy clay of fair working properties but its d rying shrinkage is high. 
I ts absorption is very h igh at all cones and colour is weak. Alone it is of little interest. 

NoTE:-Samples 4533-4534 and 4535 were taken from the base of a slide at Valley 
level, above this slide is a second one plus nearly fifty feet of cover before reaching the out-
crop where samples 4536-4537 and 4538 were taken. , • 

4536-45374538-Same location as ahove but near top of valley wall abo\·e the slides. 
Sample 4536 is a semi-sandy clay of good properties other th,rn the ah~orprion is r,tther· 
high. IL Lurns to a nice reel, flashes easily and has promise of being useful for brick and tile, 
hut should be mixed with a clay like 4538. Sample 4537 is practically the same clay a~ 
4536 and should be used in the same way, that is addc::I lo a more plastic day. Slmple 4538 
is a plastic fine grained clay, works well. has too much drying shrinkage, but reasonable 
burning shrinkages. It burns to good shades of red for face brick and other structurdl wares. 
Should be blended with the sandy clays below it. There are some ·ron-stone concretions 
and gypsum crystals present in this bed. It can be bloated easily . 
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REPORT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 1945-Continued 

Sa mple No. 

0 
4 
s 

verburden 
543 
hale 

s.n 

.'i-ll -l 
s hale 

hale s 
Sa nrly 

5-10 

ron 
oncretions 
539 
andy shale 

I 
c 
4 
s 

----

Thick-
ness 

40 + ft. 
4 ft. 

6 ft. 

U2 ft . 

1 ft. 
1 Y:! ft. 

lVi ft. 

I I ~ ft. 
JO ft. 

Per cent. 

Raw Water Dry 
Colour Plast'y sh'kge 

L. brown 39.0 16.0 

Chocolate .37. 7 13. 0 

21),5 8.5 

Light 
Greyish 
white 

33.1 10. 4 

Greyish 30.6 10. 4 

Per cent. 

Burned Burned Absorp- Burned 
at cone sh'kge tion Colour 

010 -0.6 11. 3 Salmon 
04 2.8 6.6 Med. red 

1 4.6 2.2 Darker 
red 

010 -0.8 13.4 Salmon 
02 3.8 8.4 L. red 

1 4.2 7.8 L. red 
010 -0.4 15 .6 Salmon 
02 1. 6 12.-l L. red 

I 1.9 11. 11 I.. rl'cl 

010 0.4 19.8 Med. red 
02 4.8 12 .2 Med. red 

1 4.8 12. l .M('(l. red 

010 -0.5 H.2 L. reel 

°" 0.0 22 . 2 l\tecl. reel 
I 1. 2 19.2 Med. roo 

- - -

NoTE :- Taking these clays as a whole there is the possibility of developini: a good red 
hurninJ: body for stiff mud structural wares. These or their equivalent beds should he lookecl 
for nea r transportation at Unity. 

-l539- 4·5-l0-4541-t5-l2--4SH- S.E. 1 l-39-2Jw3. .'\t a large south facing outcrop about one 
mile sou1h of Encl lake. Sample H39 while plastic is too sandy Lo be used alone but would 
be useful with days like 45-42 and -1543. Has some scum. Sample 45-lO is a nice red burnin1,: 
day and of good properties other than the absorption should be lower. It hloa ts easily and 
would be us<'ful for " Haydite". Bed is too thin. Sample 4541 has good working properties, 
clried safely, scums rather badly, absorption high, bed is Loo t hin, does not bloat due to sand y 
nature. Useful 10 blend with the clays above, 4542 a nd 4543. Sample 45-'3 is fine grained 
highly plastic, would likely crack during drying in full size ware. Its burned shades of reel 
are fairly good, it flashes easily anti care would be necessary lo avoid bloating, woulrl he a 
gO<XI material for that purpose. 
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REPORT OF PREUMJNARY CLAY SAMPLES COLLECTED DURING 1947. 

= 
Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden 
4701 .......... Grey 29.0 7. 6 010 I. 2 25.2 L. brick 
Sandy Shale red 
(Estevan) 04 2.2 ....... . Light buff 

3 7.3 9.0 D. buff 
5 12.2 2.0 O'fired 

4702 6 Ct. Greyish 38.5 14 . 2 010 0 . 2 14.4 L. brick 
Shale reel 
(Estevan) 07 2. 5 15.2 L. brick 

red 
0-t 4.0 7.5 D. grey-

ish red 
02 ........ ........ O'fired 

Bloated 

Overburden Little 
4703 15 ft. 28.3 9. 7 010 0.4 16. 3 L. brick 
Clay red 
(?) 04 0.9 14. 5 Med. red 

1 4.2 7. 2 Dark red 
5 5,1 2.8 Very dark 

red 

Overhurclen 50 ft. 
-170+ .......... White 30.2 s.o 010 1.4 20.5 Pinky 
Sandy cream 
Whitemucl 0-t 1. 9 19.8 Whitish 

cream 
3 4.1 15.6 L. cream 

10 4 . 8 13.4 L. cream 
specks 

4705 .......... White ........ ........ .. ...... ........ ········ ............ 
Sandy 
Whitemud 

4701-4702- N.W. 13-5-13w2. At C.N. Rly. trestle over Jewel Creek east of Goodwater. 
Sample 4702 taken 125 feet east of 4701. Sample 4701 has a fair degree of plasticity, dried 
safely, burns buff rather than reel, fails rather suddenly above cone 3, only suited for common 
brick and like wares. Sample 4 702 this clay is very much more plastic, gives trouble in 
drying, burns red and bloats badly from cone 02 up. Only suited as a bloating material. 
4703- N .E. 14-5-13w2. In a cut bank north of the railway opposite creek diversion. Sample 
4703 is a clay of good working properties, dried without crackine-, Burns with low shrinkages 
to fair shades of red, but all trials were scummed and showed light splotches, no doubt from 
gypsum crystals. 

4704- N.W. 6-5-4w3. Ta ken near a butte and about 700 feet from the outcrop where sample 
4616 was taken. East of Fir Mountain. Sample 4704 is a kaolinized sandy Whitemud and 
is of more in terest as a source of kaolin than as a clay in its natural condition. It is re­
fractory but too siliceous for general use as such. In the past this deposit and others in the 
general area have been considered as blocks of the Whitemud out of place, that is transported 
or l,adly d isturbed. 

4705-Taken further east in the same valley as sample 4704. Sample 4705 was lost before 
shipment to the Ceramic Laboratory . 
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REPOR1' ·OP. PRELIMINARY' CLAY SAMPLES C:OLLECTED ·DURING 19''1- Continued 

- -
Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Ab9()rp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour-
------
Overburden Heavy 
4706 20 ft. Off shade 18 .5 3.4 010 0.3 16 . 6 Pinky 
Sandy Whitt· cream 
Whitemud 02 0.7 16.1 M. cream 
Stoneware s 1.0 14. S Greyish 
Clay 10 2.6 9.8 Darker 

specks 

4707 20 ft. Brown 36. 8 ... .... . . ....... ........ . ....... ......... · .. 
Overburden Little 
4708 12 ft. White? 29.6 13.4 010 ........ 23.0 L. brick 
Sandy red 

0-l ........ 22.6 Med. dark 
red 

1 ........ 18. 1 Brownish 
red 

5 ........ 10. 5 Very dark 
red 

Overburden 3 ft. 
4709 ........ Grey 27 . 6 ········ 010 ........ 18. 6 Very light 
Sandy red 

0-1 ........ 17. 7 Med. re<l 
1 ........ 14 . 1 Dark red 
5 ........ 7.9 Very dark 

red 
O'firing 

Overburden None 
4710 12 ft . Grevish 18 .5 3.7 010 0.3 16. I Fairly 
Sandy White white 
\\'hitemud 02 0 .4 IS.4 Fairly 

white 
1 0 .4 14.6 Specky 

white 
5 0 .8 1-LO Specky 

white 
.. 10 l. l 12.4 Specky 

white 

4706-S.}f 17-6-22w3. This is one half mile south of the Knollys siding. Sample 4706 is 
a coarse gra ined sandy bed just below No. 14 plastic stoneware clay. This sample is too 
low in clay substance to use alone. I ts only value is for use with clay No. 14 or 
other plastic clays. I t~ clay yield would be very low. 
4707 N.E. 16-6-13w2. About 6 miles west of Halbrite a nd on the west side of Roughbark 
creek. Sample 4707, this clay was highly plastic and sticky. It cracked very badly in a 
ft:w minutes after moulding. Is of nQ interest for clay products. 

·H08-l'\.E. 25-6-13w2. This is about three miles west of Halbrite in the valley of the Souris 
and north of the road about one mile. Sample -1708 is so sandy that tht:re is very little 
plasticity or dry strength, trials cracked during drying. There was much scum, shades of 
red fairly good. Only use would be to reduce the plastici ty a nd shrinkage of other clays. 
4709- S.\V. 25-6-l3w2. Three and a half miles west of Halbrite a nd in the Souris Valley. 
Sample 4709 is very much like the above sample 4708, it is tO!) sandy and weak. All trials 
cracke<l during drying. The burned shades of red are greyish and arc not so good as tho;;e 
of 4708. 

4710-S.E. 26-5-J 3w2. This small outcrop is 2.!/:i miles N.E. of Goodwater and on Rough­
bark creek. Sample 4 710 is a coarse grainer! kaolinized sandy Whitemud. It was very short, 
low drying shrinkage, burned very open and of high absorption. Its chit:f interest is for the 
kaolin it contains provided the deposit is not in the form of an isolated block. The whole 
gt:neral area should he checked. 
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REPORT Of PRELIMINARY CLAY SAMPLES COLLE~TED DU.RING 1947-Co1:1\im-!ec!: 
-

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge <!,t cone sh'kge tion Colour 

Overburden 
4711 6 f(. Brown 20.5 ........ 010 ........ 14.0 ············ 04 .. .. .... 12.6 . ........... 

1 ........ 10.1 . ........... 
5 7.9 ' j ........ ............ 

. 10 ........ 4.4 . ........... 

Overburden 20 ft. 
4712 10 ft. Grey 21. 0 ········ 010 ........ 16.8 Very light 
Sandy . red 

04 ........ 16. I Med. red 
1 ........ 12.9 Dark rNi 
5 ........ 7.4 O'firing 

Overburden 20 ft. 
4713 12 + ft. Greyish 19.2 4.3 010 -0.5 17.0 Fairly 
Sandy White white 
\Vhitemud 02 0.5 16.6 Fairly 

white 
5 0.8 15.7 Specky 

white 
10 0.8 14.3 Specky 

white 

Overburden Little 
4714 15 + ft. Dark 25. I ........ 010 ........ 1.~.-1 L. brick 
Shale red 
(Estevan) 0-1 ···· ···· 12.0 Med. 

brick red 
02 ........ 7.8 Dark . brick red 

3 ........ 2.9 Rrown-
red 

5 ........ . ....... ()'tired 

Overburden o+ ft. 
4715 5 ft. Dark 32.3 10.6 010 ........ 11. I L. hritk 
Shale .. ' red 
(Estevan) 07 3.9 10. 1 L. brick 

red 
0-! 8.7 0.0 ]'vied. red 
02 ........ ........ Bloated 

--
-l 711-S.E. 26-5-1Jw2. i\hout 011e quarter mile S.E. o( deposit 4710. S:i.mple 4711 is the 
same type of clay as 4661 b1lt it is not so plaslic. /\II tr:al, cracked during burning, h:face 
colour and a rough check 011 absorption were the only properties obtainable from the burne:l 
trials. This clay is of the general stoneware type though should be made more plastic. I ts 
uses then would be t!-:e same :is 4661. They are among the clays of most interest in the 
!(Ctieral area, and are worthy of further investigations. · 
4712-N.W. 24-5-13w2. About three quarters of a mile down Stream from the last sample. 
Sample 4712 is very sandy and short, it cracked while dryi ng. It is undoubtediy from the 
same bed or horizon as samples 4708 and 4709. See notes regarding them. 
4713-S.W. 13-6-l3w2. About. three miles west then one and three quart.er miles south and 
on the west side of Souris River. Sample 471.l other than being a lit ti~ less spccky at the 
higher temperatures this day is the same as 4710, see notes on that s:i.mple. The k:iolin 
yield for this sample was 33o/r , the reflectance value, 56, was low for paper clay. . -
4714- S.W. 18-6-12w2. Down stream about one half mile from last sample and on the e:1st 
side of the river. Sample 4714 is highly plastic and sticky, it cracked very badly during 
drying such that little dala could be obtained. It is very much like s:unple 470.3 a~ to 
burned colour range. Ry a pre-cjrying or chemical treatment these lWO clays might possibly 
be used for red face brick and tile. . . . 
4715-S.E. 17-6-12w2, About 2 miles S.W. of Halbrile and on the west side of a s1inll 
stream. Sartiple 4715 is a fine grained highly plaslic day of good working propertfes. The 
drying shrinkage is a little too high, it scums badly and bloats at cone 02 up It is the 
same type clay as 4702, see it for use . 
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REPORT 0 .f PRELIMINARY CLAY SAMPLES COLLECTED DURING 1947-Conlinued 

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- BurncJ 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge lion Colour 

Overburden 20 ft. 
4716 4 ft. Light 23.3 6.2 010 ........ 18.9 Pinky 
Sandy cream 
Whitemud 04 0.6 18.6 L. cream 

3 !. 0 16.3 L. cream 
10 2.8 15.2 L. cream 

specks 

Overburden 0-40 ft. 
4717 6+ ft. Grey 15.3 0.8 010 ........ 15.4 Pinkish 
Sandy buff 
(Estevan) 0-t -0.5 l.'i. 1 Lighter 

shade 
.l -0. t 12. 7 Grey, 

blisteretl 
9 2. 1 11. 0 Grey, 

blistered 

Overburden 
4718 10 ft. Grey 26.0 
Shale 

........ ........ ········ . ....... . ........... 
(Estevan) 

Overburden Little 
4719 6 ft. Rusty 26.5 ........ .......... ........ ........ . ........... 
Shale grey 
(Estevan) 

- ----
Overburden Little 
4720 7 ft. 21. 0 4.8 010 ........ .... .... Pink 
Sandy 02 ........ . ....... Nearly 
\\"hitemud white 

.5 ........ . ....... Nearly 
white 

7 ········ ........ Nearly 
white 

JO ........ ........ Nearly 
white, 
specks 

---------

-t7J6- N.E. 8-6-llw2. Locatt:tl about one half mile <lown the valley from last sample and 
on the cast side of the small stream. Sample 4716 other than being a little more refractory 
is the counterpart of sample 4704. Its interest is for its kaolin yield and to use with more 
plastic clays though care should be taken to make sure that the deposit is of any extent. 
4717-S.W. 19-5-12w2. About one and one half miles N.E. of the C.N. Rly. lreslle over 
Jewel Creek, cast of Goodwater. Sample 4717 is a very sandy clay, is lacking in plasticity 
and cannot be used along, its burned shades are weak and it blisters from cone 3 up. Only 
use would be to reduce shrinkage. It is no doubt in the same bed as 46:18 near the brick 
plant at Estevan. 

4718-W.,1. 11-7-BwZ. South of Ralph near the abandoned auxiliary airport. SatUple 4718 
was very plastic and cracked within a few minutes after moulding. It is of no further 
interest as a clay products material. 

4719-N.W. 2-7-13w2. Just east of turn in trail and .50 feel. north of same where it rises 
over a small ridge. Sample 4719 reacted the same as last sample trials, cracked so badly 
impossible to obtain data. h is of no further interest. 

4720-S.E. 25-6-Uwl. About twu and one half miles west and a half mile north of Halhrite. 
Sample 4720 is a kaolinized ~mdy Whitemud. The kaolin portions burn to a good white 
at all higher conl's, it contains speck forming impurities. In case this sa111e clay can he found 
in quantity it is worthr of washini-: and relining tests for its kaolin yield and uses. 
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REPORT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 1947-Continued 

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

-
4721 20 {t. Light and 17.8 3.4 010 ........ ........ Pink 

Yellowish 
02 ........ . ....... Pink-buff 
s ........ ........ Ruff 
7 ........ ........ Greyish-

buff 
10 ........ ........ Blues tone 

& specks 

Overburden 0 -Heavy 
4722 20 ft. White & ........ ........ ... ..... ........ . ....... ............ 

Yellowish 

Overburden Very 
Little 

4723 5 ft. Lead grey 25.4 7.3 010 ........ . ... .... L. cream 
Clay 02 .. ...... . ....... \'ery light 

I 
cream 

5 ........ . ....... Nearly 
white 

9 ........ . .. ..... Nearly 
white 

10 ........ ........ L .cream 
specks 

4724 8 ft. .Nearly ........ ... ..... .. ...... ········ ... ..... ............ 
Sandy white 

Overburden Heavy 
4725 12 ft. Light to ········ ........ ........ ........ ........ ....... ..... 

Nearly 
white 

I 

4721-S.72. l 7-6-22w3. Sample taken below No. a plastic stoneware clay at the pit south 
of Knollys. Sample 4721 must have included some low grade material other than the true 
Whitemud, is off shade when burned. As sampled it would be of very little interest other 
than in heavy wares like sewer pipe to reduce shrinkage. 

4722-S. 27-6-23w3. Taken at an outcrop at the south edge of the clay pit at Ravenscrag 
butte, and from bed,; beneath the pit fioor. Sample -1722 was taken for a te5t of its per cent. 
of kaolin and the fired properties of same. In that other deposits were of more interest this 
sample was not reached before the closing down of the labor.1tory work. From a rough 
examination the per cent. of kaolin appears to be low. 

4723-N.W. 13-5-13w2. Across the valley north an<l a little east of the C.N. Rly. trestle 
over Jewel Creek east of Goodwater. Sample 4723 is a nearly white burning ball clay and 
is of further interest as to ils quantity a nd uniformity. It is highly plastic and cracked 
during drying such that only the burned colours could be noted. 

472-1-S.E. 18-5-12w2. Taken from south bank of old creek bed where loop was cut off by 
C.N. Rly. Sample 472-1 like 4722 was taken for a washing test and kaolin recovery, but 
time did not permit of its testing, trials were not made for burning. The deposit is badly 
disturbed. 

4725-W.72. 12-6-28w2. Taken about 300 yds. south of the clay mine entry. Sample 4725 
was taken as a sample of the kaolinized sandy clay below the ball clays outcropping in the 
valley near the mine entrance. The laboratory work did not reach this sample for a washing 
or burning test . 
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REPO.flT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 1947-Continued 

Per cent. Per cent. 

Thick- Raw Water Orv Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kg.e at cone sh'kge tion Colour 

Overburden None 
4726 10 ft. White 22.5 5.9 010 -0.6 18.0 L. grey 
Sandy white 
\Vhitemud 04 - 0.6 16.8 L. grey 

white 
3 0.5 16.2 L. grey 

white 
9 0.8 15.7 L. grey 

white, 
specks 

Overl.rnrden Little 
4727 15 ft. Greyish 26.9 8.8 010 - 0.4 17 .5 Deep 
Sandy cream 
Whitemud 04 - 0.1 17.1 Little 

3 0.0 16.3 
lighter 
Same 

9 0.0 14. 1 L. grey 
white 
specks 

Overburden 10 + ft. 
4728 4 + ft. White 25.0 7.0 010 -0.5 21. 0 L. cream 
Sandy 04 0.3 19. 9 L. cream 
\Yhitemud .3 0.7 17. 7 L. cream 

IO 2.1 15 .7 L. cream 
Few 
specks 

Overburden 10-35 ft. 
4734 1 ft. Dark 28.8 10.5 010 ........ 14 .0 Deep 
Clay cream 

02 ········ 10.6 Little 

3 ........ 8. 1 
lighter 
Same 

7 ........ 5.6 Same 
10 ········ 2.7 Deef, buff 

Bady 
specked 
and blue-
stoned 

4 726-S.E. 5-5-4w3. South and east of Fir l\lountain directly east across the Valley from 
the school house. Sample 4726 is a typical sample of the kaolinized sandy Whitemud for 
testing its kaolin yield. It appE;ars to be fairly high in same, does not darken at cone 10 
other than for specks. These tnals show much yellow·green stain with vanadium. 

4727- N .\V. 5-5-4w3. On east side of creek north east of the above school house. Sample 
4727 is a further sample of kaolinized sandy Whitemud, but not so pure as the last s:imple. 
I t is a little more plastic and works better, dries safely. It burns off shade for a good white 
and becomes a little greyish at the higher cones. Not of much interest for washin;;- for the 
kaolin. Best use would be in sewer pipe and structural ware bodies. 

4728-.N".E. 1-5-5w3. Somh of Fir l\lountain near a dam and across the road from 4616. 
Sample 4728 is a fine grained kaolinized sandy \Vhitemud, it has some plasticity, low burning 
shrinkage and high absorption. The burned shades indicate its interest as a clay to be 
washed for the kaolin . Xaturally it contains some speck forming impurities and is stained 
yellow-green quite badly. Becomes steel hard at cone 0-1-. 
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REPORT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 1947-Continued 

Per cent, Per cent. 

Thick- Raw Water Dry Burned Burned I Absorp.. Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

-l7,B 10 ft. Chocolate 25.6 7 ... 010 3.0 17.2 \'ery L. 
Clay cream 

02 3.5 15.2 Lighter 
3 .J. . 8 12. 7 Same 
7 6.9 8.0 Shade 

darker 
10 8.3 6.0 Med. 

cream 
Many 

4732 2 ft. L. grey 3-l.4 8.S 07 ••••• • • 4 25.2 
specks 
White 

Clay 02 ........ 23.0 White 
3 ........ 20.5 White 
7 ........ IS. 1 White 

10 ........ 1 I. 6 White 
Lignite 
4731 3 ft. Chocolate 25.8 7.-l 010 1. 8 14.4 L. cream 
Clay greyish 04 2.8 13.1 L. cream 

3 3.7 10. 7 L. cream 
7 4.9 7. 7 Deeper 

10 6.1 5.3 L. blue-
stone 

4730 2.Y:! ft. Whitish 26 .0 7.-l 010 -0.6 19.6 Very L. 
Sandy cream 

0-1 -0.3 19.3 Nearly 
white 

3 I. 0 18.2 Nearly 
white 

9 1. 5 16. 1 Nearly 
white 
Some 

.. ft. Brown 9. 7 
specks 

4729 31. 5 010 0.9 18.4 Very L. 
Sandy cream 

0-l 1. 7 16.0 Lighter 
3 3.2 13.0 Same 
9 ,l. 8 9.7 L. cream 

Few 

Lignite 
The above 

specks 

beds are all 
of the White-
mud and were 
first sampled 
in 1927. 

' 
4729-4730-4731-4732-4733-4734-N.E. 27-5-3w3. South of Flintoft along the road to Wood 
Mountain. Sample 4729 is the lowest bed of the deposit, it is a fine grained sandy clay of 
the Whitemud. It has good properties as to drying and burning safely. It is quite free of 
specks. For .whiteware use would require washing., is t?O ab~rbent for structural wares, 
might be of mterest for some lower grade refractories. 1 here ts some yellow-green scum. 
Sample 4730 is. less p lastic than 4729 but could lie moulded, has lower shrinkages and higher 
absorptions. The clay portion does not darken at cone 10. If washed, might be of interest 
in whiteware. Sample 4731 is a plastic clay of the ball clay type, it is not excessively 
plastic as arc most ball clays, it dried and burned safely and was very light in shade 
up to cones 9 and 10 where some light bluestone grey developed. There were a few specks, 
but no stain. Was steel hard at cone 07. It has good possibilities for use in certain white· 
wares. Sample 4732 is a white liurning ball clay but its rate of vitrification is not all that 
could lie desired, though for high temperature wares it should prove of interest as one of 
the body ingredients. Sample 4 733 is a ball clay which burns to a lower degree of 
whiteness than that of clay 4732 immediately below it in the deposit. It is however very 
light burning, but at cone 10 it develops man y specks, these would not be permissible in 
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whileware. In view of the t hickness of the bed the clay is worthy of further attention and 
study of the removal of the impurities. Sample -173-1 was very plastic and had to be care. 
fully dried to prevent cracking. It cracked very badly during burning, the burned shades 
are poor and the clay is badly contaminated with impurities, both scum and speck forming. 
It is of little interest for use. 

REPORT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 1947-Continued 

Per cent. Per cent.. 

Thick- Raw \.Vater Dry Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden 20 ft. 
" 4736 10 ft. Dark 28.0 9.1 010 ........ I ........ Very light 

Clay 02 .. . . . . . . ........ Very light 
3 ........ ........ Same 
7 ........ . ....... Little 

darker 

I 
10 ........ ........ Med. 

cream 
Large 
specks 

4735 3 ft. Light 27.9 8.0 010 0.6 18.6 L. cream 
Sandy 02 0.8 16.8 Little 
Whitemud lighter 

I 

5 3.6 13.5 Same 
10 3.9 11.5 Same 

Fine 
specks 

Lignite 

Overburden 20 ft. 
4737 7 ft. White 20.5 5.4 010 -1.1 15.0 Gre}rish 
Sandy white 
Whitemud 02 -0.9 14. 5 Greyish 

white 
5 -0.6 12.8 Greyish 

white 
10 -0.4 11.0 Grevish 

white 
Fine 
specks 

4735-4736-S.E. 34-5-3w3. On the south side of the coulee just north of the section line. 
Sample 4735 is a very fine grained sandy light burning clay. It has good plasticity dries 
safely and burns without checking. The shades are good, it has some yellow-green stain and 
many very fine specks. Other uses than as a ball clay should be investigated. Sample 47 36 
is a fine grained ball clay which developed fire or cooling checks such that ils burned proper­
ties could not be obtained. Other than the cracking it is practically the same clay as 4733 
and is no doubt an extension of tha t bed. See notes on that sample for this one. 

4737- N.E. 27-S-3w3. and S.E. 3-1-S-3w3. A prominent white outcrop, S.W. of Flintoft. 
Sample 4737 is a fme grained kaolinized sandy Whitemud clay. It has low plasticity, cannot 
be used alone. General use as a leaning agent, or to be washed for its kaolin portion which 
raw and burned offers promise of being white for use in paper or whitewares. The present 
burned trials show yellow-green stain. 

4738-1739-4740-S.E. 34-5-3w3. Near fence line south of 4737. Sample -1738 is quite 
fine grained, highly plastic but did not crack during drying. It developed a yellow-green 
scum when burned. Otherwise it burns to a fairly good white. Its vitrification rate is 
gradual and continuous at least up to cone 10. It is a ball clay of promise. 

Sample 4739 is not so plastic as last sample, and has a lower total shrinkage. It has some 
very fine grained silica present. It vitrifies very slowly as a ball clay. There is considerable 
vanadium scum present and numerous very fine speck forming impurities. It should be of 
more interest in some refractory bodies than for whiteware as a kaolin. Sample 4740 is a 
ball clay of a general average type for the district. It did not crack either during drying 
or burning. While there is considerable greenish scum or stain, the burned shades are good 
other than at cone 10 where it becomes too dark. The depth of the bed makes it 
important. 
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REPORT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 1947-Conlinued 

Per cent. Per cent. 

Thick- Raw Water Dry Burned Burned Absorp- Burned 
Sample No. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

O,·erburdcn 10 ft. 
Bentonite 3 ft. Greenish 
Lignitic 1~ ft. Dark 
4740 6 ft. Dark 28.9 10.8 010 I. 6 14.8 L. cream 
Clay 02 2.3 10.9 Same 

5 4.0 8.2 !\led. 
cream 

10 5.3 6.9 Deep 
cream 

4739 3 ft. White 29.7 8. -l 010 0.4 18.6 

Very few 
specks 
L. cream 

Sandy 1 I. 2 15.6 Little 
lighter 

5 1.3 14.9 Same 
10 2.2 11. 7 Slight buff 

\'en· fine 

Lignite 
speck,, 

4738 6 ft. Chocolate 32.1 9.8 010 -0.1 14.0 Very light 
Whitemud 02 1.8 12.2 Same 

5 3.1 9.9 Same 
10 5.4 6.9 \'ery light 

cream, 
few small 
specks 

Overburden 40 - ft. 
4741 6 ft. Light 30.5 . 9.5 010 0 . l 17 .6 \'ery light 
Whitemud cream 

02 0.3 15.6 Very light 
cream 

5 2.3 12.7 Very light 
cream 

10 5.2 9.9 Med. 
cream 
Fine ye)-
lowish 
specks 

4741-N.,Yt. 34-S-3w3. Located at first outcrop north of the quarter section line. Sample 
4741 while a ball clay, is not quite so plastic as sample 4740 and its vitrification is slower 
a nd requires higher temperatures. It burns to a range of very good light shades other than 
some yellow-green scum. Its thickness of bed justifies further i,westigation. 
4742-N.~. 34-5-3w3. First outcrop north of 4741. Sample 47-12 not received at the labora­
tory. 
4743-S.\V. 20-S-2w2. Directly across from old farm buildings. Sample 47-13 is mctlium 
sandy Wbitemud clay of the kaolinized type which would prove of interest as a source of 
kaolin for whjteware in that the bed is of good depth and the clay portion does not darken 
at the higher temperatures. 
4744-N.E. 16-5-3w3. On farm of Geo. Caragata, 300 yds. north of railway and at creek 
below buildings. Sample 4744 is a coarser grained kaolinized sandy clay than -174.1. It is 
less plastic and is slightly more refractory. Its burned shade is darker than that sample 
and does not appear to be as promising for use in whitewares when washed. The specks are 
\'ery fine and it might be difficult to remove them as impurities. 
4745-N.E. 19-5-3w3. Near the farm buildings on the Okrancy quarter. Sample 47-15 
reacts in all respects like 4744 and needs no further comments other than it 
de\'elops yellow-green scum. It is no doubt an extension of the same bed as that represented 
by 4744 of which a greater thickness was exposed and sampled. 
4746-K .E. 25-5-4w3. South of Tunbridge Wells school, near the line fence. Sample 4746 
was not tested for use as clay but was washed and elutriated giving a yield of Ii. 5c:0 in 
tank 3 and 12.8% in the last or final tank. T hese two represent a 30.3% yield of kaolin. 
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REPORT OF PRELIMINARY CLAY SAMPLES COLLECTED DURING 1947-Continued 

Per cent. Per cent. 

Thick- Raw \Vater Dry Burne<l Burned Absorp- Ru med 
Sample Ko. ness Colour Plast'y sh'kge at cone sh'kge tion Colour 

Overburden uf to s ft. 
47-l2 6 ft. Light 
Cla\· 
Sanc:lr white 3 rt. 

Overburden Light 
47.13 20 rt. Light 2-l.-l 7.0 010 -0.1 16.6 Chalky 
Sandy white 
\\'hitemud 02 0.7 15.7 Same 

s 2.5 1-l. 2 Same 
JO 2.5 12.2 Gre,·ish 

whii.e, 
specks 

Overburden Verv 
Little 

47-l-l 10 ft. 18.9 -l.6 010 -0. 9 17 . 7 L. cream 
Sandv I -0.7 17. 1 Greyish 
Whitemud 5 -0.6 Hi.9 Grerish 

9 -0.3 15.8 Grcvish 
10 ........ ........ Greyish 

speck,-

Overburden 4 ft. 
47-lS 4 ft. Light 18.8 5.5 010 -1.3 16.9 L. cream 
Sandy 1 -0.4 16.0 Greyish 
\Yhitemud cream 

5 -1.3 15. 7 Greyish 
cream 

10 -0. 7 1-l. 1 Little 
darker 
Speck;; 

Overburden Little 
47-lti 8-10 ft. Light ........ ........ ........ . ....... .. ...... ············ Sandy 
\ \ 'hitemud 

Non::-The balance or the samples to and including 4778 were taken from deposits of 
the kaolinized sandy \Vhitenmd beds for a measure or their kaolin yields plus the raw and 
burned colour or each as obtained followin({ their recovery by clutriation. The information 
obtaine<l is given in the following tables. The work was completed in p:irl only and for that 
reason much remains to be learned regarding the ultimate properties and uses of these 
kaolins. 
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UN-WASHED KAOLINIZED SAMPLES 

·I 

f Approxi- Relative size 
male of speck 

I.Sample Thickne~s Raw Colour 
_fonni!l~ 
1mpunt1es 

Nu. of He<l. Colour Location Grade General Remarks 

·l1-17 () feet Not stated S25-5-4w3 one fine This sample is nearly white when burned and 
takes first place of all following samples. 

.t748 ts feet Dark grey SYz17-6-22w3 two medium large The kaolin from this clay might be useful in c.c. 
or other like wares. 

4749 20 feet Greyish SYz! 7-6-22w3 four small There is little promise of this clay being worthy 
of refining for pottery. 

clay being worthy 4750 l.'i feet Not stated SYzl 7-6-22w3 four small There is little promise of this 
of refining for pottery. 

-4751 12 feet Some SYz17-6-22w3 five fine Of no further interest for whiteware. 
Iron stain 

4752 27 feet S%17-6-22w3 four small Same as 4750. 
4753 18 feet Yellowish SYz l 7-6-22w3 five fine Same as 4751. 
4754 2-l feet Not stated SYz! 7-6-22w3 two fine Is very much like 4748 but would prove more diffi-

cult to purify. 
4755 6 feet Not state<l SYzl 7-6-22w3 one medium to This bed is at the top of the outcrop, it is one of 

large the few very light burning clays of the district. 
4756 12 feet Not stated SYz17-6-22w3 one medium to This is undoubtedly a continuation of bed 47 54. 

large They are worthy of further attention. 
4757 l.'i feet Kot stated SYzl 7-6-22w3 two medium to Is the counter part of clay 4748 but should prove 

large more easily refined. 
4758 65 feet Mostly SYzl 7-6-22w3 one large This clay is one of the very few lighter burning 

light samples of the district, like 4755. 
-1759 60 feet Some SYz l7-6-22w3 one large Same as above. 
4760 16 feet Not stated SYz l 7-6-22w3 four small Same as 4750. 
4761 25 feet Yellowish 5 % 17-6-22w3 four medium large See note re 4749. 
.t762 lO feet Light SYzl 7-6-22w3 two medium large See note re 4748. 
-H63 12 feet Greyish S Y:? l 7-6-22w3 five medium large Sec note re 4751. 
4764 15 feet Not stated SYz l 7-6-22w3 three large Of Ii ttle interest for pottery. Too dark for white· 

ware. 
4765 7 feet Not stated SYz! 7-6-22w3 three large As above. 
.t766 10 feet Not stated SYzl 7-6-22w3 two large Refining should not be difficult. See notes re 4748 • 

4767 15 feet Not stated S)117-6-22w3 three large Same as 4764. 
4768 3+ feet Not stated SW.16-6-22w3 three large Same as 4764. 
4769 25 feet Light SE.16-6-22w3 five large See note re 4751. 
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4770 15 feet Not stated 

4771 7 feet Not statetl 
4772 From a Not staled 

blasted 
hole 

-l-773 From a Not staled 
blasted 
hole 

477-! From a Not stated 
blasted 
hole 

4775 10 feet Greyish 
4776 From a Not stated 

blasted 
hole 

4777 6 feel Discoloured 

4778 From an Not slated 
auger 
hole 

SE.29-6-22w3 one fine 

S.29-6-22w3 two medium 
S>'217-5-22w3 two large 

S.Hi L 7-5-22w3 one large 

SY217-5-22w3 four large 

SE.26-6-22w3 five fine 
SY217-5-22w3 five medium 

S.13-6-23w3 two fine 

On highway No. 
13, about 3 miles 

sample 111issing 

SW. from Eastend 

t-Grade One-Best Whites 
Grade Two-Light Cream 
Grade Three-Med. Cream. 

This is a promising sample from the north side of 
the Frenchman Valley at Knollys. 
Sec note re 4748. 
As above. 
Should refine more easily than 4748. 

This bed should be checked in that it corresponds 
closely lo 4754 and 4755. 

Too dark for whiteware. 

Too dark for whitcware. 
Too dark for whitewarc. 

Not quite so favoural,le for refining as 4748, is of 
same shade 

Grade Four-Cream. 
Grade Five---Greyis b. dark cream. 

The above comments arc based on the unwashed samples burned oxidizing at cone 12. The inform ition is of value m selecting for further 
study tho:;e samples of most promise as to whiteness and their feasibility of refining treatment. 



APPENDIX B 

TEMPERATURE EQUIVALENTS OF ORTON PYROMETRIC CONES. 

End point, 20° C. per hr. End point, 150° C. per hr. 

Cone No. cc. cF. cc. •F. 
022 .................................................... 585 1090 605 1120 
021 .................................................... 595 1100 615 11-10 
020 ···················································· 625 1160 650 1200 
019 •.....••• ,.,0, ..................................... 630 1170 660 1220 
018 ···········································-········ 670 1240 720 1330 

017 .................................................... 720 1330 770 1-120 
016 .................................................... 735 1360 795 1-160 
015 .................................................... 770 1420 805 1-180 
014 .................................................... 795 1460 830 1530 
013 ···················································· 825 1520 860 1580 

012 .................................................... 840 1540 875 1610 
011 .................................................... 875 1610 895 1640 
010 .................................................... 890 1630 905 1660 

09 .................................................... 930 1710 930 1710 
08 .................................................... 945 1730 950 17-10 

07 .................................................... 97.5 1790 990 1810 
06 .................................................... 1005 1840 1015 1860 
05 ···················································· 1030 1890 1040 1900 
04 .................................................... 1050 1920 1060 1940 
03 ................................................. ... 1080 1980 1115 20-10 

02 ............................................. ....... 1095 2000 1125 2060 
01 .................................................... 1110 2030 1145 2090 

1 .................................................... 1125 2060 1160 2120 
2 .................................................... 1135 2080 1165 2130 
3 .................................................... 1145 2090 1170 2140 

4 .................................................... 1165 2130 1190 2170 
5 .................................................... 1180 2160 1205 2200 
6 .................................................... 1190 2170 1230 2250 
7 .................................................... 1210 2210 1250 2280 
8 .................................................... 1225 2240 1260 2300 

9 .................................................... 1250 2280 1285 2350 
10 .................................................... 1260 2300 1305 2380 
11 .................................................... 1285 2350 1325 2-120 
12 .................................................... 1310 2390 1335 2440 
13 .................................................... 1350 2460 1350 2460 

14 .................................................... 1390 2530 1400 2550 
15 .................................................... 1410 2570 1435 2620 
16 .................................................... 1450 2640 1465 26i0 
17 .................................................... 1465 2670 1475 2690 
18 .................................................... 1485 2710 1490 2710 

19 .................................................... 1515 2760 1520 :mo 
20 .................................................... 1520 2770 1530 2790 
23 .................................................... 1580 2880 
26 .................................................... 1595 2900 
27 .................................................... 1605 2920 

28 .................................................... 1615 2940 
29 .................................................... 1640 2980 
30 .................................................... 1650 3000 
31 .................................................... 1680 3060 
32 .................................................... 1700 3090 
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APPENDIX B 

TEMPERATURE EQUIVALENTS OF ORTON PYROMETRIC CONES-Continued 

End point, 20° C. per hr. End point, 150° C. per hr. 

Cone No. 

33 ............... .................................... . 
3-l 
.3.5 
36 
37 

.38 ..... ............. ................................. . 
39 
40 
41 
42 

oc. 

1755 
1775 
1810 
1830 

1850 
1865 
1885 
1970 
2015 

Note:- Cones 23 to 38 heated at 100° C. per hr. 

19-l 

"F. 

3190 
3230 
3290 
3330 

3360 
3390 
3430 
3580 
3660 

oc. 

1745 
1760 
1785 
1810 
1820 

1835 

"F. 

3170 
3200 
3250 
3290 
3310 

3340 
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