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Road Gravels in Quebec 

INTRODUCTORY 

This report presents under one cover the results of field and laboratory 
work undertaken on gravels in Quebec in relation to their use as road 
material. 

Although the information presented has been obtained at various times 
since 1915, the major part is the result of extensive field and laboratory 
investigations conducted during the years · 1929, 1930, and 1931. This 
report is not solely a compilation of the progress reports published in 
English 1 from time to time, but is a re-arrangement with amplifications of 
details and gives additional information on certain phases of the subject. 

Gravels used for road construction and surfacing are much the same 
in appearance as those used for other purposes, but their suitability or 
superiority for road work depends upon apparently minor characteristics. 
The size of the gravel •constituents, the hardness and freshness of the 
pebbles, and the predominating shape of the pebbles are important con
siderations as they all have a marked effect on the character or life of the 
road surfaced with the gravel. 

The pmpose of the report is to direct attention to the various deposits of 
gravel suitable for road material and to state the characteristics of the 
gravels and give their limitations of usefulness. 

No attempt has been made to record and dcscribe al! the gravel deposits 
of the province, but only those of some importance from an economic 
or commercial standpoint, their importance being estimated from the qual
ity of the gravel, the amount available, or the accessibility of the deposits. 
The greater part of the deposits examined have been opened and developed 
to some extent, particularly those, both good and bad, that are close to the 
highways, but, with few exceptions, the poor gravels have not been included 
in the report. It is probable that in some areas deposits of importance 
have been overlooked, but an endeavour bas been made to cover as far as 
possible the available resources of good road gravel throughout the main 
settled districts of the province. In the sections dealing with the gravel 
deposits by counties attention is drawn to the areas covered. 

1 Geai. Surv., Canada, Rept. No. 1686, Mem. 99. Road Material Surveys in 1915, P art II , Appendbi: C. 
Geol. Surv., Canada, Rept. No. 1684, Sum. Rcpt. 1916, pp. 198-205. 
Geol. Surv., Canada, Rept. No. 1728, Mem. 106, Road Materials in a P ortion of Vaudreuil County, 

Que bec. 
Mines Branch, Dept. of Mines, Rept. No. 509, Sum. Rept. 1918, p. 177. 
Miles Branch, Dcpt. of Mines, Rept. )<o. 619, Invcst. in Cernmics and Road :\foterials, 1923, 

pp. 8-55. 
Mines Branch , D ept. of Mines, Rept. No. 672, Invest. in Ceramics and Road Materials, 1925, 

pp. 30-34 . 
Mines Branch, D ept. of Mines , Rept. No. 697, Invest. in Ceramics and Road Materials, 1927, 

pp. 71-75. 
Mines Branch, Dept. of Mines, Rept. No. 722, Invest. in Ceramics and Road Materials, 1928-

1929. pp. 82-133. 
111.ines Branch, D ept. of Mines, Rept. "o. 726, Invest. in Ceramics and Road Materials 1930-

1921, pp. 84-164. 
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Requirements regarding the qu~lities that a gravel should have as road 
material are incorporated in specifications following observations of the 
results obtained in numerous service tests. These requirements vary some
what with the importance of the road from the standpoint of traffic and with 
the character of the gravel available. The recommendations given represent 
current practice for the average main road carrying not over 500 vehicles 
a day. Under heavier traffic, difficulty is experienced in keeping the road 
surface from being disrupted particularly during long spells of dry weather. 
The usual practice is to protect the compacted surface by maintaining over it 
a "ftoating mulch " or thin course of loose gravel which acts as a buffer. 
Under these conditions daily maintenance is a necessity, in order to keep the 
loose material from being tossed to the sicles of the road by the passing 
vehicles. It is found in such cases that better riding qualities are obtained 
and maintenance work is made easier by using somewhat finer gravel than is 
usually recommended under less severe conditions. 

In the last few years several highway organizations have obtained 
greater stability of gravel roads under heavy traffic by carefully 
grading the aggregate constituents as to size, particularly the finer 
particles, using a plastic material as binder and maintaining a cer
tain degree of moisture in the road structure. In practice this 
is done by combining materials from two or three different sources, 
as in only few cases will a gravel be found to be properly graded 
and to have the right kind and amount of binding material. The cost of 
this extra handling and manipulating is claimed to be more than offset by 
the good results obtained, such as a firm, smooth, dustless road surface 
without loose material or ftoating mulch, and a substantial reduction in 
maintenance charges. It would be worth trying with the Quebec gravels, 
many of which when used alone are too fine to be suitable according to the 
present standards of construction. As one of the essential points of a 
stabilized road surface is the proper grading of the finer aggregate particles, 
fine and sandy gravels would find a use as one of the constituent materials. 
The adoption of this method would of necessity bring about changes in the 
requirements included in the present specifications for road gravels. 

INCREASING USE OF GRAVEL AS ROAD MATERIAL 

Nearly all grave! excavated in eastern Canada is used as road material, 
railway ballast or cernent concrete aggregate. In the last decade road 
improvement contributed more than any other factor to the enormous 
increase in production of this material. The greater demand for concrete 
aggregate is in large centres of population, and most of these are well sup
plied with crushed quarry stone, which is used in preference to gravel 
because more economically available. A considerable quantity of grave! 
is used as railway ballast, but the rate of increase in its use for such pur
pose bas not been so great as that in the highway field . In fact, there has 
been for sometime a tendency to replace grave! with broken stone on rail
way lines carrying fast passenger trains. The large amount of grave! 
absorbed in road work may be judged from the mileage of grave! roads in 
Canada as given by the Dominion Bureau of Statistics. In 1923, there 
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were 48,659 miles of improved roads, of which 34,839 miles, or 72 per cent, 
were of grave!. In 1930, out of 80,498 miles of improved roads, 71,348 miles, 
or 89 per cent, were of grave!. Annual reports of the Roads Department 
for the province of Quebec give 3,719 miles of grave! roads for 1924, repre
senting 63 per cent of the total mileage of improved roads, and 13,239 miles 
of grave! roads for 1932, or 85 per cent of the total mileage of improved 
roads. In the United States, according to the Highways Handbook, 1929 
Edition, the mileage of grave! roads increased from 199,899 in 1921 to 
370,921 in 1928, these two numbers representing respectively 52 and 59 per 
cent of the total rnileage of irnproved roads for the country. Increase in 
traffic rnakes it necessary ta replace each year stretches of grave! with more 
permanent types of surfacing, but at the same time a much greater mileage 
of roads, mostly earth roads, is given a grave! surfacing. In the province 
of Quebec the mileage of grave! roads has increased annually by well over 
1,000 during the past eight years, which means an annual increase in grave! 
consumption of over one million cubic yards, based on the conservative esti
mate of 1,000 cubic yards of grave! for each mile of road. Grave! is also 
used as aggregate in the building of cernent concrete pavements, but the 
amount thus absorbed is small when compared to that going into grave! 
roads, as cernent concrete pavements form less than 2 per cent of the mile
age of improved roads in Canada. In Quebec, concrete roads are usually 
built where broken stone can be easily obtained for use as aggregate instead 
of grave!. 

AREA COVERED 

The investiigational work on gravels covered that part of the province 
lying south of St. Lawrence river and a belt of land north of that river 
lying between Chichester township in Pontiac county and Quebec city. In 
a general way, the work included all the settled parts of the province, with 
the exception of the northern counties, such as Témiscamingue, Abitibi, 
Laviolette, Lake St. John, Chicoutimi, Saguenay, Charlevoix, and Montmo
rency. A more detailed statement as to the area covered in each of the 
counties included in the investigation will be found in that part of the report 
dealing with the occurrence, distribution, and description of deposits. 

DEFINITION AND EXPLANATION OF TERMS 

Grave! and sand are of such cornrnon occurrence that the mere mention 
of the narnes conveys sufficiently clear rneaning as to what they are. A 
few words of explanation, however, may be useful for the better understand
ing of the subject. Broadly speaking, grave! and sand are natural deposits 
of unconsolidated minera! fragments, the difference between the two being 
that grave! is coarser than sand. In general, the term sand applies where 
the maximum size of the fragments is not over t inch, and the term grave! 
where the maximum size is greater than t inch. 1 In this report the term 
grave! is used for minera! fragments grading in size from 3 inches down
ward, and the term sand for those from t inch downward. Stones above 

1 For certain purposes the ruling maximum size of fragment for sand is l/io instead of ! inch. 
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3 inches in size me called boulders and when occurnng mixed with smaller 
fragments constitute boulder deposits. When boulders form but a small 
proportion of the whole, the word gravel is retained and the deposit is named 
bouldery gravel; and, similarly, sand holding a small proportion of frag
ments above t inch in size is tenned gravelly sand. The finer part of the 
sand that passes a sieve of 200 mesh to the inch is designated silt and clay; 
the clay is the finer of the two and is plastic, whereas silt is devoid of plas
ticity. 

In their order of decreasing coarseness, the gravels are described as 
very coarse, coarse, medium coarse, medium fine, fine, and very fine. These 
terms refer to the average size or coarseness of the pebbles (between t and 
3 inches) rather than to their amount, although the percentage of pebbles 
in a well-graded gravel as a rule increases with their coarseness. 

MODE OF FORMATION 

Gravel deposits are composed of a heterogeneous mixture of rock frag
ments, each fragment being derived from some kind of solid rock. The 
kinds of rock predominating are usually those of the local rock formations, 
but some of the less abundant kinds can be traced to rocks occurring farther 
away, and others, still rarer, may be traceable to any known formation. 
Through weathering agencies, fragments become detached from the solid 
rock and are transported and sorted by water to be laid clown finally to 
form a stratified deposit. The presence of large blocks of stone in many 
deposits, however, suggests a more powerful transporting agent than water 
alone, and is referable to the agency of ice, unmistakable signs of such 
action occurring throughout Canada. The northern part of the American 
continent was at one time covered with a vast sheet of ice comparable in 
size to that now covering the Antarctic continent. Under the weight of 
accumulated snow and ice, the shèet mond radially outwards from the 
centres of accumulation. Sorne idea of the great thickness and weight of 
the sheet may be formecl by the fact that the direction of the monment 
'ms but Yery slightly influenced by topographical features, such as valleys 
and mountain ranges. It is casily conrcived what a powerful agent of trans
pmi sueh a mass of ice "·ould be, removing all loose and clisintegrated 
material, tcaring off solid rock, and lcaYing on the planed rock surface traces 
of the direction of its movement in the fonn of grooYes, called glacial striae. 
The detrital material becoming incorporated into the ice-sheet, moved with 
it and \YaS la ter dumpecl here and there as the ice mclted; part being 
assorted and dcpositcd by streams issuing from the mclting ice, to form 
glacial grave!. j\Jurh of the un8ortecl material callecl glacial drift or till, 
remains unclistnrbccl and can be scen toclay in the same state as when 
droppecl hy the mclting ice. It is a mass of debris of al! sizes, laid clown 
without anv orcler whatenr. Ice action alone can account for those 
innumerable houldcrs and large blacks of stone scatterecl througbout this 
country, some of them hunclreds of miles from the parent rock from which 
they "·cre dcrin•cl. Part of the material left by the ice, whether glacial 
drift or grave!, "·as taken up and re-"·orkecl by la ter streams; in fact, the 
proccss is st ill going on, and the abunrlance of grave! in this country is 
largcly attributable to conditions prevalent during the Glacial period. 
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SUITABILITY OF GRAVELS AS ROAD MATERIAL 

Glacial Gravel as Road Material 

AB road material, glacial gravelsl are claimed to be superior to others 
by road engineers in the United States, after comparing results obtained 
with glacial gravels found in the northern part of that country and non
glacial gravels found farther south. The reason advanced is that the 
average glacial gravel contains friable pebbles, which crumble in the 
process of compacting on the road and yield binding material. The func
tion of cementing the road surface is borne by the finer material, that is, 
that part passing the 200-mesh sieve. In a well sorted, stratified gravel, 
the percentage passing the 200-mesh sieve is very small, tao small in fact 
to yield the needed amount of binder, so that a binding medium, such as 
clay, has to be added, if not provided by the crumbling of some of the 
larger fragments. 

Glacial gravels exhibit a more regular gradation in hardness of 
fragments than others, owing to the greater variety of rocks contained. This 
might appear to be a disadvantage, as a gravel made up entirely of hard 
rocks, other than the small amount of friable material necessary to provide 
the binding medium, should have better wearing quality than one of 
materials of different hardness. The disadvantage, however, is not so 
apparent when considering the ability of the road structure as a whole to 
stand the grinding and pounding of traffic instead of the wearing quality of 
the individual constituents. In the average water-worn or stratified gravel, 
the pebbles are all more or less round and smooth, the smoothness gener
ally increasing with the hardness. A gravel, however, the pebbles 
of which are almost ail hard, smooth, and rounded, packs with difficulty 
and a road surface built of it lacks stability because there is no strong 
interlocking action between the fragments, and a heavy load is put on the 
binding medium. Gravels with angular pebbles give as a rule very good 
results as road material, but in general, roads built with hard gravels, if not 
rolled, require particular attention until the mass has sufficiently compacted 
under traffic. 

The objection raised some years ago against using crushed glacial 
boulders for building waterbound macadam roads, because of the uneven 
wear of the surface resulting from the heterogeneous character of the 
boulders, is not true in the case of gravels. In thcse the fragments of 
different hardness are intimately mixed, a condition more difficult to obtain 
with crushed boulders. 

Glacial gravels are often bouldery, which is a disadvantage when 
dcposits are worked by hand labour, becausc the larger stonrs have to be 
handled and separated from the useful material. When crushed, hmrnver, 
they arc superior to the finer gravels because the crushing providcs angular 
fragments that are usually lacking in the ordinary grave!. In large
scale development work by mechanical means, bouldery gravels are often 
preferred because the additional expense incurred by crushing is more 
than compensated by the improved quality of the product. 
. 1 In .its broad sense, as used. here, glacial grave! means grave! Jargely made up of glacial material, 
irrespect1ve of the tune of depos1tion. 
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Beach and River Gravels 

Beach and river gravels are not so desirable as bank gravels for road 
construction because they are deficient in binding material and in many 
cases hold a large proportion of hard, rounded, smooth pebbles. Also 
the range of size of pebbles and grains is more limited than in bank gravels, 
with consequent higher proportion of voids. Such gravels do not compact 
so readily, nor form so smooth a surface as does the ordinary bank gravel, 
but they wear better and roads built of them have a long useful life if well 
maintained. The addition of fine bank material is sometimes necessary 
to keep the surface from being disrupted by fast motor traffic. Not ail 
beach and river gravels are equally suitable, but their quality varies 
within narrower limits than that of bank gravels, very good as well as 
very poor gravels 'being less common than in bank deposits. Beach and 
river gravels are extensively used in parts of Quebec and the Maritime 
Provinces. 

PHYSICAL CHARACTERISTICS OF ROAD GRA VEL 

The increased use of gravel as a cheap road-surfacing material has 
led to a closer study of its characteristics and a better understanding of the 
qualities it should have in order to meet satisfactorily the demands put 
upori it. These demands vary with the importance of the road, that is, the 
character and amount of traffic over it. It should not be forgotten, how
ever, that grave! has its limitations, and will give be t results under light 
or moderately heavy traffic, up to 500 vehicles a day on the average, 
although well maintained gravel roads will sometimes stand satisfactorily 
a traffic of over 800 vehicles a day. 

Grave! is a bulky and he~yy material for its cost and can not be 
economically transported long distances, as transportation charges gener
ally fix the price of the material delivered on the job. In one of the eastern 
provinces, good crushed grave! is occasionally transported by rail over 
100 miles, which may be regarded as an exceptionally long haul. The 
distance that a grave! can be economically transported depends on local 
conditions. Where it is necessary to bring in gravel by rail or water, it is 
sound economy to get the best material obtainable. Where the hauling is 
done by road, quality is sometimes sacrificed for the sake of economy, 
as the cost of the material on the job is roughly proportional to the length 
of haul. A grave! nearer at hand that is plentiful and easy of access may be 
used in preference to better but not so easily available grave!, if the 
extra cost of hauling the more suitable material be not fully compensated by 
its greater durability. On a main road, however, where resistance to wear 
is a prime requisite it will prove economical to pay the higher price for the 
better grave!, a sound procedure practised by some highway departments 
being to build a good and substantial foundation with local grave! and to 
reserve the more expensive gravel for the wearing course. 

As gravels vary widely in character, it is not advisable to draw speci
fications within too narrow limits, although a grave! must have certain 
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qualities to make it suitable for road material. These qualities are related 
to the composition and grading of the fragments and to the cementing value, 
and will be briefly reviewed. 

Composition 

The composition of a grave! refers either to the lithological character of 
the rocks forming it, or more particularly to their soundness and hardness. 
Although there is a wide difference in road-making qualities of the various 
rocks considered individually, the qualities or defects inherent to each 
kind of rock are modified by the fact that the different rocks are intimately 
mixed in the ordinary grave!, and show only when one kind of rock pre
<lominates greatly over others. 

Unsound and friable pebbles, on the other band, have a marked 
influence on the road-making quality of the grave!, even if present 
in comparatively small amount and intimately mixed with the harder 
constituents. Most specifications for road grave! require that it shall 
not contain more than 15 per cent of soft, friable, or disintegrated material. 
This objectionable material may be in the loose form, such as dust, or it may 
be rock fragments, soft by nature, such as highly schistose, laminated, 
or shaly rocks, or else as fragments rendered friable through weathering. 
The smaller the amount of soft material the better is the wearing quality of 
the grave!, although soft material is often desirable in limited amount for 
reason that will be explained when discussing the cementing value of 
gravels. . 

The erroneous idea that soft gravels make better roads than bard 
gravels is no longer entertained. The idea was based on the fact that soft 
gravels compact readily and quickly, forming a smoa.th surface, and requir
ing but little maintJainence work, at least for a time, and was prevalent 
when traffic was light and wear was only a secondary consideration. Sorne 
soft gravels in whioh the more friable material is of a clayey nature do make 
roads that are remarkably firm and smooth and show hardly any wear in 
dry summer weather, but Jose their stability and resistance to wear in a 
prolonged spell of wet weather, and may fail lamentably during the spring 
thawing, necessirtating a re-surfacing. Ail soft gravels, whatever their con
dition and quality when dry, are adversely affeoted by weather changes and 
do not answer the prime pw-pose for which they aTe used, that is, to provide 
an all-weather road. 

Loam is very objectionable and should not be tolerated, as, even in 
small quantity, it badly affects the condition of the road, by retaining mois
ture and softening the road structure. Loam is found almost only in the 
upper part of grave! deposits and should be removed wbile stripping the 
grave! of its overburden. 

In nearly all grave! deposits, that part near the surface is more or less 
oxidized and decayed owing to long exposure to the weathering agents. 
The weathering is most intense at the surface and gradually decreases at 
depth. The depth of weathering varies in different deposits and in many 
cases even within the same deposit, and usually no sharp parting exists 
between the fresh grave! and the weathered material above it, although 
where an impervious layer limits the depth of the weathering action there 
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may be a sharp parting between them. Gravel, which is normally of vari
ous shades of grey colour, assumes a buff, rusty or dirty brown tint when 
weathered, and the fresh gravel appears by contrast to have a bluish tint 
when seen in the bank beside the weathered material. Weathering lowers 
the quality of a gravel by weakening the cohesion of its constituents and 
rendering them friable. Sorne decayed rocks are highly absorbent and by 
retaining moisture have about the same '!ldverse effect as loam on the condi
tion of a road surface. Intensely weathered gravel is worthless and should 
be treated as overburden in working a deposit. As in most cases there is 
no sharp demarcation between the fresh and weathered grave!, the thickness 
of material to be remoYed as worth less is governecl largely by the percentage 
of soft, friable, disintegrated or otherwise objectionable material tolerated 
in a graYel, usually 15 per cent for a road grave!, and Jess if the grave! is 
to be used as concrete aggregate. 

Grading 

Gravels are made up of fragments ranging in size from very fine po'\\der 
up to 3 inches and more. The relative proportion of each size varies 
m different deposits and even in different parts of the same 
deposit, and the range of sizes is not the same for all deposits. Road service 
tests han shO';Yn that for optimum results the range of size and the rela
tive proportion of each size within that range should not vary beyond cer
tain limits. The maximum pebble size of a grave! to be used in the wear
ing course of a road is generally fixed at 1~ inches, whereas in the founda
tion comse a maximum size of 3 inches is allowed. The percentage of 
pebbles ( onr t inch) should not be Jess than 50 nor more th an 75. Sorne 
specificat.ions also fix a maximum limit to the percentage of particles pass
ing a 200-mesh sieve. This applies particularly to gravels high in silt or 
clay. In the average stratified grave!, the percentage passing the 200-mesh 
sieve is very lo\\·, seldom owr 3, although occasional layers or lenses may 
holcl a rnuch higher proportion. In fixing limits for fine material. account 
should be taken of the proportion of friable fragments present in the graYel, 
for these on being ground up by traffic yield rnuch material finer than the 
200-mesh sieYe. Sorne fine material is not only desirable but necessary as 
a filler and binder. 

As is explained later \\·hen discussing the testing of graYels, coarse
ness and grading are clcterrninecl by passing the material through a set of 
screens and the proportion passing each screen and retained on the next 
smaller screen recorded. Specifications for grave!, sand, and broken stone 
used for rertnin purposcs usually require that the material to be used shall 
conform to a certain grading as determincd by screen anal~·sis. For road 
gr:web, it is ncithcr nccc~;::ar~· nor adYisable to pre:;cribe a definite grading, 
becau~c a Œrawl rnny Yar:-.· \Yithin comparatiYely wide lirnits as regards 
grading and still be rnitable, the only limits set being the maximum size, 
the proportion retainecl on the t -inch screen (pebbles), and sometimes the 
proportion passing the 200-mesh sieve. 

A fcw typical irrcgubritie" in grading may be pointed out, togcther 
with their effcrt on the condition of the roacl. \Yhere there is a large pro
portion of material in the grave! passing t.he 200-mesh sieve, foe condition 
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of the road is greatly affected by the weather. If wet it wil~ be ~oft, rnuddy 
and slippery, and may be badly rutted. by traffic. If dry _1t w1ll generally 
be in good condition, if properly mamtamed, and rnay be either very dusty 
or else remarkably free from àust, depending upon the character of the 
fragments. It may even be in such good condition as to be comparable to 
a paved road as regard~ firmness, si;noothness, and fr_eedo~ from dust. /\
gravel with about the nght proport10n of sand, but m wh1ch the sand is 
mostly fine, will not compact readily on the road, and under traffic the 
pebbles will ftoat about in the loose fine sand. Such roads are usually dusty 
when dry. Wet weather may render them firmer, or may leave them as bad 
as in the dry state, except for the dust. 

Gravels with a low proportion of pebbles, although satisfactory in some 
respects, lack wearing quality and are more subject than others to form 
corrugations un der fast-moving motor traffic. Un der f avourable conditions, 
for instance where the sand is very coarse and there is no deficiency in 
binding material, these gravels have proved satisfiactory. Very good results 
even have been obtained with sandy, but otherwise well-graded, gravels on 
clay soils. Generally, however, roads built of these gravels are of an inter
rnediate type between true gravel and earth roads, somewhat like sand-clay 
roads. As the primary object in irnproving an earth road with grave! is to 
irnpart to it the qualities inherent in a stone road, a gravel high in pebbles 
should answer the purpose better than a sandy one. 

Coarse and bouldery gravels rnake too rough a surface to be used in 
the wearing course, and are more suited for the foundation course. As a 
rule, however, they are not used as such, as it is generally a comparatively 
easy rnatter to get rid of the -0versize stones. If there is but a small amount 
of over ize, it is raked off as the gravel is a pp lied on the road; in larger 
proportion, it is screened off in the pit while loading. The large stones 
gr~dually accumulate in the pit and are wasted, unless crushecl later. If 
the arnount of oversize stones is fairly large, a good practice is to pass the 
whole through a crusher. In this way wastage of stone is avoided, and the 
crushed angular fragments, intimately mixed with the uncrushed, greatly 
help the compacting of the gravel on the roacl and improve its stability and 
wear. The extra cost incurred in crushing is more than compensated by 
the improved quality of the material. A soft g1'avel may not be much 
improved by crushing and rnay sometimes be injured, on account of the 
excess of very fine material produced in the process of crushing in addition 
to that clerived from the grinding of the soft particles under traffic, but such 
a gravel may be too soft for use, either crushed or uncrushed. Under certain 
conditions a soft gravel may not warrant the cost of crushing, and yet may 
be economically screenecl from its oversize and used, but this is exceptional. 
As a rule, a gravel worth using is worth crushing, if it holds so much over
size as to require screening. 

Although any irregularity in grading can be rectified 'by proper treat
ment, such as removing some of the excess material by screening or washing, 
separating the material into different parts and re-combining in the proper 
proportion, it is a costly process when the irregularity in grading occurs in 
the intermediate or smaller size particles. It is usually clone only when 
the irregularity is confined to the coarser part, for instance when there is 
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.:1.n excess of oversize st<mes, because in this case the desired result can be 
obtained by simply screening off the oversize. Plants equipped for crushing 
and screening gravel can supply a road gravel of more uniform grading 
than is commonly found in natural deposits. 

Binder 

The binder is very fine material, the fonction of which is to fill the 
voids between the larger fragments making up a gravel road surface and 
cernent them together. When present in a gravel it is either as a loose 
powder, or as a coating on the pebbles, or else it is derived from the 
crumbling of the softer material under traffic. The three most common 
binders are clay, calcium carbonate, and iron oxide. The firmness of a 
gravel road surface and its ability to withstand traffic wear depend partly 
on the mutual interlocking of the pebbles and partly on the cementing 
medium. Because of the irounded shape of the pebbles and the smoothness 
of their surface, their interlocking alone is not strong enough for the pur
pose, so that a binding agent is always necessary. Most stratified gravels 
of eastern Canada hold little loose material passing the 200-mesh sieve, 
but hold friable or partly disintegrated particles that on being ground by 
traffi.c yield a fairly good ,cementing material. In addition to this there 
is often other material coating the pebbles, especially in clayiey and rusty 
gravels, and in gravels high in limestone. If the grave! is devoid of binder, 
it will be necessary to use cementing material from nearby sources, and 
if only clay be available, care should be taken to add just the proper 
amount, about 10 per cent, and it is essential that the gravel be well graded 
to lessen the weakening wction of the clay dUŒ"ing wet weather, and prevent 
the formation of mud. 

Clay is objectionable in a grave! road if present in amounts more than 
suffi.cient to fil! the voids in the compacted grave!. When in excess of this 
amount it will, in wet weather, act as a lubricant and lose its cohesive 
or binding properties. However, when the grading of the aggregate and the 
amount of clay are carefully controlled, good stability is obtained. This 
will be referred to again when discussing stabilized iroad surfaces. 

Calcium carbonate and iron oxide have the advantage over clay of 
not being affected ;by weather. Calcium carbonate is a white substance 
usually found coating one side of the pebbles in gravels rich in limestone. 
Limestone itself is composed essentially of calcium carbonate, diYersely 
coloured by impurities. If the limestone is not too impure, the powder 
derived from the rock has about the same cementing value as the pure car
bonate. Sorne impurities increase rather than decrease the ·binding power 
of the stone. The presence of iron oxide is easily detected by the rusty 
colour it imparts to the gravel, or it may be formed later by the oxidizing 
of the iron-bearing minerals ·present in the pebbles after the gravel has 
been exposed for some time. All common rock powders have some cement
ing value, but it varies a great deal with different rocks. In general, trap 
rocks, limestone, marble, schist, slate, and shale have a high cementing 
power, whereas granite, quartzite, dolomite, and sandstone have a low 
value. Colour affords a simple but not a very accurate means of judging 
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the cementing value of the r.ocks, for, with few exceptions, dark-coloured 
rocks have a better cementing value than light-coloured. Another ready 
criterion is how a gravel stands in the pit bank; if it stands firmly it will 
gener.ally cernent -readily on the road, but it should not be inferred that a 
gravel is deficient in binding quality liecause it is loose in the bank. 

Testing 

A careful inspeotion of gravel roads should reveal the suitalbility of 
the grave! used in building them, provided all factors affecting their oon
dition aTe taken into consideration, such as the method of construction, 
drainage, natU!re ·Of subsoil, amount and ,character of traffic. If there is 
no opportunity to observe the results obtained in service tests, a field 
examination of the gravel deposit will furnish information as to its road
making quality, but this cannot be regarded as conclusive. Service tests 
are undoubtedly the best and most reliable method of ascertaining the 
quality of the material but they have the disadvantage of requiring muoh 
time before conclusions can be drawn kom the results obtained, and they 
are expensive, particularly if the gravel tried prove of poor quality. 
LaJboratory tests cannot duplicate the conditions found in the service tests, 
but are much less expensive and the results afford a quick means of ascer
taining the suitability of the gravel by oomparing them with recognized 
standards esi:Jablished from extensive service tests. The samples for this 
purpose should be 'oollected so as to be fair representatives of the material 
it is proposed to use. Laboratory tests IQn grave! and 'sand comprise 
granulometric analysis, the determination of the character and shape of 
constituents, specific gravity, percentage of voids, wear, percentage of silt 
and clay, organic impurities, and strength in cernent mortar and concrete. 

Granulometric Analysis 

The sample is first passed through a screen having round hales, 
t inch in diameter; the part retained on the screen is weighed and reoorded 
as " peb'bles," and that passing thmugh is weighed and recorded as " sand." 
The pebbles are then subjected to screen analysis, using screens with round 
hales of the following sizes: 2!, 2, 1!, 1, -!, t, and t inoh; and the weight 
of material retained on each screen is reported in terms of percentage of 
the total weight of the peblbles. About 500 grammes of the material 
passing the t -inch screen is then run through standard Tyler sieves of the 
frollowing mesh: 8, 14, 28, 48, 100, and 200; that retained on each sieve, 
as well as that part passing the 200-mesh sieve, is weighed separately, and 
ail weights are finally converted into percentages. This test gives an 
indication of the coarseness of texture or grading of the rnaterial. 

On account of the wide range in grading of different gravels, it is not 
advisable to set too strict rules as to what proportion of each size a grave! 
should have, for it to be considered suitable. In general a good road 
grave! should contain at least 50 per cent of pebbles, and that part passing 
the t-inch screen should be fairly coarse, that is, the percentage retained 
on each sieve should decrease with the sieve opening. 
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Character and Shape of Constituents 

About 100 pebbles are picked at random from the sample, and their 
nature and soundness determined by breaking and examining them. The 
usual way followed in this laboratory is to classify them into three grades: 

Durable, which includes al! very hard rocks; 
Intermediate, which includes sound rocks of medium hardness, and 

partly weathered rocks that still retain a certain hardness; 
Soft, which includes fresh rocks that are soft and friable, and roçks 

that are partly disintegrated from weathering. 

The shape of the pebbles varies from rounded to angular, and from 
fiat to about equal in all dimensions. The shape of the largest number of 
the picked pebbles is judged and recorded as the average shape of the 
pebbles. The nature and soundness of the gravel pebbles greatly 
influence the ability of the road surface to resist the grinding action of 
traffic, and their shape has a direct bearing on its resistance to disruption. 

The grave! should not contain more than 15 per cent of soft or disin
tegrated particles. The ideal shape for grave! pebbles is that of broken 
stone fragments, that is, angular and chunky. Flat pebbles and rounded, 
smooth-surfaced pebbles are particularly objectionable. The importance 
of the shape of the pebbles increases in proportion to their hardness. 

Specific Gravity 

Separate tests are made for pebbles and for sand. 
For pebbles, the test is made as follows: About 1,000 grammes of the 

pebbles retained on the ! -inch screen are dried to constant weight at a tem
perature between 100° and 110° C., cooled in a desiccator, and weighed to 
within 0 · 5 gramme. They are then immersed in water for 24 hours and 
weighed in water. The weight in water is obtained by placing the pieces 
in a wire basket which is suspended in water from the centre of the scale 
pan. The difference between this weight and that of the empty basket 
suspended in water is the weight of the saturated sample in water. After 
the pieces have been taken out of the water, they are surface-dried by 
means of a towel or blotting paper and immediately weighed in air. The 
specific gravity is calculated by dividing the weight of the dry sample by 
the difference between the weights of the saturated sample in air and in 
water. The weight in pounds per cubic foot of the rock is obtained by 
multiplying the specific gravity by 62·4, which is the weight in pounds of a 
cubic foot of water. 

The specific gravity of sand is determined by the method used for 
Portland cernent and other fine aggregates, i.e. by the Le Chatelier specific 
gravity bottle, into which kerosene or benzene is poured through a funnel 
to a point on the stem between the zero and the 1-c.c. graduation, and the 
level of the fluid is read. The funnel is withdrawn and 64 grammes of the 
sand is slowly introduced, care being taken that the material does not 
adhere to the inside of the flask above the liquid. The material is freed 
from air by rolling the bottle in an inclined position. The level of the fluid 
is read as before. The specific gravity is calculated by dividing the weight 
of the sample (64 grammes) by the difference between the two readings. 



13 

Percentage of V oids 

In this test a truncated steel cone having a capacity of 5,975 cubic 
centimetres is completely filled with the grave!, which is thoroughly com
pacted by oscillation and kept full until no more grave! can enter. Then, 
if A equals the weight in grammes of the cone empty, B equals the weight 
in grammes of the cone filled with compacted aggregate, and C equals the 
specific gravity of the aggregate. 

1 
(B-A)l 

The percentage of voids = 1- rlOO 
5975CJ 

The specific gravity and voids tests are useful in converting yardage 
into tonnage and vice versa. 

Abrasion 

The material is separated by screening into the various sizes required 
for grading the test charge according to whichever of the following four 
gradings most closely approaches that of the sample. 

Grading 
A 

Gr a ding 
B 

Grading 
c 

Grading 
D 

f Passing 0·75-inch screen, retained on 0·5 -inch screen .... 

l " 1 " " " " 0·75 " ,, 
" 1 ·5 " " " 1 " " 
" 2 " " " 1·5 " 

{ 
" 0·75 " " " 0·5 " 

1 " " " 0·75 " 
" 1 ·5 " " " 1 " 

{ :: ~·75 " 

s 0·5 
l " 0·75 " 

" " 

" 0·5 " 
" 0·75 " 

" 0·25 " 
" 0·5 " 

" 
" 
" 

" 

1,250 
1,250 
1,250 
1,250 

1,250 
1,250 
2,500 

2,500 
2,500 

2,500 
2,500 

The grave! of the required sizes is washed and dried, care having been 
taken to have material slightly in excess of the weights given, to allow for 
loss in washing and drying. When added together, the total weight of the 
test charge should weigh within 10 grammes of 5,000 grammes. It is then 
placed in the cylinder of a Deval machine. Six cast-iron balls, 1·875 
inches in diameter and weighing approximately 0·95 pound (0·45 kilo
gramme) each, are placed in the cylinder as an abrasive charge. The 
machine is run 10,000 revolutions at the rate of 30 to 33 per minute. At the 
completion of the run, the material is taken out and screened over a No. 12 
(U.S. Series) sieve. That part retained on the sieve is washed, dried, and 
weighed, and the percentage loss by abrasion of the material passing 
the No. 12 sieve calculated. 

This test is in the experimental stage, and no definite factor has yet 
been estiablished for comparing the wearing quality of a grave! and its 
percentage of wear, as obtained by the laboratory test. 

Percentage of Clay and Silt 

This and the following tests are made on grave! and sand intended 
more particularly for use as aggregate in concrete mixtures. For this test, 
the sample is moistened and thoroughly mixed, then dried at a temperature 

89423-2 
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between 100° and 110°0. The pan or vessel used in the determination 
should be approximately 12 inches in diameter and 4 inches deep. A repre
sentative portion of the dry material weighing not less t.han fifty times the 
weight of the largest sfone in the sample is selected from the sample and 
placed in the pan, which bas been dried and accurately weighed. Suffi
cient water is poured into the pan to cover the grave!, which is then agi
tated vigorously for 15 seconds with a trowel or tirring rod. After it has 
settled for 15 seconds the water is poured off, care being taken not to pour 
off any sand. This is repeated until the wash water is clear. The washed 
material is finally dried to constant weight in a hot-air oven at a tempera
ture between 100° and 110°0., and weighed. The percentage of clay and 
silt is equal to one hundred times the difference between the initial and 
final weights, divided by the initial weight. 

Although some clay and silt is not objectionable, if it amounits to 5 
per cent or more, a mortar test should be made to determine whether the 
material is suitable. 

The percentage of clay and silt given in Table I of this report was not 
determined by the standard method just described, but was simply taken as 
the total material passing the 200-mesh sieve, as obtained from the sieve 
analysis. The procedure followed is less accurate and gives lower values 
than the standard test, but with a clean gravel holding a small amount of 
clay and silt, which is the case of nearly all gravels dealt with ·in this report, 
the difference between the values obtained by the two methods is very 
small, and for road purposes alone is negligible. 

Organic l mpurities 

For this test, all foagments retained on the t -inch screen having circulaT 
openings are first removed and from the residue 200 grammes is taken for 
testing. This is added to 100 c.c. of a 3 per cent solution of sodium hydrox
ide. The sand and solution are then allowed to stand for 24 hours, with 
occasional stirring. If organic impurities are present in the sand, the solu
tion will have a colour ranging from light yellow through red to black. By 
comparing the colour of the solution with a colour scale made up of 10 
different solutions of alkaline sodium tannate, an indication is given of the 
amount of impurit ies and of their effect on the strength of mortars made 
with the sand. 

The solutions for the colour scale are numbered from 1 to 10, starting 
with the palest. The percentage reduction in compression strength of 1 :3 
mortars caused by the presence of organic impurities is given as follows: 

Oolour value of 3, reduction: 10 to 20 per cent 
" " 5, " 15 to 30 " " 
" " 10, " 20 to 40 " " 

Jvf ortar T ests 

By comparing the tensile and compressive strengths of a 1 :3 mortar 
composed of Portland cernent and the sand to be tested, with a 1 :3 standard 
Ottawa sand mortar made with the same cernent, an indication is given of 
the suitability of the sand for concrete work. The pebbles are first removed 
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from the sample by screening through a t-inch screen with circular open
ings. The sand is mixed with one-third its weight of Portland cernent, after 
which it is brought to a definite consistency with water and moulded into 
briquettes and cylinders. Six briquettes and six cylinders are made for each 
sand to be te ted. They are left in the moulds and allowed to stand 24 
hours in moist air. They are then taken out of the moulds and immersed 
in waiter. A similar number of briquettes and cylinders are prepared the 
same way with one part cernent and three parts Ottawa standard sand. 
Ottawa standard sand is obtained from the Ottawa Silica Company of 
Ottawa, Illinois, and is of such size as to pass a 20-mesh sieve and be 
retained on a 30-mesh sieve. On the seventh day .after mixing and mould
ing, one-half the number of briquettes for each s•ample and the standard 
are tested for tensile strength in the briquette testing machine, and one
half the number of cylinders for compressive strength in the compression 
testing machine. On the twenty-eighth day the remaining briquettes and 
r.ylinders are tested the same w1ay. For a sand to be used in concrete pave
ment the results of the tests should be at least equal to those obtained on 
the standard mortar, and for concrete foundations, culverts, and retaining 
walls should be at least 70 per cent of the standard. 

Sampling 

There are two general classes of natural grave! and sand deposits: 
the bank, and the beach or river deposits; and the met.hods for sampling 
them are different. In sampling a pit face in a bank deposit, a narrow 
strip of material running the full depth of the face should be taken, with 
the exception of the top soil and that part of weathered mateàal usually 
lying immediately below the top sail. If the excavation is of large size, 
several samples should be taken in this way at equal distances along the 
face, because only in exceptionral cases will a single sample be a fair repre
sentative of the average of the deposit. In most deposits the coarseness 
varies both in depth and in the hofrwntal direction. If the pit face is partly 
covered with talus, this should be shovelled off so as to uncover the full face, 
or else only the material from that part of the face above the talus should 
be included in the sample. A sample which is to be tested for coarseness 
or grading in size of particles should never include •any talus material. In 
order to collect samples from undeveloped deposits, it is necessary to dig 
test pits. These should be as deep as practicable and the samples taken in 
the same manner as in ordinary pits, that is, by removing a vertical strip 
of. material to the full depth of the test pit, not including, however, the top 
s01l and weathered maiterial below it. In fine grave! and sand deposits, 
satisfactory samples can be taken by boring auger holes. 

The method of sampling beach deposits will vary with the method of 
exploitation. When the grave! is loaded directly with hand shovels into 
carts or trucks, the maforial is usually dug to a very shallow depth, but 
over a comparatively large area, and the way to sample such a deposit 
would be to take strips of material at right angles to the shore and at regular 
intervals along it. As the surface material is generally much coarser than 
that below, the strips should be dug deep enough to include also the finer 
material, but not so deep as to include material that will not be used. 

89423-2! 
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Samples of gravel should weigh at Jeast 25 pounds, and samples of 
sand, 10 pounds. When ian abrasion test on gravel is required, an additiional 
sample of pebbles, weighing at Jeast 20 pounds, is included. The pebbles 
should range from one-half inch to 2 inches in size. One sample of pebbles 
is generally suffioient, as their composi,tion and shape are generally fairly 
uniform within the same deposit. 

STABILIZED ROAD SURFACE 

During the last few years road subsoils in the United States have 
received much attention and study. It was thought that if more supporting 
power could be given to the soil by proper treatment, some of the cost .of 
building high-grade pavements to take 1care of heavy traffic would be saved, 
and if the surface of U.IlJpaved roads <muid be rendered more stable under 
all weather conditions then the cost of maintenance woulcL be materially 
reduced. The Bureau ,of Publi1c Roads, of Washington, D.C., conducted 
extensive laboratory tests on soils, so as to determine the proper method of 
treatment for each particular soi! to ensure maximum stability. Severa! 
state highway departments co-operated with the Federal Bureau in building 
experimental sections of road in accordance with the principles developed 
as a result of the laboratory tests. The encouraging results obtained have 
in<luiced further experiments in that direction, particularly on low-cost 
roads, such as broken stone, grave!, and sand-clay roads, with the idea 
that the marked improvement might do away with paving, or at least 
put off the time when paving would be considered necessary on some of 
these roads. 

To ensure stability, the aggregate must be well graded: from coarse 
fragments down to the clay. The aggregate may 'be broken stone, grave! 
or sand, with the necessary amount of silt and clay, and is finer than tJhat 
recommended in usual specifications for road grave! and given above under 
" Grading," the cohesion of the fragments as well as their carefully graded 
size imparting to the stabilized road surface its ability to resist disruption 
by traffic. In practice, pr-0per grading and staJbility can be obtained more 
easily with 1comparatively fine than with coarser aggregates. The grave! 
and sand provide structural strength and hardness in the stabilized road 
surface; silt" packs " in the voids and 1helps in keeping the larger fragments 
in place; clay acts as '6ohesive cernent. It is generally admitted that the 
true cohesive agent is not clay alone, but a moisture film assisted by 
the finer clay particles (clay colloids). D epending upon the moisture 
content, the degree of cohesion in a soi! may be very high or practically 
zer.o. An example of the use of moisture film to induce cohesion is the 
racing course at Daytona Beach, Florida, which is formed solely of perfectly 
cohesionless, fine-grained sand cemented together temporarily by a film of 
sea water. 

In order to obtain the maximum stability a road surface must not 
be allowed to become either too dry or too wet. The admixture of a regu
lated quantity of a deliquescent chemical, such as calcium chloride, main
tains the proper amount of moisture at the surface. This sait can absorb 
moisture from the air, when necessary, and in addition retains the proper 
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amount of that furnished by precipitation. In dry weather the 1ow vapour 
tension of the calcium chloride solution retards evaporation from the road, 
whereas in wet weather, the impervious stabilized surf.aœ sheds off water 
falling upon it.1 

Caicium chloride has been used for a number of years on ordinary 
grave! and waterbound macadam roads, with the primary object of pre
venting the formation of dust on the road surface. In a stabiliz-ed road 
surface, the more important fonction of calcium chloride is to impart. 
strong cohesion to the structure by retaining the proper amount of moisture, 
dust ·prevention 'being an added advantage. Another advantage resulting 
from the greater stability of the road surface is a reduction in Joss of 
surfacing material. It has been stated 'by the Bureau of Public Roads of 
the United States that the annual wear on grave! roads is equivalent to 
0·5 to 1 inch of surfacing material, which, in the case of an 18-foot surface, 
would be 150 to 300 cubi-0 yards per mile. The use of calcium chJ.oride 
greatly reduced this Joss. 'Dhe cost of using calcium ·chloride is estimated 
in the United States as about equal to the •cost of replacing the lost grave! 
where calcium chloride is not used; the application of ca1cium chloride, 
however, ensures the alleviation of dust, whereas a replacement of gravel 
offers no such assurance. An additional advantage of stabilized road 
surfaces is a reduction in maintenanœ work. On the ordinary grave! road 
surface, there is nearly always a certain amount of loose material called 
floating mulch. Under the action of traffic, this material is tossed about 
and would gradually be dispersed to the sides and lost, if not kept on the 
road surface and uniformly distributed over it by maintenall<Je work. 
Where traffic is large, daily maintenance is necessary on such roads to keep 
them in proper condition. On a stabilized road surface, there is nü loose 
material, and daily maintenance is not only unnecessary 'but even detri
mental, as it weakens the cohesion of the surface material and is a serious 
cause üf Joss of calcium -chloride tJhrough dispersion. The best time for 
maintenance wnrk is immediately after a rain, as the lea'C'hing action of 
water brings the sait down to the lower layers, so that surface manipula
tion will not distur'b it . Dry weather brings the sait up again near the 
surface by capillary a;ction. Additional maintenance, such as honing every 
four weeks, is recommended where traffic reaches over 800 vehicles per day. 

Calcium •chloride is more effective in bare or stabilized road surfaces 
than in loose surfaces. Maximum effectiveness requires minimum surface 
disturbance, manipulation, or maintena nce. It is also more effective if used 
in solid form rather than pre-dissolved in water, and if applied to the 
surface rather than mixed with the surface soi!. The amount of •calcium 
chloride required varies with the intensity of traffic and prevailing climatic 
conditions. Whatever the amount required, better results will .be obtained 
if two or three smaller applications are made at different intervals instead 
üf a single large one. For instance, if 1·5 pounds per square yard be the 
required amount, it will be preferable to make an application of 1 pound 
followed by another application of 0 · 5 pound· a few weeks later, instead of 
applying the whole 1·5 pounds at one time. 

1 For further details regard ing soit stability, the reader is referred to publicatiol18 by the Bureau 
of Publ ic Roads, United States Dcpartment of Agriculture, Washington, D.C. 
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Near Elmsdale, Nova Scotia, an experimental section of sta.lbilized 
gravel surface was built in 1932 on the Halifax-Truro highway, which is 
the most travelled road in that province. Salt (sodium chloride) from the 
Malagash mines, and local plastic clay were used in the m ... rperiment. 

Stabilized gravel roads should certainly prove as economical in Quebec 
as they have been elsewhere, as there is almost everywhere in that province 
an abundance of the materials required, that is, fine gravel, sand and clay, 
in faict they are much more common than the kind of coarse gravel generally 
required for road surfacing according to the ordinary methods. Even 
glacial drift, or boulder clay, generally considered useless for roads eXicept 
perhaps for foundations, may find a use as surfacing material, because 
the average grading of boulder clay, once the oversize stones are screened 
out, cornes cl{)ser to the grading of maximum stability than that of gravel 
{)r sand. The proper study and combination of two and po ibly three differ
ent materials, so as to get the desired grading, will incur some expenditur'3, 
but the saving in maintenance of the stabilized road surface will more than 
pay this cost and the public will be provided with a smooth and dustless 
road surface. 

ROAD CONDITIO S 

It would be outside the scope of this report to give the condition of all 
gravel roads examined during the course of the investigation. In this 
chapter the results obtained in service are given only in so far as they bear 
any relation to the characteristics of the gravel used. As alreaày men
tioned, other causes affect the condition of a road besicles the quality of 
the material used in surfacing, such as method of construction and main
tenance, drainage, oharacter of subsoil, amount and character of traffic. 
Specifications for the construction and maintenance of gravel roads, how
ever, cover the question of drainage and charaicter of subsoil in their 
requirements for adequate foundations, so that the condition of a road built 
and maintained according to specification depends mostly on the quality 
of the gravel and the amount of traffic, and it is sufficient in most cases to 
take into account these two factors only, in interpreting results obtained in 
servi,ce. In Quebec, gr.avel roads are under a patrol system of supervision 
and maintenance. As regards traffi.c, figures were taken from the 1929 
Report of the Quebec Roads Department. A traffic census was taken daily 
for a period of seven clavs in the bcg;nning of A11gu-;;t, 1929. b:v the Quebec 
Roads D epartment, and numbers given in this report repre ent the daily 
average for that period. The traffic reached a maximum during mid-sum
mer, or at about the time the census was taken, so that the daily average 
for the season would be lower. In this report light or small traffic means 
traffic up to 150 vehicles a day; moderate traffic, between 150 and 300 
vehicles a day; heavy or large traffic, above 300 vehicles a day. 

Owing to the ext.ent of the territory covered by the investigation, it 
may be conveniently divided into three areas: the northern area, including 
that part of the province north of St. Lawrence river and west of Que
bec City; the southern area, including that part south of St. Lawrence 
river and west of the Levis-Armstrong highway; the eastern area, including 
that part south of St. Lawrence river and east of the LeYis-Arm tronir 
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highway as far as the end of the Gaspe peninsula. Roads in the northern 
area were examined in the summer of 1929, under normal weather condi
tions. Those in the southern area were examined in the fall of 1929 and 
1930, under normal weather conditions, and in the summer of 1930, with 
weather unusually dry, and the roads more dusty than in normal weather. 
The roads in the eastern area were examined in the summer and fall of 
1931, under weather conditions drier than usual. Normally the a.mount of 
rainfall is greater in the eastern than in the western part of the province. 
It is lighter on the average in the Ottawa and Gatineau valleys th.an in 
other districts. 

For the sake of brevity, gravels are referred to by numbers. Their 
location and ownership are given in Table IV, page 200. 

Northern Area 

At the west en~ of the area, in the Ottawa valley, a stretch oi road 
built from west of Chapeau to west of Waltham with gravels Nos. 1 and 2 
and carrying light traffic was in good condition where more than one year 
old, slightly rough where more recently improved, owing to the •Coarseness 
and looseness of the grave!. Grave! Nos. 5, 6, and 7 have given good service 
for several years on stretches of the main river road between Fort Coulonge 
and Bryson, under light to moderate amount of traffic. A road leading 
from Portage du Fort to the main highway west of ShawvilLe ·and surf.aced 
with gravel No. 12 was in good condition and quite smooth. The gravel 
is sandy but well graded and stands up satisfactorily under the light traffic. 
Grave! No. 22 recently used in surfacing the side road leading to Norway 
Hay compacts firmly and should 'be dUTable. East of Shawville a lon:g 
stretch of the main road surfaced with grave! No. 21 was in good condi
tion where more than one year old .and where not too corrugated. Traffic 
on this stretch is as heavy as 450 vehicles a day. Farther east, traffic 
was still heavier on the main river road and the condition of the road poor, 
but was said to have ibeen 'better earlier in the season. Most of the gravels 
used were not able to stand the heavy traffic prevailing at the time the 
road was examined, although some of them such as Nos. 27, 28, and 31 
proved satisfaictory on roads of lesser traffic. 

In the Gatineau valley, many sections of roads have lbeen surfaced 
with rather fine and sandy grave1, owing to the lack of better material. 
This is particularly noticeable in Wakefield, Aylwin, Wright, and Bouchette 
townships. In Ayliwin and the southern part of Wright townships, the main 
road crosses a wide sandy tract and requires careful maintenance during 
dry summer weather, in order to keep the gravelled surface from being 
disrupted by traffic, which reaches 400 vehicles per day. Coarse and 
bouldery gravels found farther south, such as No. 35, south of Brennan, and 
No. 37, between Low and Venosta, <0ould profitably be crushed to suita!ble 
size and either shipped or hauled for use in surfa.cing the road through the 
sandy tract. These gravels are of only fair quality, but have a good 
cementing power, owing to their high limestone content, which is a par
ticularly valuable feature in a sandy soi!. A $hart stretch of sand road 
leading from D anford lake to the main road at Kazabazua recently surfaced 
with grave! No. 38 and carrying very light traffic was in good condition. 
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Gravels Nos. 44 and 45 have given good service for several years -0n sections 
of the main road between Burbridge .and Maniwaki. Deposit No. 44 also 
holds much sandy grave!, and stretches of road built with this material 
were not firmly compacted. 

The gravelling of the Maniwaki-Mont Laurier road, whioh passes 
tbrougb sparsely settled land most of the way and carries ligbt traffic, was 
completed in 1926. A long stretch of the road in Aumond township built 
with gravel No. 53 1and another one in Robertson township built with grave! 
No. 54 were in very good condition af.ter three years. We.st of St. Jean, 
a short stretch recently re-surfaced with grave! No. 55 was mtber sandy 
but otherwise in good condition. 

East of Mont Laurier, a stretch of the main road to Montreal main
tained with grave! No. 61 was in fair condition under a traffic of nearly 500 
vehicles a day. Another stretch of the same road near La Conception 
recently built with grave! No. 73 was in very good condition under a traffic 
of over 1,100 vehicles per day. This grave! is slightly clayey, which prob
ably 1accounts for the 1ability of the road surface to remain firm and smooth 
under such traffic. Farther east none of the gravels used stood satisfactorily 
under the traffic, which reached over 1,650 vehicles at the beginning of the 
paved portion at Piedmont, although some of them, such as Nos. 109, 110, 
111, 112 and 113 are said to have given good service on the main road when 
the traffic was not so great. Roads of lighter traffic built with gravels Nos. 
109 and 113 were in very good condition. No. 113 is very sandy but bard, 
well graded, and wears well under light traffic, once sufficiently compacted. 
Grave! No. 119 is similar to 113 but more sandy. A road built with No. 
119 along rivière du Nord, northwest of St. Jérôme, and carrying light 
traffic presented a smooth surface, but did not have the hardness of a true 
grave! road. 

Grave! No. 85 bas been for several years successfully used on a stretch 
of the Hull-Montreal road near Montebello, but its use on the main road 
bas been discontinued, and -another one, No. 86, is now being tried. The 
amount of traffic on this part of the main river road was certainly large, 
that is, over 300 vehicles per day, albhough exact figures were not available. 
Stretches on a road of smaller traffic improved with g:ravel No. 85 were in 
good condition. Good results have been obtained in surfacing stretches of 
the main road near Pointe au Chêne with gravels Nos. 90, 91, and a group 
of others of a similar kind found in the vicinity. Tbese deposits are small 
and what is left exposed in the pits is quite likely more sandy than what 
bas already been used. Gravel No. 103 bas been used for many years on 
a long section of the main road between Lachute and Belle Rivière. When 
examined .in 1929, this section was badly corrugated all the way by traffic, 
wbich reached 1,500 vehicles per day near Lachute. The road bas been 
subsequently paved by stretches, and in 1933 the pavement was completed 
as far west as Lachute. 

In the southern part of Montcalm county, gravels Nos. 125, 126, and 
127 have been used for several years in surfacing roads with very good 
results. Particularly smooth and firm road surfaces have been built with 
grave! No. 127 in the clay land south of the deposit. The gravels have 
proved equally good on sandy soils to the north. A stretch of the main 
road tbrough Ste. Julienne surfaced with gravel No. 125 and subjected to 
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a traffic of over 500 vehicles per day was in good condition. No. 135 is a 
similar grave!, which has been used on the main road west of Rawdon, and 
proved as satisfactory. This road carries about the same amount of traffic 
as the Ste. Julienne road. 

Good and durable road surfaces have been obtained with grave! No. 
166 in the clay land of the southern part of Maskinongé county. More 
recently gravel No. 167, which possesses much the same characteristics as 
No. 166, has been used in the same district with equally good results. 'I'raf
fic on the gravelled roads varied from light to moderate. A stretch of the 
main road between Beauvallon and St. Alexis surfaced with grave! No. 172 
and carrying a moderate amount of traffic was firmly compacted and the 
urface quite smooth. The road was examined after several days of dry 

weather. Gravel No. 178 has been used at different times for surfacing 
stretches of the Yamachiche-Charette road. The road was in good condi
tion where the gravel surface was at least one year old. More recently 
applied grave! was slow in compacting under the light traffic using the road. 

A stretch of the main road near St. Tite in Champlain county improved 
with grave! No. 183 in 1927 and 1928 stood up well under a traffic of over 
350 vehicles per day. The same grave! was used in 1928 for surfacing part 
of the road between St. Tite and Ste. Thècle. The road which -carries a 
moderate amount of traffic was in very good condition. Grave! No. 185 
used in improving the road between Ste. Thècle and Hervey Junction in 1928 
made a firm, smooth surface wearing well under light traffic. Sections of 
the two roads paralleling Ste. Anne river north of Ste. Anne have been sur
faced with grave! taken from several river fiats andi include No. 186. The 
two roads, which carry light traffic, were in good oondition and quite smooth 
when examined a short time after a heavy rain, but some sections were 
undoubtedly too sandy. Part of the road between St. Raymond and St. 
Léonard in Portneuf county Wias surfaced with gravel No. 193 which was 
well compacted under light traffic and made a bard and smooth surface. 

Southern Area 

In the western part of the area, that is, west of Richelieu river, the 
roads were examined in late summer at a time when unusually dry weather 
prevailed, so that they were found probably more dusty than under normal 
weather conditions. Sorne of the gravels, however, produced a great deal of 
dust under traffic and roads built with these gravels were constantly dusty 
when dry. This condition applies particularly to gravels high in dolomite, 
which are of common occurrence in the western part of the area. Calcium 
chloride treatment bas proved effective in keeping down the dust, but its use 
has been limited to short sections, mostly through built-up districts. 

In Huntingdon cournty many roacls have been improved with grave! 
in the last few years, and some of them have been gravelled for a good 
number of years. The gPavels in the county may be divided into two types 
as regards composition: a grave! high in dolomite, which is the more com
mon, and a grave! high in sandstone, found in the high land close to the 
International border. The dolomite grave! is, as a rule, well graded and 
makes a smooth road surface, but is only moderrutely durable and is dusty, 
on account of the dolomite particles being easily ground up even under 
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comparatively light traffic. The sandstone gravel holds good binding material 
in the form of iron oxidie but is generally poorly graded. Sorne of the 
better graded ones have been used in building firm, well-bound and durable 
roads. Traffic is comparatively light on most grave! roads of the county, 
more so on the sandstone gravel roads. Good road surfaces, almost as 
smooth as rolled broken stone, have been built on the side road between 
lots 20 and 21, Cons. I and II, Dundee township, with gravel No. 206; on 
the side road between lots 17 and 18, Cons. III and IV, Dundee, with gravel 
No. 208; on roads between Cons. VII and VIII, Dundee, and between Cons. 
IV and V, Godmanchester township, with grave! No. 210; on road between 
Cons. III and IV, Godmanchester township, with gravel No. 211. These 
four dolomite gravels, though only moderately durable, are somewhat harder 
and of better quality than gravels of similar composition found elsewhere 
in the county. Grave! No. 208 has been in use only a short time and roads 
built with it were Jess dusty than older surfaces built with other gravels. 
A long stretch of the road between Kilbain and Huntingdon surfaced with 
grave! No. 213 was very dusty and the surface wore rather fast un.der light 
to moderate traffic. Of the sandstone gravels, os. 223, 226, and 229 have 
proved especially suitable. A stretch of the road between Huntingdon and 
Rockburn surfaced with gravel o. 223 was well compacited and cemented 
under moderate traffic. The same grave! has also been used with good 
results on other roads of smaller traffic. o. 226 is rather sandy and has 
given better results on clay soils than on lighter soils. A stretch of clay 
road in Chateauguay county, which is the continuation eastward of the road 
between Cons. I and II, Franklin township, improved with grave] No. 226 
was in good condition. Sand roads in Franklin township urfaced with the 
same grave! were dusty and the material had not packed firmly. The road 
between Russeltown and the International border improved with gravel 
No. 229 was in good condition, quite bard and fairly smooth, considering 
the coarseness of the material used. 

In Napierville county, sandy gravels have been u ed for improving 
roads which are rnostly of clay, with good re ulœ where the traffic is small. 
A firm and smooth surface, comparatively free from dust, bas been built 
with grave] No. 244 on the road running outh from St. Michel and carrying 
light traffic. Gravels Jos. 245 and 248 also compact readily and firmly on 
clay roads, but strctches of the main road through St. Rémi, St. Edouard, 
and Napierville improved with these two gravels and carrying over 400 
vehicles a day were dusty, and the surfacing material wore evenly but fast. 
Grave! No. 247 has recently been used in surfacing a stretch of the same 
main road west of Douglasburg. This was in very good condition and was 
but slightly dusty, in contrast to other sections of the road. It is, however, 
more of a sand-clay than a grave! surface, and quite likely "·ill wear as fast 
as other sections. Ali the gravels are very sandy, but the four just men
tioned are gcnerally of better quality than the other few found in the county. 

Smooth but dusty snrfaces have been built with crushed grave] No. 
251 on several roads "·est and south of Odelltown, in St. Johns county. 
The greater part of the dust is not the result of traffic wear, but is present 
in the crushed gra\·cl before it is laid on the road surface. It has been 
observed that the cruJling of a grave! high in dolomite, such as grave! No. 
251 and others farther west in Huntingdon and other counties, produces a 
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great deal of du t. The same observation has been made in the case of 
crushed stone from dolomite quarries. A remedy sometimes applied when 
crushing soft gravels is to screen out and discard al! the fine. Gravels Nos. 
257 and 258 have been used on a number of roads near Ste. Blaise; they 
consolidate firmly on sand as well as clay roads, wear evenly and are dur
able under light traille. A stretch of the main road between Napierville and 
St. Johns that has been surfaced w.iith grave! No. 259 and carrie over 400 
vehicles a day looks more like a good earth road than a true gravel road 
and wears fast. Before being applied to the road, the grave!, which is 
soft, is crushed, screened over a t-inch screen and al! material passing the 
screen is thrown to the waste pile as useless . 

In the northern pa11 of Ibervi lle several roads of small traille have been 
improved with sandy gravels, such as Nos. 265, 268, 269, and 270. These 
grave! are, however, too sandy to produce lasting results and, with the 
exception of Nos. 269 and 270, are generally soft. No. 265 appea.rs to be 
the least durable of the four. A stretch of clay road through St. Alexandre 
improved with this gravel was in much better condition than the unim
proved part üf the road, but W'Ore fast under light traille and was very dusty. 
Depo it No. 270 carries streaks of -coarse, well-graded gravel besicles a great 
deal of sandy material. In Missisquoi county good results have been 
obtained with gravels Nos. 276, 279, and 280 on roads of small or moderate 
traille. Nüs. 279 1and 280, however, wear fast under heavy traille, as judged 
by stretches of road in and around Cowansville. Other gravels have been 
used and found un atisfactory even on roads of small traille. 

A considerable amount of grave! has been used :for road purposes from 
a number of deposits near St. Dominique and St. Liboire, in Bagot •county, 
the more important being list-ed in Table IV1 page 203, from Nos. 281 to 
295. Ali these gravels carry a large amount of friable material, pack and 
bind readily on the road and have been ,serviceable, if not durable, under 
light traille. Roads surfaced with these gravels were examined during a 
spell of dry weather and were very dusty. On the main road from St. 
Hyacinthe to Acton V ale, which carries hea vy traffic, 1,000 vehicles per 
day at St. Dominique, the gravels wear fast and frequent renewals of the 
road surface are neces ary. When examined, the main road was ibadly 
corrugated ail the way from St. Hyacinthe to St. Dominique, as were other 
stretches farther east. Sections treated with calcium chloride were in better 
condition but not free from corrugations. Grave! No. 299 near St. 
Nazaire has the same characteristics as the St. Dominique and St. Libaire 
gravels, and has given the same service under light traille. A stretch of the 
road leading north from Acton Vale and surfaced with grave! No. 301 was 
in good condition after one year's service. The grave! makes a firm road 
surface and wears well under light traffic. Grave! No . 303 ha;s been used 
very little for road purposes, but should prove even more durable than 
No. 301 , as judged by results of laboratory tests (Table I, page 153, and 
Table II, page 179). 

In Brome county, strebches of the main road at Gilman recently 
re-surfaced with gravel No. 315 and east of Knowlton re-surfaced with 
grave! No. 323 were in good condition and the surface quite smooth . Gravel 
No. 324 has given good service on the road leading north to the Montreal
Sherbrooke highway at Eastman, but has not stood up so well on a stretch 
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of this highway that carries 1,500 vehicles a day. These three gravels, 
although of only fair quality, have given better satisfaction than some used 
in other parts of the -county. A stretch of road 1between Glen Sutton and 
Dunkin improved ·with river grave! hauled from the nearby Missisquoi 
Tiver was in good <Condition and withstood the wear of traffic better than 
sections surfaced with bank grave!. 

Grave! No. 345 has given good service for several years on roads of 
small and moderate traffic around Lawrencevi1le, in Shefford county, and 
'.is pTobably the best wearing gravel in the county. A stretch of road leading 
south from Waterloo and carrying well over 300 vehicles a da.y was in 
good condition one year after having been re-surfaced with gravel No. 336. 
Gravel No. 333 -consolidates firmly and makes a durable road under light 
traffic, as judged by results obtained on several roads around Roxton Falls. 
A smooth and firm surface .bas recently been built with grave! No. 343 on 
<a stretch -0f road betiween Waterloo and Ste. Anne that carries a moderate 
.amount of traffic. Older surfaces ·on the same road showed that the gravel 
wears evenly but rather fast. 

In Drummond ·County, gravels Nos. 350 and 353 have given good 
servicce on several roads around South Durham and Ulverton, carrying 
light and moderate traffi.c. Gravel No. 356 used on several roads around 
Wickham wears well under light traffic but is dusty ·after being in service 
for some time. Smooth and firm surfaces have been built with grave! No. 
358 on several roads .of small traffic, but the material grinds up fast on 
the main road near Carmel, where it is sUJbjected to fairly heavy traffic. 
On a stretch of the same road carrying somewhat smaller traffic, grave! 
No. 359, though rather slaw to consolidate properly, has proved fairly 
durable. 

Stretches of the main road lbetween Ayers Cliff and C-Oaticook in Stan
stead county that ·carried a moderate amount of traffic, were surfaced with 
crushed gravels Nos. 362 and 363 and were in good condition after one year 
of service. Gravel o. 375 made a firm and smooth surface on roads of 
small traffic. Severa! gravels, including N-0. 379, have been used in surfacing 
stretches of the Montreal highway west of Magog. Heavy traffic, reaching 
1,500 vehicles a day, is the chief cause of the poor condition of this section 
of the highway. 

Gravel from the many deposits along St. François river in Sher
brooke and Richmond oounties bas been used for a number of years in the 
improvement of the main river road, for which the traffic census gives 
close to 1,200 vehicles a day at Bromptonville. When the road was 
examined in the fall, traffic was not so great. At that time the road was 
in fair condition on the average, but rather soft in many places after rains, 
~wing apparently to the surfacing material being too fine or sandy. On 
account of the many .gravels used and the difficulty of identifying them 
on the road, it was impossible to judge and comp~re their quality fron: 
the main road service tests alone. It may be sa1d, however, that the 
gravels are generally fresh and hard, but many are in.terstratified with muob 
sand which it is difficult to discard without screenmg, so that the excess 
·of s~nd adversely affects the grading and quality of the material on the 
road. The more important ones are listed in T able IV, pages 204 and 205, 
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'UDder Nos. 386 to 401, of which Nos. 386, 387, and 389 are particularly 
good, because harder and less sandy than the others. A good road surface 
·has recently ibeen built with crushed gravel No. 403 on a long stretch of the 
main road 'between Danville and Kingsey. Most gravels in the district are 
'llDSatisfa<Jtory because either too sandy or too bouldery. 

The gravels of Compton county carry much friable, slaty, or schistose 
metamorphic rocks and wear fast, particularly on main highways. Traffic 
()Il the three main highways passing through the ,county is given as between 
450 and 900 vehicles a day, but was much smaller when the roads were 
examined in the .f.all. Gravels from the deeper dieposits, ibeing less friable 
because less weathered, gave 'bètter results than those from the shallower 
deposits. Good and smooth surfaces were observed on the main road near 
Bury where gravels Nos. 418 and 419 were used. A stretch of the main road 
northeast of Lingwick surfaoed with gravel No. 421 which is from a com
'Paratively shallow <leposit, was found in good ·condition and parti•cularly 
'Smooth, but not hard. Simi_lar conditions were observed elsewhere with 
'°ther gravels from shallow deposits; a large proportion of the grave! frag
ments crum!ble under traffic and the road surfaces, though smooth, are 
hardly any firmer than those of good earth roads. Grave! from a number of 
•rather shallow deposits, similar to No. 427, has been used recently in sur
facing the main road between East Hereford and the International Boundary 
and good results were obtained. These gravels are well graded, but appar
ently rather soft. In Wolfe and Megantic counties difficulty is experienced 
·in finding good road gravels. In Megantic, river gravels, such as Nos. 451 
·and 459, have lately been used where availaible in place of :bank gmvels, 
whioh were becoming scarcer with the increasing road requirements. The 
·river gravels, particularly on main roads, have withstood traffic wear more 
successfully thain the bank gravels. Good results >have been obtained with 
river grave! No. 451 on a stretch of the main road east of St. Ferdinand. 
'I'he river gravel is nowhere .common and is easily availaible only at low 
water level, usually in late summer, when it is hauled and stored at some 
'Convenient points ·along the road to .be used when needed. 

The grave! deposits in Frontenac county hold a rather high proportion 
of soft fragments and there is a great deal of bouldery, sandy, or otherwise 
poorly graded material interstratified with the better graded grave!. Those 
around lake Megantic are somewhat more uniform in grading than most, and 
have been much developed for road grave!, particularly Nos. 473, 475, 479, 
and 480. A good road surface has been recently built on a stretch of the 
main road between lake Megantic and St. Hubert with grave! No. 480. 
The Beauce county gravels resemble those of Frontenac county as regards 
composition, ·softness, ·and lack 'Of wearing quality. On ithe main road paral
leling Chaud~ère river, grave! has been used for many years. As a result, 
much of the better graded material close to that highway has been 
excavated and what is now left in the old pits is of inferior quality. Well
graded grave! was seen in the pi·t banks of deposits Nos. 492, 493, and 499. 
Grave! No. 492 is also harder than the average, apart from river gravels, 
such as Nos. 501 and 508. The river gravels are available at low water 
level at several places along Chaudière river upstream from Valley Junction, 
and have lately been used on the main road, which oarried a traffic of 1,500 
vehicles per day between Ste. Marie and St. Georges. When examined in 
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late summer, this section was generally in poor condition, badly corrugated 
at many places, but stretches surfaced with river grave! fored better than 
where bank grave! had been used and some stretches were in decidedly good 
condition. 

Eastern Area 

Road improvement with grave! has been confined to the more important 
routes of travel over most of this area. It will, therefore, be more con
venienrt in reviewing road conditions to alter the plan followed in the north
ern and southern areas and to deal with the condition of each gravelled 
road separately and in their order of relative importance, instead of pro
ceeding by districts or counties. 

The Levis-Rivière du Loup road foilows the south shore of St. Law
rence river. It is paved wit·h bituminous <eoncrete from Levis to Montmagny 
and gravelled from there to Rivière du Loup. Paving work is being con
tinued farther eastward and will eventually reach Rivière du Loup. Over 
the gravelled part, traffic was from 450 in the eastern end to over 1,000 
vehicles a <lay in the western end, according to the 1929 census of the 
Roads Department. When examined in the summer of 1931, the gravelled 
road was generally in poor condition, and corrugated most of the way. 
The eastern end, where traffic is comparatively smaller and the average 
quality of grave! better, was in better condition than the western end. The 
lack of good grave], as well 1as the heavy traffic, is responsible for the present 
condition of the road. From Levis to the border between L'lslet and 
Kamouraska counties, there ·are many small and shallow deposits of grave], 
most of which contain a large proportion of soft shale or slate, are well 
graded and make particularly smooth road surfaces, but wear fast under 
heavy traffic, and some of them readily crumble even under light traffic 
and form what resemble sand-clay rather than grave] roads. On roads of 
srnall traffic satisfactory results have been obtained with grave! No. 545 
west of Beaumont, with o. 546 southeast of Beaumont, with No. 547 south
east of St. Vallier, with No. 594 southeast of St. Jean, and with Nos. 601 
and 602 southwest of St. Roch. The percentage of shale or slate is lower 
in Nos. 545, 594, and 602 than in the others. 

In Kamouraska county, gravels os. 630, 637, 638, 639, and 640 are 
among the best between Levis and Rivière du Loup, apart from a few 
deposits worked solely for concrete aggregate, such as Nos. 619 and 623. 
They wear rather fast on the main road, but have proved dmable on roads 
of smaller traffic. A stretch of the sicle road running from the river road 
to St. Alexandre and surfaced with grave] No. 640 was in excellent condi
tion as regards smoothness and hardness. Other gravels in thi:; county 
are either soft or sandy, the latter being devoid of binding power and cor
rugating badly under the fast traffic of the main road. Beach gravels, which 
are available at a few places only and in limited amount, have been in use 
for a comparatively short time. So far they have proved to be as good as 
the best local bank gravels and should be more durable because of holding 
Jess soft fragment.s. The paving of the main road as far as Rivière du 
Loup will do away with the expensive maintenance of the present grave! 
surface, and will solve the problem of getting suitable material. Except for 
a few large ones, the grave] deposits in proximity to the main road are 
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becoming rapidly depleted. There is, on the other hand, an enormous 
amount of stone in the steep ledges, ridges, and knolls found almost every
where. The fracture planes in the rocks and steep faces of the exposures 
make quarrying easy, with little stripping. The rocks consist of quartzite 
and quartzitic-sandstone, and when crushed make a good aggregate for 
bituminous pavements. 

The St. Lawrence River road between Rivière du Loup and Ste. Flavie 
carried 500 vehicles a day, with larger . traffic near the towns of Rivière 
du Loup and Rimouski. The road was on the whole in fair condition. On 
both sides of Rivière du Loup, the road is badly corrugated in places and 
maintenance i a difficult problem on account of the volume of traffic and 
poor quality of grave!. A stretch of road between Isle Verte and Tobin 
surfaced with grave! No. 686 was somewhat rough on account of the mater
ial not being sufficiently consolidated, and another stretch near Tobin sur
faced with grave! No. 688 was decidedly corrugated. Grave! No. 686 has 
proved durable on the side road leading from the river road to St. Eloi, 
which carries light traffic. The grave!, however, takes long to compact. No. 
688 ha also been used with good results on roads of smaller traffic. From 
Trois Pistoles to St. Fabien, the road though fairly smooth is soft and 
wears fast. Gravels along this section are quite sandy and most of them 
are made up of friable pebbles. No. 689, composed of harder material, 
stood uµ under traffic better than the others, the difference being particu
larly noticeable when the road was wet. East of St. Fabien, gravel No. 690 
was firmly consolidated and wore evenly but fast. A stretch surfaced with 
grave! No. 691 was in good condition in places, badly corrugated in others. 
These two gravels were found more satisfactory than others used on the 
St. Fabien-Rimouski section. Grave! No. 693 used on the side road leading 
south from Bic was well compacted ,and made a hard, even-wearing surface. 
From Rimouski to Ste. Flavie, the river road is surfaced with beach grave!, 
which can be obtained anywhere along the shore from Father Point east
ward, and is in very good condition, wi,th the exception of a three-mile 
stretch from the town limits of Rimouski to Rimouski Wharf, where the 
traffic is larger. Under normal conditions this stretch can be maintained 
in proper shape with beach grave!, but during a prolonged spell of dry 
weather late in the summer, when traffic was at its height, considerable 
difficulty was experienced in keeping the grave! from being thrown to the 
sides by the fast-moving vehicles, and the road was eventually covered with 
~ thin layer of claypy sand as binding medium, in order to keep the grave! 
m place. 

The Rivière du Loup-Edmundston road is gravelled all the way. Traffic 
was 380 in the northern end and 680 vehicles a day in the southern end 
near the New Brunswick border, but was greater than either of bhese two 
figures for a few miles outside of the town limits of Rivière du Loup. The 
road was in very good condition, except on a four-mile stretch of straight, 
level road just outside of Rivière du Loup. This stretch, part of which 
passes through a peat bog, was surfaced with grave! No. 670, and was in 
poor condition, badly corrugated and very dusty. Another stretch of the 
same road farther south surfaced with the same grave! was in much better 
condition, Jess dusty, and 'Corrugated only in places. The same grave! used on 
a stretch of the road leading from the main road to St. Modeste and 
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carrying light traffic was firmly compacted, wore evenly, and the road was 
in good condition. Good grave! is fairly common along the main road as 
far .as tJhe New Brunswick border. Particularly good stretches of road 
1have rbeen built with grave! No. 655 between St. Honoré and Vauban with 
No. 658 west of St. Louis, with No. 659 west of Cabano, with No. 660 at 
Notre Dame, and with No. 664 between Ste. Rose and the Provincial 'border. 
Gravel No. 655 is slightly clayey, compacts firmly to a smooth road surface 
that shows good wearing quality and is but slightly dusty. The long stretch 
of road near the Provincial border surfaced with grave! No. 664 and other 
gravels of the same character was in excellent condition, dustless, and as 
smootJh as a good pavement. Owing to the high slate content of these 
gravels, the condition of the road may be much infl.uenced by weather. 

The Ste. Flavie-Matapedia road, entirely surfaced with gravel, carried 
on the average over 300 vehicles a day, with smaller traffic between 
Ste. Florence and Matapedia, where the country is for the most part 
unsettled. The condition of the road is on the whole very good. Gravels 
are fairly common throughout the Matapedia valley, but scarce from lake 
Matapedia to the St. Lawrence. They are as a rule well graded, <Consolida te 
readily on the road, and make smooth surfaces. With the exception of a 
few deposits, however, roads built with these gravels soften appreciably 
when in a wet condition, and wear fast even when dry. This is due mostly 
to the large proportion of soft shale or shaly limestone common to nearly 
ail these gravels. Mention will briefly be made of the gravels that have 
rbeen more serviceable and particularly more durable tJhan others. Deposit 
No. 709 holds, in its lower part, grave! which has been used with good 
results on a stretch of the main road near Ste. Angèle. A stretch of the 
same road surfaced with grave! from the upper part of the same deposit, 
whiah is of different composition and softer than the lower grave!, wore 
fast and was dusty. Grave! No. 713, which lies close to 709 and is prdbably 
continuous with it, has not yet been used on the main road, but a good 
and hard surface has been built with it on a sicle road ·crossing the deposit. 
A long stretch of road near St. Moise recently surfaced with grave! No. 714 
was in good condition and quite firm after a rainy day. Grave! No. 718 
has recently been used on a stretch oif the newly improved colonization road 
between Amqui and Matane. The road examined after a rainy day was 
well compacted, smooth and firm. On account of the short time of service 
and light traffic passing over the road, no conclusion can be drawn as to 
the wearing quality of the grave!, but judging from the small amount of 
friable pebbles that the material in the pit holds, it should be durable. A 
section of the road southeast of Amqui improved with grave! No. 719 was 
slightly rough but otherwise in good condition and was less adversely 
affected by weather changes tJhan stretches covered with other gravels. 
Sections surfaced with gravels Nos. 723 and 725 near Causapscal were 
smooth, withstood well the main road traffic wear and were not affected by 
rainy weather. No. 725 in particular, which was used in Causapscal, oeon
solidated firmly and showed good wearing quality under the village traffic, 
iwhich is greater than the average for the main road as given above. The 
section of the main road, both sides of Sayabec, which is approximately at 
.the height of land, was in poor condition and even slightly muddy when 
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wet, owing to the lack of suitable material. Between Ste. Flavie and St. 
Joseph, the road is surfaced exclusively with beach gravel hauled from 
the shore at Ste. Fla vie, and is in good condition irrespective of the weather. 

The road along the north shore of tihe Gaspe peninsula runs through 
fairly level land from Ste. Flavie to Ste. Anne. From there to Gaspe the 
<:ountry is very hilly ,and long grades are numerous, some of them fairly 
steep. The census tiaken by the Roads Department in 1929 gives a traffic 
on this road of 350 vehicles a day near Ste. Flavie and 200 vehicles per 
day near Mont Louis, which is in the hilly section of the road. On account 
,of the rapid increase in traffic over this road during the pa.st few years, 
;the traffic in 1931 may be conservatively estimated •as at least double that 
of 1929. The road, surfaced entirely with beach gravel, was in very good 
ieondition, particularly in tihe hilly section, which was more recently 
improved and upon which traffic prnooeds at reduced speed, down grade 
as well as up grade. Hank gr.avel is very scarce along the ·shore, being 
iound only at the mouth of some of the larger rivers, and is very poorly 
graded from the road-building standpoint. Beach grave!, on the other hand, 
is available almost anywhere between Ste. Flavie and Cap des Rosiers, is 
fairly uniform in coarseness and composition, and made up of quartzite, 
quartzose sandstone, and slate, the slate seemingly keeping the road surface 
properly compacted and bonded. It has given good results, except in a few 
places between Metis and Matane, where it i.s made up largely of hard 
quartzose rocks, and difficulty /WaS experienced during a iong, dry spell 
of weather in the latter part of the summer of 1931 in having the gravel 
properly compacted on the road and keeping the surface from raveUing 
.under traffic. 

On the south side of the peninsula the land in the immediate vicinity 
of the shore is either fairly level or gently undulating and grades on the 
main road are for the most part easy. The volume of traffic, particularly 
local traffic, is larger than on the north shore. The road is surfaced with 
beach grave! wherever it can be obtained, or all the way except between 
Broadlands and St. Jean, around Gaspe bay and a few other short 
stretches. The road is on the whole in very good condition, with beach 
gravel stretches better on the average than those surfaced with bank gravel, 
except a few places where the beach graYel used was too coarse and carried 
but little sand, with the result that it did not con olidate sufliciently, and 
the road surface was uneven, especially on clayey subsoil. Beach grave! is 
not so uniform as along the north shore, but except where too coarse material 
was used, it has made good and durable road surfaces. No. 763 is a large 
bar of particularly good hard beach grave!, and material of any desired 
coarseness is available right at the surface. On the section between Broad
lands and St. Jean, where bank grave! is almost exclusively used, gravels 
Nos. 733, 736, 737, 739, and 740 have given particularly good results. 
Deposit No. 733 has been just recently developed, and the gravel should 
give good service, judging from the present condition of a stretch of the 
main road at Broadlands improved with this gravel and also from the 
results of laboratory tests (Table I , page 167, and Table II, page 193). 
Deposit No. 736 is sandy and also holds much poorly graded material; 
the better graded part, although sandy, shows good wearing quality on the 
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road. Nos. 737 and 739 are ha.rd gravels, which do not consolidate firmly, 
but are quite durable. During a prolonged spell of dry weather in late 
summer, it was found necessary to add clayey sand as a stabilizing and 
binding medium on some stretches where the surface material was easily 
loosened by fast-moving traffic. No. 740 made a firm and smooth surface. 
The side road from Cross Point north, improved with gravel No. 735, was 
in very good condition when dry, but lost some of its firmness after rainy 
weather, owing to the weakening of the clayey binder. Farther east, near 
Bonaventure, a stretch of the main road surfaced with No. 751 was in good 
condition and firm after several days of rainy weather. Good road surfaces 
have also been built with the same gravel on roads of smaller traffic. Grave] 
No. 753 is coarse and bouldery but if crushed to proper size should prove 
a good and durable road material, as it consolidates quickly and firmly. A 
stretch of the side road leading north from the main road at Shigawake just 
improved with this gravel was in good condition, well cemented but rather 
r-0ugh, owing to the coarseness of the material. Around the Gaspe bay, 
there is no beach grave] and even bank gravel is scarce. Sorne of the gravels 
used around the bay hold much friable sandstone, which crumbles readily 
under traffic, and the sand-clay-like surface, though smooth, is dusty and 
wears fast. 

In the southwest part of the area, there are a number of roads tihait 
have been recently improved over their entire length. Sorne of them are 
part of the Provincial system of highways, others are secondary roads. One 
of these roads runs from St. Georges to St. Pamphile, in a direction approxi
mately parallel to the St. Lawrence River road, and the others lead off at 
different points from the St. Lawrence road inland to near the International 
border; they are the St. H enri-Ste. Germaine, Beaumont-St. P hilémon, 
St. Vallier-St. Camille, L'Islet-St. Adalbert, St. Jean-St. Pamphile and 
St. Alexandre-Rivière Bleue roads. The St. Georges-St. Pamphile road 
passes through high land all the way, almost level in Bellechasse and Mont
magny counties, gently rolling with an occasional fairly steep grade in Dor
chester and L'Islet counties. The St. Henri-Ste. Germaine road follows level 
land to Ste. Malachie station, then passes rather abruptly into the high 
land. The other roads run through level land for only a few miles after 
they leave St. Lawrence river, and then pass gradually into the high land. 
Throughout the high land, grades are almost continuous and some are fairly 
steep along the St. Henri-Ste. Germaine, Beaumont-St. Philémon, St. Vallier
St. Camille roads, and at both ends of the L'Islet-St. Adalbert road, wherea.s 
longer and gentler grades, with occasional level stretches are encountered 
along the St. Jean-St. Pamphile, St. Alexandre-Rivière Bleue roads and the 
centre part of the L'Islet-St. Adalbert road. The northwest slopes are as a 
rule steeper than the southeast slopes, owing to the general southeast dip 
of the country rock. 

In the more undulating parts of the southwestern end of the area, it is 
the usual practice to haul road gravel in winter and stock it in piles at the 
higher points along the road, so that when road work is started in the spring, 
only .a short down-hill haul is necessary to bring the material where needed. 
There are several advantages to this. Most of the deposits are situated 
along streams in valley bottoms, with steep up-hill grades from deposit to 
road. In many cases the land around the deposits is saturated with water 
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in late spring and early summer, making hauling almost impossible at a 
time when gravel is most urgently needed. In winter the deposits are more 
easily accessible, and t:Jhe hauling is done through fields along lines of easy 
grade, enabling larger loads to be carried. Labour also is more readily 
available in winter. On account of the heavy snowfall throughout the terri
tory, however, the work of clearing the pits from snow after each storm is 
a serious drawback. 

The St. Georges-St. Pamphile road carries light traffic, except near 
St. Georges where traffic is over 300 vehicles a day. The road is a Pro
vincial highway but when examined in the summer of 1931 had not yet 
been built ail the way up to the standard for that class of road as regards 
sub-base grading and drainage, and width of travelled way. The surface 
in some of the steep grades encountered in L'Islet county was somewhat 
rough, owing to rain water running over the surface in places, and washing 
away the fine material. Between the Beauce-Dorchester county border 
and Ste. Justine, the grave! is loose at many places, wears rather fast, and 
the road is dusty. There is very litt le gravel found along this section, and 
most of it is poor. Calcium chloride applied on some stretches through 
built-up districts greatly improves conditions in keeping down the dust and 
holding the gravel in place. A four-mile section between Ste. Rose and 
the road leading to Ste. Germaine was improved with partly disintegrated 
slate, loosened from outcrops and broken up at the same time by ploughing 
along the direction of lamination, the lamination plane being almost verti
cal. This stretch was in excellent condition, smoother and less dusty than 
any gravel surface, but under heavy traffic the material would probably 
wear faster than a good grave!. Farther east the road is in good 1condition, 
and most of the gravels used, although rather soft, wear evenly and not 
too fast under the light traffic prevailing on the road. The poor condition 
of a stretch of the road surfaced with gravel No. 614, between St. Adalbert 
and St. Pamphile, was largely due to bad drainage combined with steep 
grades. 

The only unimproved stretch on the St. Henri-Ste. Germaine road 
had just been surfaced with grave! when this road was examined in the 
summer of 1931. Rather coar.se gravel from deposit No. 540 was used, 
818 is the usual practice in the first ,improvement of an earth road, the coarse 
material serving as a foundation ,course for further improvement with finer 
grave!. Outside of this newly improved portion, where the gravel was 
still loose, the road, which 1carried light traffic, was in good ·condition, but 
wore fast .between St. Henri and St. Anselme, where traffic is larger than 
rfarther south, and where the gravels used, Nos. 522 and 529, .carry much 
soft slate or shale. Stretches near St. Léon, surfaced with soft schist 
gravels, were in fair condition but hardly firmer than good earth roads 
when examined! after a heavy rain. Gravels Nos. 533, 537, and 540 have 
·withstood traffic wear more satisfactorily than others. A section of the 
road between Ste. Claire and Abenakis, surfaced with gravel No. 533 and 
others taken from a group of deposits lying between these two places, was 
almost worn after five years' service lbut still quit:Je smooth and in good 
condition. 

The Beaumont-St. Philémon road, which carried heavy traffic as far 
south as St. Gervais, and rather small traffic from there to St. Philémon, 
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was in good condition all the way, but wore fast and was dusty in the low 
level 1and between Beaumont and St. Gervais, where the gravel is soft 
and shaly, though well graded. On a section of the road adjoining the 
main river road, and surfaced with grave! No. 546, the gravel fragments 
crumble readily under traffic and the smooth road looks like a sand-clay 
road. Throughout the higher land to the south .the road is in excellent 
Œndition and the gravels of good quality, although somewhat soft', due 
to the large amount of more or less friable schist that they hold. Par
ticularly good surfaces were obtained with grave! No. 556 at St. Damien 
·and No. 564 west of St. Philémon. A stretch lbuilt with grave! No. 554, 
which is softer than others, was in excellent condition, alroost as smooth, 
dustless, and impervious as a bituminous surface, but was said to soften 
considernbly during the spring thawing. . 

Traffic on the St. Vallier-St. Camille road reaches nearly 450 vehicles 
per <lay between S't. Vallier and St. Rapha'el, and is rather light ~arther 
south. The road is in good condition, except for several miles around St. 
Raphael, where the surface, though fairly good, is corrugated in places, loose 
in others. This is due, in part at least, to the irregular g:rading of the 
local gravels, which are made up of 1arge pebbles and ·Sand with but little 
intermediate-size fragments and take long to consolidate properly on the 
road. Grave! No. 559, though not exempt from this defect, ~s 1better graded 
than the others. Near St. Lawrence river, grave! is similar to that 
in @ther parts of the low land, being made up mostly of soft shale. The 
road surfaced with grave! No. 547 is good and smooth but wears fast and is 
somewhat dusty. The grave! has a deeper red colour than elsewhere in 
the low land and is said to stain vehicles when the road surface is wet. 
Very good stretches of road were observed on the higher land, particularly 
around St. Philémon, where grave! ils of common occurrence for miles 
east and west of that place, although not all .of it is :equally 1suita!ble. The 
better phase, represented by No. 565, though only of moderate hardness, 
makes a smooth road that remains dirm 1and gritty even when wet. 

On the St. Jean-St. Pamphile road, traffic reaches 250 vehicles per 
day between St. Jean and Ste. Perpétue, and is small farther south. From 
St. Damase, the road runs through woodis as far a.s Tourville, and through 
sparsely settled land farther on, apart from the two villages of Ste. Perpétue 
and St. Pamphile, so that over most of the way it is not practicable to go 
far from the road in search of materiial, ibecause pf the difficulty of hauling 
it. All gravels used on the road were sandy, lacked binding quality, and 
remained more or less loose under traffi.c. The road .was 1slightly corrugated 
and was dusty at many ipl1aces. Grave! is particularly scarce near St. 
Pamphile, where, according to the road patrolman, all the 1cleared up land 
ihas been well searched for grave! and only a few small deposits O'f sandy 
·gravie! found. 

The L'Islet-St. Adalbert and St. Alexandre-Rivière Bleue roads tra
verse wooded or sparsely settled country over most of their way and carry 
light traffic. ;Both roads are in good condition, but some of the gravels 
used are very sandy and, though satJisfactory under present conditions, 
would not do so well under larger traffic. The thickly wooded icoun'try 
and comparatively small amount of grave! needed make it impra.oticable 
·and unnecessary to go beyond the immediate vicinity of the road for 
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material, but as the land ibecomes more opened up, other 1and 1probably 
better deposits fwihl .be developed. Deposits of good gravel have been 
workedi in the setuled part at bath ends •of these two roads. On the L'Islet
St. Adalbert road, gravels Nos. 589. and 609 have given good and long 
service. Bath are iiather ·sandy, and No. 609 takes long to consol•idate 
·under the very light traffic prevailing where the gravel was used. On the 
6t. Alexandre-Rivière Bleue road, a stretch near the main river road 
sul'fa.ced with gravel No. 640 was in excellent •condition, and another stretch 
nearer to the river road and surfaced with No. 639 rwas also in very good 
-condition, although slightly corrugated in places. Farther south, gravels 
Nos. 644, 645, 646, anc1 649 have proved durable under the very light traffic 
using the road. No. 649 takes fong to 1compa:ct properly. 

DESORIPTION OF DEPOSITS 

Over 750 deposits w.ere examined, about half of which are described 
in the following :pages. The <leposi'ts lef·t out are as a rule of very small 
size, hold material of inierior quality, or are a'bout emausted. A number 
of deposits, in which excavation was ·started in good gravel but bas 
ibeen extended into less suitable material, are also described, unless the 
material left in the deposit is known to be as poor as what •is •exposed in 
the pit bank. In sa.mpling deposits for laboratory testing, the \Same general 
rule of including only the more important ones was also followed. Sorne 
large deposits, however, were not .sampled, on account af the difficulty of 
obtaining a representative sample. On the other band, it was deemed advis
able to sample a nurn'ber of deposits holding gravel of doubtful quality, 
only some of which are described in these pages. 

On account of the large extent of the territory covered, the wide varia
tions in the distribution and quafüy of the gravels in the different parts 
of the area, and the number of deposits dealt with, it is thought best to 
divide th~ subject according to :counties. The description of the more 
important deposits in each •county is preceded by a statement giving the 
occurrence, distribution, and general character of the gravels. The location 
and owner'.s name of the deposits described or tested are found listed in 
Table IV, page 200. A num'ber of counties bordering St. Lawrence river 
are not referred to because, the subsoil being marine clay, gravel is either 
aJbsent or very scarce. The small deposits occasionally found along streams 
become depleted soon after being uncovered and wor~d. 

Pontiac County 

The investigation work covered that part of the county bordering 
Ottawa river, from Chicester township to the eastern limit of the county, 
and -extending up to 7 miles inland. 

Gravel deposits are fairly cammon between Vinton and the eastern 
border of the county, and scarce west of Vinton, particularly so west of 
Chapeau, where the surface soil for miles consists of sand, probably a 
continuation of the Petawawa sand area south of Ottawa river. The coun
try west of Vinton, apart from a narrow strip along Ottawa river, Î•S thickly 
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wooded, and prospecting along the several streams emptying into the 
Ottawa would be likely to reveal workable gravel deposits within hauling 
distance of the main road. 

Few of the deposits carry high-gra.de material, but several are of par
ticular importance on account of their size and 1:Jhe ease with which the 
gravel can be excavated. 

Ail deposits examined occur a>S isolated patches of limited area, but 
some of them form knoll up to 75 feet in height and carry a considerable 
amount of gravel. In nearly ail the larger deposits, the coarseness of the 
gravel varies a great deal from place to place. Where there is a high pro
portion of large hard stones, such as in Nos. 1, 2, 16, 30, and <Jther smaller 
deposits, passing the run of the pit through a crusher would improve its 
quality and make use of the oversize that otherwise would go to the waste 
pile. 

1. Lot 9, Con. I , Chichester; near where road to Chapeau joins Provincial 
highway. 

'I'he deposit is flat-lying and may be of large size, as there are surface 
indications of gravel over an area of several acres. The excavation having 
a maximum depth of 20 feet does not reach the bottom of tihe deposit. The 
gravel varies much in coarseness, is generally coarse and• bouldery, and carries 
pockets of unsorted glacial drift. Pebbles of sample No. 1 taken from rusty 
gravel at a depth of 6 to 10 feet, had a percentage of wear of 16 ·5 (Grading 
A) in the abrasion test. It is the only easily available gravel for miles 
west of Chapeau and has been used with good results in the improvement 
of the river road following its recent inclusion into the Provincial system 
of highways. Crushing i:Jhe gravel would improve its quality as surfacing 
material. 

2. Lot 1, Con. I, Chichester; ! mile west of intersection of Provincial high
way with township line. 

In a large pit, 25 by 100 yards in area and up to 40 feet in height, 
drug in the steep slope of a knoll facing Ottawa river the bank was 
largely concealed behind talus when visited . In the upper bank the gravel 
is uniformly coarse and bouldery; finer clayey gravel is seen exposed at 
one place near the bottom of i:Jhe pit. The large amount of fresh grave! 
easily available with but little stripping would make it advisable to improve 
its road-surfacing quality by crushing. 

5. Lot 1, Con. I, Mansfield;! mile northwest of intersection of Provincial 
highway with tou·nship line. 

The deposit lies in low level land and is of unknown extent. Two 
shallow excavations now aggregate 4,700 square yards in area and have an 
average depth of 5 feet. Bad drainage prevents deeper digging. The gravel 
is more or less weathered throughout the exposed part, uniformly well 
graded, and carries 40 to 45 per cent of sand and no boulders. It has given 
good results as a surfacing material on the main highway but is not fresh 
enough for use as concrete aggregate. Pebbles had a percentage of wear 
of 17·0 (Grading A) in the abrasion test. 
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6. Lot 13, Con. V, Litchfield; t .mile southeast of Goldwin. 
7. Lot 21, Con. IV, Litchfield; at Campbell's Bay. 

Both Nos. 6 and 7 are large deposits similar in outline and character. 
They occur as steep knolls which are part of a bluff facing Ottawa river. 
Large pits in the form of side-hilP cuts, up to 75 feet in height, have been 
opened in both deposits, and show gravel that varies in coarseness, but is 
generally coarse and somewhat bouldery. Apart from the material close 
to the surface of the depositis, the grave! is free from weruthering, and half 
of the pebbles is made up of fresh limestone and dolomite. Thick layers 
of gravelly sand (approximately 75 per cent sand) are exposed in part of 
the lower bank of deposit No. 7. Al'1:ihough any size gravel can be obtained 
by digging at t he proper place, crushing and screening would be the better 
and more economical plan in large-scale development work, as ail the over
size would thus be utilized. The size and shape of ithe deposits make them 
particularly favourable for extensive development because, on account of 
the height of bank, comparatively little stripping would have to be done. 
Pebbles of sample No. 7 taken in fresh gravel had a percentage of wear of 
11 ·2 (Grading B) in the abrasion test. 

13. Lot 19, Con. I, Clarendon; -j mile west of junction of Provincial highway 
with road to Portage du Fort Station. 

A large shallow pit, 4 to 5 feet deep, dug in a low-lying deposàt, which 
is part of a large fiat bordering Ottawa river, shows sandy grave! inter
stratified with thin sand layers. It is on the whole too sandy for road use: 
The deposit apparently covers a large area, but the gravelly part does not 
extend below the present pit depth. 

16. Lot 9, Con. VI , Clarendon; just west of Shawville. 
Grave! occurs in the lower part of the south slope of a large ridge of 

boulder clay trending east and west. The gravel is made up of about 15 
per cent boulders, 55 per cent pebbles, and 30 per cent sand, 'but coarseness 
and grading vary from place to place. The grave! pocket looks about 
exhausted, but more grave! is said to occur towards the crest of the boulder 
clay ridge. The pit which has now a 30-foot face was originally opened 
in finer grave!, and as the excavation proceeded farther into the ridge, 
coarser material was dug. It is now thought too coarse and bouldery for 
use without crushing. Another obstacle to further development is the 
thickness of overburden, which reaches 5 feet. 

18. Lot 7, Con. V, Clarendon; 1 mile south of Shawville. 

The deposit holds much more sand than grave!. A large pit in the 
steep bank of a brook shows sand interstratified with thin layers of grave!, 

1 The term " side-hill " is found convenient to use in describing the shape of excavations opened 
in sloping ground, and does not necessarily mean the side of a bill, In excavations opened in level 
ground, the pit hank is of about the same height ail around, whereas in side-hill excavations the 
height of bank gradually increases from the down-slope to the up-slope side of the pit. In side-hill 
<iuts there is praetically only the up-slope bank. 
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the whole very fresh and clean. Much of this material has been used as 
aggregate in concrete works with good results. The opposite bank appears 
to be more gravelly, as judged from several shallow test pits dug by the 
owner. 

20. Lot 1, Con. IV, Bristol; at the intersection of Provincial highway with 
township line. 

The deposit is in the form of a flat-topped ridge. The bank of an 
excavation, 1,500 square yards in area and from 7 to 18 feet in depth, is 
now largely concealed behind talus. Sample No. 20, taken abow the talus, 
at a depth of 1·5 to 3 · 5 feet, represents coarser material th an the average 
of the exposed bank, which is on the whole very sandy. Although the vol
ume excavated is small compared to the size of the ridge, the amount of 
grave! of suitable coarseness for roads remaining in the deposit is probably 
small. 

21. Lot fj, Con. IV, Bristol; t mile southeast of where Provincial highway 
crosses Silver brook. 

A large excav•ation, oval in outline, cuts through part of the fiat top of 
a low ridge trending northwest-soutbeast, and measures 45 by 95 yards, 
with a maximum depth of 40 feet. The grave! deposit proper is 
in the shape of a steep-sloped ridge or knoll and is overlain by sand, the 
latter in the form of a fiat-topped ridge, so that the thickness of sand cover 
rvaries from 2 feet at the crest of the grave! ridge to 10 feet and more 
towards the foot of the .slvpes. The gravel is ooarse and bouldery at .the 
northwest end of the pit, and decreases gradually in coarseness towards 
the other end, 'where it is ·replaced by .sand, so that any desired size of 
material .can be obtained by selection. An abrasion test run on pebbles 
o'f sample No . 21, rwhich was taken at a depth of 7 .to 10 feet, gave a 
rpercentage ·Of wear Qf 21·5 (Grading A). Sample No. 21 represents the 
coarse material at one end of the pit; sample No. 21a was taken in fine 
and fresh gravel overlain with 10 feet of sand in the southwest rbank; 
sample 21b is fine sand from the southeast end. The low result obtained in 
the mortar test on sample 21b (Table III, page 195) is due to the fineness 
of the sand, over ,70 per cent of which passes through the 28-mesh sieve. 
The coarser sand and grave! are undoubtedly suitable as aggregates in 
ooncrete mixtures. There is a large amount of both grave! and sand 
availa:ble, but the removal of the weathered and useless sand covering the 
more suitable material increases the 1cost of 'Winning. 

22. Lot 8, Con. III, Bristol; a long side road ~ mile northeast of N on;;ay 
Bay. 

The deposit is almost fiat-lying and of unknown e>.'tent, but probably 
covers at least 2 acres, as judged by a v.ery slight rise of the .surfaoe over 
that area. A 19Illall trench-like pit, reaching a depth of 13 feet at its centre, 
shows coarse and bouldery but otherwise well-graded, fresh, and bard grave!. 
The small amount used so far on local roads has given good results. 
Boulders make up about 10 per oent of the whole and are mostly confined 



37 

to the upper part of the vit bank. Screening out the liarger •St<mes .corn.mon 
in the upper bank hampers develo;pment work, but the quality of the grave! 
wauld make it worth ierushing. Owing to its àow situation, the grav.el 
should be used preferably on the river road and other local roads, so as 
to avoid up-grade ·hauling towards the north. 

26. Lot 9, Con. VII, Onslow; at fork of roads. 
Ir11egularly g:raded, loose grave! ·is seen in a pit 2,600 square yards in 

area and 15 feet in average depth. The gravel is coarse and bouldery at 
one end of the 1excavation and fine and sandy at the other. .The coarser 
material run:s about 5 per 1cent boulders, 65 pebbles and 30 sand, and the 
rfiner is at least 80 per cent .sand. Gravel for road use is now taken from 
pit No. 27 a short distance to the northwest, where the material is better 
graded. Both pits are in the same grave! deposit, whrch is part of a large 
sand area and in places is thickly covered with sand. 

27. Lot 8, Con. ·VII, OnsBOiW; nea;r fark of roads . 

The deposit at this place slopes steeply south and a large side-hill 
excavation, 1,700 square yards in area and 50 feet in maximum depth shows 
well-graded gravel. The grave! in the upper 10 feet of the bank is all 
more or less weathered. Farther down, the :bank is talus-covered. Fresh, 
hard grave! Ï's seen in the bottom of the pit. Sample No. 27 was taken at 
a depth of 2t to 5 feet, in partly weathered grave! with a high proportion 
of soft stones. Sample No. 27a is fresh, medium-fine sand taken at the 
edge of the 1deposit. The graveI is well graded for road ipurposes, but the 
great depth of w.eathering is .a serious disadvantage. The low results 
obtained in the mortar test (Table III, page 195) are probably due to the 
mica and weathered •grains <Contained in the sampled material. 

·28. Lot 22, Con. VII, Onslow; near line of Con. VI. 

The deposit occurs at the foot of a syenite hill and is beachlike in form. 
n is of unknown extent and apparently shallow, as it lies between syenite 
'Outcrops, .and the rock is ·ailso seen in places in the bottom of the pit, which 
averages 6 feet in depth and is 1,500 isquare yards in extent. The g:ravel 
is medium coarse throughout and made up of half pebbles and half .sand. 
Over 75 per cent of the pebbles is gneiss. Although of rusty colour, the 
gravel is not too weathered and is fairly hard. It has proved satisfactory 
on the road 'beùween lots 21 .and 22, Con. VI, which carrie light traffic. 

129. Lot 24, Con. VII, Onsfow; near line of Con. VI. 

· The deposit occupies the steep lower slope of ·a syenite hill and is of 
~arge size, but the depth varies much from place to ;place, owing to the 
irregular surface of the rock upon which the grave! lies. A large ·side-hill 
pit, covering 2,500 square yards and having a maximum height of bank 
of 50 feet, shows medium-fine gravel averaging half sand. The proportion 
of sand varie' with the different layers from 30 to almost 100 per cent. Apart 
from an occasional big block of syenite, there are no boulders. The gravel is 
fres.h and the pebbles are made up almost exclusively of harcl syenite and 
gneiss. 
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30. Lot 24, Con. IV, Onslow; just south of C.P.R. track. 
Close to half of the amount of gravel in the deposit, or about 10,000 

cubic yards, has been excavated. What is left exposed in the old pit bank 
carries at least 15 per cent boulders and is useless for roads unless crushed. 
The deposit bas the shape of a low knoll, the central part of which has been 
excavated to the underlying clay, 30 feet below the top of the knoll. 

Hull County 

All developed deposits, except those situated in Hull township and part 
of Wakefield township, have been covered by the present investigation. 

Gravel is fairly common throughout the larger part of the county, par
ticularly along the Gatineau river, but much of it forms either small and 
shallow deposits, or carries a high percentage of sand. Large deposits of 
good road gravel occur south of Low, around Maniwaki, and northeast of 
Ste. Famille, but are scarce elsewhere. A wide sand area extending from 
Gracefield to several miles south of Kazabazua and covering almost four 
townships shows hardly any gravel on the surface. 

31. Lot 17, Con. X, Eardley, near Provincial highway and line of Con. IX. 
The amount of gravel and sand taken out, 8,300 cubic yards, probably 

represents half the volume of the deposit, which is fiat-lying and thickly 
covered with sand, so that its size can only be approximately estimated. Fine 
sandy gravel, interstratified in places with boulder sand and sand, is exposed 
to a depth of 6 to 12 feet in the bank of a pit 2,400 square yards in area. 
Coarseness, grading, and amount of sand vary much between the different 
layers. The gravel is fresh and the pebbles are mostly hard. 

33. Lot 2, Con. VII, Wakefield; along Provincial highway, 2 miles north of 
Alcove. 

Fine gravel and gravelly imnd are exposed in a pit dug in the lower slope 
of a hill. The pit has an area of over 600 square yards and a maximum 
height of bank of 40 feet . The volume excavated, 4,000 cubic yards, is but 
a small proportion of the total amount avaliable. The material is fresh 
and well graded, but on account of its high sand content, over ~ on the 
average, it is more suitable as concrete aggregate and very little is now used 
on roads. 

35. Lots 50 to 52, Con. II, Law; between Provincial highway and C.P.R. 
track. 

The deposit lies in the west bank of Gatineau river, which forms at 
this place a steep hluff, about 100 feet in height. Severa! pits have been 
worked: the largest, over 100,000 cubic yards in size, in the slope of the 
bluff; another, over 5,000 cubic yards in size, in a low knoll lying on the 
top and edge of the bluff; and a third, 3,900 cubic yards in size, in a high, 
steep knoll a short distance back from the bluff. The Hull-Maniwaki line 
of the Canadian Pacifie railway skirts the foot of the bluff and passes along
side the larger excavation, which is owned by the railway company. The 



39 

gravel is on the whole coarse and bouldery, with large streaks poorly graded. 
Half of the stones are crystalline limestone, mostly fresh. The importance 
of the deposit lies not so much in the high quality of the material as in its 
large size and its close proximity to the Provincial highway. The gravel is 
not deeply weathered and if passed through a crusher would make a fair 
xoad-surfacing material. 

37. Lot 47, Con. X, Law; between Provincial highway and line of Con. IX. 
A pit has been opened reeently in the upper slope of a knoll. The pit 

bank, up to 20 feet in height when visited, shows coarse and bouldery gravel 
.of much the same character as o. 35. It needs to be crushed. 

38. Lot 12, Con. XI, Aylwin; where road ta Danford Lake crosses county 
line. 

The deposit lies at the western border of the county. An excavation 
e>..'tending over 1,200 square yards apparently reaches the bottom of the 
deposit at an average depth of 9 feet. The gravel is partly weathered and 
rather soft, but well graded and uniform throughout 8/S regards size of 
constituents. Pebbles of sample No. 38, taken from weathered gravel at 
<lep th of 2 to 3 · 5 feet, had a percentage of wear of 25 · 4 ( Grading D) in 
the abrasion test. The amount of gravel available is probably not much 
more than that already taken out, but it is the only gravel available for 
rriiles, as the deposit lies at the western edge of the wide sand area already 
mentioned, in which no suitable road gravel has been found. It has been 
used on a stretch of the road leading to Kazabazua and has given good 
service under light traffic . 

.39. Lot 49, Con. X, Aylwin; near line of Con. IX . 

Like No. 38, it is a flat-lying stream deposit of limited extent. The 
gravel is uniformly well graded, fairly fresh, rather high in sand. Although 
satisfactory on local road carrying very light traffic, it is too fine to stand 
the wear of the traffic prevailing on the main road farther east. 

40. Lot 49, Con. X I , Aylwin; on west bank of Pickanock river. 

There is apparently a large amount of grave! lying in the west bank 
of Pickanock river. The deposit has remained so far untouched, except for 
shallow test pits dug by the owner, which show bouldery and rather poorly 
graded gravel, but the pits were not deep enough to obtain a good idea as 
to the general character of the deposit. The remoteness of the deposit from 
any travelled road may not justify the expense of developing it for road 
purposes, even though no other deposit of comparable size is known to occur 
for miles to the east. 

41. Lot 15, Con. I , Wright; near intersection of Provincial highway with 
Concession line. 

Th~ deposit is in the form of a steep knoll or ridge, eut across by an 
excavat10n 735 square yards in area and 35 feet in maximum depth. Except 
for a 6-foot lens of boulders directly underneath the top of the knoll, the 
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bank holds mostly loose, fresh, fine gravel or rather gravelly sand, more 
suitable for concrete than for roads. The amount taken out is but a small 
proportion of the total volume of the deposit. The upper 2t to 5 feet of the 
bank is fine sand and may be considered as overburden. 

43. Lot 21, Con. III, Bouchette; near line of Con. IV. 

The deposit is fiat-lying and of unknown extent, but probably large. 
When visited in 1929, the pit measured over 3,000 cubic yards and a local 
contractor was then taking out grave! by machinery at the rate of 250 
cubic yards per day to surface a stretch of the Provincial hig!Jway near 
Bouchette. The gravel is uniformly well graded but rather fine, carrying 
over 75 per cent of sand. It is a better road material than other local 
graYels, which are all very sandy. The thick zone of weathering renders 
the graYel unsafe for use as concrete aggregate, unless taken only below 
the weathercd zone. 

44. Lot 43, Con. Ir, Bouchette; along Provincial highway. 

A large pit, 470 square yards in area and "·ith a maximum height of 
bank of 25 feet, shows grave! that is generally fine and mixed with much 
sand. Sample No. 44 is from the coarser, 44a from a finer grave!, the latter 
nearer the edge of the depo it. The gravel is comparafo·ely free from 
"·eathered material, though slightly dusty. The deposit forms a large 
ridge, but much of it is too fine for road work. The coarse grave! lies 
apparently in pockets or zones underneath the crest of the ridge. Another 
large excavation in the same ridge, a short distance to the northea t, is 
now abandoned, as ail the coarse granl at that place has been taken out. 
Sample No. 44a (Table III, page 195) gave a rather low result in the mortar 
test. This is owing to dust or clay clinging to the stone fragments and 
keeping the cement from adhering to them. This coating is seen only in 
certain layers in the bank. Washing the material would very likely make it 
suitable as concrete aggregate. 

45. Lot 1, Range TV, Gatineau Road; near intersection of Provincial high
ira y u·ith tou:nship line. 

The surface of the deposit is level with the surrounding land and the 
amount of grave] it contains is unknown but apparently large. The exca
vation extends over 960 square yards and bas a maximum height of bank 
of 25 feet. The grave! is fresh and uniformly coarse with about 5 per cent 
of boulders. Sand pockets up to 4 feet in thickness found in places on top 
of the grave! \rnuld increasc the cost of stripping. 

46. Lot 31 . Con. III, E ensington; near fork of roads. 

"\\-ben the deposit was visited in 1929, a pit was being opened for 
material to surface the road leading to Montcerf. The deposit covers only a 
small area and its dcpth is unkno"·n. Outsicle of the ne"· excavation, 
sewral shallO\Y te~t pits were dug by the o"·ner and ail show grave! that 
is uniform in :::izc throughout. being medium coar:::e with not more than 
half sancl. It packs rcadily on the road and is apparently of good quality. 
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47. Lot 42, Con. I, Kensington; near east shore of Gatineau river. 
Gravelly sand is exposed in a large pit in the uppe~ slope. of a ridge 

facing Gatineau river. It is too sandy for road use as it carnes at least 
75 per cent of sand, but may be suitable as concrete aggregate, as the sand 
is coarse and well graded . 

.53. Six miles N.E. of Ste. Famille; near Provincial highway. 
The deposit is in the form of a low, fiat-topped knoll. Along the north

ern slope, there is a side-hill excavation covering 2,200 square yards with 
the inner bank 10 to 15 feet in height. The gravel is more or less weathered 
throughout, only moderately bard, and carries much sand, but the sand is 
mostly very coarse and the gravel is on the whole uniformly well graded. 
Gneiss and granite make up from 80 to 90 per cent of the pebbles. A test 
pit dug 100 feet back from the main pit face shows similar material, so 
that the amount of gravel is at least twice that already taken out. All the 
excavated material, 6,500 cubic yards, bas reccntly been used in the sur
iacing of a stretch of the new Provincial highway between Maniwaki and 
Mont Laurier that is in very good condition. 

Labelle County 

Investigation work was confined to that part of the county adjacent to 
the Maniwaki-Mont Laurier-Montreal provincial highway, and probably 
includes all the developed deposits of the county. 

Gravel is comparatively scarce throughout the area examined, and 
most of it is hardly of size suitable for road surfacing. Fairly large deposits 
of good gravel are found only near Mont Laurier, Nominingue, La Con
ception, and west of St. Jean, whereas large areas around Labelle and 
Guenette are almost totally devoid of gravel. Drift boulder deposits are 
everywhere of corn.mon occurrence. In these are occasionally found pockets 
of coarse and bouldery gravel, some of which have been excavated and the 
material crushed to the proper size for road work. The scarcity of good 
gravel has resulted in an intensive search being made for such material, as 
attested by the large number of small pits, particularly along that section 
-0f the highway between Mont Laurier and the eastern border of the county. 

54. Four miles u:est of St. Jean; along Provincial highway. 
The deposit is in the form of a steep ridge 75 feet in height and several 

hundred yards in length. The Provincial highway crosses the ridge through 
a large eut 50 feet in depth, from which gravel is taken for surfacing the 
highway. The large faces of the eut mostly concealed behind talus, show 
in the upper part coarse and bouldery gravel directly underneath the crest 
of the ridge, and somewhat finer material clown the slopes, with an average 
of 30 per cent boulders in the exposed part. Crushing the grave! would make 
it more suitable and would prevent the oversize stones from going to waste. 
The size and shape of the deposit make conditions favourable for large-scale 
development. The importance of the deposit is further enhanced by the fact 
that for many miles west no other large deposit is found close to the main 
highway. 
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55. One mile west of St. Jean; near Provincial highway. 
In the bank of a brook, a pit 2,900 cubic yards in size and 6 to 9 feet 

in depth shows uniformly well-graded, fine, and very sandy gravel, carrying 
at least 75 per cent of sand. A stretch of the Provincial highway surfaced 
with the gravel has a fairly smooth surface, but the material does not com
pact firmly, owing to the excess of sand. The pit reaches the bot tom of 
the deposit and the amount available is probably twice that already taken 
out. Betweeen deposits 54 and 55 there are surface indications of gravel at 
several places. 

61. Lot 23, Con. I, Campbell; west of fork of roads on Provincial highway. 
A large excavation 3,300 square yards in area and 30 feet in greatest 

depth shows well-graded gravel varying in size from medium coarse to 
very fine and sandy. Generally it carries a high proportion of sand. In 
the upper bank the material is partly weathered and in places strongly 
rusty. Pebbles from sample No. 61, taken at a depth of 3·5 to 5 ·5 feet had 
a percentage of wear of 14·7 (Grading A) in the abrasion test. The amount 
of grave! available is probably large, but is difficult to estimate because 
the grave! is concealed under a blanket of sand of variable thickness. In 
the same sand area are found two other pits in sandy gravel, one, now 
abandoned, 250 yards, and the other one-half mile northwest of pit 61. It is 
not known whether gravel forms a continuous deposit over that distance, 
or occurs as pockets within the sand. The three excavations aggregate 
40,000 cubic yards in size. 

67. Lot 41, Con. V, Loranger; along Provincial highway and C.P.R . track. 

A large quantity of gravel has been taken from the deposit by the 
Canadian Pacifie Railway Company for ballast. The long pit bank, up 
to 50 feet in height, shows gravel that is interstratified with much sand. 
Coarseness of gravel alone varies much between the different layers. Over 
90 per cent of the pebbles are of gneiss. There are large streaks of good 
road gravel seen in the bank, but none of it is economically available, on 
account of being too thickly covered with poorer material. 

71. Lot 14, Range S .W. Rivière Rouge, Marchand, between Provincial 
highway and Rouge river. 

The deposit forms a small, gently sloping knoll and holds fresh and hard 
gravel that varies from coarse and slightly bouldery to fine and sandy. 
The coarse gravel has given satisfactory results in road surfacing. 

73. Lot 27, Con. III, Clyde; at La Conception. 
The deposit lies in a steep bluff facing Rouge river, and is apparently 

of small size. A road, eut through the upper part of the bluff, has exposed 
a 15-foot bank of fresh, medium-coarse, well-graded grave! carrying about 
35 per cent of very coarse clayey sand, but the bank farther from the edge 
of the bluff shows mostly sand . A stretch of the Provincial highway 
surfaced with the clayey grave! was smooth and firm when visited in 
July 1929 and August 1930. 
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Papineau County 

AU deposits covered by the investigation are included in a strip of land 
bordering Ottawa river and varying in width from 4 to 9 miles, and occur 
grouped in four different localities, namely: near Perkins, Buckingham, 
Valdor, and Montebello. Outside of these, grave! is very scarce. 

None of the deposits examined can be considered high-grade road 
material, but some hold gravel and sand that are particularly sui.table as 
aggregates in cernent mortar and concrete and are worked almost solely for 
that purpose. 

74. Lot 13, Con. VII, Templeton; west of road running along Blanche river. 
Fresh coarse sand and fine gravel are available in large amount in the 

deposit and have given good results as aggregates in concrete mixtures. 
There is very little gravel of proper size for roads. 

76. Lot 7, Con. IX, Templeton; south of road to lake Plumbago. 
The deposit forms a fiat ridge or knoll 1·5 to 2 acres in extent. A pit 

opened in the west slope has exposed gravel that decreases in coarseness 
gradually from the edge towards the centre of the knoll, the proportion of 
sand, which is largely coarse, varying from one-half to two-thirds. The 
gravel is well graded throughout and though rather deeply weathered 
is fairly hard. It is found entirely satisfactory on local roads that carry 
light traille. Pebbles had a percentage of wear of 14·2 (Grading B) in 
the abrasion test. There are other similar knolls or ridges in the neigh
bourhood, and · the amount of gravel is undoubtedly large, but difficult to 
determine without sounding. 

79. Lot 13, Con. IX, Buckingham; where Provincial highway crosses 
line of Con. VIII. 

The 50-foot bank of a large side-hill excavation in the steep slope of a 
bluff facing a brook was talus-covered over three-quarters of its height when 
visited in 192~. Coarse and bouldery gravel is exposed in the upper part, 
and mostly coarse sand in the lower part of the pit. The zone of weathering 
is thick, but apart from the intensely weathered material in the upper three 
feet, the gravel is fairly hard and would be suitable for roads if crushed 
to the proper size. Sample 79 is from the coarse gravel in the upper bank, 
and 79a from fresh coarse sand in the pit bottom. An abrasion test run on 
pebbles of sample No. 79 gave a percentage of wear of 11·6 (Grading A). 

80. Lot 14, Con. VII, Buckingham; near line of Con. VI. 
The deposit forms a bench or terrace facing Lièvre river to the east. 

Grave! that varies much in coarseness from place to place is exposed in an 
excavation, 1,500 square yards in area and 50 feet in greatest depth , opened 
along the north edge of the bench. The gravel lies under a blanket of sand 
that varies in thickness from 1 foot at the end of the pit nearest to the east 
slope of the bench to over 6 feet at the opposite end. The gravel is partly 
weathered and rusty in the upper bank, particularly that part lying under 
thin caver. The amount of work involved in stripping the gravel from its 
overburden hampers further development. 
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dl. Same location as No. 80. 

A short distance southeast of No. 80, a large pit in the steep slope of a 
gully cutting through the bench shows much more sand than grave!, and is 
worked almost solely for the production of mortar sand and concrete grave!. 
The material is fresher than No. 80, but too fine for road work. Sample 
No. 81 was collected in the upper part of the pit bank and contained some 
weathered material, which probably accounts for the low tensile strength 
in the mortar test (Table III, page 195). 

In a lower bench at the river shore, another large pit is worked in the 
winter for road grave!, which is hauled over the frozen river. The sand 
overburden is thinner than in the upper bench. 

82. Lot 14, Con. VI, Buckingham; west of road running along west side of 
Lièvre river. 

A short distance south of Nos. 80 and 81, in the lower slope of a rocky 
hill is a large side-hill excavation over 3,000 square yards in area. Coarse 
and bouldery grave! is exposed in the up-hill bank, which is 30 feet high, 
and finer grave! in the down-hill sicle of the pit, where sample No. 82 was 
taken. The coarser grave! in the higher bank is rusty in streaks, whereas 
the finer material in the lower bank is clayey and fresher. The average 
coarseness for the whole pit is roughly as follows: boulders, 10; pebbles, 60; 
sand, 30. It is probable that the pit was originally opened in grave! of the 
right size for road work and has now reached up hill into the more bouldery 
grave!. The finer grave! looks almost exhausted, but more may be available 
below the fioor of the pit. 

83. Lot 15, Con. VIII, Lochaber; near fork of roads and line of Con. IX. 

Very fine grave! is seen in a large excavation that is worked at several 
levels. The excavation extend over an area of 2,300 square yards and 
there is a difference in elevation of 40 feet between the top of the bank and 
the fioor of the lower level. The grave! is very uniform in size throughout 
and holds at least 75 per cent of sand, which is rather too sandy for best 
results in road work. There is an overburden of fine sand 2 to 4 feet in 
thickness on top of the grave!. 

85. Three miles northwest of Montebello; Côte St. Hyacinthe, on farm of 
E. Arbique. 

The deposit forms a ridge several hundred yards in length, at one end 
of which grave! has been excavated over an area of 2,600 square yards. 
The pit bank has a maximum height of 30 feet, the lower two-thirds being 
talus-covered when the deposit was examined. In the upper bank the grave! 
is weathered and pebble size varies much from place to place but the finer 
material is uniformly well graded. Sample No. 85 taken in the weathered 
zone at a depth of 5 to 8 feet, represents more sandy grave! than the pit 
average. ::.\fost of the excavated grave! has been used in road surfacing 
with better result.s than could reasonably be expected from the material 
exposed in the pit. The high pit talus quite likely conceals the better 
grave! from view. 
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86. Tu:o til northu: ~t of JI ont b U.o · Cote t. Hyacinthe, far-m of A. 
P'riard. 

In he up er slope of eep bluff facing a brook a pit just opened 
a the time of the -amination 1929 in wba promise to be good road 
graYel. The opening now covers 3 0 square ·ard and reacbe~ at one place 
20 fee in depth. ..\.lthoulYh ~omewbat sandy, the gravel i fairly uniform 
in coarsen -~ and qualit througbou the e.'\."]>o-ed part, and comparatively 
fresb. 

88. One and a hal il ~ outhea t of t. Amédée; along road, faT'm of 
O. Gagnon. 

The deposi occurs at the ummit of a p ~ in a range of low bills, is 
flat-lyinu and of unknown bu probably large size. A trencb-like excava
tion reachincr a depth of 15 fee sho gravel that i irregularly graded, 
tha is i carri ~ an exc -~ of fine ~and. ample _ T o. 88 represents better 
graded mat~ial than the pi a•erage. .Although fresb throughout, it holds 
a rather high amoun of friable material. 

Argenteuil Connty 

The work co•ered nearl all the township fronting Ottawa river and 
a small area in e northwes corner of the county. 

Gra•el ·~ ~carce immedia ely north of Ottawa ri•er, and common far
ther north. Ali the depo8 wit.h one excep ion are small and hallow. 
The only larae deposi , _ -o. 103 lie near the ea ern border of the county. 
The small and shallow deposi -, particularly numerous in Ohatham town
ship are strikinaly alike in character, the only \ariation being in the rela
tfre proportion o - pebbl - and cand. They are all andy and made up of 
very bard, well-graded strongly rusty material, with hardly any boulders 
or O\ersize pebbles. The less _andy deposi haYe proved good for road 
urfacina, bu mo if no ail of hem hold little and or grave! suitable 

for use in mortar or concrete mixtures. Owing to their mail size and 
imilarity of character, no furtber description · necessary. The more 

importan are found ·steel under Xo . 90, 91, 92, 97, 98, and 101, in Table 
IV, page 201. and the resnl - of est· on a few of tbem in Tables I , II, and 
III. An abr~ion test run on pebbles from sample Xo. 92, whicb was taken 
at a dep h of from 3 ro 6 feet, gave a peœentage of wear of 11 ·8 (Grad
ing A}. 

103. Six mile$ east of Lachute; East Settlement, near intersection of Pro
vincial hi.ghu;ay v:ith wunty line. 

The deposi forms a bluff facing a brook to the east and is over one 
mile in length. I li ~ ju...'"t wes of the border line between Argenteuil and 
Two ~foun ains coun ies. ~ i i he only local depo it, it bas been exten-
ively worked for road ma.terial. The grave} is well exposed in several large 

excavations, the larger being an old railway pit, parts of which have been 
later worked for road gravel. The gravel · softer and less uniforrn in 
coarsen ~~ than he rus y gra •els found elsewhere in the county. It is on 
the wbole •ery coarse and bouldery. At several places a coDBiderable thick-

8St23-C 
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ness of fine, sandy, poorly graded gravel overlies the coarser material. As 
a rule the coarser gravel is well graded and once crushed to proper size 
makes a good road-surfacing material. Although there is a large volume 
of gravel left, its Jack of uniformity would be a detriment in large-scale 
development of the deposit. 

Terrehonne County 

Nearly ail grave! deposits that have been worked for road or other 
purposes are found along or very close to the route of the Mont Laurier
Montreal highway so that the present investigation was confined to a narrow 
strip of land bordering that highway. 

Grave! is fairly common ail along the road except west of St. Jovite and 
between Ste. Agathe and Ste. Adèle, but the deposits though numerous are 
nearly ail of smal! size. Large deposits of good road grave! are found east 
of St. Faustin, north of te. Agathe, south of Shaw'bridge, and west of St. 
Jérôme, the latter by far the largest. 

Surface indications of grave! were noted at many places following a 
cursory examination of the ground for a short distance both sicles of the 
highway, so that systematic prospecting work for grave! would probably 
reveal the presence of other deposits. 

109. Lot 24, Con. VI, Wolfe; along Provincial highway, ! mile east of St. 
Faustin. 

The <leposit, which is flat-lying, extends on both sicles of a brook and 
abuts on one side against a boulder clay ridge. A large excavation, which 
cuts through both banks of the brook over a distance of 135 yards and an 
average depth of 15 feet, shows gravel that is fairly uniform in size 
but rather coarse and bouldery, with 10 per cent of boulders on the average. 
It is comparatively free from weathered fragments, and would be a good 
road-surfacing material if brought to the proper size by passing through a 
crusher. Submitted to an abrasion test, pebbles showed a percentage of wear 
of 13 · 8 (Grading A). As judged by the result of the mortar test on 
sample No. 109 (Table III , page 195) the grave! is unfit for use as aggregate 
in concrete mixtures, on account of streak of material coated with ru ty 
dust. The extent of the deposit is unknown but apparently large. The 
grave! lies under 1 ~ to over 3 feet of fine sand as overburden. 

110. Lot 2, Con. VI, Wolfe. 

111. Lot 42, Con. VI, Beresf ord. 
112. Lot 35, Con. VI , Beresford. 

These are small deposits not over 6 feet in dcpth. Similar shallow 
deposits are seen at several other places in the fiat land bordering oire 
river, between Nantel and D egrosbois. They al! carry good ~o:id grave!, 
uniform in coarseness throughout, although somewhat. andy in places. 
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113. Lot 13, Con. V, Beresford; alongside road, near line of Con. VI. 

The deposit is fiat-lying and surrounded by low, marshy soi!. A large 
excavation covering 18,100 square yards in area and reaching the bottom 
of the deposit at an average depth of 6 to 7 feet, shows fine gravel carrying 
from 50 to 75 per cent sand and no oversize stones, apart from an occasional 
large anorthosite boulder. The gravel is bard and fresh, uniform in size 
throughout, but the high sand content is a disadvantage. The material 
makes a smooth road surface and wears well, once sufficiently compacted. 
The amount available is at least as much as that already taken out. 

115. One-half mile north of Piedmont; between Provinciq,l highway and 
North river. 

In a shallow pit opened in the top and edge of a steep bluff facing 
North river, there is exposed fresh, well-graded gravel carrying over 65 
per cent sand. The pit reaches the underlying clay at a maximum depth of 7 
feet and the extent of the deposit is unknown. 

116. Piedmont; between Provincial highway and North river. 
Near the top of a steep bluff facing North river, the 12-foot bank of a 

side-hill excavation shows bard and fresh gravel varying much in size 
from coarse and bouldery to medium fine, and thickly covered with sand 
in places. Sample No. 116 is from a depth of 4 to 7 feet in medium-coarse, 
well-graded gravel overlying coarser, more bouldery, less regularly graded 
material. The extent of the deposit is probably large. 

117. Three-quarters of a mile south of Shawbridge; between Provincial 
highway and C.P.R. track. 

Gravel is exposed in the high bank of a side-hill excavation opened 
in the steep upper slope of a bluff facing North river. The deposit which 
is of large size e.xtends all the way down the slope, but the necessity of haul
ing the material tip bill has limited the excavation work to the upper part 
of the bluff. The grave! is generally hard and fresh, composed almost 
exclusively of anorthosite, and shows wide variation in coarseness between 
layers, particularly in the upper part where in places a layer of very coarse 
and bouldery grave! may succeed another of almost clean sand. In the 
lower bank the grave! is slightly more uniform in coarseness and grading 
and of better quality for all purposes. A large proportion of the grave! 
used in concrete sidewalks in Shawbridge cornes from this deposit. High
grade material can undoubtedly be obtained by digging with hand shovel 
into layers of proper coarseness. This method of working, which accounts 
for the irregular shape of the pit, is unsafe and wasteful if not properly 
supervised. In large-scale development work it would be advisable to 
crush and scrcen the run of the bank, so as to make use of the large 
stones and remove the excess of fine. 

119. Two and three-quarter miles northwest of St. Jérôme; Côte Dalhousie 
Est; on the farrn of A. Durant. 

The deposit is fiat-lying, extends over a large area, and may be continu
ous with the large ridge or terrace found farther to t.he southeast. A large 
excavation covering 8,900 square yards reaches sand at an average depth of 

89423-4! 
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5·5 to 6 feet. The gravel is uniformly well graded, fine and sandy, carrying 
at least 75 per cent sand. Sample No. 119 represents the coarser and Jess 
sandy part. It is a hard gravel composed almost exclusively of anorthosite. 
Although admittedly too sandy, it is found satisfactory for improving 
local roads of light traffic. The gravel is too shallow to be used safely as 
concrete aggregate, as shown by the mortar test, Table III, page 195. The 
sand underlying the gravel in the bottom of the pit may be suitable for 
that purpose. The thickness of the sand is unknown but apparently small. 

120. One and a quarter miles west of St. Jérôme; Con. Nord, North river, 
on the f arm of A. L emay. 

The deposit occupies the east slope of a large terrace or fiat ridge trend
ing north-south for several miles. An excavation over 2,000 square yards in 
area and 12 feet in average depth shows gravel in the north and south 
banks that varies in coarseness from place to place but is on the average 
coarse and carries from 35 to 50 per cent sand. P ebbles are over 90 per cent 
anorthosite. In the east and west banks it is mostly gravelly or unmixed 
sand. The layers dip east at a steeper angle than the surface slope of the 
terrace. It looks as if the excavation, originally opened in a thick grave] 
layer, has now run east and west into gravelly or unmixed sand. 

121 and 122. One and a half miles west of St. Jérôme; Con. Nord, North 
river, on the f arm of A. Lebeau and H. Danis. 

Two large pits are opened side by side on neighbouring properties in 
the gentle east slope of the same ridge or terrace as No. 120. No. 121 
measures 10,100 square yards in extent and 12 feet in average depth, and 
No. 122, immediately south of it, 2,800 square yards in extent and 18 feet in 
average depth. In both pits the gravel varies much in coarseness and 
grading between the different layers, which run irregularly in thickness and 
direction, but generally dip towards the east. Considerably more sand than 
gravel is seen in the west bank of both pits. The gravel is fresh and bard, 
and pebbles are over 90 per cent anorthosite. The thickness of overburden is 
2·5 to 3 feet at No. 121, and 5 feet at ro. 122. 

As seen at Nos. 120, 121, and 122, gravel appears to be limited to the 
east slope of the ridge or terrace, but the amount available, if smaller than 
that of the sand, is nevertheless considerable. In large-scale development 
work, the excavation would extend along the face of the terrace, or in a 
north-south direction. As this is about at right angles to the property lines, 
it may add to the cost of acquiring the land. 

123. Two miles southwest of St. Jérôme; Con. Nord, North river, on 
the property of Coulombe and Limoges. 

On top of a flat, dome-like elevation are two excavations side by side, 
one 1,800 square yards in area and 6 feet in average depth, the other 850 
square yards in area and 18 fcet in average depth. The shallower pit shows 
fine , rusty grave! carrying half to two-thirds sand. The grave! is every
where uniform in size. Pebbles are 75 per cent anorthosite, and about 15 
per cent are soft, o-wing to partial weathering. In the deeper pit, rusty 
grave! layers are seen in places in the upper 6 feet of the bank, and largely 



49 

sand in the remainder of the pit. A stretch of the road along the northwest 
bank of North river surfaced with gravel from the shallower pit was in 
good condition. Although the thickness of gravel does not appear to be 
over 6 feet at the pits, the deposit may extend more or less continuously as 
far as Nos. 121 and 122, one and a quarter miles to the north. 

Montcalm County 

All deposits that have been worked for r·oad or other purposes are in 
the southern part of the county and are included in the present investi
gation. 

Gravel deposits are of common occurrence everywhere except in the 
southeast corner of the county, where they are very scarce in the sandy 
area bordering Joliette county, and totally wanting in the clay land border
ing L'Assomption county. Gravel is particularly abundant near Ste. Julienne 
and Rawdon. Good road-surfacing material has been obtained from the 
Ste. Julienne deposits, Nos. 125, 126, and 127, which have ibeen extensively 
drawn upon for improving the roads throughout the large clay area lying 
immediately to the south. 

125 and 126. Lots 5 to 7, Con. II, Rawdon; west and north of Ste. Julienne . 
The deposit is flat-lying and is said to cover over 100 acres and to have 

a maximum depth of 20 feet, as determined by test pits that are now 
refilled. The gravel is exposed in several large pits in the nort'hern part of 
the village of Ste. Julienne, and is found to be uniform in coarseness througli
out. It is a fine gravel oarrying about 75 per cent of exceedingly coarse 
sand. A peculiar feature of this gravel is its grading. Over 90 per cent 
of the total material is smaller than i-inch and is retained on the 14-mesh 
sieYe. Sample No. 125, Table I and II, is fmm the ooarser pha;se. The 
great success attained with this type of gravel in road surfacing, particularly 
on clay roads, is chiefly due to its grading. The gravel is fresh, very hard, 
slightly clayey in the upper part of the deposit, and composed of over 75 
per cent anorthosite. The failure of the gravel in the moritar test, as shown 
in Table III, page 195, is due to the dust coating on the sand grains. In two 
of the excavations, under 7 feet of gravel similar to that just described, is 
seen a one-foot layer of bouldery sand, and under it 7 feet of fine sandy 
gravel as represented by sample No. 126. Very fine white sand lies at the 
bottom of the two excavations. The gravel from the lower 7 feet is ditîerent 
from the upper gravel, in that it carries more large pebbles and more fine 
sand, or in other words it carries a wider range of sizes. The extent of the 
lower gravel could not be ascertained. It is a good road material but not 
of such high grade as the upper gravel. As a mortar and concrete aggregate 
it is satisfactory. 

127. Two and a half miles southwest of Ste. Julienne; near fork of roads 
and border of Kilkenny township. 

In the upper slope of a bluff, a large side-hill excavation, extending for 
several hundred yards along the face of the bluff and having a maximum 
depth of 20 feet, shows gravel much like the upper part of No. 125, but 
coarser. It is a good road grave!, even better than No. 125 on account of 
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being coarser and holding a smaller percentage of sand. Sample 127 repre
sents the coarser part, and No. 127a the finer part. The pit is connected 
by spur to the Canadian National railway line at Bissonnette. The grave! 
is excavated by a gasoline shovel having caterpillar traction, loaded directly 
into standard gauge railway gondolas and distributed by rail to the level, 
gravel-free land lying to the south, for use in surfacing roads. 

128. Lot 7, Con. III, Chertsey; near road intersection southeast of St. 
Théodore . 

The deposit forms a flat-topped knoll sloping towards a brook to the 
south and east, and abutting against a larger knoll of glacial drift to the 
north. An excavation in the upper east slope and top of the knoll measures 
1,900 square yards and has an average depth of 9 feet. Gravel varies in 
ooarseness with the different layers and is interstratified with much sand. 
The sand and grave! are hard and fresh, apparently suitable for mortar 
and concrete. It is generally too fine for roads, but thick layers of proper 
coarseness for road use are exposed in the west and north banks, that is, 
in that part nearer to the top and also nearer to the glacial drift. It is 
likely that more of the coarse grave! would be exposed if the pit were 
extended in that direction, but the amount of fine material available exceeds 
by far that of the coarser gravel. Several shallow test pits dug in the south 
and east slopes of the knoll at a lower level than the bottom of the main 
pit show sandy grave! in the south and mostly sand in the east slope. 

129. Lot 9, Con. VII, Chertsey; near line of Con. VIII. 
In a large side-hill excavation in the south slope of a knoll, there is 

exposed very bouldery gravel near the top, and very sandy gravel farther 
down. Well-graded gravel of proper coarseness for roads forms 'but a small 
proportion of the whole and lies everywhere under a great thicknes of 
poorer material. There are in the vioinity several otber knolls that are 
gravelly on surface, and the amount available is undoubtedly very large. 

132. Lot 17, Con. VI, Chilton; at Notre Dame. 

133. Lot 25, Con. III, Lussier; -i mile southeast of St. Donat. 

These are small, shallow stream deposits of uniformly well-graded, fine 
grave!, carrying from 70 to 75 per cent sand. In No. 132, pebbles are about 
half anorthosite and half gneiss, whereas in No. 133 they are over 75 per 
cent gneiss. Although partly weathered and very sandy, the gravel is 
fairly hard and has been used successfully in surfacing stretches of the main 
highway between Notre Dame and St. Donat. Similar shallow deposits are 
found along other brooks between these two places. 

134. Lot 11, Con. III, Lussier; alongside road to Ouareau lake. 
Gravel is exposed in the 20-foot bank of a side-hill excavation in the 

east slope of a knoll. Except for a streak of bouldery material at one end 
of the bank, the gravel is fine, carries over 75 per cent sand with a few 
small boulders, and is slightly weathered and rusty throughout. It is too 
sandy for roads. The amount of gravel available is probably large, even 
on the assumption that it is limited to the east slope of the knoll. 
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135. Lot 13, Con. VI, Rawdon; near fork of road. 
In the !.iorthern slope of a terrace, an excavation covering 2,500 square 

yards reaches the bottom of the gravel deposit at an average depth of 6 
feet. The gravel is well graded, fine, and carries half to two-thirds sand, 
most of which is very coarse. Sample No. 135 is from the less sandy part. 
Pebbles are 75 per cent anorthosite and very few of them are over i inch in 
size. Although rather sandy, it makes a smooth, firm, and durable road 
surface, owing to its grading, which is somewhat similar to that of Nos. 
125 and 127, 80 per cent of the total material passing a i-inch screen and 
being retained on a 14-mesh sieve. The gravel is but slightly weathered, 
but apparently not fresh enough for safe use in concrete, as judged by the 
result in the mortar test (Table III, page 195). The gravel deposit has a 
maximum depth of 10 feet and is underlain by sand. It is not known how 
far the gravel extends into the terrace, but even if limited .to a narrow strip 
along the face of the terrace, the amount available is probably large. 

139. Lot 15, Con. III, Rawdon; along C.N.R. track. 
A large sand deposit forms a high steep bluff facing low level land 

along Ouareau river to the east. A pit originally opened in the lower slope 
bas gradually been extended up the slope. The excavation is now very large 
and bas reached almost the top of the bluff, cutting through a thick layer 
of gravel that overlies the sand and gradually becomes thicker as the dig
ging operations progress farther into the bluff. Where the pit bank stood 
i::i August, 1929, the gravel measured a thickness of from 10 to 17 feet. 
Under the gravel is 12 feet of medium-coarse sand, underlain by 35 feet 
of coarser sand, whioh in turn is underlain by 10 feet of fine sand. The pit 
has a total depth of 75 feet and is worked in four diffen:nt levels, corre
sponding to these changes in coarseness of the material. The fine sand from 
the lower level is shipped to Montreal as moulding sand, and the coarser 
is sold as concrete aggregate. Sorne of the gravel from the upper level is 
sold for road use. The gravel is medium coarse and well graded, the grad
ing approaching that of Ios. 125 and 127, which have proved good road 
material. Two samples were collected, No. 139 from a depth of 3 to 7 feet, 
No. 139a from a depth of 7 to 10 feet. The pit is connected by spur to the 
Canadian National railway line which passes near the foot of the bluff. 

The low result obtained in the mortar test (Table III, page 195) is due 
to the material being slightly weathered in the case of sample No. 139, but 
the cause is not so clear in the case of sample No. 139a, taken from gravel 
that seemed quite fresh and free from injurious matter. A peculiar feature 
-0f the mortar test is the lower result obtained in the 28-day test as com
pared with the 7-day test. The same was observed in the case of samples 
Nos. 119 and 135. No attempt was made to determine the probable cause 
of this decrease in tensile strength, but the fact that al! these gravels are 
made up almost entirely of anorthosite and gneiss, with the anorthosite pre
dominating, suggests that the mineralogical composition may be a con
tributing factor. No 126, taken from fresh gravel of similar composition, 
gave good results in the test, but with very slight increase after 28 days. 
No. 125, of the same composition, showed low tensile strength at both 7 and 
28 days, owing to impurities in the form of clayey dust, and No. 134, also 
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of the same composition but in which gneiss predominates over anorthosite, 
showed about normal increase. In connection with No. 139 suitable aggre
gate for use in making concrete foundations for power-line towers was 
found by digging a pit on top of the bluff a short distance behind the main 
pit face. The depth of the pit could not be ascertained when visited, being 
partly refilled, but it was certainly over 10 feet. 

141. One mile west of Les Dalles; Con. S.O. Rivière Ouareau, on the farm 
of L. Lachapelle. 

The gravel forms a well defined ridge over 400 yards in length, 35 yards 
in width, and 7 feet in height at the crest. It is well graded, medium coarse 
and carries 70 to 75 per cent sand. Half of the pebbles are anorthosite. A 
pit dug to the underlying clay or glacial drift measures 900 cubic yards. 

Joliette County 

Sand covers most of the southern part of this <iounty and is easily avail
able in well-nigh unlimited quantity, but the few gravel deposits noted are 
shallow and small in extent. Sand bas been excavated at a number of 
places, the largest excavation, No. 153, being situated at the border between 
St. Félix and Ste. Emélie parishes, and operated 'by the Standard Sand Lim
i ted, of Joliette. 

153. Four and a quarter miles southwest of St. Félix; at parish line between 
St. Félix and Ste. Emélie. 

Different grades of sand are exposed in a large excavation dug to a 
depth of 40 feet in fiat sandy land covering many miles. The pit is con
nected by spur to the Canadian Pacifie railway line and operated for the 
extraction of sand suitable for asphalt, plaster, mortar, and concrete, most 
of whioh is shipped to Montreal. All the gravel seen consists of a few 
layers confined to one part of the excavation. Gravel sample No. 153 and 
sand sample No. 153a are not representative of those parts of the deposit 
holding the better material for concrete and mortar aggregates. 

Berthier County 

Grave! is scarce in the area examined, which comprises most of the 
southern half of the county, and totally wanting in the fiat land in the 
southern end of the county underlain by Palaeozoic rocks. The few devel
oped deposits are very sandy, the larger being found immediately west and 
south of the village of St. Gabriel. The St. Gabriel deposits have been 
extensively developed for roads and concrete works, owing more to their 
easy access than to their quality, although the deeper hold streaks of good 
concrete sand. The better graded gravels, such as No. 159, have been used 
satisfaotorily in surfacing roads, but they are too fine and sandy. 

159. Lot 9, Con. V, Brandon; one mile west of St. Gabriel. 
The deposit, which lies on top of a small, fiat knoll, is very shallow, 

averaging only 3 · 5 feet in thickness and is probably of small ell.'tent. The 
grave! is uniformly well graded, fine, and carries 70 per cent sand. It is 
a better road material than other local gravels, as judged by results 
obtained in service, but, like the others, is not durable under traffic. 
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160. Lot 8, Con. III, Brandon; near C. P. R. track. 
The deposit forms a high, steep bluff facing low land to the west. 

In the 12-foot bank of a side-hill pit in the upper slope and top of the 
bluff there is exposed well-graded fine grave! carrying 75 per cent sand. 
Pebbles are 90 per cent gneiss. The material is not economically available 
by the usual method of extraction, that is, digging with band shovel an.cl 
hauling by horse wagon or motor truck. On top of the bluff the gravel is 
thickly covered with sand, and up-grade hauling makes it impracticable to 
dig too far clown the steep slope where the overburden is thinner. 

161, 162, and 163. Lots 7 to 9, Con. IV, Brandon; just west of St. Gabriel. 
In a big deposit extending westwards from the village of St. Gabriel, 

are several large excavations, including Nos. 161 and 162, and a smaller 
one, 163, recently opened (1929). All openings show much the same mater
ial, namely, sandy gravel or gravelly sand, made up on the average of 30 
per cent pebbles and 70 per cent sand. Pebbles are 65 per cent granite
gneiss. The deposit holds also much sand, and occasional layers of coarse 
and bouldery gravel in the upper part. The material has been used exten
sively for road surfacing and concrete works, including all the concrete 
sidewalks in the village. It is too sandy for road use but generally suitable 
as concrete aggregate, except where the sand is too fine. 

Maskinongé County 

Gravel investigations were made in that part of the county bordering 
lake St. Peter and extending 10 to 20 miles inland. The southern half of 
this territory is clay-covered and devoid of gravel, whereas in the northern 
half are numerous small and shallow gravel deposits, many of which have 
so far remained untouohed. Deposits of fairly large size are found near 
Ste. Ursule Station, St. Alexis, and St. Paulin. 

165. One mile southwest of Ste. Ursule Station; Range Fontarabie, neai· 
C.N.R . track. 

A large railway pit in fiat sandy area is intermittently worked for 
ballast. Gravel is interstratified with large sand layers, the high pit bank 
showing more sand than gravel. Although there is much good road gravel, 
it would be impracticable to extract it in large amount without getting much 
sand mixed with it. 

166. One and a half miles northwest of Ste. Ursule Station; along road of 
Range Fontarabie . 

. Fresh, hard, uniformly .well-graded, fine gravel is seen in a large exca
vat10n 3,600 square yards m area and 20 feet in depth, opened in a low 
terrace. The gravel carries coarse sand, the proportion of which increases 
with depth from one-third to two-thirds. Pebbles showed a percentage of 
wear of 9·3 (Grading B) in the abrasion test. At a depth of 20 feet the 
gravel is underlain by sand. Sample No. 166 is from the coarser, 166a from 
the finer part. Good results have been obtained with the gravel in road 
surfacing. It is also suitable as aggregate for concrete work. The terrace 
is of large extent, but it is not known whether it is all gravel. 
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1'67. Two miles northwest of Ste . Ursule Station; along road of Range' 
Fontarabie. 

The 25-foot bank of a pit, 1,400 square yards in area, opened in the 
slope and top of a steep bluff, shows gravel similar to No. 166, but more 
uniform in coarseness, and carries about 50 per cent of sand, mostly very 
coarse. Sample No. 167 is more sandy than the pit average. Both Nos. 
166 and 167 have been extensively used in surfacing roads in the clay land 
to the south and have proved good and durable. The deposit app&.rently 
is not deeper than 25 feet, as material near pit bottom is very sandy. The 
bluff is the face of a large terrace that probably holds a considerable amount 
of gravel. 

168. Four and a quarter miles northwest of St. Léon; Range BarthelPmy, 
1 mile rwrthwest off ork of roads. 

Gravel forms a shallow deposit on top of a low fiat ridge of boulder clay. 
Five pits dug to the bottom of the gravel aggregate 6,400 square yards in 
area, and vary from 3 to 10 feet in depth. The variation in depth is due 
to surface irregularities in the underlying boulder clay, which makes it 
difficult to estimate the amount of grave] in the deposit. The gravel, which 
is slightly rusty, more or Jess weathered and soft, but well graded and uni
form in coarsene s, has been used in building good, if not durable, road 
surfaces in that part of the clay land lying south of the deposit. 

172. Three miles west of St. Paulin; along rivière du L oup, on the f arm 
of T. St. Louis. 

Glacial grave] with partly sorted drift is exposed in the 35-foot bank 
of a side-hill excavation in the steep slope of a knoll that is part of a bluff 
facing rivière du Loup. The material is fresh and hard but poorly graded 
and made up roughly of 3 per cent boulders, 25 pebbles, 72 sand, silt and 
clay. Sample No. 172, taken from a large pile that had just slid clown from 
the bank, represents material that is more gravelly, less clayey, and better 
graded than the average. It compacts readily on the road and forms a firm 
and smooth surface. The river road surfaced with this grave! was in very 
good condition when examined in dry summer weather. The amount already 
taken out of the pit, 5,700 cubic yards, forms but a small proportion of 
the total volume of the knoll. 

173. Lot 6, Range S.E., R ivière du L oup; at St. Alexis. 
Immediately south of the village of St. Alexis several pits have been 

dug in the steep west bank of rivière du Loup, and in knolls a short dis
tance from the river bank. The knolls are largely sand in which are seen 
grave! layers pitching at high angle, but the river bank appears to be more 
gravelly. The grave! is of about the right coarseness and grading for road 
use. Pebbles are entirely granite and gneiss with granite predominating. 
Nearly 16,000 cubic yards bas already been taken out and the amount 
available is thought to be large. There are numerous surface indications of 
grave! for a distance of four miles south of the village, but the few exposures 
seen in pits show that the grave! is very shallow and is underlain by sand. 
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175. Lot 26, Range S.W., Rivière du Loup; along rivière aux Ecorces. 
Grave! forms a shallow deposit on top of a steep sand bluff facing 

rivière aux Ecorces. In a narrow pit, over 150 yards in length, there is 
exposed well-graded, fine grave!, uniform in coarseness throughout, although 
high in sand, the proportion of sand increasing with depth from one-half 
to two-thirds. Pebbles are 50 per cent granite and 25 gneiss. The under
lying sand is reached at depth of from 3 to 6 feet. The pit measures over 
3,500 cubic yards, and conservative estimates give 37,000 cubic yards as 
the size of the grave! deposit. 

St. Maurice County 

Grave! is scarce throughout the southern part of the county. With the 
exception of a small area of clay land a.round Y amachiche, sand covers 
most of the southern part, and no deposits worth developing are known to 
occur within 14 miles of St. Lawrence river, but more detailed investigation 
may reveal the presence of grave! lying close to the surface, particularly 
along St. Maurice river. For several miles around the city of Three 
Rivers, however, search has been made at different times for grave! with 
negative results. Two large deposits from which much grave! bas been 
taken for roads are found, one north of Charette, the other one southeast of 
St. Boniface. Near St. Elie and for several miles northeast there are numer
ous surface indications of grave!, and unless the deposits are very shallow, 
there should be a considerable amount of grave! available. 

178. Lot 5, Range I V, Augmentation of Caxton; i mile north of Charette 
Station. 

The deposit forms a fiat-topped ridge covering a large area. An exca
vation opened in the west end of the ridge measures over 3,000 square yards 
in extent and reaches a depth of 20 feet. The grave! is generally coarse and 
uniform in size, except in the upper 10 feet of the east end of the pit, where 
it is finer and carries 75 percent sand. Sample No. 178 represents the aver
age run, 178a, the finer grave! of the upper east bank. An abrasion test 
run on pebbles of sample No. 178 gave a percentage of wear of 9·4 (Grad
ing A). The grave! is partly weathered in the upper 10 feet and fresh below 
that depth. It has been used at different times for surfacing stretches of 
the Charette-Yamachiche road, which is now improved over its whole 
length. Except for stretches recently re-surfaced, the road was in good 
condition when examined in the summer of 1929. Freshly applied grave!, 
however, takes long to compact under th·e light traffic using the road. 

179. Lot 12, Range IV, Caxton; at St. Elie. 

Coarse, well-graded grave! carrying 3 per cent boulders is exposed in 
a small side-hill excavation opened in the upper half of a low bluff facing 
a brook. Pebbles of sample No. 179, taken from weathered grave! at depth 
of 3 to 6 feet, showed a percentage of wear of 11 ·8 (Grading A) in the 
abrasion test. The pit has a maximum depth of 9 feet and does not appar
ently reach the bottom of the deposit, although the pit fioor is sandy in 
places. For several miles to the northeast of the village of St. Elie there 
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~re nume:ous surface indications of grave!. The depth of gravel probably 
is not umform over the whole area and can not be judged from the small 
pit just described, which lies in the slope of a bluff along the bank of a 
brook, whereas most of the gravel area to the northeast is level and does 
not lie along any stream. 

180. Lot 67, Range I, St. Etienne; on edge of escarpment facing St. Mau
rice river. 

The deposit is in the form of a narrow ridge on top of a high clay bluff 
facing St. Maurice river to the east. The ridge trends north-south and is 
said to be over one mile in length. An excavation covering 3,500 square 
yards on top and at the north end of the ridge reaches the underlying clay 
at an average depth of 6 feet. The gravel is uniformly coarse throughout 
the pit and carries 35 per cent sand. The coarseness is due to the high 
percentage of large pebbles. Through a portable screen the oversize is easily 
removed and a good road material is thus obtained, as the gravel is other
wise well graded. A smaller pit 350 yards farther south in the west slope 
of the ridge, which is here wider and flatter, shows gravel that is more sandy 
and not quite so coarse. 

Champlain County 

The investigation work covered only the southern part of the county, 
that is, from St. Lawrence river to about 25 miles inland. 

Gravel is scarce throughout the area examined, more so near St. Law
rence river. Good resulbs have been obtained in surfacing roads of small 
traffic, both sides of Ste. Anne river, with gravel hauled from fiats along 
that river at low-water level, usually in late summer. This is the only 
gravel known in that part of the county. 

182. Three miles south of St . Tite; on the farm of E. Gagnon. 

The deposit is fl.at-lying and of unknown extent. Four excavations 
varying in depth from 3 to 18 feet and the larger one covering 4,800 square 
yards have been opened in the deposit, which is largely composed of sand 
carrying large layers or pockets of gravel, also smaller pockets of boulders 
and unsorted drift. About 25,000 cubic yards have been taken out, and 
judging from what is left exposed and from the somewhat irregular outline 
of the pits, it looks as if the better graded material was now almost 
exhausted. 

183. One and a half miles northwest of St. Tite; u·est of fork of roads. 
Gravel forms the core of a steep-sloped ridge, with sand in both slopes. 

A road eut through the ridge bas been gradually enlarged and deepened so 
that the excavation measures now over 10,000 cubic yards and bas a maxi
mum depth of 30 feet. The gravel is well graded, medium fine, fairly uni
form in size and carries on the average 50 per cent sand, mostly coarse. 
The depth of weathering is about 5 feet. Sample No. 183 is from the upper 
2 to 5 feet in the weathered zone, and 183a from a depth of 22 to 25 feet 
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in fresh grave!. All excavated gravel has been used on roads, most of it 
on the newly improved road between St. Tite and Ste. Thècle, which is now 
in very good condition. The amount of gravel in the central part of the 
ridge alone is conservatively estimated at 50,000 cubic yards. 

185. Two and three-quarter miles northeast of Ste. Thècle; at fork of roads 
on county line. 

The deposit forms a low terrace about 200 to 250 yards in length and 
35 t-0 40 yards in width. An excavation covering 1,200 square yards and 
reaching the rbottom of the deposit at a maximum depth of 7 feet shows 
gravel that is well graded, fairly coarse, uniform in size throughout the pit 
and carries albout 40 per cent sand. Pebbles are mœtly gneiss and granite, 
15 per cent of which are more or less weathered and friable at a depth of 
5 feet. The grave! makes a firm, smooth surface and wears well under light 
traffic. 

186. One and a half miles northwest of Ste. Anne; along Ste. Anne river. 
There are several gravel fiats along bath banks of Ste. Anne river. 

A <Jonsiderable amount of this material has been hauled for surfacing local 
roads as it is the only grave! found for miles around. Horse-drawn drag 
shovels ·carry the grave! up ·an incline to a storage bin, from where it is 
loaded by gravity into motor trucks. Near the surface of the fiats the 
gravel is of about the right size and grading for road surfa.cing with but 
few oversize pebbles, but becomes very sandy at de.pth. For that reason 
not more than the upper 1 to 2 feet of the deposit is used. Good road 
surfaces under small traffic have lbeen built with the grave! where care was 
taken not to use tao sandy material. The grave! fiats are of large extent 
but parts of them are very sandy on surface. 

P ortneuf County 

There is a very little gravel throughout the southern part of the county, 
and the few deposits noted are nearly all of small extent or very shallow. 
One large deposit is found in the high, steep bluff facing St. Lawrence river 
hali way between Neuville and St. Augustin. 

Crushed limestone can be eatSily obtained at a reasonable cost from 
a number of quarries near St. Marc and has been used a great deal in the 
building of broken stone roads with bituminous surface treatment in the 
southwest part of the county, where there is no grave!. 

193. One and three-quarter miles west of St. Raymond; on the f axrm of 
E. Moissan. 

In a small pit opened in a shallow deposit not more than 4 feet dee.p 
there is exposed medium-coarse grave!, uniform in size and carrying about 
45 per cent sand. Iron oxide gives the material a strong rusty colour and 
in places cements it together in lumps. Notwithstanding its shallow depth 
and rusty colour, the gravel is fairly fresh and hard and makes a very 
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smooth and firm surface, the iron oxide binding it strongly on the road. 
The soi! is very gravelly for several miles to the west, but the gravel is 
everywhere shallow, and No. 193 appears to be of better quality for road 
use than that seen at other places. 

195. One mile southeast of Ste. Catherine; along road to St. Augustin. 
The deposit forms a slight, ridge-like elevation several hundred yards 

in length and 45 yards in average width. As seen in the exposed bank of 
a shallow excavation, 4,800 square yards in area, the grave! is well graded, 
medium coarse and carries about 40 per cent sand, mostly coarse. Pebbles 
are two-thirds granite and one-third gneiss, with 10 per cent weathered at 
a depth of 4 feet. The deposit has a maximum depth of 7 feet and is 
underlain with sand. 

198. Three and a quarter miles northwest of St . Augustin; along road to 
Ste. Catherine. 

Grave! occurs as a pocket in the lower slope of a large sand ridge. A 
large excavation in the pocket reaches sand at one end and in the bottom, 
or 12 feet from surface. The grave! is poorly graded and very -coarse and 
bouldery. Boulders make up about one-third and sand one-quarter of the 
whole. Pebbles and boulders are 55 per cent gneiss, half of which i more or 
less weathered, and 30 granite. Crushing is necessary in order to obtain a 
satisfactory road material. Other smaller pockets in finer and better graded 
grave! are seen elsewhere in the slope of the same ridge. 

200. Three and three-quarter miles west of St . Augustin; along Provincial 
highway and near parish line. 

In the upper steep slope of a high bluff facing St. Lawrence river, the 
20-foot bank of a side-hill excavation shows grave! which varies much in 
coarseness, but is on the average very coarse and carries 20 per cent 
boulders. Pebbles and boulders are over 75 per cent lime tone. T he grave! 
is used for surfacing shoulders of the Montreal-Quebec paved highway, 
which passes here along the upper edge of the bluff. A good road material 
for surfacing local roads could be obtained by passing the run of the bank 
through a crusher, as the grave! is generally free from weathering. The 
excavation bas been limited to the upper slope of the bluff, owing to the 
necessity of hauling up slope. Because of its ize, shape, and ituation, 
the deposit would be more advantageously worked by mechanical means, 
in which case part of the paved highway would have to be re-located farther 
away from the bluff. 

Quebec County 

Grave! is nowhere common in the southern part of the county, and par
ticularly scar·ce along St. Lawrence river and for several miles inland. A 
large excavation over 25,000 cubic yards in size, opened in the lower 
slope of a rocky hill west of Loretteville, now shows more drift than grave! 
and the latter looks almost worked out. Another large pit north of St. 
Michel cuts through glacial drift only. Farther north, in the area underlain 
by crystalline rocks, there are few deposits developed, and most of them 
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are of small size -and hold poor road grave!, with the exception of No. 202, 
southeast of Valcartier, where good, though bouldery, grave! is exposed in 
a small pit alongside of the road. Systematic search may reveal workable 
deposits of good grave! in the Precambrian area, which is as yet sparsely 
settled. Good grave! is scarre, however, along that part of the new Pro
vincial highway leading to the Lake St. John district that passes through 
this county. 

202. Two miles southeast of Valcartier; along road to Loretteville. 
The 9-foot bank of a small pit opened in a fiat-topped ridge shows well

graded but very coarse and bouldery grave!, made up approximately of 
boulders 30 per cent, pebbles 50, and sand 20. Pebbles and boulders are 
about half gneiss and half granite. When the oversize stones are screened 
out, it makes a good road material as although it does not pack readily on 
sandy roads, it wears well. Owing to the high proportion of oversize, it 
would be better to pass the run of the bank through a portable crusher so 
that no stones go to waste; moreover, the crushed material packs more 
firmly on the road. The ridge is well over 10,000 cubic yards in size. 

Vaudreuil and Sou1anges Counties · 

Large areas of grave! occur in different parts of the Rigaud hills; other 
deposits are found along the Ontario border at Pointe Fortune, and between 
Ste. Justine and lake St. Francis. A large sand tract near St. Lazare holds 
streaks or pockets of grave! and gravelly sand. Elsewhere gravels are 
scarce, particularly in the fiat clay land covering most of Soulanges county 
and the eastern part of Vaudreuil county. 

The grave! areas of the Rigaud hills appear to be segregations of fine 
material within boulder deposits. These boulder deposits occupy wide 
areas and in places are almost entirely made up of boulders. Part of one 
large deposit near Rigaud holds nothing but boulders. Owing to the fact 
that it is entirely bare of vegetation, it has attracted considerable attention 
and has been named " Devil's Garden " (" Champ de Guérets "). The 
amount of grave! in the different deposits throughout the hills is unknown, 
but is certainly very large, and the amount of boulders is practically 
unlimited. The rock types predominating in the deposits are the same as 
th-0se outcropping in the hills, that is, syenite, granite, and syenite-porphyry. 
The deposits carry also a certain amount of Potsdam sandstone, and a 
small proportion of Precambrian gneiss and anortho:site. N ear Pointe 
Fortune there are several deposits of moderate depth but fairly large extent. 
The grave! is generally coarse and carries from 10 to 20 per œnt boulders. 
A long narrow ridge of grave! at Rivière Beaudet rises rather sharply from 
15 to 45 feet above the surrounding fiat. If the whole ridge be of grave!, 
the amount present is in the neighbourhood of ten million cubic yards. If 
only the upper part were of grave! the amount available would still be very 
great. The grave! is coarse, carries up to 50 per cent boulders and is only 
moderately hard. A large sand area north of the ridge holds occasional 
pockets of grave!. Most of the grave! is either very sandy or thickly 
covered with sand. A number of grave! deposits are found between St. 
Justine and the large ridge at Rivière Beaudet. The greater number of 
these deposits occur in close association with glacial drift. In some cases 
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the gravel lies in a rather thin lblanket on the top of a boulder <Clay ridge 
in others as a pocket of gravel in iboulder clay or sand. The large sand 
tract near St. Lazare apparently 1holds more gravelly sand than gravel. 
The gravelly sand and gravel are said to have a maximum depth of 10 feet 
including an overburden of sand up to 5 feet in thickness. ' 

Huntingdon County 

Gravel is fairly common throughout the greater part of the county, 
but nearly all important deposits lie within 2 to 3 miles of the south
ern border. It is scarce around the town of Huntingdon and in that part 
of the county bordering lake St. Francis. As a result of the large amount 
of road work done in the last few years, all known deposits have been devel
oped to some extent, and some of them are now abandoned, either on 
account of the gravel being exhausted or because of its grading into inferior 
material. An almost continuous chain of boulder clay ridges runs parallel 
to Jake St. Francis and at a distance of from 3 to 5 miles from the Jake 
shore. It gradually becomes lower and less clearly outlined as it passes 
northeastward into Beauharnais county, where the boulder clay forms dis
connected patches and occasional low ridges. Boulder clay resembles gravel 
in character, but makes a less desirable rof.d material, on account of being 
poorly graded and carrying much fine sand, silt, and clay. As such deposits 
are more impervious than gravel deposits, they are less adversely affected 
by weathering agents and where the proportion of pebbles and medium-size 
boulders is high, a fair road-surfacing material can be obtained through 
crushing and screening. Northwest of the town of Huntingdon, where gravel 
is totally lacking, a pit has been opened along the crest of a ridge of boulder 
clay and the stony material is crushed and screened for road use. 

206. Lot 20, Con. I, Dundee; alongside road and near line of Con. II. 
The deposit, which lies alongside of a ridge of glacial drift, bas been 

excavated over an area of 3,900 square yards and a maximum depth of 13 
feet, which is the full depth of the gravel. The grave! is coarse and carries 
10 iper cent boulders but is otherwise well graded. Pebbles showed a per
centage of wear of 20 ·1 (Grading A) in the abrasion test. Drift is exposed 
at one place in that part of the gravel bank nearest to the ridge of drift. 
The grave! is used for surfacing local roads, ail material over 1~ inches in 
size being screened out and piled in the pit. The amount of grave! avail
able is estimated at four times that already taken out, or about 35,000 
cubic yards. 

207. Lot 18, Con. IV, Dundee; just south of C.N.R. track. 
The deposit, which is mostly gravelly sand, covers a large area and bas 

been excavated at several places, the larger pit covering 3,800 square yards, 
with a maximum depth of 12 feet. The excavations are no longer worked 
for road purposes, on account of the material being too fine and sandy. 
Much fresh, coarse sand, suitable as concrete aggregate, is exposed in the 
larger excavation, but very little road grave! is left. The banks of the 
smaller pits are concealed behind sand talus, and the deposit as a whole 
appears to be very sandy. 
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208. Lot 18, Con. IV, Dundee; on the International Boundary. 
A small fiat grave! ridge measures at least 10,000 cubic yards including 

overburden, which is said to be thick in places. The size estimate does not 
take into account the southern end of the deposit, which lies past the Inter
national border. The grave! is of about the same grading and coarseness 
as No. 206. Very little has been used so far in road surfacing, but judging 
from the good results obtained it appears to be of the same quality as 
No. 206. 

210. Lot 61, Con. V, Godmanchester; along C. N. R. track. 
Grave! forms a large, flat-topped ridge, which lies at the southwest end 

of a chain of ridges trending across the county in a southwest-northeast 
direction and made up Jargely of glacial drift. One excavation in the grave! 
ridge worked by the township for road purposes, covers an area of 17,000 
square yards, and another, worked by the Canadian National Railway 
company for ballast material, is at least four times as large. The coarser 
grave! is now about exhausted, but there is a large amount of fresh, fine, 
sandy grave! left in the bottom of the two excavations. Underground water, 
however, lies a few feet below the bottom, and deeper digging would require 
an excavator suitable for working under water, such as a drag-line scraper. 
Most of the material taken out of the township pit has been used in sur
facing local roads and good results have been obtained. 'Dhe roads were 
examined after prolonged dry weather and were very smooth, but rather 
dusty. 

211. Lot 55, Con. IV, Godmanchester; ! mile from line of Con. V. 
Fine, sandy and clayey gravel is exposed in a side-hill excavation 

covering 850 square yards opened in the slope of a terrace lying along the 
lower northwest slope of a large ridge of glacial drift. It is not known 
whether the whole terrace is gravel; if so, there would be well over 10,000 
cubic yards. The grave! is covered with 2 to 4 feet of fine sand, which 
should not be a serious obstacle in the development of the deposit, because 
the steep slope of the terrace would make it possible to open a large side
hill eut with a high bank and thus minimize the relative cost of stripping. 
The grave! has been used in surfacing a stretch of the road between con
cessions III and IV. Although high in sand, it compacts readily to a 
smooth surface, but is rather dusty when dry. 

213. Lot 42, Con. IV, Godmanchester; along forced road. 
Grave! has been excavated over an area of 4,800 square yards and to 

the full depth of the deposit, which averages 9 feet. Further development 
would require the removal of several farm buildings, including two houses. 
The amount of gravel that can be obtained is unknown. The deposit forms 
part of a long, narrow ridge of glacial drift. The grave! has been used on 
the main road leading to Huntingdon and other local roads. It is well 
graded though soft, coarse, and holds about 10 per cent boulders. It con
solidates readily on the road, wears evenly, but is not durable under moder
ate traffic and makes a dusty surface when dry. Pebbles had a percentage 
of wear of 29·1 (Grading A) in the abrasion test. 

89423-5 
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214. Lot 47, Con. II, Godmanchester; at Cazaville. 
Nearly all grave! of size and coarseness suitable for road use has been 

removed from the deposit. A large excavation extending over 10,000 square 
yards shows almost entirely sand and gravelly sand, of which there is a 
large amount, and which makes a good cement-concrete aggregate. Grave! 
for road purposes is now being hauled from deposit No. 215. 

215. Lot 47, Con. I, Godmanchester; 1 mile northwest of Cazaville. 
The deposit forms a pocket in a low ridge of sand. The grave! is well 

graded, but soft and interstratified with much sand. It is used in main
tenance work on a stretch of the nearby Provincial highway, which will 
soon be covered with surface-treated macadam. Grave! is scarce in this 
part of the county. 

216. Lots 25, 26, Con. II, Godmanchester; near line of Con. III. 
A narrow and shallow pit opened along the crest of a ridge of glacial 

drift now extends over 5,000 square yards. The drift carries a larger pro
portion of stone beneath the crest than in the remainder of the ridge, and 
looks like coarse and bouldery grave!. The material is dug by gasoline 
shovel, and is crushed and screened with a portable plant. The product is 
used in the surfacing of unimproved roads, and in the maintenance of local 
grave! roads, including a stretch of Provincial road. It is a durable road 
material, which wears evenly, but is dusty when dry. The dust on the road 
is not all produced by traffic wear; a great deal of it is formed in the crush
ing of the material. Although grave! is almost totally lacking in this part 
of the county, there is an abundant supply of boulders available from the 
many ridges of glacial drift. This deposit appears to be richer in stone 
than the average glacial drift of the district. 

218. Lot 9, Con. II, Elgin; near line of Con. I . 
Over 15,000 cubic yards bas been taken from this deposit, which forms 

a flat-topped ridge, with a maximum depth of grave! of 15 feet. The grave! 
is generally fine and sandy, but outside of the weathered zone in the upper 
part of the pit bank, the sand is very coarse. In the upper bank, the gravel 
is less sandy, but the sand finer, and the material as a whole not so well 
graded and is softer. Much poorly graded grave! including layers of fine sand 
and silt is seen in that part of the bank that runs parallel to the direction 
of the ridge, and is assumed to be on the edge of the deposit. The larger 
part of the grave! taken out has been used in surfacing local roads. 
Stretches of the road between concessions I and II recently surfaced were 
found on inspection to be in excellent condition, whereas older stretches 
were decidedly dusty when dry. 

223. Lot 38, Con. III, Hinchinbrook; near line of Con. II. 
The larger part of the grave! used now, in the improvement of the 

Provincial highway leading to Huntingdon, is hauled from this deposi~. 
The excavation measures over 4,000 cubic yards, and although the depos1t 
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does not average more than 7 feet in depth, it covers a fairly large area. 
The gravel is remarkably uniform in grading, and carries on the average 
50 per cent of coarse sand. The material compacts firmly on the road and 
is reasonably free from dust. 

226. Lot 27, Con. II, Frarnklin; ! mile east of St. Antoine. 
The excavation extends over an ·area of 9,000 square yards and to a 

depth of 5 feet, ,which is the full depth of the deposit. The gravel is well 
graded, uniform in coarseness, and carries a high proportion of sand, all 
of which is coarse. Slightly finer and much less sandy gravel ·than the 
average is seen in that p-art of the pit nearer to the north edge of the depo~it. 
The gravel is extensively used on local roads and on the county road leadmg 
to St. Chrysostôme in Chateauguay county. The gravel works best on 
c1ay su'bsoils, but does not consolidate so firmly and produces much dust 
on light sandy soils, although sections with sandy subsoil which had been 
surfaced and travelled over for some time were :found in good condition 
and quite smooth. The gravel from the north end of the deposit is par
ticularly well graded for road purposes. 

229. Lot 81, Coo. ll, Haveiock; at Covey Hill. 
In an excavation partly talus-covered, the exposed .part shows rusty 

gravel which varies mucb in coarseness, but is on the whole coarse and 
bouldery, and <:arries a small amount of sand, some streaks ibeing almost 
entirely free from sand. Pebbles of sample No. 229, taken dose to the 
surface of the deposit, had a percentage of wear of 15·0 (Grading A) in 
the abrasion test. When the larger stones are screened out the gravel gives 
good results in road work and compacts readily. It bas been used for the 
improvement of the road between Covey Hill and Vicar, the surface of 
which is now in excellent condition. The deposit forms a terrace that can 
be traced for miles, but the gravel is not all of proper size and grading 
for road use. 

231. Lot 106, Con. III, Hemmingford; near line of Con. II. 
The deposit lies along the southeast slope of a ridge of glacial drift. 

In the lower slope, the gravel is uniform. in size and grading, carries about 
the right .proportion of sand, lbut the sand is too fine. Towards the ,crest 
of the ridge, the gravel merges into irregularly sorted rmaterial, made up 
largely of sand and boulders. Pebbles of sample No. 231, from fairly fresh 
gravel, had a percentage of wear of 21 ·2 (Grading A) in the abrasion test. 
The gravel has been extensively used in surfacing the road from Hemming
ford to t he International Boundary and a section of the Provincial highway 
between Hemmingford and Corbin. Although only moderately durable, the 
gravel makes a smooth and firm surface. It is said to take a long time to 
compact properly under traffic, undoubtedly owing to the fineness of the 
sand. 

232. Lot 178, Con. V, Hemmingford; ! mile south of road intersection. 
The deposit forms a sm.all, fiat-topped ridge and bas a maximum depth 

of 10 feet. The gravel is slightly bouldery, coarse, well graded, but some
what soft on account of .partial weathering. Several local roads have been 

89423--Sj 
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surfaced with the material, which is now being used in the improvement 
of a section of the new Provincial highway east of Hemmingford. It 
compacts readily and smoothly on the road, but is not durable and produces 
much dust under traffic when in a dry state. Excavating the deposit to its 
full extent would necessitate the removal of a house with farm buildings. 

Châteauguay County 

Grave! is totally wanting over the greater part of the county. The 
only important deposits are found grouped together in the northeast end, 
close to the Laprairie county border. A few small deposits scattered over 
the southern part of the county are now becoming rapidly depleted. The 
deposits described below are al!, apart from No. 237, situated in the north
eastern end of the county. 

237. Three-quarters of a mile southwest of Cairnside; just south of road 
between Ra:nges IV and V. 

The deposit iies along the southeast margin of a wide, flat-topped ridge 
of glacial drift. Gravel, which varies much in coarseness but is generally 
coarse, bouldery, and sandy, is seen exposed for a distance of over 150 
yards in a long, narrow pit. Patches of ibouldery drift are also exposed, 
and it seems that the excavation has reached beyond the grave! into the 
drift, so that the grave! is now almost exhausted. The road from Cairnside 
to Brysonville is now being surfaced with gravel from this deposit. The 
material consolidates readily and makes a smooth but dusty road surface. 

Another larger excavation in the same ridge, one mile and a quarter 
to the northeast, shows a1rnost entirely bouldery drift. Boulders are for 
the most part hard sandstone, and if crushed to proper size would make 
a fair aggregate for any type of pavement except waterbound macadam. 
The amount of boulders is very large. 

240. Three miles south of Ste. Philomène; Côte Ste. Marguerite, farm of 
T. Thibert. 

The deposit is largely medium-fine sand. A 30-foot face in a large 
e~cavation, dug in the steep slope of a bluff, shows occasional large streaks 
or pockets of coarse grave! running irregularly through the sand. Pebbles 
of sample No. 240, taken from a streak of fresh gravel at a depth of 17 
feet, showed a percentage of wear of 9·4 (Grading A) in the abrasion 
test. Outside of the grave! streaks, the sand is uniform in coarseness and 
grading, and has heen extensively used on local clay roads. The sand 
is rather fine, but is found to compact quickly and form a smooth, hard 
surface, which, however, has not the durabi!ity of a gravel road. Older 
stretches of these sand-clay roads are found to be dusty when dry. 

241. One and three-quarter miles southeast of Ste. Philomène; Côte Ste. 
Marguerite, farm of E. Vallée . 

The deposit occupies the southeast slope of a flat-topped knoll or ridge 
of glacial drift. The grave! is generally coarse and in places bouldery, 
but coarsev.c:ss varies a great deal from place to place The finer grave! is 
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as a rule the more regularly graded, on account of not carrying so much 
fine sand as the coarser material. Crushing and screening the grave! is 
advisable in order to obtain a uniform product. As regards composition and 
soundness of pebbles, it is much the same as deposit No. 242. About 4,200 
cubic yards have been taken out and the amount available is unknown but 
in all probability large. 

242. Two miles southeast of Ste. Philomène; Côte Ste. Marguerite, one-half 
mile northwest of C.N.R. track. 

A large excavation in the form of a side-hill eut, 2,300 feet in length, 
shows grave! that is more uniform in coarseness and grading than the other 
local deposits. Although there is much coarse and bouldery grave! and 
also much sandy material exposed in the long pit face, most of the coarser 
and more bouldery grave! is concentrated in the central part of the deposit, 
from where the grave! decreases regularly and gradually in coarseness 
towards both ends. The material is used only for ballast. Pebbles of 
sample No. 242, taken from fresh grave! at depth of 11 feet, had a per
centage of wear of 9 · 2 (Grading A) in the abrasion test. 

243. One and a half miles southeast of Ste. Philomène; Côte Ste. Marguer-
ite, farm of A. Bannan. -

A 30-foot excavaition in the steep northwest slope of a flat-topped ridge 
shows material that is much the same as in deposit No. 240, that is, sand 
with occasional streaks or pockets of fine to coarse grave!. The sand, though 
not so uniform in size, is on the whole coarser than in deposit No. 240. The 
deposit lies along the northwest slope of a wide, flat-topped ridge of glacial 
drift. 

Deposits Nos. 240, 241, 242, and 243 form part of a wide, flat-topped 
ridge of glacial drift that trends in a northeast-southwest direction and has 
a length of several miles. 

Napierville County 

A large grave! area between St. Rémi and St. Michel, including deposits 
Nos. 244 and 245, has been extensively worked in the past for railroad 
ballast and road building. Although there is still a considerable amount 
of material available, most of what is left is very sandy. In the remainder 
of the county, the few deposits found are of small size and are becoming 
rapidly exhausted. AU gravels are sandy, and some of them hold weathered 
or soft pebbles, but they all consolidate readily and form smooth surfaces 
on the clay soils that cover the greater part of the county. Sorne stretches 
resemble more sand-clay than grave! surfaces. The grave! roads were 
examined during a spell of dry weather, and outside of recently surfaced 
stretches, were found quite dusty. 

244. One and a quarter miles southwest of St. Michel; near border of Con. 
V of Sherrington township. 

This small and shallow deposit lies at the south end of a large grave! 
area, which runs for several miles northwards and includes No. 245. Grave! 
does not form a continuous deposit over that distance, but occurs as a series 
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of streaks or pockets through a large sand area. In addition to Nos. 244 
and 245, there are several other excavations, including a railway pit, which 
are now abandoned on account of the material turning too sandy. Grave! 
from deposit No. 244 is also sandy but well graded, holds much coarse 
~and, and consolidates readily on local clay roads. 

245. One müe east of St. Rémi; Con. S. Sanguinet Monnoir, /arms of O. 
Robert and F. Houle. 

The deposit rises but a few feet above the level of a sand area in which 
it is included. Sandy gravel is seen throughout a large excavation extending 
over 8,000 square yards and dug to the full depth of the deposit, which 
averages 9 feet. The gravel is used on local roads and in the adjacent part 
of Laprairie county. Good results are obtained on roads with clay subsoil. 
Stretches that have been gravelled for at least one year are dusty when dry. 

247. Douglasburg; near border of Con. VIII of Sherrington township. 

About 4,800 cubi'Û yards of gravel have 1been taken out of this deposit, 
which is now more than half exhausted. The gravel holds from 15 to 30 
per cent of friable pebbl'es and is sandy, the proportion of sand being 
nowhere Jess than two-thirds. Best results are obtained on day roads, 
where it compacts readily to a smooth and firm surface, which is more of 
the sand-clay type of road surface, and does not possess the wearing quality 
of the average gravel road. A good example of this kind of surface can 
be observed on a stretch of Provincial highway a short distance west of 
Dougl111sburg. 

248. One and a quarter miles west of Napierville; Con. ·vIII, Dè Lery; 
farms of E. Cyr and N. Fortin. 

A large excavation, 15,400 cubi-c yards in size, cuts through the whole 
width and depth of a grave! deposit occupying the southwest end of a 
ridge. The amount excavated represents probably less than half of the 
size of the deposit, for the entire recovery of which it would be necessary 
to remove a house and farm 'buildings. The grave] carries on the average 
60 per cent sand, and although rather sandy it is used with good results 
on clay soils in the making of road surfaces of the sand-clay type. After 
some time on the road, the gravel becomes dusty during dry weather: 
this is apparently due not so much to the high proportion of sand as to its 
fineness. 

St. Johns County 

The few deposits found in the county have been worked extensively 
for road grave! and most of them are now more than half exhausted. The 
only deposits of comparatively large size are found west of Odelltown, 
southwest of Ste. Blaise and of St. ,1 ohns. The few other deposits 
are of small size and are situated at the south end of the county. A 
considerable amount of grave! has been taken from the large deposit west 
of Odelltown both for railway ballast and road building. There is still 
much grave! available, but it is coarse and has to be crushed and screened 
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to make it a satisfactory road-surfacing material. Severa! shallow deposits 
of fine and sandy grave! southwest of Ste. Blaise are included in a large 
sand tract several miles in length. Several large pits have been opened in 
th~ grave!, but an estimate of the amount available is difficult to make on 
account of sand covering the whole area. Two fairly large deposits south
west of St. Johns hold soft grave!. One may be considered as depleted, 
as what is left is weathered, soft, and sandy. The other is now more than 
half exhausted, and the remainder is being rapidly absorbed in road 'build
ing. It is rather soft for the most .part, but holds large streaks of fresh, 
clean, well-graded material. 

251. Two miles west of Odelltown; Con. IV, Lacolle. 
Over 15,000 cubic yards have been excavated fo; road use, mostly 

in the last few years, and previous to this a much larger amount had :been 
taken out for railway ballast. The grave! is coarse and holds a low pro
portion of sand and boulders. An abrasion test on pebbles (Grading A) 
gave a percentage of wear of 13 · 2 in the abrasion test. It is now crushed 
and screened for road-surfacing purposes in a portable plant erected in the 
pit. The crushed material is extensively used in surfacing local roads. The 
grave! surfaces were firm and smooth, but dusty when inspected during a 
spell of dry weather. A stretch of road treated with calcium chloride was 
found exempt from dust. The greater .part of the dust is not the result of 
wear on the road, rbut is in the grave! screenings before they are laid on the 
road as a finishing course. 

255. Two mi.les west of St. Valentin; near county line and D. & H.R.R. 
track. 

The deposit holds grave! that is much weathered and soft. It is irregu
larly graded, but owing to its softness compacts readily on the road. 

257. Two and three-quarter mues southwest of Ste. Blaise; Con. III, 
Seconde Grande Ligne; on the farm of B. Breault. 

Severa! large but shallow deposits of sandy grave! are found included 
in a large sand area trending north-south from the village of St. Blaise 
to a short distance south of No. 257. Sorne of the deposits are now 
exhausted or not worked any longer on account of being too sandy. In 
No. 257, the grave! is fresh, bard and, although carrying a great deal of 
sand, is well graded and the sand mostly coarse. It has been extensively 
used for Toad purposes: it consolidates firmly, wears evenly, and is durable 
under small traffic. 

258. Two miles southwest of Ste. Blaise, Con. II, Seconde Grande Ligne; 
on the farm of A. Gagnon. 

The deposit occurs in the same large sand area as No. 257, and 
the grave! possesses much of the road-making qualities of No. 257. Most 
of the grave! used on local roads cornes from one of these two deposits. 
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259. Three and a half miles southwest of St. Johns; Con. II, Barony of 
Longueuil; on the farms of A. Tremblay and A. Roulier. 

Close upon 20,000 cubic yards of gravel has been excavated, which is 
more than half the size of the whole deposit. Most of the gravel exposed 
in three large excavations is partly weathered, soft, irregularly graded, 
coarse, and sandy. It carries a large proportion of coarse pebbles and fine 
sand, but not enough medium-size material. One of the pits dug at the 
south end of the deposit shows in places thick streaks of grave! that is 
much fresher and better graded than the average. Pebbles from sample 
No. 259, which was taken in the fresher and better graded gravel, showed 
a percentage of wear of 14·1 (Grading A) in the abrasion test. The streaks 
lie under 3 feet of overburden, whereas the average thickness of overburden 
for the whole deposit is not over 2 feet. Outside of the better graded 
material, which is sold solely as cernent gravel, the larger part of the 
gravel excavated is used for road work. For this purpose the material is 
crushed and screened in a portable plant erected at the pits. On account 
of the softness of the gravel, there is much dust produced in the process 
of crushing, and for this reason the screenings (material passing t-inch 
screen) are considered as useless and thrown away. The crusbed and 
screened gravcl is now used in maintenance work on a section of the Pro
vincial bighway between St. Johns and N apierville that is treated with 
calcium chloride as dust preventive. The gravel wears fast and is not 
considered of good quality for main highways. It is intended to re-surface 
this highway in the near future with surface-treated macadam, for which 
purpose there is plenty of good, crushed quarry rock available near the city 
of St. J obns. 

Chamhly County 

The only grave! occurring in the county is found in the slopes of mount 
St. Bruno. A considera:ble amount of gravelly sand covers the lower 
southern slope of the hill, but it is not coarse enough to be considered of 
good quality for road surfacing. Coarse grave! is found higber up the slope, 
and although not covering sucb a large area as the finer material of the 
lower slope, it is known to be in large amount. One deposit bas been 
extensively worked in the southeast slope of the hill. 

262. One-half mile north of St. Bruno; farm of E. Goyerr. 
A pit bas recently been opened in gravelly sand, lying under 3 feet 

of sand. The gravelly sand 'Carries about 25 per cent pebbles in the coarser 
part, and not more than 10 per cent as pit average. The pit is in the lower 
south slope of mount St. Bruno, and according to information gathered 
from several land owners, the gravelly sand probably underlies a con
siderable area in the lower south slope, but is everywhere concealed under 
a thick blanket of fine sand. The mat-erial, as judged by tbat part exposed 
in pit 262, is too sandy for road purposes. 

263. One and a quarter miles west of St. Basile; property of F. H. Clergue. 

The deposit, which is an old grave! beach, lies in the middle southeast 
slope of mount St. Bruno and a short distance from a Provincial highway 
that skirts the flank of the hi!!. The grave! exposed in a large excavation 



69 

20 feet in maximum depth is rusty, very bard, coarse, and bouldery and 
carries but a small amount of sand. As regards size of constituents, it is 
made up on the average of 10 per cent boulders, 65 per cent pebbles, and 
25 per ·cent sand. Boulders are for the most part 6 inches in size and 
sand is very coarse. About 95 per cent of bould€rs and pebbles are com
posed of fine-grained, fresh, and very hard trap rock. Pebbles showed a 
percentage of wear of 4·9 (Grading A) in the abrasion test. Nearly all 
gravel ex-0avated, 43,000 cubic yards, has .been absorbed in road work and 
it is thought that there is a larger amount still available in the deposit. 
On the road the gravel consolidates firmly and is durable, but does not 
make o smooth a surface as do finer and ofter gravels. Smoothness is 
attained ·by applying to the surface a thin course of finer material. 

lberville County 

There are several large deposits of sandy gravel in the north and 
northeast part of the county, but elsewhere gravel is scarce. All deposits 
have been extensively worked, either for road or for cernent grave!. Most 
of the gravel used for concrete works in the city of St. Johns cornes from 
the several deposits of the north end of the county. The length of haul 
to St. Johns is 6 miles. With the ex:ception of one deposit, the gravels are 
rather too sandy for good results in road surfacing. 

265. Two miles northeast of St. Alexandre; f arm of J. Breault. 
A large sand area, that trends in a north-south direction for a distance 

of over 6 miles, includes several deposits of sandy gravel, carrying on 
the average not more than 25 per cent pebbles. No. 265, which is the 
more southerly, is slightly less sandy, but more weathered and softer, than 
the others. It carries on the average 25 to 30 per cent pebbles, over half 
of which are weathered or soft. A section of the road leading to Iberville, 
and shorter stretches of other local roads, have been surfaced with gravel 
from deposit No. 265. Although carrying much fine sand, the gravel com
pacts satisfactorily and wears evenly but would probably not stand too 
heavy traffic, because a large proportion of the pebbles crumbles readily. 
It is found satisfactory on local clay roads carrying light traffic. The 
roads were inspected during a period of dry weather and were more dusty, 
but in far better condition than the unsurfaced sections. 

268. One mile northeast of St. Grégoire; on the farm of E. Tétreau. 
The material is more properly gravelly sand than grave!, as it does not 

carry on the average more than 20 per cent pebbles. Although sandy, it 
is well graded and uniform in coarseness throughout that part exposed in 
a large excavation, 5,500 square yards in extent. On th€ road it does not 
compact readily, and is probably not durable, but improves earth roads con
siderably. South of the pit there is a much larger excavation, now ail 
covered with talus, from which grave! was hauled in the past for railway 
ballast. The deposit forms a wide terrace occupying the lower south slope 
of mount Johnson. The grave! or gravelly sand lies under 2 to 4 feet of 
fine sand. 
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269. One and a quarter miles northeast of St. Grégoire; farm of U. Benoit. 
The deposit lies in the lower south slope of mount Johnson, but at a 

higher level and in steeper ground than No. 268. The material is largely 
gravelly sand <:arrying not more than 25 per cent pebbles on the average, 
but coarseness varies and large streaks of properly graded road gravel are 
not uncommon. On account of the great depth of the deposit, fresh material 
is available. Most of the sand and grave! takcn out now is used as aggre
gate in concrete works. A large number of essexite blocks or boulders, 
some over 5 feet in diameter, interfere with development work. These 
blocks are largely confined to the upper part of the deposit. 

270. Two and a quarter miles northwest of St . Grégoire; farm of E. Metras. 
Although large sections are sandy, the deposit carries coarser and 

better graded road gravel than any other large deposit of the county. 
Pebbles showed a percentage of wear of 8 ·8 (Grading A) in the abrasion 
test. A considera'ble amount of road gravel was taken out at one time, as 
judged by the size of the several excavations, the larger one of which 
measures over 100,000 cubic yards. There is a stationary crushing and 
screening plant erected in the main pit, with drag shovel, steel cable, and 
steel mast resting on concrete foundations . The plant has been idle for 
some time and is in need of repairs. The deposit is flat-lying, rather 
shallow, but covers a large area. The large amount of material still avail
able is probably more sandy than what has been already taken out. 

Missisquoi County 

Gravels are fairly common in the southern half of the county but are 
scarce in the northern half, particularly in the northwest corner, around the 
town of Farnham. Although all gravels are well graded as regards size of 
constituents, most of them have poor wearing qualities on account of being 
weathered and soft. The pebbles crum'ble readily under traffic and the road 
surface soon becomes dusty or muddy. In the eastern part of the 'County, 
where the land is more hilly, the deposits are deeper and the gravels fresher 
and of better road-making qualities than those of the western part. The 
muddy and somewhat slippery condition observed on old gravel roads when 
wet is due to the large proportion of more or less soft slate pebbles found 
in all deposits. The fresher gravels of the eastern part of the county, 
although not entirely exempt from this defect, are much less seriously 
affected than the weathered gravels. 

273. Lot 6, Can. VII, Stanbridge; neair line of Can. VI. 
Between Bedford and the International Boundary there are several 

deposits of gravel of about the sa.me <Character as No. 273 here described. 
The grave! is well graded and uniform as regards coarseness, but soft, even 
when fresh. It compacts readily on the road and stands well under light 
traffic but wears fast under a moderate amount of traffic. Its use has been 
discontinued on main roads. 
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.!74. Lot 19, Con. VI, Stanbridge; neœr road intersection. 
Coarse and bouldery grave! is exposed in a large excavation extending 

over 5,700 square yards. The pit was originally opened in finer grave! and 
bas been gradually extended into <Coarser and more bouldery material. 
Although a well-graded, uniform ;:>roduct could be obtained by screening out 
the larger stones, it would .be smtable only for roads carrying light traffic, 
as it holds a high amount of soft and friable pebbles. Old gravel-road 
surfaces are dusty. 

276. Lot 14, St. Armand; near road to Frelighsburg. 
The deposit forms a steep-sloped, round knoll in which a side-hill eut, 

up to 30 feet in height, shows fresh, well-graded, sandy grave! carrying on 
the average 50 to 60 per ·cent coarse sand. The grave! is only moderately 
hard and durable, even where free from weathering. On local roads, which 
carry light traffic, it compacts well and makes a smooth surface. 

277. Lot 3, Con. X, Dunham; west side of forced road. 
The grave! is similar to No. 276 as regards regularity of grading, but 

more weathered and softer. 

279. Lot 28, Con. V, Dunham; along Ywmaska river. 
The deposit lies in the ·bank of Yamaska river, and forms a flat-topped 

ridge, the slopes of which are thickly covered with clay. An excavation bas 
been opened along the crest of the ridge, where the overburden is thinner, 
and shows fresh, well-graded, coarse gravelly sand, carrying on the average 
not more than 25 per cent pebbles. The grave! is too fine and sandy for 
good results in road work, but makes a good aggregate in concrete. All 
the grave! taken from the deposit is used in municipal works in Cowansville. 

280. Lot 28, Con. VI, Dunham; along Yamaska river. 
The deposit occupies the slope of a steep bluff facing Yamaska river, 

and can be traced more or Jess continuously as far as No. 279, three-quarters 
of a mile to the southeast. Fresh, clean, well-graded grave! is exposed in a 
large side-hill excavation 600 feet in length and 40 feet in maX'imum depth. 
Although coarseness varies in places, it is on the whole uniform, taking into 
consideration the large section exposed. It is a medium-coarse grave! carry
ing on the average 50 per cent coarse sand. Pebbles of sample No. 280, 
taken from fresh grave! at depth of 25 feet, had a percentage of wear of 
8·8 (Grading A) in the abrasion test. The grave! consolidaites readily and 
firmly on the road, forming a smooth surface that wears evenly. It hold:;i 
a large proportion of slate pebbles, and for that reason old gravel-road 
surfaces are slightly muddy when in a wet state. It is without doubt the 
best road grave! of tihe county, though not so durable as some gravels found 
in other counties. It is extensively used in road improvement and is hauled 
for miles in ail directions for that purpose. The grave! makes also a good 
aggregate in concrete. 
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Rouville County 

A considerable amount of grave!, or more properly gravelly sanù, is 
found in large sand benches at the foot and south side of mount Yamaska, 
mount Rougemont, and mount St. Hilaire. Beaches of coarse grave! are 
also known to occur in the slopes of the three bills, but the amount of grave! 
excavated in these beach deposits so far has been small. Outside of these 
three areas, grave! is found in a large, narrow ridge of glacial drift in the 
southeast corner of the county. In the remainder of the county grave! is 
totally lacking. 

The gravels from the large sand benches at the foot of the three bills 
are ail hard but vary a great deal in coarseness. Although most of them 
are poorly graded and sandy, there are also large streaks of well-graded 
material. Divergent results have been obtained in road surfacing, depend
ing not only on the character of the material used but also on the type 
of road subsoil. For example, fine sandy gravels give generally indifferent 
results on the sand roads in the immediate vicinity of the deposits, but 
prove quite satisfactory on the clay roads farther away from the bills. 

281. One and a quarter miles south of Canrobert; Range Nord Casimir; 
f arm of A. Mercure. 

The deposit occupies part of the east slope of a long ridge of glacial 
drift, and carries grave! that is generally fine and sandy near the surface, 
and coarse and rather bouldery at depth. A large excavation, 5,000 square 
yards in area, bas been opened in the slope of the ridge. At one end the 
grave! in the lower part was found too coarse and bouldery and was left 
in place. The grave! bas been extensively used for road making, as outside 
of this ridge there is no other grave! for miles around. It contains a large 
amount of friable limestone or calcareous slate pebbles, wears fast, and 
becomes quite dusty. On roads carrying very light traffic, good and smooth 
surfaces have been built with the material. 

282. Two and a half miles east of Abbotsford; Range St. Charles; farm of 
C. Ball. 

The deposit forms a long narrow ridge which is part of a wide sand 
ben ch stretching southeast from the foot of mount Y amaska. There bas 
been a considerable amount of material excavated for various purposes, as 
attested by the size of several pits, either in the ridge proper or in the sand 
bench. The grave! in the ridge varies much in coarseness within short 
distances. In Ball's pit thin layers of sandy grave! alternate regularly 
with thicker layers of coarse and rather bouldery grave!, so that on 
the whole the grading is fairly uniform. Although the bulk of the 
grave! finds a ready market as concrete aggregate in the town of Granby, 
much well-graded, road grave! is obtained from a large section of the pit 
bank by screening out the larger stones. This part of the bank shows Jess 
sandy and coarser grave! than the average. About 4 feet of worthless sand 
or gravelly sand has to be removed from the top. Below that depth the 
material is fresh and carries but a small amount of soft pebbles. An abra
sion test run on pebbles of sample No. 282, taken from fresh grave! at depth 
of 15 feet, gave a percentage of wear of 5 · 7 (Grading A). 
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283. Three-quarters of a mile west of Mont St. Hilaire; farm of A. Guertin. 
The deposit is mostly coarse sand, with not more than 15 per cent 

pebbles. The material is only moderately hard, and compacts firmly to a 
smooth surface on clay roads carrying light traffic. It is much too sandy to 
produce durable results. 

Bagot County 

Gravels are common throughout the county, with the exception of the 
western end. The larger deposits are found grouped together in four dif
ferent areas : east of St. Dominique, east and west of St. Li boire, north of 
Acton V ale, and northeast of St. Nazaire. A number of smaller deposits 
are scattered in the remainder of the county. Along the western border of 
the county gravels are almost totally lacking. The St. Dominique deposits 
have been extensively worked for road gravel to take care not only of local 
roads but also of roads in parts of Shefford and St. Hyacinthe counties. A 
considerable amount of gravel from these deposits for use in concrete is 
also hauled to St. Hyacinthe. The other deposits found elsewhere in the 
county have been worked intermittently for road gravel. 

From the road-material standpoint the Acton Vale gravels have proved 
the more durable and the less dusty. Good road surfaces have been built 
with the St. Dominique and St. Liboire gravels, but their lack of durability 
has necessitated renewal at relatively frequent intervals on the more trav
elled roads. The St. Nazaire gravels have been used on roads of small 
traffic only and are much the same as the St. Liboire gravels as regards 
composition and wearing quality. 

287. Two miles southeast of St . Dominiq1ie; Range N.E. St. Dominique; 
f arm of F. X. Breault. 

Pits Nos. 287 and 288 are in the same large, flat-lying deposit, which 
averages between 10 and 11 feet in depth. Pit No. 287, which extends over 
an area of 40,000 square yards, cuts away the central part of over one-half 
of the deposit. Although there is a considerable amount of material left 
on the edges, most of it is eitber sandy or coarse, and little is used at present. 
Sample No. 287 was taken at depth of 5 to 11 feet, from fairly fresh, regu
lar-size gravel exposed only in a small section of i:Jbe large pit bank. Pebbles 
had a percentage of wear of 26 · 7 ( Grading A) in the abrasion test. The 
character of the grave! is much the same as that exposed in pit No. 288, 
which is situated in the other balf of the deposit. 

288. Two miles southeast of St . Dominique; Range N.E. St. Dominique; 
farrn of A. Lebeau. 

The pit, which lies alongside of No. 287, is over 10,000 square yards 
in area. The gravel is generally soft, coarse, and sandy, a large propor
tion of the sand being fine. Pebbles of sample No. 288, taken at depth of 
7 to 13 feet, from fairly fresh gravel, had a percentage of wear of 23 · 9 
(Grading A) in the abrasion test. It consolidates readily on the road, makes 
a smooth surface, but wears rather fast and is dusty. Sections treated with 
calcium chloride are almost entirely free from dust. For concrete work, 
care is taken to use only the fresh gravel. Although the amount available 
can not be estimated, it is probably large. 
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289. Two and a half miles east of St. Dominique; Range IX; farm of 
M. Deslandes. 

Pits Nos. 289 and 290 lie alongside of each other in the same deposit 
which forms a ridge trending northwest-southeast. The depth of graveÎ 
along the crest of the ridge is generally over 25 feet. In pit No. 289 the 
gravel is generally of medium coarseness, but rather high in fine sand, 

1

with 
an occasional layer of sand. Although on the whole soft and sandy, the 
grave! in the lower bank is fresher, Jess sandy, and better graded than in 
the upper bank. As road material it compares with Nos. 287 and 288 but 
the greater depth of the deposit makes it possible to use fresher and

1 

Jess 
friable grave!. 

290. Two and a half miles east of St. Dominique; Range I X; farm of 
A. D ubreuil. 

In the northwest end of the deposit is a large excavation close to 11,000 
square yards in extent. The grave! varies in coarseness along the pit face 
and in depth, but is generally medium coarse and sandy in the upper 7 to 
8 feet, and coarser and Jess sandy farther clown. Where the gravel is deemed 
too coarse, it is left in place, so that the depth of the pit runs irregularly 
from 5 up to 25 feet. Sorne layers of the lower grave! hold a low propor
tion of sand, whereas others are just as sandy as the upper grave!. As 
regards grading and composition, it is about the same as Nos. 287, 288, and 
289, but on account of the greater depth, the grave! is fresher and Jess 
friable on the average than Jas. 287 and 288. Pebbles of sample No. 290, 
which was taken at depth of over 15 feet, from fresh grave!, showed a 
percentage of wear of 18·3 (Grading A) in the abrasion test. It is at the 
best only a moderately durable road material, which makes a smooth but 
dusty surface. Sorne layers in the lower part of the deposit contain gravel 
that is particularly well graded for use as concrete aggregate. 

291. One and a half miles south of St. Libaire; Range St. Georges; farm 
of J. Radier. 

A large excavation over 10,000 square yards in area cuts through the 
full width, and half of the length, of a ridge-like deposit averaging 15 
feet in depth. The gravel, which is coarse in the upper part of the deposit, 
turns gradually finer in depth. The proportion of sand varies from 40 per 
cent near the surface to 90 per cent near the bottom. The gravel is weH 
gradecl but carries an excess of fine sand and is soft. On the road it con
solidates readily, makes a smooth and even surface, but wears fast and 
is dusty. 

292. One and a half miles southeast of St. Libaire; Range St. Patrice; farm 
of A. D esmarais . 

The deposit lies in the southwest slope of a ridge of glacial drift trend
ing in a northwest-southeast direction, and has a maximum depth of 13 feet 
in that part of the pit nearer the crest of the ridge. The grave!, fine and 
sandy near the edge of the ridge, turns gradually coarser and Jess sandy 
towards the crest. It is well graded but soft. An abrasion test on pebbles 
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of sample No. 292, which was taken at depth of 8 to 13 feet, from fairly 
fresh grave!, gave a percentage of wear of 24 · 3 (Grading A). On the road 
a large proportion of the pebbles crumble readily under traffic and the 
smooth road surface wears fast and is dusty. As road material it resembles 
No. 291. 

295. One and a half miles northwest of St. Libaire; Range St. Patrice; farm 
of H . Montmarquette. 

The deposit occupies the east edge of a slight elevation composed 
partly, if not mostly, of glacial drift. A pit opened along the east edge 
has a maximum depth of 13 feet, which is about the greatest depth of the 
grave!. The gravel is medium coarse, with a rather high percentage of sand. 
a large part of which is fine. Apart from tmning gradually finer in depth, 
it is uniform in coarseness. It is of about the same character and gives the 
same results in road surfacing as Nos. 291 and 292. Pebbles of sample No. 
295, taken from fairly fresh grave! at depth of 6 to 12 feet, had a percentage 
of wear of 30 · 7 (Grading A) in the abrasion test. 

299. Lots 2, 3, Con. XII, Grantham; along line of Con. XI. 

In the upper slope and top of a low bluff facing south, there is a large 
deposit which was in the past worked for railway ballast by the Inter
colonial (now Canadian National) Railway, and more recently for road 
material. The railway pit, in the slope of a side-hill eut along the upper 
slope of the bluff, is no longer in operation, owing to the poor quality of the 
grave!. The spur line that connects the pit to the main line at Duncan 
Station has not been removed and is now used for storing box cars. Several 
smaller excavations opened on top of the bluff for road material show coarse, 
well-graded, soft grave!. An abrasion test run on pebbles gave a percentage 
of wear of 27 · 6 (Grading A). The grave! used on several local roads of 
small traffic compacts readily and makes a smooth and firm surface, but 
wears fast and is dusty. The deposit, which has a maximum depth of 15 
feet at the edge of the bluff and is underlain by glacial drift, gradually 
decreases in thickness away from the edge. With an average depth con
servatively estimated at 9 feet, there should be well over 100,000 cubic yards 
of grave! available. 

301. Lot 33, Con. VI, Acton; alongside road and about half way between 
lines of Cons. V and VII. 

The deposit forms a flat-topped ridge, in which two excavations have 
been opened side by side on different properties. The two pits aggregate 
2,900 square yards in area and have a maximum depth of 10 feet below the 
crest of the ridge. The grave! is medium coarse, well graded and fairly 
hard, though more or less weathered throughout. An abrasion test on 
pebbles of sample No. 301, taken at depth of 5 to 8 feet, gave a percentage 
of wear of 14·0 (Grading A). The excavated gravel has been almost 
entirely absorbed in road construction and maintenance. It compacts firmly 
and wears well under light traffic. As judged by the size of the ridge and 
the average depth of grave!, which is 6 or 7 feet, there should be over 30,000 
cubic yards available. 
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Two other deposits of similarly graded, though somewhat softer, gravel 
are found, one on lot 34 of the same concession, the other on lots 32 and 33 
of Concession V. 

303. Lot 29, Con. VI, Acton; near line of Con. VII. 
The deposit lies on top of a wide, high rocky ridge. It was originally 

covered with 10 to 15 feet of sand, which, since the beginning of cultivation, 
has been gradually blown towards the east, under the influence of the pre
vailing winds. At many places the gravel is now bare of drifting sand. A 
small shallow pit has been dug into the gravel, which is fresh, well graded, 
and carries from 40 to 65 per cent sand, mostly very coarse. It is a good 
road gravel, but little bas been used for that purpose up to the present. 
Owing to its almost complete freedom from weathering, it makes a par
ticularly desirable concrete aggregate. According to the owner, the deposit 
was found to have a maximum depth of over 20 feet through test pits dug 
by the Canadian Pacifie Railway Company, but these are now entirely 
refilled. An area of about 10 acres bas been freed of its overlying sand, 
which bas been blown away farther east. 

Brome County 

The hilly character of the greater part of this county makes it imprac
ticable to haul gravel from far afield, so that all developed deposits are 
found along or close to some public road. Gravels are relatively common 
throughout the nortbeastern part of the county but scarce elsewbere, par
ticularly so in the southwestern part. Most of the gravels are well graded 
as regards size of constituents, but because of tbeir high content of soft 
peb'bles can be considered of but fair quality at best. A few deposits con
tain gravel, whicb is also either very sandy or irregularly graded. Good 
road-surfacing gravel was found in only tJhree deposits, No. 315 at Gilman, 
No. 323 east of Knowlton, and No. 324 south of Eastman. 

The common defect of the gravels is that they wear fast under traffic, 
requiring frequent renewal of the road surface. River gravel from the bed 
and fiats of Missisquoi river, available at low-water level between Glen 
Sutton and Dunkin, is found to have ruore lasting qualities than the local 
bank grave!. 

313. Lot 4, Con. II, Brome; east of West Brome Station. 
The 25-foot face of a side-hill excavation in the steep slope of a knoll 

shows mostly sand. At one end of the pit bank there is a large streak of 
well-graded gravel varying from very fine to medium coarse. Sample 313 
represents the coarser part. The deposit forms three knolls in line, cover
ing, according to the owner, an area of 4 acres and measuring 40 feet in 
average height. The deposit holds probably more sand than grave!. 
Between here and the International Boundary, over 11 miles to the south, 
grave! is exceedingly scarce, and a number of knolls have been prospected 
for gravel but found to be made up largely of sand. One such knoll in the 
town of Sutton has been extensively worked for concrete sand. 
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315. Lot 7, Con. II, Brome; near fork of roads. 
The deposit forms a large steep knoll in the slope of which a deep side

hill excavation has exposed gravel that varies a great deal in coarseness, 
but large streaks of uniformly graded, fresh gravel are also common. 
Pebbles of sample No. 315, taken from fresh gravel at depth of 13 to 17 
feet, had a percentage of wear of 9·4 (Grading A) in the abrasion test. 
Good results in road surfacing are attained with the gravel. It consolidates 
firmly to a smooth surface that wears well under traffic. As a matter of 
fact it is one of the few gravels of the county that possesses lasting quali
ties.' The amount of gravel available is large. Severa! other knolls a few 
hundred feet to the east are gravelly on surface. AU the knolls aggregate 
in size well over 100,000 cubic yards. 

316. Lot 10, Con. VI, Brome; west of road intersection. 
Coarse, uniformly well-graded gravel is exposed in a pit cutting through 

almost the whole width of a ridge. vVhen the larger stones are screened out, 
the gravel makes a fair road material. r.t is on the average · better graded 
than No. 315, but softer and not so durable. · Pebbles of sample No. 316, 
taken from fairly fresh gravel at depths of 15 to 19 feet, had a percentage 
of wear of 17 · 2 ( Grading A) in the abrasion test. 

323. Lot 11, Con. I, Bolton; along brook, near township line. 
A side-hill excavation, 30 feet in greatest depth, has been opened in 

the steep slope of a knoll or ridge, and exposes well-graded, fine grave! 
carrying 50 to 60 per cent of sand, mostly coarse. Although coarseness is 
not uniform throughout the exposed part, the material is on the whole regu
larly graded as regards size, with the exception of a thick sand layer, which 
runs more or less continuously all along the bank at middle height. An 
abrasion test on pebbles of sample No. 323, which was taken from fresh 
grave! at depth of over 20 feet, gave a percentage of wear of 8 · 7 ( Grading 
A). The gravel has been used for the surfacing of several local roads with 
good results. Although somewhat fine and sandy, it is durable and may be 
considered one of the best gravels found in the county. The deep excava
tion makes it possible to get fresh material that makes a good aggregate 
in concrete work. 

324. Lot 21, Con. VIII, Bolton; just east of C.P.R. track. 
Severa! knolls have been worked for gravel, and a considerable amount 

taken out, as judged by the size of the excavations, some of which are now 
abandoned. Well-graded, fresh and hard gravel, covered with 1 to 5 feet 
of fine sand, is exposed in the pit from which road gravel is taken at present. 
This pit covers an area of 600 square yards and has a maximum height of 
bank of 20 feet. Another pit in a separate knoll, not worked for road 
material, shows largely sand. The amount of grave! available is difficult to 
estimate even approximately, because of the sand caver which varies much 
in thickness. 

89423-6 
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Shefford County 

Gravel deposits are fairly evenly distributed throughout the county, 
but nowhere common, except around Waterloo and Lawrenceville. The 
gravel from nearly all deposits is well graded as regards coarseness, but 
only moderately durable as road material. The larger Lawrenceville 
deposit, some of the Waterloo deposits, and a small deposit near Roxton 
Falls are the only ones from which grave! with good wearing qualities has 
been obtained. A few small and shallow deposits from around Granby 
hold a large amount of soft shale or slate, which crumbles readily under 
traffic and causes the road surface to become muddy when wet. The use 
of this gravel is now confined to unimportant roads. 

327. Lot 13, Con. II, Milton; two-thirds of u mile south of Ste. Cécile. 
A large shallow excavation, 3 to 8 feet in depth and covering over 

5,500 square yards, has been opened in a :fiat-lying gravel deposit trending 
in a north-south direction. Bedrock is exposed in the bottom and centre 
of the pit, 3 to 4 feet below the surface, and is probably close to the surface 
over the larger part of the deposit, but deeper digging has been prevented 
by the presence of occasional large boulders or blocks of the same nature 
as the underlying bedrock. The greatest depth, 8 feet, is at the north end 
of the pit, where a test pit is said by its owner to have been dug to an addi
tional depth of 7 feet, without reaching the bottom of the deposit. The 
grave! varies in coarseness, but is on the average fairly coarse and well 
graded. It consolidates readily on the road, and builds a smooth surface. 
It wears rather fast, but is better in that respect than other local gravels. 
The poor results obtained in the mortar test (Table IJI, page 197) are due 
to impurities in the grave! near the surface, where the sample was taken. 

329. Lot 2, Con. I, Milton; near township line. 
The deposit occupies a depression between rock ledges that Hrnit it 

three-quarters of the way around. It has been excavated to a depth of 12 
feet, which is not the full depth of the deposit, but a deeper excavation 
would be difficult to drain. The gravel is well graded and varies from coarse 
to fine, the coarser part being found at about middle height. It gives about 
the same results as No. 327 as road-surfacing material, being only moder
ately durable. The much better results obtained in the mortar test (Table 
III, page 197), as compared with No. 327, are not due to a rlifference in 
grading but to the fact that sample No. 329 was taken at a depth of 6 to 
10 feet, in fresher and cleaner grave! than is usually found nearer the sur
face. An abrasion test on pebbles gave a percentage of wear of 18·0 
(Grading A). 

333. Lot 16, Con. X, Roxton; near line of Con. IX. 
The deposit is 6 to 8 feet in depth and lies in level ground on the top and 

edge of a stee.p clay or boulder-clay bluff facing White river. The grave! 
has been excavated down to the underlying clay over an area of 3,600 
square yards, which is about one-quarter of the extent of the deposit. The 
~avel is well graded and fairly uniform in size throughout, and fairly 
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fresh, considering its shallow depth. Pebbles of sample No. 333, taken 
at depth of 1·5 to 6 feet, showed a percentage of wear of 12·6 (Grading A) 
in the abrasion test. The gravel has given good service on local roads, where 
it consolidates fumly and makes a bard and lasting surface. 

336. Lot 23, Con. I, Shefford; west of C.P.R. track and near county line. 

The deposit forms a large flat-topped ridge. A side-hill •eut, 40 feet in 
height and covering over 1,150 square yards, in the slope of the ridge, shows 
coarse and bouldery gravel in the upper 8 feet, and less coarse gravel in 
the remainder of the bank. Outside of the upper bouldery zone, t.he 
material is fairly uniform in size throughout the large .pit bank and varies 
in a graduai way from medium coarse underneath the bouldery zone to 
very fine in the lower bank. The coarser part carries about one-third sand, 
and the finer part about two-thirds sand, which is everywhere very coarse. 
An abrasion test on pebbles of sample No. 336, which was taken from fresh 
gravel at depth of 15 to 18 feet in the central part of the bank, gave a 
percentage of wear of 8·7 (Grading A) . Sample No. 336a was taken 
from a part of the pit bank farther clown the slope of the ridge, at depth of 5 
to 9 feet. Both samples are of about average coarseness. The gravel 
is found satisfactory under moderate to large traffic. If the ridge is all 
gravel, there should be well over 100,000 cubic yards available. 

Another small pit in a low knoll north of the large ridge has not been 
worked for some time, on account of the better grade gravel being almost 
exhausted. What is left is very sandy. 

337. Lot 23, Con. V, Shefford; 1 mile northeast of Waterloo and near side 
road. 

A rectangular pit, over 1,700 square yards in extent and 12 feet in aver
age depth, cuts through the crest and upper slopes of a small gravel ridge. 
At both ends of the excavation, underneath the crest of the ridge, there is 
exposed well-graded, coarse gravel carrying on the average 40 per cent sand, 
whereas the sicle banks show almost exclusively sand. The gravel part 
bas a width of about 60 feet and an average depth of 12 feet. The ridge 
can be traced for a distance of over 1,000 feet, which should give approxi
mately 25,000 cubic yards as the size of the deposit. 

339. Lot 23, Con. VII, Shefford; along brook and east of C.P.R. track. 

The deposit is in the shape of a straight, steep-sloped ridge trending 
in a north-south direction along a brook bank. A pit at the north end cuts 
through the crest and half way clown both slopes of the ridge, and shows 
gravel that varies much in coarseness, including large streaks of well
graded road gravel, but also much coarse and bouldery gravel and a large 
streak of sand. The sand is all confined to the lower east slope and can 
be left in place without interfering with the development, but the coarser 
gravel lies in the upper part of the ridge and can not be left in place 
without sacrificing good gravel lying underneath. Very little grave! bas 
been used lately for road material. An abrasion test on pebbles of sample 
No. 339, which was taken from fresh grave! at depth of 7 to 11 feet, gave a 
percentage of wear of 14·9 (Grading A) . 

89423-61 
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343. Lot 27, Con. VIII, Shefjord; just east of fork of roads. 
A side-hill excavation with a face up to 25 feet in height, in the steep 

slope of a flat-topped ridge, shows well-graded, fine gravel carrying about 
50 per cent coarse sand, topped with 4 to 8 feet of bouldery, weathered 
gravel. The ridge measures approximately 50,000 cubic yards. Accord
ing to information received from the road patrolman, the same gravel was 
encountered in two test pits dug near the crest of the ridge, a short distance 
back of the pit face, with 2 and 8 feet of bouldery material lying on top 
of the better graded gravel. In the pit face, outside of the upper bouldery 
zone, the gravel is comparatively free from weathering, yet rather soft. 
A stretch of the Waterloo-Richmond highway surfaced with this gravel 
was found in good condition. The gravel packs down solidly to a smooth 
surface, but wears fast. 

345. Lot 16, Con. IX, Stukely; just east of C.P.R. track at Lawrenceville. 

Near Lawrenceville, there is a large gravel deposit in the form of a 
straight, steep-sloped ridge 40 feet in height and measuring over 200,000 
cubic yards. According to the road patrolman, gravel underlies a large 
area outside of the ridge proper, including the greater part of the village. 
A big excavation, not dug to the bottom of the deposit, cuts through the 
full height and width of the ridge over a distance of 100 yards. Although 
the large pit face shows much variation in coarseness of the material, the 
greater part of the gravel exposed is well graded and of the proper size for 
road work. Good and durable road surfaces have been built with it. It is 
not so uniform in grading as some other deposits, but is the most durable 
gravel found in the county. On account of the great depth and steep slope 
of the ridge, fresh gravel holding little friable material can be obtained in 
large amount with comparatively little stripping. Pebbles of sample No. 
345, taken from fresh gravel at a depth of over 15 feet, showed a percent
age of wear of 7 ·8 (Grading A) in the abrasion test. 

Drummond County 

The investigation covered all but the eastern corner of the county. 
Gravels are of common occurrence only in the southern part of the 

county. Elsewhere they are very scarce, particularly so in that part border
ing Yamaska county to the northwest. The largest deposits are found in 
Durham township, some of which, however, carry much more sand than 
gravel. The other deposits that have been examined in the county are of 
small size, with the exception of No. 356, near Wickham, which is rather 
shallow but is known to cover a fairly large area. Grave! deposit No. 350 
and sand deposit No. 352 near South Durham have been worked for years 
and the excavations are now of considerable size. 

350. Lot 11, Con. X, Durham; on line of Con. IX. 
The deposit occurs as a steep-sloped knoll, part of which has been com

pletely levelled by a large excavation dug to its base. The pit face, up to 
80 feet in height in the centre, shows grave! that is generally coarse, but 
varies from place to place. 
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The pit is connected by spur to the Canadian National railway. The 
gravel is dug by steam shovel and either loaded directly into railway cars 
or .crushed and screened in a stationary plant erected at the pit with storage 
bins, from which the grave! is loaded by gravity into railway cars. The 
product is sold as railway ballast, road gravel, or concrete aggregate. The 
grave! as it cornes from the bank is sufficiently free from fine sand or large 
stones to make a suitable railway ballast without crushing and screening. 
On account of the great depth, the grave! is clean and almost free from 
weathered or friable particles. Sample No. 350 was taken primarily for the 
abrasion test, and does not represent the average run of the large pit bank. 
The sll!mple was taken from a layer of fresh grave! holding but a small 
amount of sand, in the lower part of the 80-foot pit bank, and showed a 
percentage of wear of 10·0 (Grading A) in the abrasion test. 

351. Lot 10, Con. IX, Durham; near where side road crosses brook. 
A round pit, 35 feet in maximum depth, dug in the upper half of a 

steep-sloped, round knoll, shows mostly clean, coarse sand, interstratified 
with a few thin layers of gravelly sand. Close to the bottom, there is a 
thick layer of well-graded grave! which is about the right coarseness for 
road use. Outside of this layer, the material is undoubtedly too fine for 
road work but makes a good concrete aggregate, as it is everywhere clean 
and coarse below the weathered zone. 

352. Lots 14, 15, Con. IX, Durham; near line of Con. X. 
A large excavation opened in the steep slope of a knoll over 100 f eet 

in height is worked at three different levels. A standard gauge track on 
each level is linked to a spur line that connects the pit with the Canadian 
National railway at South Durham. The pit was originally opened in sand 
and for years worked solely as a sand pit. As the excavation ·proceeded 
farther into the knoll, grave! layers were found and now the pit is operated 
for bath sand and grave!. The material is dug by steam shovel and loaded 
directly into railway cars. For grave!, a slanting screen of the proper mesh 
is fitted on top of the car, to separate the oversize which rolls down to the 
side of the track and is wasted. Although there is considerably more sand 
than grave! exposed in the large pit face, grave! layers have gradually 
increased in size and number during the last few years, and it is now 
planned to erect a <Jrushing and screening plant in the fall or early spring. 
Bath sand and grave! are clean and almost free from weathered or soft 
particles. The product is sold for concrete aggregate, road gravel, and rail
way ballast. Moulding sand is also obtained from a large streak of fine 
sand lying deep in the bank. Sample No. 352 was taken primarily for an 
abrasion test and is not representative of the average run of the grave!; 
sample No. 352a is from coarse sand. Sample No. 352 was taken from a 
layer of fresh grave! holding but a small amount of sand, in the lower part 
of the pit bank, and showed a percentage of wear of 13·4 (Grading A) in 
the abrasion test. 

353. Lot 6, Con. IV, Durham'; between Provincial highway and St. 
François river. . 

Severa! large pits have been opeMd in a deposit that lies in the slope 
of a bluff facing St. François river. The grave! is generally coarse in the 
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upper slope and finer in the lower slope, where it is interstratified with 
layers of sand. Outside of the sand layers, the gravel is uniform in grading. 
It is, however, practically impossible to prevent the mixing of gravel and 
sand in working the deposit. Sample No. 353 was taken from an excavation 
in the lower slope of the bluff and included :both gravel and sand layers," so 
that the percentage of sand in the sample (Table II, page 181) is some
what higher than the average for the deposit. Although rather soft, the 
material has given satisfactory service under light to moderate traffic. 

355. Lot 24, Con. I, Durham; near line of Con. Il. 
A large side-hill excavation dug in the upper slope of a steep bluff or 

knoll, shows considerably more sand than grave!. The pit floor slants 
slightly inwards, following the surface of glacial drift that underlies the 
grave!. In the lower half of the pit face, which bas a maximum height of 
23 feet in its central part, there are several layers of fine gravel carrying 
60 to 75 per cent -0oarse sand, but by far the larger part of the bank is sand, 
fine and silty in the upper third, and coarse under. The amount of gravel 
sufficiently coarse for road use is small and is used entirely for maintenance 
work. Although there is much clean and coarse sand of excellent quality 
for concrete aggregate, it is topped by several feet of fine, in places silty, 
sand that is not so suitable. 

356. Lot 15, Con. IX, Wickham; on line of Con. X. 
ln a flat-lying deposit, said by the local road patrolman to have an area 

of about 15 acres, a large pit averaging 7-} feet in depth bas been dug to 
the bottom of the deposit. The grave! is well graded, uniform in size, and 
carries about 60 per cent sand, mostly coarse. Although partly weathered, 
it does not ·Contain too much friable material and is fairly durable. A 
section of the road leading to Acton Yale, and other local roads have been 
covered with the gravel and apart from being rather dusty when in a dry 
state are in good condition. 

358. Lot 1, Con. VIII, Wendover; west of intersection of Provincial high
way with concession road. 

The deposit forms a small, fiat ridge overlying glacial drift and averag
ing 5 feet in depth. The grave! is well graded, uniform in coarseness, and 
carries from 30 to 50 per cent of coarse sand. About 80 per cent of the 
pebbles are fiat slate or shale. The gravel consolidates readily on the road 
and builds a firm and smooth surface, but wears rather fast under a moder
ate amount of traffic and old roads are muddy when in a wet state. There 
are several other sm~ll, shallow deposits of similar gravel. One much larger 
deposit was extensively worked years ago for railway ballast. It is now 
exhausted, or what little left is very sandy. 

359. Lot 1, Con. XIII, Wendover; on line of Con. XII. 
Fairly well-graded, fine, sandy gravel is seen in a large, shallow excava

tion extending over 20,000 square yards and dug to the bottom of the 
deposit, which averages 4t feet in thickness. The gravel is partly weathered, 
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yet fairly hard, and wears well under light traffic. The deposit forms a 
large, flat-topped ridge, part of which includes bouldery or poorly graded 
material, so that the amount of good road gravel is unknown and is 
probably small. 

Stanstead County 

The northern part of the county was fairly thoroughly examined for 
gravel, whereas in the southern part investigation was confined to the terri
tory adjacent to the Sherbrooke-Stanhope, Sherbrooke-Rock Island, and 
Magog-Coaticook highways. Most of the gravel deposits are of large size 
and of common occurrence in the northern half of the county, but in the 
southern half good surfacing gravel is scarce along the three main high
ways. The majority of excavations measure well over 10,000 cubic yards in 
size, and few are under 5,000 cubic yards. Highway improvement work 
has absorbed by far the larger part of the gravel excavated, with the excep
tion of gravel No. 361 which is used entirely as railway ballast. 

361. Lot 26, Con. III, Barnston; west of C.N.R. track at Coaticook. 
A large railway pit cuts through the centTe of the deposit, whi·ch is in 

the form of a flat-topped hill. The pit, which has a maximum width of 
over 200 yards and a length several times the width, is worked at four 
different levels, which are linked by track with the spur line at the lower 
level. The maximum height of bank above the lower level is about 80 
feet. Except near the entrance in the southeast slope of the hill the large pit 
bank shows gravel throughout, which is remarkably uniform in coarse
ness, considering the large area exposed. It is not used as road material, but 
is suitable for that purpose, as judged by the laboratory tests (Table I, 
page 155 and Table II, page 182). An abrasion test on pebbles of sample 
No. 361b, which was taken from fresh gravel at depth of about 50 feet, 
gave a percentage of wear of 7·5 (Grading B). The gravel is in places 
strongly cemented together with calcium carbonate and occasionally has to 
be loosened by blasting. The deposit is of large size and holds probably 
millions of cubic yards of grave!. 

No. 362 is a large pit in the form of a side-hill eut in the steep north 
slope of the same deposit as No. 361. The grave! is here coarser and less 
uniform in size than in the railway pit. It carries a rather low proportion 
of sand, mostly coarse. The weathered material from the top of the 
deposit is first removed and sold for filling. The fresh gravel is then 
crushed and screened into four different sizes, from lt inch down, and is 
used in various municipal works. Part of the crushed but unscreened grave!, 
such as represented by sample No. 362 (Table I, page 155 and Table II, 
page 182), is sold and used for road surfacing with good results. 

363. Lot 9, Con. II, Barnston; along brook near line of Con. I. 
Coarse and bouldery grave! carrying a low proportion of sand, most of 

it coarse, is exposed in a round pit dug in the central part of a small knoll. 
The pit covers about 1,400 square yards and has a maximum height of bank 
of 17 feet. In certain layers, particularly in the lower part of the bank, the 
grave! is strongly cemented together with calcium carbonate, and also 
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holds some iron oxide in the form of rusty dust, derived from the 
oxidation of the pyrite crystals occurring in the slate pebbles. The grave! 
was crushed for road surfacing in a portable crusher that has been removed 
from the place, as the pit is only worked intermittently. It has given good 
results on roads of light and moderate traffic. The knoll covers about l · 5 
acres. The depth of the deposit is not known but is probably not more than 
the depth of the excavation which averages 10 feet. 

364. Lot 5, Con. II, Hatley; near line of Con. I. 

A large side-hill excavation covering 1,700 square yards has been opened 
in the western slope of a hill. In the pit bank, which has a maximum 
height of 40 feet, there is exposed grave! similar to No. 363 as regards 
composition and low proportion of sand, but coarser and more bouldery. It 
seems that the up-slope pit bank has now reached beyond the better 
grade of grave! into bouldery material, of which apparently a large amount 
is available. 

365. Lot 17, Con. III, Hatley; on line of Con. II. 

The deposit is rather shallow, but of large extent. In a large excava
tion covering over 9,000 square yards and reaching the bottom of the 
deposit at an average depth of 11 feet, there is exposed more or less 
weathered and soft grave!, which varies much in size from place to place 
but is generally coarse and bouldery. It is being crushed and screened for 
use in road surfacing. This is the only grave! available for miles around. 

369. Lot 1, Con. VIII, Stanstead; near line of Con. VII. 
Two large excavations aggregating over 5,000 square yards in area 

have been dug in the deposit that lies in the upper slope and part of the 
top of a high steep bluff forming the bank of a brook. The grave! is soft and 
varies in a gradua! and regular way from coarse to fine, but the regularity 
of grading is broken by sand layers running through the grave!. The 
sand layers increase in size and number at depth. The extent of the 
grave! deposit is unknown as the ground surface everywhere shows only sand. 

372. Lot 13, Con. IX, Hatley; near fork of roads. 
The deposit carries almost exclusively coarse sand. Grave! is seen 

only in places near the top of the deposit and is generally fine and sandy. 
The fresh sand makes a good aggregate in mortar and concrete. It is found 
satisfactory as a road-surfacing material on local clay roads carrying light 
traffic. 

375. Lot 18, Con. IX, Hatley; near fork of roads. 
The deposit forms a large ridge, at one end of which there is exposed 

in a large excavation over 3,100 square yards in extent; uniformly well
graded, medium-fine, fresh, and hard grave!. The grave! carries a rather 
high proportion of sand, mostly coarse, but is on the whole a high
grade road material that consolidates firmly and wears evenly on roads 
of small traffic. The amount already excavated, 11,100 cubic yards, is but 
a small part of the volume of the ridge. 
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379. Lot 1, Con. XIV, Magog; at intersection of Provincial highway with 
county line. 

The deposit occupies the slope and top of a steep bluff facing a brook 
to the south. A large railway pit in the form of a side-hill eut along the 
face of the bluff shows more sand than grave!, and a great deal of the gravel 
exposed is coarse and bouldery. A highway pit 2,000 square yards in area 
and 30 feet in maximum depth has been opened in the slope of a large knol! 
on top and near the edge of the bluff. The grave! in the road pit varies 
much in coarseness and grading from place to place and is generally coarse 
and bouldery. It is intended not to use the gravel any more, on account of 
its coarseness. As grave! from this deposit is harder than the average for 
this part of the county, where good road grave! is scarce, the cost of crush
ing this material to proper size for road surfacing would in all probability 
be justified by the results obtained. 

Sherbrooke County 

Developed deposits are found almost exclusively in the eastern half of 
the county. Nearly all large deposits lie along St. François river and 
have been extensively developed, northwest of the city of Sherbrooke, for 
concrete aggregate as much as for road material. The grave! exposed in 
most of the pits visited is well graded and hard, but very sandy in some 
deposits. 

381. Lot 27, Con. X , Orford; near where brook crosses county line. 
Uniformly fine and sandy gravel is exposed in an excavation 3,400 

square yards in area, opened in a flat-lying deposit averaging 7 · 5 feet in 
depth. The sand is mostly icoarse and makes up about two-thirds of the 
deposit, rather a high proportion for road use. Samples No. 381 and 381a 
taken one at each end of the pit represent the coarser and less sandy part 
of the gravel. It is likely that the gravel taken out was less sandy than 
what is left exposed in the bank, or about the same coarseness as the two 
samples. 

383. Lot 10, Con. V, Ascot; near where Provincial highway crosses Massa
wippi river. 

The deposit is in the shape of a steep ridge and holds probably hun
dreds of thousands cubic yards of gravel, which, however, is thickly covered 
with sand on top of the ridge. In a large side-hill eut opened along the 
sout h flank of the ridge, gravel is exposed that varies much in coarseness 
from place to place, with large streaks of proper coarseness and grading for 
road material. On the whole the gravel is coarse, slightly bouldery, low in 
sand, outside of an occasional large pocket of sand. In the lower slope of 
the ridge, where the overburden is generally thinner than higher up, are 
streaks of clayey grave! and also streaks of rusty grave!. The large eut 
covers an area of 4,300 square yards and a maximum height of over 60 feet . 

385. Lot 28, Con. I, Ascot; west of intersection of road with county line. 
The deposit forms a steep knoll 100 feet in height, at the foot of a high 

bluff facing St. François river. A large, round pit opened in the lower 
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slope bas now reached the -central part of the knoll, with the inner bank 
cutting into the other slope past the top. The grave! is well-graded and uni
fonn in size, taking into .consideration the large area exposed, and is gener
ally fine, about two-thirds being sand. It carries a rather high proportion 
of sand, but the latter is exceedingly coarse, 90 per cent being retained on 
the 28-mesh sieve, as seen by sample No. 385 (Table II, page 183), which 
was taken at the foot of the talus from freshly fallen material, and is 
thought to represent the average run of the bank. Although the grave! 
carries a rather high proportion of soft fragments and is not free from 
weathered material, it is sufficiently fresh for use as aggregate in mortar 
and concrete. 

386. Lot 7, Con. I, Orfard; along Provincial highway and at city limits 
of Sherbrooke. 

Grave! and sand are e:icposed in a large side-hill excavation along the 
steep bank of St. François river. Except in the north end of the long 
pit, the grave! is thickly covered with sand, and from the central part of 
the pit to the south end the thickness of sand exposed in the pit bank is 
greater than that of the underlying grave!. The thickness of sand appar
ently also increases as the excavation is extended farther into the river bank. 
The pit is worked in two steps, the lower one in grave! and the upper one in 
sand. The excavation in grave! proper bas a length of over 150 yards 
and a maximum width of over 30 yards. South of the grave! pit, sand 
has been excavated for some distance. The grave! is well graded, medium 
coarse to fine, and <Carries from one-third to two-thirds sand, outside of 
an occasional sand layer. Grave! and sand are used in various municipal 
works and are also sold to individuals. The grave! is generally fresh and 
bard, particularly where it is overlain by sand. An abrasion test on 
pebbles of sample No. 386, which was taken from fresh grave! in the lower 
pit bank, gave a percentage of wear of 5·1 (Grading B). Bath grave! 
and sand appear to be available in almost unlimited amount. 

387. Lot 6, Con. I, Orfard; along Provincial highway and just outside of 
city limits of Sherbrooke. 

The excavation covers 10,000 square yards with a maximum height 
of bank of 40 feet, and is probably a continuation of the same deposit 
as No. 386, a short distance to the south. The large pit bank shows almost 
exclusively grave!, apart from an occasional layer or Jens of sand. The 
sand caver is much thinner than at No. 386. It has now a maximum thick
ness of 8 feet, but is said to grow gradually thicker as the excavation is 
extended farther into the river bank. The character of the grave! is much 
the same as No. 386. Neither pit No. 386 nor No. 387 is dug to the 
bottom of the grave! deposit on account of underground water. 

389. Lot 2, Con. II, Orford; along Provincial highway. 
The deposit is in the form of a steep knoll at the foot of a bluff facing 

St. François river. The grave! exposed in the 40-foot bank of a side-hill 
excavation is fresh and hard, varies much in coarseness from place to place, 
but is generally coarse, slightly bouldery, and sandy. The sand is exc.eed-
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ingly coarse, 95 per cent being retained on the 28-mesh sieve. Layers of 
sand running through the gravel in the upper 10 feet of the deposit make 
the grading irregular. The sand segregated in layers is not so coarse as 
that mixed with the gravel. Below the upper 10 feet there are no unmixed 
sand layers, and the gravel is finer and more uniform in size. 

390. Lot 1, Con. II, Orford; near where Provincial highway crosses county 
line. 

The deposit is of small extent and not more than 8 f eet deep on the 
average. Nearly 6,000 cubic yards of gravel have been taken out, and 
a.bout as much remains in the deposit, but is covered with at least 3 feet 
of sand as overburden. The pit bank is now largely talus-covered. At 
one end, there is exposed in the upper half, fairly regularly graded, ·coarse 
gravel carrying about 40 per cent sand. The material is said by the owner 
to become finer with depth. 

Richmond County 

Investigations in this county were confined to the territory adjacent 
to the Sherbrooke-Three Rivers and Richmond-Levis highways . . Gravel is 
common, although sandy in places, along the Sher'brooke-Three Rivers 
highway, which in this county follows St. François river, and it is 
scarce along the other highway. Deposits holding material of fair quality 
have been much drawn upon for road use, and the excavations in these 
deposits range in size from 4,000 to 14,000 cubic yards. One large pit in 
deposit No. 403 north of Danville measures over 30,000 ·cubic yards. 

391. Lot 33, Con. V, Brampton; near where Provincial highway crosses 
county line. 

Fine grave! is exposed in a pit opened in a low bluff facing St. François 
iver. The grave! is uniform in coarseness throughout, but some layers 

and lenses of sand interstratified with the gravel increase the proportion of 
sand to two-thirds of the whole. The deposit is said to cover 10 acres, but 
judging from conditions observed in other excavations along the same 
bluff the material along the edge of the bluff, where the pit is, is probably 
coarser, less sandy, and less thickly covered with sand than farther into the 
bluff. The sand layers adversely affect the grading of the gravel and 
lower its quality as road material. 

392. Lot 32, Con. V, Brampton; where Provincial highway crosses line 
of Con. IV. 

A long excavation opened a short distance north of No. 391 and appar
ently in the same deposit, shows well-graded, medium-coarse gravel, inter
stratified with thin sand layera and a few thick lenses of sand. The sand 
layers and lenses bring the proportion of sand up to nearly half of the 
whole. The gravel is 1coarser and less sandy than No. 391, but the sand is 
finer, as seen by the sieve analysis of samples Nos. 391 and 392 in Table II, 
page 183. The pit, which extends over an area of 3,100 square yards, 
reaches the bottom of the deposit at a depth of 13 to 14 feet. 
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393. Lot 21, Con. XIV, Windsor; between Provincial highway and C.N.R. 
track. 

The neposit lies in the slope of a steep bluff facing St. François 
river. A large pit shows medium-coarse grave! carrying about 40 per cent 
sand in the inner bank, the grave! gradually turning fine and sandy towards 
the outer edge. The whole bluff appears to be gravel, but development work 
has been limited to the upper 12 feet because the grave! has to be hauled 
up-slope to reach the road. 

394. Lot 9, Con. XII, Windsor; between Provincial highway and river. 
Good road gravel varying regularly from coarse to medium fine and 

carrying about 50 per cent sand is seen exposed in a pit near the top of a 
high bluff facing St. François river. The grave! is not more than 9 feet 
thick and is covered with 2! to 4 feet of fine loamy sand as overburden. 

395. Lot 1, Con. XV, Cleveland; near intersection of Provincial highway 
with township line. 

W ell-graded, coarse grave!, bouldery in places, is seen exposed in a 
side-hill excavation opened in the steep slope of a knoll. The lower part 
of the bank is very bouldery and marks probably the edge of the grave! 
deposit, which should be more than half exhausted. Over 11,700 cubic 
yards of material have been taken out of the deposit. The pit measures 
over 2,900 square yards in area and has a maximum height of bank of 
25 feet. 

396. Lot 11, Coo. XV, Cleveland; along Provincial highway. 
The deposit holds both sand and grave! and forms a small, steep knoll, 

almost half of which, or 10,000 cubic yards, has now been excavated. The 
30-foot pit bank shows mostly sand in the upper bank, fine sandy grave! 
in the lower slope of the knoll at one end of the pit, and very coarse and 
bouldery grave! in the lower part of the opposite slope, at the other end 
of the pit, where sample No. 396 was taken. Boulders make up about 15 
per cent of the material represented by the sample. The bouldery gravel 
carries a relatively small amount of weathered or soft stones, and could be 
made into fair road material by crushing it to proper size, but the amount 
of easily available gravel may be limited, as the thick sand caver towards 
the centre of the knoll would probably be an obstacle in extending the 
excavation in that direction, unless the sand can be disposed of economi
cally. An abrasion test on pebbles of sample No. 396 gave a percentage of 
wear of 13·4 (Grading A). 

399. Lot 7, Con. VIII, Melbourne; along Provincial highway. 
The grave! is fine, fresh, and hard, ana is thickly covered with fine 

clayey sand which is worthless. The grave!, on account of its fineness, 
is more suitable as a concrete aggregate than as a road-surfacing material. 
It is underlain by clay at a depth of 15 feet. 
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401. Lot 9, Con. XIV, Cleveland; near Steele brook. 
The deposit forms a large, steep k.noll well over 75,000 cubic yards in 

size. A 50-foot eut in the slope was all talus-covered, the talus material 
being composed of fresh, hard grave! of about the proper size for road 
surfacing. According to the owner, a few layers of clean sand run through 
the grave!. 

402. Lot 11, Con. XII, Cleveland; along the C.N.R. track. 
A large shallow pit, covering 4,600 square yards shows gravel that 

varies gradually in size from coarse and slightly bouldery at one side of 
the pit to fine at the opposite side. The fine gravel is mixed with a high 
proportion of sand but the sand is everywhere very coarse, and in places 
carries some 'Clay. Sample No. 402 is from medium-coarse clayey gravel. 
The grave! is all more or less weathered and carries a rather high pro
portion of soft pebbles. 

403. Lot 22, Con. I, Shipton; along Provincial highway. 
The deposit forms a high steep ridge in the slope of which there is a 

large excavation over 30,000 cubic yards in size. In the high pit bank there 
is exposed fresh and hard gravel that varies much in coarseness from place 
to place but is generally coarse and bouldery. A-bout one-third of the 
pebbles are rather soft, shistose rocks. A portable crushing and screening 
plant has been erected in the pit. The crushed and screened product makes 
a good road material, which is extensively used in this part of the county, 
where good grave! of suitable size and grading for road purposes is very 
scarce. The grave! excavated forms but a small part of the total amount 
available. Another smaller excavation cutting tlirough the crest of the same 
ridge, 750 feet north of the main pit, shows mostly coarse sand. 

Arthahaska County 

The work of investigation covered the whole county outside of Ting
wick township, which was not examined. Gravels are fairly common in the 
eastern part of the county and scarce elsewhere. Nearly all deposits are 
of small size or very sandy, so that suitable road grave! is nowhere com
mon. River grave! is available at many places from fiats along Nicolet 
river and some of its tributaries. Sample No. 409 is from Nicolet river, 
southeast of Arthabaska, and No. 406 from a brook southeast of Prince
ville. Grave! No. 406 is sandy, a great deal of the sand, being, fine, takes 
long to compa-0t on the road and lacks cementing quality. It is the only 
grave! available in that part of the county. Grave! No. 409 also lacks 
cementing power but is found more satisfactory than bank grave! because 
of its better wearing quality. 

404. Lot 15, Con. I, WG.3"Wick; along Provincial highway. 
A large excavation covering 1,700 square yards and having a maximum 

depth of 20 feet, shows regularly graded, though sandy, grave! varying 
gradually in size from fine to coarse and slightly bouldery. Sample No. 
404 represents the least sandy and the better grade from the road material 
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standpoint. The sample was taken at a depth of 15 to 20 feet, in material 
which is suitable for use as mortar and concrete aggregate. The pit has 
been opened in the steep slope of a knoll facing a brook and the pit bank 
now reaches the top of the knoll. The knoll is of fairly large size, but a 
large proportion of the material is probably not of the proper coarseness 
and grading for roads. A 4- to 5-foot layer of bouldery and sandy material 
in the upper part of the pit bank renders the extraction of the more suitable 
grave! costly. 

Nicolet County 

Grave! is scarce throughout the county. Small deposits are occasion
ally found along the steep banks of Nicolet river and most of the 
grave! is rapidly absorbed in road work, so that the deposits become 
depleted a short time after being uncovered. Most of them hold hard, 
slightly rusty gravels whicb have given good results on roads. A great 
deal of good concrete gravel bas been obtained from large fiats along the 
same river at a number of places. The same gravel has also been used in 
road improvement, but is found deficient in -cementing quality and does 
not consolidate readily on the road, on account of holding a large proportion 
of hard, smooth, rounded quartzose pebbles. 

Compton County 

Investigations in this county were largely confined to the territory 
adjacent to the Sherbrooke-Beauceville and East Angus-Hereford highways. 
Grave! is very common in three different areas, where deposits appear to 
be grouped together. The first group, including the largest deposits, occurs 
between Bury and past East Angus; the second group lies between East 
Clifton and past St. Malo; and the third group between East Hereford 
and the International Boundary. Outside of these areas suitable road 
gravel is scarce. In some places there are large deposits of gravelly sand, 
the coarser part being occasionally used for road maintenance. Bouldery 
material from depleted gravel deposits is also crushed for road purposes, 
where no suitable grave! is available. Near Sawyerville and Waterville 
good results are obtained in surfacing local roads with river gravel. 

413. Lot 13, Con. IV, Westbury; near fork of roads on Provincial high
way. 

The deposit is in the shape of a small ridge and averages 8 to 9 feet 
in depth. Over 14,900 cubic yards, or about two-thirds of the deposit, has 
now been excavated. In the upper half of the pit bank, which reaches a 
height of 15 feet in its central part, there is exposed coarse and slightly 
bouldery grave! fairly uniform in coarseness, with 5 per cent boulders 
and 30 per cent sand. In the lower half the gravel is much finer , with 
about two-thirds sand, and not so uniform as in the upper half on account 
of sand layers running through it. 

414. Lot 13, Coo. IV, Westbury; near f<Yrk of roads on Provincial highway. 
Good road grave! is seen in two out of three large pits aggregating 

over 23,000 cubic yards in size. The gravel is fairly uniform in coarseness 
throughout, but somewhat high in sand. Samples Nos. 414 and 414a repre-
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sent less sandy material than the average of the deposit. The remainder 
of the deposit may contain more sand than in the exposed part; excavation 
work bas been stopped in one of the pits on account of the material becom
ing too sandy. 

418. Lot 1, Can. VII, Bury; along C.P.R. track. 
The greater part of the deposit, which is in the form of a ridge, was 

excavated years ago for railway ballast. There are now no traces left 
of former railway operation, not even the road-bed. A large pit opened 
at the end of the ridge, which still holds much gravel, and operated by the 
owner of the land, has a 30-foot face, the upper part of which shows coarse 
and slightly bouldery gravel which gradually merges into finer material 
at depth. About 60 per œnt of the pebbles are slate or slaty metamorphic 
rocks, half of which are more or less soft. Small day lenses are seen in 
the lower bank. The gravel has given good results on a stretch of the main 
road nearby. 

419. Lot 5, Con. B, Bwry; near fork of roads. 
Thick streaks of fresh gravel of suitable coarseness and grading for 

road use are seen in two excavations aggregating 6,000 square yards in 
extent, opened in a large, steep, flat-topped ridge. The larger pit is in the 
flank of the ridge facing a brook with the pit bank reaching the top of the 
ridge at a height of about 35 feet, and the smaller pit cuts through almost 
the full width of the ridge at one end of it. The amount excavated, over 
35,000 cubic yards, forms but a small portion of the volume of the ridge. 
The uniformity in coarseness and grading of the gravel is broken by sandy 
streaks, but as the sand is everywhere very coarse it would not affect the 
grading of the gravel to any extent if mixed with it. The upper part near 
the crest, however, is too icoarse and bouldery for use as road-surfacing 
material. An abrasion test run on pebbles of sample No. 419, which was 
taken from fresh, medium-coarse gravel at a depth of 20 feet, gave a per
centage of wear of 14·5 (Grading A). The gravel compacts readily on 
the road and wears evenly under heavy traffic. 

420. Lot 18, Con. D, Lingwick; near intersection of Provincial highway 
with road to Scotstown. 

The deposit averages 18 feet in depth, and in the upper half, as seen 
in a large excavation over 10,000 ·cubic yards in size, carries coarse and 
bouldery, partly weathered gravel, regularly graded and uniform in coarse
ness, whereas the lower half carries fresh sandy gravel, not so uniform 
in size as in the upper half. The upper gravel is too weathered and soft, 
and the lower gravel too sandy for good results in road surfacing, except 
perhaps on roads of small traffic. Over 55 per cent of the pebbles are slaty, 
half of which are more or less friable. 

421. Lot 37, Con. K, Lingwick; along Provincial highway. 
The deposit averages 7 feet in depth and covers a large area. Partly 

weathered, well-graded gravel is exposed in the bank of a pit 100 yards in 
length. The gravel varies in a graduai way from coarse and slightly boul-
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dery at one end of the pit to very fine at the other end. Roads surfaced 
with this gravel are remarkably smooth, but not bard when wet. The 
weathered or soft slate pebbles crumble readily into black dust which acts 
as a strong binding medium. 

423. Lot 16, Con. III, Clifton; near Provincial highway. 
Fine, fresh and well-graded gravel is exposed in the 20-foot bank of a 

side-hill excavation opened in the steep slope of a knoll. In places the 
proportion of sand is rather high, but the latter is everywhere very coarse, 
and the grave! is on the whole fairly uniform in grading and quality 
throughout, and bas proved satisfactory on roads, although not durable. 
About 30 per cent of the pebbles are limestone and 40 per cent more or 
less soft schistose and slaty rocks. Another knoll nearby is said to hold 
grave! of about the same character, a rough est~mate placing the amount 
excavated, 3,500 cubic yards, as one-tenth of the total volume of the two 
knolls. No. 424 is another knoll of about the same size half a mile farther 
south, and the same grave! as No. 423 is seen in an excavation measuring 
3,600 cubic yards. 

426. Lot 3, Con. II, Auckland; near line of Con. I. 
The deposit lies in the lower slope of a low knoll, composed largely 

of glacial drift or very bouldery material. The grave! is well graded, 
coarse, fres·h, and {)arries a low proportion of sand, probably not much 
over 25 per cent, and most of the sand is coarse. Medium-soft schist or 
slate forms a high proportion of the pebbles, and the material presumably 
is not durable. Except for coarseness it closely resembles Nos. 423 and 424. 

427. Lot 6, Con. I, Hereford; near intersection of Provincial highway with 
line of Con. II. 

The deposit is one of many shallow deposits found between East Here
ford and the International Boundary, no Jess than 15 cuts or pits being 
encountered in that distance. All these deposits lie in the bank of Hall 
stream, which empties into Connecticut river just past the border, and 
they may be more properly regarded as a single deposit, as the grave! is 
everywhere similar in size and composition. It is well graded and of about 
the right coarseness for road surfacing, but carries a high proportion of 
rather soft schist or slate pebbles, and for that reason it is not thought to be 
durable as road material. An abrasion test on pebbles of sample No. 427 
gave a percentage of wear of 18·4 (Grading A). Although of shallow depth, 
the deposit is almost continuous over the 5-mile distance between the border 
and East Hereford. North of that place the road follows a tributary of 
H all stream for several miles, and deeper deposits in the form of low 
knolls are encountered, but the grave! is coarse and bouldery, interstratified 
with a great deal of sand in places. Although streaks of good grave! are 
not uncommon, the material is on the average not so well graded and not 
so uniform in coarseness as the grave! along Hall stream. 
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Wolfe County 

Investigation in this county has beeen largely confined to the eastern 
half. Although grave! is by no means uncommon, most of it occurs in small 
or moderately small deposits. Deposits of large size occur almost solely 
along St. François river. The large amount of work done for highway 
improvement during the last few years has absorbed most of the higher 
grade gravel from the deposits lying close to the improved highways, 
so that lower grade material only is left exposed in the pits. A great 
deal of good road gravel would probably be found by sounding and 
digging test pits in both banks of St. François river between St. Gérard and 
the south end of the county. 

432. Lot 26, Con. I, Ham; near inter.section of Provincial highway with line 
of Con. II. 

An excavation covering 880 square yards and dug to the full depth of 
the deposit which averages 7 · 5 feet, shows well-graded coarse grave! 
holding about one-third sand. The grave! is interstratified with thin layers 
of sand, which increases the total percentage of sand to 45. Pebbles of 
sample No. 432, which was taken from a depth of 5 to 9 feet and repre
sents the pit average as regards coarseness, had a percentage of wear of 
18·1 (Grading A) in the abrasion test. The deposit extends over several 
acres. 

4 33. Lot 45, Con. A, Ham; near junction of two brooks. 

The deposit runs through a low, fiat-topped sand knoll, and forms a 
band or streak over 100 feet in width and 7 · 5 feet in average depth. The 
grave! is coarse and slightly bouldery, carries on the average 5 per cent 
boulders and 35 per cent sand, and is uniform in coarseness but becomes 
much finer on bath sides where it merges into the sand. 

436. Lot 10, Con. XII, Stratford; on edge of bluff facing St. François 
river. 

A large, shallow excavation cuts across nearly the full width of the 
deposit and shows well-graded, fine gravel carrying a high proportion 
of sand, from 60 per cent in the central part of the depo it, where sample 
No. 436 was taken, to 75 per cent towards the sides. The objectionable 
feature of a high proportion of sand is somewhat lessened by the fact 
that the sand is exceedingly coarse. The grave! is slightly rusty and more 
or less weathered to the full depth of the pit, which bas been dug to the 
bottom of the deposit, or an average depth of 8 feet. The deposit occupies 
the top of a steep river bank and is of unknown extent, but apparently 
covers several times the pit area, which is about 2,850 square yards. 

437. Lot 6, Con. XII, Stratford; along St . François river. 
Severa! large excavations, aggregating over 25,000 cubic yards in size, 

have been opened in the bank of St. François river and worked for sand 
and gravel. Grave! of suitable coarsencss for road purposes is seen only 

89423-7 
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in one of the pits, where a 17-foot face shows medium-coarse gravel 
carrying from 40 to 50 per cent sand, interstratified with thin layers of 
sand, in places silty. The medium-{)oarse gravel is topped by 2 to 3 feet 
of coarser material. The proportion of sand gradually increases with depth, 
and in places the lower half of the bank is almost entirely sand. Pebbles 
are approximately 40 per cent serpentine and peridotite, 25 per cent quartz 
and 35 per cent more or less soft schistose or slaty rocks. On the whole, 
the exposed banks of the several pits show more sand than grave!. River 
fiats of sand and gravel are also exposed at several places at low-water 
lev el. 

446. Lot 5, Con. III, Dudswell; along Provinci.al highway and 1 mile north
east of South Dudswell. 

A 50-foot side-hill excavation in the steep flank of a ridge shows 
grave! that varies much in coarseness between the different layers. It 
is generally coarse and bouldery in the upper bank and turns finer at 
depth. The lower bank is at one place almost entirely sand. On account 
of the wide variation in coarseness, it would be preferable to pass the 
whole through a crusher, leaving in place the sandy material in the lower 
slope. This would probably be the most practical plan in large-scale 
development work, and advantage could be taken of the height of the 
deposit and the sloping ground at the foot of the ridge in designing a gravity 
system of crushing and screening. It may also be profitable to excavate 
the sand and dispose of it as concrete sand in East Angus, 5 miles distant, 
after investigating market conditions for such a product. The size of the pit, 
5,500 cubic yards, is hardly one-tenth of the size of the ridge. 

Megantic County 

Outside of Inverness and Leeds townships, almost the entire county 
was covered by the investigation. 

Gravel is nowhere common and occurs mostly in shallow deposits of 
small or moderate extent, scattered throughout the county. The bank 
gravels in the northern part of the county are generally well graded but 
carry a large amount of soft shale or slate, and those in the southern part 
are poorly graded, so that good bank grave! is very scarce. For that 
reason grave] from river fiats, fresher and harder than the bank grave], 
is extensively used for road purposes wherever available, such as at Thet
ford Mines, Black Lake, St. Ferdinand, Plessisville, and Ste. Anastasie. 
Sample No. 451 is from a grave! fiat in Bécancour river between Wil
liam Jake and Trout Jake, and sample o. 459 is from the same river near 
Ste. Anastasie. Both have been found more satisfactory as road material 
than bank gravels, as they were better. 

Lotbinière County 

Grave! is very scarce over the greater part of the county, except in the 
northcrn corner, near the Levis county border, where there are many small 
and shallow deposits of well-graded grave! carrying much shale or slate, 
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of which No. 465 is typical. The few other gravels found in the county ar1 
soft, except No. 462, which is different in composition from any of the othe1 
gravels examined, and is undoubtedly the best for road use. 

460. Two miles northeast of Dosquet; along C. N. R. track. 

In a large excavation, over 7,000 square yards in area, there is 
exposed well-graded gravel varying in a gradual way from coarse in one 
end of the pit to fine at the other, and carrying on the average 50 per cent 
sand. The deposit is in the form of a fiat dome covering a large area, 
and averages not more than 8 feet in depth. Most of the excavated 
material, 30,000 cubic yards, has been used in road improvement. It 
compacts readily on the road, wears evenly but fast even under light 
traffic. 

461. Three miles west of Issoudun; near fork of roads on line between 
ranges IV and V of Ste. Croù;. 

The deposit forms a ridge covering 25,000 square yards with a height 
of 13 feet at the crest. Two kinds of gravel are exposed in an excavation 
covering 2,900 square yards, dug in one slope of the ridge to the full depth 
of the deposit. In the upper 4 to 5 feet of the bank is a very sandy grave! 
carrying only 25 per cent pebbles, 75 per cent of which are fi at and 
friable sandstone. The remainder of the bank shows fresher, coarser, and 
better graded grave!, carrying about 35 per cent sand near the crest and 
50 per cent in the middle slope. Limestone makes up about 50 per cent 
of the pebbles and sandstone hardly 5 per cent. The lower grave! is a good 
road material but the upper sandstone grave! is worthless and a serious 
obstacle to the development of the deposit. 

4.62. Two and three-quarter miles northeast of St. Flavien; Con. Bois 
Franc de l'Ail; on the farm of J. B. Demers . 

Gravel forms part of a large, ridge-like, sandy elevation several miles 
in length. The gravel is said to have been traced for a distance of two 
miles and to have in places a depth of 25 feet. Coarse, well-graded gravel 
is seen in a large, shallow excavation in the southwest end of the deposit. 
The excavation covers an area of 6,500 square yards with a maximum depth 
of 9 feet, which is not the full depth of the grave!. A peculiarity of the 
gravel is the relatively high proportion of trap pebbles, 35 per cent, 
derived from local intrusive rock, of which there are many outcrops 
between St. Flavien and St. Nicholas in Levis county. Good results have 
been obtained with this material in surfacing the road leading from the 
pit to the main road at St. Flavien, and also a stretch of the main road. 
Sample No. 4G2 was taken from the sicle of a hole dug in the bottom of 
the main pit and was from coarser and less well-graded material than 
the pit average. The grave! below the level of the excavation is appar
ently coarser, bouldery, and not so unifOTm in grading as the upper part 
of the deposit, and this may be the reason why the excavation has not 
been extended deeper. On account of the good quality of the stones making 

89423-7! 
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up the gravel pebbles, particularly the trap and limestone, it would be 
advisable to dig deeper, pass the gravel through a crusher and screen it 
if necessary, in order to obtain a product of uniform grading for the 
main road. 

465. One and a half miles southeast of St. Apollinaire; Con. Gaspe one-
third mile east of road intersection. ' 

Well-graded fine gravel carrying from one-half to two-thirds sand is 
seen exposed in a shallow excavation dug to the full depth of the deposit, 
which is in the form of a low, fiat ridge and averages between 5 and 6 feet 
in depth. Deposits of similar gravels are common in this part of the 
county. The gravels are made up of 50 to 65 per cent slate or shale, pack 
quite readily on the road, wear very evenly and give good service under 
light traffic. The road smfaces lose much of their firmness when wet and 
would probably wear fast under larger traffic. Pebbles of sample No. 465 
had a percentage of wear of 23 · 4 (Grading A) in the abrasion test. 

Frontenac County 

Ail the developed deposits of the county, apart from a few small ones, 
have been included in the investigation. 

Gravel is fairly common in the eastern half of the county and com
paratively scarce in the western half. On account of the high proportion 
of soft pebbles none of the gravels can be regarded as high-grade, durable 
road material, and more than half are either too coarse or too fine to make 
a satisfactory road surface. Between Megantic and St. Hubert, gravel is 
more common and of somewhat better quality for road use than in other 
sections of the county. 

468. Lot 27, Con. A, Lambton; one-third mile of u·here Provincial highway 
crosses Tierney river. 

Gravel lies in the north slope of a low, flat-topped knoll made up largely 
of glacial drift. A round pit, 2,600 square yards in area and 20 feet in 
greatest depth, has been dug to the level of the underlying drift and shows 
large streaks of well-graded, sandy grave! of uniform coarseness, and also 
much poorly graded material and partly sorted drift. Sample No. 468 
represents the average run of the good grave!. The streaks, however , form 
but a small part of the deposit, which carries more boulders and sand 
than grave!. 

473. Lot 57, Con. I N .E., Whitton; along brook, one-third mile northeast 
of Provincial highway. 

The deposit forms a steep, narrow ridge or "horseback" and measurcs 
approximo.tely 135 by 30 yards, with a height of 17 feet at the crest. An 
excaYation along the sicle has been dug to the full depth of the deposit and 
in places reachcs the crest of the ridge. The pit bank, 75 yards in 
length shows dusty, weathered and soft, coarse and bouldery, but other
wise \\ell-graded grave!, of fairly uniform coarseness throughout and 
carrying 10 pcr cent boulders and 35 to 40 per cent sand on the average. 
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About 70 per cent of the pebbles are slate or slaty metamorphic rocks, two
thirds of which are more or less soft. It is a good material for road founda
tion, and it would probably make a fair surface on roads of light traffic 
by screeening out the larger stones, but is too soft and dusty to warrant the 
cost of crushing it; crushing may even injure it, as a large proportion of 
the stones would crumble instead of breaking into angular fragments. 

475. Lot 55, Con. II, Spalding; near line of Con. I. 
The deposit forms a steep ridge, over 600 feet in length, and from 150 

to 300 feet in width. The height at the crest varies from 15 in the wider part 
to 30 feet in the narrower part of the ridge. A large excavation, over 2,500 
square yards in extent, cuts into the full depth and two-thirds of the widtb 
of the deposit, and shows coarse and sligbtly bouldery grave!, fairly uniform 
in sizc throughout, and carrying about 35 per cent sand, mostly coarse. 
Boulders form 5 percent of the total and are generally uniformly distributed, 
although somewhat more numerous near the crest. Only the lower part 
of the deposit carries grave! that is free from weathered fragments, and 
the material as a whole is only moderately hard and durable. Over 50 per 
cent of the pebbles are slate or slaty rocks, three-quarters of which are more 
or less soft. 

476. Lot 1, Con. II, Woburn; near fork of roads on Provincial highway. 
The deposit forms a steep ridge or knoll 60 feet in height. A side-hill pit 

measuring 39,000 cubic yards in size cuts through the full depth and width 
of the deposit. Apart from a few bouldery and sandy pockets in the upper 
part of the large pit bank, the gravel is fairly uniform in size and generally 
fairly coarse and somewhat sandy. The deposit is worked solely for road 
surfacing, as its clay content precludes its use as aggregate in mortar and 
concrete. The amount of gravel available is conservatively estimated at 
twice that already taken out, and is probably much larger. 

477. Lot 27, Con. I, Ditchfield; near shore of lalce M egantic and along 
Provincial highway. 

The 30-foot face of a side-hill excavation opened in the end of a large, 
steep ridge, shows well-graded, fine grave! carrying about two-thirds sand 
in the upper bank, and finer and more sandy gravel farther clown. Over 50 
per cent of the pebbles are slate or slaty rocks, two-thirds of which are more 
or less soft. A great deal of sand is also exposed in the large pit bank. 
The gravel is undoubtcdly too sandy for road use but appears to be the best 
available locally. Over 6,000 cubic yards have been taken out, which is 
but a small part of the dcposit. 

478. Lot 10, Con. III, Ditchfield; along line of Con. II and north of C.P.R. 
track. 

The deposit lies in the steep slope of a bluff facing a brook. In a 25-
foot pit face there is exposed well-grnded, medium-coarse grave! carrying 
about 5 per cent boulders and 45 per cent sand, topped by 4 to 5 feet of 
bouldery, clayey, and rusty grave!, thickcning to 7 feet in one place. 
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The thickness of the upper bouldery gravel, which is worthless and may be 
considered as part of the overburden, constitutes a serious ob tacle to the 
development of this deposit, which, except for the bouldery topping, carries 
fair surfacing material. About 70 per cent of the pebbles are slate or slaty 
metamorphic rocks, half of which are more or less soft. The ground surface 
in the slope and top of the bluff shows mo tly sand and the extent of the 
gravel deposit is unknown. 

479. Lot 47, Con. IV, Spalding; near where Provincial highway crosses 
N ebnollis river. 

The deposit forms a ridge over 11,000 cubic yards in volume, and carries 
coarse gravel that is uniform in size, as judged by that part exposed in the 
face of a side-hill eut, 45 yards in length, in the slope of the ridge The 
uniformity of size is broken only at one end of the pit face by a large 
layer of bouldery gravel. Except for this layer, the grave! carries on the 
average 5 per ce~~t boulders and 40 percent sand. About 50 per cent of the 
pebbles are slate or slaty metamorphic rocks, half of which are more or less 
soft. The many rusty streaks through the grave! are an advantage from the 
road-surfacing standpoint, but preclude the use of the material in mortar 
and concrete works 

480. Lot 38, Con. I V, Spalding; ! mile northeast of where Provincial high
way crosses Kokombis river. 

A side-hill eut, 60 feet in height, in the steep slope of a knoll, shows 
coar e and bouldery grave! alternating with fine grave! in a series of thin 
layers. The grave! carries on the average 40 per cent sand and not more 
than 5 per cent boulders. Except near the surface, the material is fresh 
throughout and carries some c!ay in the lower part of the eut. About 70 per 
cent of the pebbles are slate or slaty metamorphic rocks, one-third of which 
are more or Jess soft. The grave! has been used with good results on a 
stretch of the main road between St. Hubert and Lac Megantic. The amount 
of grave! taken, 23,600 cubic yards, is but a small part of the volume of the 
knoll. 

481. Lot 15, Con. II, Spalding; halfway beltreen lines of Cons. I and III. 
Fairly well-graded, coarse and in places bouldery grave! is exposed in a 

shallow pit opened in the slope of a low, flat-topped terrace. The grave! is 
clayey and carries about 40 per cent sand. About 75 per cent of the 
pebbles are slate or slaty metamorphic rocks, half of which are more or less 
soft. The excavation which covers 1,900 square yards and averages 6 
feet in depth wa from all appearances originally opened in finer grave! 
and bas been extended graclually inwards into coarser and more bouldery 
material, the latter probably merging into boulder clay behind the pit face. 
One end of the pit bank shows a small pocket of boulder clay, which prob
ably makes up the bulk of the terrace. Severa] other pits have been opened 
in · this vicinitv in the face of the same terrace. On account of the large 
proportion of inore or Jess soft slaty stoncs, thcre n·ould be no advantage in 
crushin11 the coarse granl to proper size for road work. 
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Beauce County 

Gravel11 are fairly common and evenly distributed throughout the 
northern part of the county. In the southern part bank gravel iB scarce, 
but a large supply of river gravel from the bed and fiats of several streams 
is ea ily available at low-water level. A great deal of river gravel is 
hauled at low water and stored in stock-piles for use in road improve
ment. It is found more satisfactory on main roads than bank gravels. 
Nos. 501 and 508 are two samples taken from Chaudière river. Along 
the Levis-Armstrong highway, which has been improved with gravel for 
many years, much of the good bank gravel has been used up, and most of 
the old pits now show inferior material. Of the bank gravels, Nos. 492, 
493, and 499 are of better quality for road work than the average in the 
county. 

492. Two and a half miles northwest of Ste. Marie; one-quarter mile north
west of fork of roads on Provincial highway. 

Fairly hard and fresh, medium-coarse gravel is exposed in an excava
tion opened in the bank of a brook. The gravel is uniform in coarseness 
throughout the pit and carries about 50 per cent sand. An abrasion test 
on the pebbles of sample No. 492, which was taken at a depth of 5 to 8 feet, 
gave a percentage of wear of 17·1 (Grading A). The pit covers 1,600 
square yards, cuts through the full depth of the deposit and has a maximum 
height of bank of 12 feet on the up-slope side. It is not known how far the 
gravel runs along or into the brook bank. For several miles to the south, 
there are many surface indications of gravel, but the few pits examined 
show gravel that is more sandy and less well graded than No. 492. 

493. Ste. Marie; along Provincial highway and one-quarter mile southeast 
of bridge over Chaudière river. 

The deposit lies in the steep bank of Chaudière river, and is said to 
cover an area of about 115 by 90 yards. An excavation covering 1,400 
square yards reaches the bottom of the deposit at an average depth of 12 
feet. The up-slope pit face has a maximum height of 17 feet and shows 
partly weathered, coarse, and slightly bouldery gravel in the upper 6 to 8 
feet, and fresher and finer gravel below. The gravel is well graded and 
carries about 50 per cent sand. Pebbles are 50 per cent slate or slaty meta
morphic, one-third of which are more or less soft. The gravel deposit is 
underlain by clay and carries in its lower part rounded clay lumps resem
bling pebbles and boulders. Deposit No. 494, which is in the shape of a 
knoll measuring 150 by 50 yards, holds apparently gravel of the same char
acter as No. 493, judging from what is seen in the talus-covered bank of 
a pit. 

497. Valley Junction; along Provincial highway and near bridge over 
Chaudière river. 

The deposit forms a high, steep-sloped knoll which is part of a bluff 
facing Chaudière river. A large side-hill eut reaching a height of almost 
100 feet in the slope facing the river shows gravel that varies widely in 
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coarseness from place to place and carries on the average a high proportion 
of sand. Severa! much smaller pits have been dug in the lateral slopes of 
the knoll and in places have exposed material which is of more proper 
grading for road surfacing than in the main excavation. The deposit is of 
considerable size and the material easy to get, with but little stripping, but 
the wide variation in coarseness and the large amount of sand would not 
warrant developing the deposit on a large scale for road work. 

499. One and a third miles southeast of St. Joseph; between Provincial 
highway and Chaudière river, farm of J. Jacques. 

An excavation, cutting through the full width and depth of a small 
ridge, shows well-graded, medium-fine grave!, uniform in coarseness through
out the exposed area and carrying about 55 per cent sand. About half the 
length of the ridge, or 15,000 cubic yards, has now been excavated to the 
underlying clay, and the levelled land turned back to cultivation. The 
deposit has an average depth of over 6 feet and what is left of it covers 
an area of 100 by 75 yards. The grave! is but slightly weathered and fairly 
hard, but not fresh enough to make a good aggregate in concrete work. 

506. Lot 83, Range I , Aubin de l'I sle; between Provincial highway and 
rivière du Loup. 

The deposit, which is underlain by clay, occupies the edge of a river 
terrace and averages about 10 feet in depth. The grave! is medium coarse 
to fine, fresh and slightly clayey. Sample o. 506 represents material that 
is coarscr than the average. Clay and sand lenses, which are seen in places 
in the up-slope bank of an excavation covering 1,300 square yards, are said 
to increase in size as the excavation work proceeds farther into the bank, 
and probably mark the limits of the grave! in that direction. Surface indi
cations of grave! were observed in the slope of the terrace at several other 
points in the vicinity. 

514. Lots 16, 17, Con. IV, Broughton; near intersection of Provincial high
u:ay u•ith line of Con. III. 

The deposit forms a fiat ridge and has an average depth of 10 feet. 
Good grave!, of about the right size and grading for road work, occurs in · 
the upper two-thirds of the deposit, but the lower third is rather fine and 
very sandy. Sample No. 514, taken in the upper two-thirds, represents 
slightly finer grave! than the average for that part. The pit covers 4,300 
square yards and the total area of grave! is several times that of the pit, 
including a few other ridge in the vicinity. 

515. Lot 16, Con. X, Broughton; between Provincial highway and Q.C.R. 
track . 

A large pit, 2,250 square yards in arca, eut through the full depth of 
the deposit, which averages 10 feet, with a maximum of 15 feet in the central 
part. The upper two-thirds of the pit bank where sample No. 515 was taken 
show more regularly graded material than the lower third represented by 
sample No. 515a. Although the relative proportion of pebbles and sand is 
the same in both, the pebbles are much c1larser in the lower part. The clay 
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of the lower grave! explains the poor showing of sample No. 515a in the 
mortar test (Table III, page 197). The lower grave!, although fresher, car
ries a higher proportion of soft pebbles than the grave! from the upper part .. 
The deposit forms a fl.at-topped, dome-like elevation covering several acres. 
Ail gravels in this part of the county are relatively soft and wear fast under 
traffi.c. 

516. Lot 19, Con. X I, Broughton; one-third mile from county line. 
The deposit forms a large irregular ridge 30 feet in height at the crest. 

A large excavation, dug to the full depth of the ridge and cutting it almost 
in two, shows more sand than grave!. Streaks of grave! suitable for road 
work are confined mostly to the upper part near the crest, but large sections 
of the bank carry fresh, fine grave! and coarse sand suitable for concrete 
and mortar aggregates. Pebbles are 90 per cent slate or schist, half of which 
are more or less soft. The amount excavated, 11,500 cubic yards, is but 
a small part of the ridge. 

Levis County 

Except along Chaudière river, gravel is very scarce, and occurs in the 
form of small, shallow deposits carrying a great deal of soft shale. Along 
the Chaudière, there is an almost continuous string of deposits from the 
mouth of the river to Ste. Marie in Beauce county. Numerous pits have 
been opened in these deposits, particularly in the southern part of the 
county for the improvement of the Chaudière River road, which leads 
directly to the Quebec bridge. Rather coarse gravel was selected for the 
improvement of this road as is the usual prnctice in surfacing a newly 
improved road, the coarse material serving as a foundation course for further 
improvement later with finer grave!. The gravel surfacing had just been 
completed when the road was examined and the gravel was still loose. A 
brief description of the Chaudière River gravels is given below under No. 
523. A few of the small deposits of shaly or slaty gravels found elsewhere 
in the county have been worked for road material. No. 522 stood well 
on roads of very small traille, but wore fast under heavy traffic. Nos. 517 
and 518, which are almost entirely shale, are used only on roads of very 
small traille, and make firm and smooth surfaces which, however, soften 
considerably when wet, and the finer one, No. 517, turns even muddy and 
slippery, somewhat like clay. 

Dorchester County 

There is a considerable amount of gravel along or close to the 
Chaudière and Etchemin rivers in the northern part of the county, but 
elsewhere gravels are scarce, particularly so in the southern end of the 
county. The gravels along Chaudière river are a continuation southward 
of the string of deposits mentioned for Levis county. Gravel bas been 
obtained at many places along the river, and is generally of good quality 
for road use, but is in places interstratified with much sand. Sample No. 
523 is from one of the many exposures and represents the coarser and better 
road grave!. Along Etchemin river, there is a large deposit or group of 
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deposits between Ste. Claire and Abenakis and several others farther up the 
river. Sorne of the Etchernin River deposits also carry much sand inter
stratified with the grave!. The fow depo its found in the southern part of 
the county are of small size and only two hold grave! of fair quality. 

523. Four miles rwrth of St. Bernard; i mile east of intersection of Pro
vincial highway with county line. 

In the 9-foot bank of an excavation covering 2,600 square yards, there 
is exposed well-graded, fairly fresh, coarse and slightly bouldery grave!, 
turning fine and sandy in the lower bank. The average coarseness runs 
about 5 per cent boulders, 55 pebbles, and 40 sand. An abrasion test run 
on pebbles of sample No. 523, which was taken at a depth of 2 ·5 to 7 feet, 
gave a percentage of wear of 16 ·4 (Grading A). The deposit forms a fiat 
ridge, averages 10 feet in depth and is underlain with clay or drift. 

The grave! in this excavation represents the coarser part of the 
Chaudière River deposits, in which numerous pits have been opened between 
St. Lawrence river and Ste. Marie in Beauce county. The depo its are in 
the form of narrow, fiat-topped ridges or beaches with the shore slope 
steeper thau the opposite slope. Sorne of the ridges are gravelly ail through, 
whereas others carry grave! near the top and sand below. In many grave! 
is interstratified with sand. The thickness of grave! ranges in the different 
deposits from a few up to 15 feet and averages 8 feet. Apart from local 
variations in coarseness, the grave! is generally fine and sandy near the 
mouth of the river and gradually turns coarser and Jess sandy up the river. 
As regards composition, the proportion of slate or shale, which is on the 
average 20 or 25 per cent in Dorchester county, runs up to 50 per cent near 
the mouth of the river in Levis county. The better grave! for road work 
is generally the coarser and lies in the southern part of Levis and the 
adjoining part of Dorchester county, where sample No. 523 was taken. 

527. Coulombe; east and south of road intersection. 
No. 527 is one of several shallow deposits lying a short distance from 

one another. The deposits are not more than 6 feet in depth and hold 
material of about the same composition and quality. The grave! is gener
ally fine with but a small proportion of boulders, is more or Jess weathered 
to the full depth of the deposits and carries a large amount of soft pebbles, 
mostly shale. Small streaks of coarse and bouldery grave! are occasionally 
found in some of the deposits, but the larger stones break down readily to 
srnaller size. Like typical shale gravels, they pack readily on the road, 
form smooth surfaces, wear fast, and become very soft when wet. Grave! 
No. 524, which lies 3 miles farther north, is of the same character, although 
not quite so shaly and soft. 

528. Two and a half miles north of St. Maxime; along Bras river and two
thirds of a mile east of Provincial highway. 

The deposit forms a steep bluff facing Bras river. A large side
hill eut, 30 to 35 feet in height and over 150 yards in length, shows mostly 
boulders, with grave! exposed only at one end of the eut. At that end, 
fre::h, medium-fine, well-graded grave!, carrying 50 per cent coarse sand 
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is overlain with 6 to 12 feet of boulders, including 3 to 5 feet of loam and 
clay on top of the bank. Sample No. 528, taken at depth of 15 to 18 feet , 
is from the coarser part of the fine gravel. The gravel, though rather soft, 
is less shaly and somewhat harder than others found farther north. It is 
more suitable as concrete aggregate than as road gravel, and the thick 
overburden is a serious handicap to the development of the deposit. The 
grave! is about exhausted along the excavated part of the bluff, except at 
one end where, it is claimed, there is a large amount available. 

532. Two and three-quarter miles west of Ste. Claire; on the southwest 
bank of Etchernin river and near railway crossing. 

Well-graded, fine gravel carrying at most 50 per cent sand is exposed 
in the 20-foot bank of a small pit opened in the slope of a knoll that 
lies on the top and edge of a high, steep bluff facing Etchemin river. About 
40 per cent of the pebbles are slate, half of which are more or less soft. A 
stretch of the road along the southwest bank of the river, which carries 
light traffic, was recently surfaced with this gravel and was in very good 
condition and particularly smooth. The size of the excavation is 3,100 
cubic yards, which is about one-quarter the size of the knoll. 

533. One-half rnile east of Ste. Claire; along road following northeast bank 
of Etchemin river. 

Gravel and sand deposits form an almost continuous string of knolls 
along the shore of Etchemin river between Ste. Claire and Abenakis, and 
pits have been opened in nearly every knoll, the size of the openings vary
ing from a few up to 17,500 cubic yards. The gravel is generally inter
stratifi.ed with sand, the sand layers being few in the upper part of the 
knolls and gradually increasing in number or size with depth, so that the 
lower part of the knolls is almost entirely sand. The coarseness of grave! 
varies also with the different layers, but on the average the gravel is fine. 
The deeper excavations show sand and gravel highly suitable for concrete. 
Most of the excavations are worked primarily for road gravel, because of 
the greater demand for road material, and this probably explains the 
irregular shape of some of the larger excavations, in which much material 
too fine or sandy for roads is left in place. Although the total amount of 
grave! available in the group of deposits is undoubtedly very large, well 
over 100,000 cubic yards, the amount varies much with each individual 
knoll, and some of the knolls appear to be almost depleted. There is, how
ever, an almost unlimited amount of sand, gravelly sand, and fine gravel 
suitable for concrete aggregate. Much good road gravel is said to have 
been taken out of this group of deposits for the main road and other local 
roads. Sorne is also hauled in winter to the adjoining part of Bellechasse 
county. 

In deposit No. 533, the core of the knoll has been excava.ted and the 
pit, which is the largest one opened in the string of deposits, covers an 
area of 2,900 square yards. The large and irregular pit bank shows gravel 
that varies much in coarseness with the different layers and also sand, the 
latter as a rule confined to the lower part and bottom of the pit. Fine 
gravel is much more common than coarse. Judging from the good condition 
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of a stretch of the main road surfaced with this grave!, the material used 
was probably better graded and particularly less sandy than the average 
exposed in the pit bank. Two abrasion tests on pebbles of sample o. 533, 
which was taken from a layer of coarse, fresh gravel at a depth of 11 to 13 
feet, gave percentages of wear of 11·2 (Grading A) and 10 · 6 (Grading B). 

534. Three-quarter rnile east of Ste. Claire; along road following northeast 
bank of Etchemin river. 

A pit just opened (1931) in the west slope of a small knoll, which is 
part of the string of deposits already referred to, has been dug to a depth 
of 10 feet and shows well-graded, partly weathered grave! carrying 65 per 
cent sand on the average. The grave! varies in a gradua! way from medium 
coarse in the down-slope pit bank to fine in the up-slope bank. An abrasion 
test on pebbles of sample No. 534, taken from the coarser grave! at a 
depth of 2 to 7 feet, gave a percentage of wear of 22 · 9 ( Grading D). Au 
older pit on top of the same knoll is no longer worked for road grave! on 
account of the grave! being too fine. 

536. Two miles northwest of Ste. Malachie Station; along road f ollowinq 
northeast bank of Etchemin river. · 

An excavation, 1,900 square yards in extent and 18 feet in greatest depth, 
opened in a fiat ridge along the shore of Etchemin river, shows in the central 
part of the ridge well-graded grave! of medium coarseness carrying about 
50 per cent coarse sand. The gravel is but slightly weathered in the upper 
10 feet, and is quite fresh under a thin layer of fine sand at depth of 10 
feet. Away from the central part of the deposit, that is, in both slopes of 
the ridge, the material is finer and in some places almost entircly sand. 
The gravel lies under an overburden of 2 feet of fine silty sand and the 
deposit is said to cover 3 · 5 acres. The pit, which reaches its greatest 
depth in the better graded material underneath the crest, is rather shallow 
in the sandy grave! and averages about 9 feet in depth. 

537. Lot 14, Con. IX, Frampton; between road and Etchemin river. 

The deposit lies in the bank of Etchemin river and is in the shape of a 
flat-topped knoll sloping steeply towards the river. In a round excavation 
covering 1,1 OO square yards and cutting into the upper slope and top of 
the knoll, there is exposed well-graded, medium-coarse, fairly fresh grave! 
carrying about 30 per cent sand. The grave! is uniform in coarseness, 
except in the slope near the pit entrance where the material is largely sand. 
Two abrasion tests on pebbles of sample No. 537, which was taken from 
slightly coarser and Jess sandy grave! than the average, gave percentages 
of wear of 17 · 5 (Grading A) and 18 · 5 (Grading D ). The sizP. of the 
pit, which reachcs the bottom of the grave! at a maximum depth of 20 feet, 
is 4,500 cubic yards, or about onc-tenth the size of the knoll. A Elretch of 
the main road to Ste. Malachie recently surfaced "·ith this grave! was in 
very good condition. 
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540. Lot 4, Con. IV, Ware; halfway lines of Cons. III and V. 
The deposit forms several small knolls at the foot of a hill and along 

a brook emptying into Etchernin river, and is said to cover 8 to 10 acres 
as ascertained by test pits. Ai3 seen in the large bank of an excavation, 
which covers an area of 2,700 square yards and has a maximum depth of 
24 feet, the mate1'ial varies widely in coarseness and grading from straight 
sand to over half boulders. Development work for road material is now 
confined to one end of the pit, where the gravel is of uniform coarseness, 
though bouldery, from top to bottom of the 24-foot face. The average 
coarseness at that end runs approximately 20 per cent boulders, 55 pebbles 
and 25 sand When the larger stones are screened out, it makes a uniformly 
well-graded road material which has been in use on a stretch of the main 
road near Ste. Germaine and has given good results. An abrasion test on 
pebbles of sample No. 540, which was from the run of the bank at the 
end of the excavation worked for road gravel, gave a percentage of wear 
of 13 · 2 (Grading A). The amount of suitable road gravel in the deposit 
is certainly large but may lie in places beneath a great thickness of poorer 
material, as seen in a large part of the pit bank. Outside of this large 
deposit, grave! is locally very scarce. 

544. Lot 7, Con. IX, Langevin; along brook, on the farm of R . Lecours. 

Fresh, fine, sandy gravel is exposed in the bank of an excavation dug in 
the slope and top of a low bluff facing a brook. The gravel is clayey in 
places, carries from 40 to 80 per cent sand and lies under an overbnrden of 
3 to 5 feet of clayey and slightly gravelly sand. The gravel has been 
excavated to a depth of 9 to 10 feet, which is close to the depth of deposit, 
and the pit extends 55 yards into the bluff, which is probably the average 
width of the deposit, as glacial drift is exposed at one place in the pit face. 
The deposit runs for at least 200 yards along the bluff so that its size would 
be about 33,000 cubic yards , including the thick overburden. Sample 
No. 544, taken at a depth of 4 to 9 feet, is from the coarser and less sandy 
part. The gravel is hard and fresh and should probably make a good road 
material if it were not so sandy. A stretch of the main road to Ste. Justine 
recently surfaced with the gravel was in fair condition. The material was 
firmly compacted in the wheel tracks but loose elsewhere, owing probably 
to the high sand content of the gravel combined with light traffic, a large 
proportion of which is horse-drawn. 

Bellechasse County 

There are a large number of deposits in the central part of the 
county and between St. Raphael and Lafayette. Elsewhere gravels are 
less common, and most of the deposits near St. Lawrence river are shallow 
and small. 

The gravels in the central part extend from St. Damien to 8t.. Paul, 
past the county border. Coarseness varies a great deal between the different 
deposits, some being coarse and bouldery, and others carrying more sand 
than grave!. They compact readily on the road, make smooth and bard 
surfaces, even when wet, and are fairly durable under light traffic. Good 
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roads have been built with these gravels around St. Damien, St. Philémon, 
and St. Paul. All gravels carry a rather high percentage of schist or slate, 
part of which is more or less soft or friable, so that the hardnes<> of the 
gravels as a rule varies conversely with the percentage of schist and slate. 
Many pits have been opened in the deposits. Only those more important 
on account either of the quality of the gravel or of the quantity taken out 
for road use are described in the following pages. 

Good gravels, somewhat similar to those near St. Philémon, but harder, 
are found near St. Cajétan, including Nos. 562 and 563. Farther north, 
near St. Raphael, gravel is still harder, not so well graded, and is slow to 
compact properly on the road, except No. 559, which is better in that respect 
than other local gravels. 

In the low land bordering the St. Lawrence, gravel occurs in the form 
of low ridges. Most of the deposits are small and shallow, and several 
are now exhausted. They carry from 50 to 75 per cent of rather soft red 
and green shale or slate, are well graded although rather fine, pack well 
and make smooth roads, but wear fast. Sorne of them, such as Nos. 545 and 
547, are less shaly than the others and give satisfactory service where the 
traffic is not too great. When the road is wet, the red shale or slate common 
to all these deposits is said to stain vehicles. 

Several deposits have been developed for road gravel near St. Camille 
and St. Magloire, in the southeast end of the county. The gravel is 
generally coa,rse, takes long to form a compact surface, but wears well. 

A number of deposits are worked only during the winter, and the 
gravel is hauled and stocked at convenient points along the road. These 
winter pits were in poor condition when visited, as the bank was concealed 
behind talus, and even trees had fallen in some. Information regarding 
them was obtained in part from road patrolmen, and samples were taken 
from stock-piles along the road . 

547. Three and a half miles southeast of St. Vallier; along Provincial 
highway, Range III. 

Fresh, well-graded gravel of medium coarseness and carrying about 
50 per cent coarse sand is exposed in a shallow excavation opened in the 
middle slope of a large, rather fiat ridge. The material near the surface 
of the ridge is mostly glacial drift, with outcrops of sandstone and shale 
or slate near the top, and the gravel deposit appears to be confined to the 
middle southeast slope and trends parallel with the ridge, i.e. in a southwest
northeast direction. It has been excavated to its full depth, which averages 
3 · 5 feet, over an area of 8,600 square yards. Another deposit averaging 
5 feet in depth and holding gravel of the same character lies also in the 
middle southeast slope of a large ridge of glacial drift, one-half mile to 
the northwest. Gravel from both deposits has been extensively used on all 
local roads and has given good service under light traffic, but wears fast and 
is somewhat dusty on the main road to St. Vallier, which carries heavy 
traffic. Pebbles are about 50 per cent slate or shale, one-third of which is 
more or less soft. It is difficult to ascertain the extent of the two deposits 
without sounding, on account of the surface of the deposit having the samc 
gentle slope as that of the drift. Drift and small knobs of rock are exposed 
in the fioor of both pits. 



107 

550. One and a quarter miles southeast of St. Gervais; along Provincial 
highway, Range II, near line of Range I. 

The deposit is part of a large terrace facing low, level land to the 
northwest. Partly weathered, well-graded, coarse and slightly bouldery 
grave! is exposed in the bank of an excavation opened a short distance 
behind the terrace slope and dug to the bottom of the grave!, which averages 
9 feet in thickness. The coarseness of the grave! runs about 5 per cent 
boulders, 45 pebbles, and 50 sand. An abrasion test run on pebbles of sample 

o. 550, which was taken at a depth of 4 to 9 feet, gave a percentage of 
wear of 30 · 3 (Grading A). The amount of grave! available is practically 
unlimited, according to information received from the local road patrolman. 
A stretch of the main road southeast of St. Gervais surfaced with this grave! 
wears fast and is dusty. Another stretch of the same road northwest of 
St. Gervais was recently surfaced with river grave! No. 549 and was in good 
condition and but slightly dusty. Grave! No. 549 is taken from behind 
a brook dam, where some accumulates every spring at high water. It is a 
harder grave! than No . 550 and is available only in relatively small quantity, 
although a fresh supply is deposited every year. 

551. Two miles northeast of Honfleur; Range III; on the farm of T. Dion. 

The deposit is in the shape of a fiat ridge covering 250 by 70 yards, 
and has a height of 15 feet in the centre. The grave!, exposed only at one 
end of an excavation covering 875 square yards, is well graded but coarse 
and slightly bouldery. Coarseness runs on the average 5 per cent boulders, 
55 pebbles, and 40 sand. Pebbles are 75 per cent slate, one-third of which are 
more or less soft. The material has been recently used to surface a stretch 
of the road to Honfleur and of the main road to St. Lazare. It has not 
been in service long enough to compact properly under the small traffic pre
vailing on both roads, but should prove satisfactory. On account of the 
high slate content, however, it would probably wear fast under heavy 
traffic. 

554. Four miles southeast of St. Lazare; near parish limits, on the farms 
of A. and E. Mignmût. 

The deposit is worked during the winter only and is said to hold coarse 
and bouldery grave!. Sample No. 554 was taken from a stock-pile along 
the road, from which the larger stones had been screened off. A stretch of 
the main road between St. Lazare and St. Damien, surfaced with the 
grave! was in excellent condition when examined in dry summer weather, 
almost as smooth and dustless as a pavement, but the road is said to soften 
much and eYen turn muddy in prolonged wct weather, and trouble is 
experienced every spring and fall on this account. The grave! carries a 
Iargcr amount of schist and slate than other gravels of the district. 

555. One-half mile northeast of Goulet; Range V, near fork of roads. 

A side-hill eut in the steep slope of a bluff facing Abenakis river shows 
grave! which is generally coarse and well graded in the upper bank, coarse 
and bouldery in the lower bank. With the boulders taken off, the material 
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is, on the whole, uniform in coarseness and grading. The pebbles are over 
50 per cent slate, one-third of which is more or Jess soft. About 3,700 cubic 
yards of grave! has been excavated. The bluff can be traced for a long 
distance, but it is not known how far the grave! runs. A stretch of the 
road leading to the main road at St. Damien and carrying very small traffic 
was improved with the grave! and was in good condition. According to the 
road patrolman, it was tried on the main road through St. Damien and found 
not so durable as No. 556 which is now used on that road. 

556. St. Damien; near where Provincial highway crosses brook. 

A side-hill excavation opened in the steep slope of a knoll facing a 
brook covers an area of approximately 2,000 square yards and has a 
height of bank reaching 40 feet in the centre. The grave! exposed in the 
pit face varies much in coarseness with the different layers, is on the whole 
coarse and bouldery ac.d carries on the average not more than 35 per 
cent sand, most of the sand being very coarse. Pebbles of sample No. 556, 
taken from fresh grave! at a depth of 8 to 10 feet, had a percentage of wear 
of 15 ·4 (Grading A) in the abrasion test. With the larger stones screened 
out, it makes a well-graded and good road material, as it is generally 
fresh and bard. The extra work and cost incurred in screening out and 
throwing the oversize to waste, of which there is a large amount, is ap
parently justified by the results obtained, judging from the very good 
condition of that part of the main road surfaced with the material. A 
better plan would be to pass the whole through a crusher and thus make 
use of the oversize, which is now piled up in the pit and is wasted. The pit 
measures roughly 12,000 cubic yards, or about one-tenth the size of the 
knoll, and has not been dug to the full depth of the grave!. It is not known 
whether the whole knoll is grave!. 

557. Two and a half miles northeast of St. Damien; northeast of fork of 
roads on Provincial highway. 

The grave! is similar to No. 556 as regards composition, grading, and 
coarseness but more weathered and softer, although a deeper excaYation 
might expose fresher and harder material. The deposit is in the form of a 
knoll measuring approximately 10,000 cubic yards and the excavation work 
bas been limited to the upper 10 feet of the deposit. An abrasion test on 
pebbles of sample No. 557, which was taken at a depth of 3 to 6 feet, gave 
a percentage of wear of 19 · 9 (Grading A) . The material has been used 
with good results on a stretch of the main road to St. Damien. 

558. Lot 2, Con. X N.TV., Buckland.: wherc Provincial highway crosses 
brook. 

In a side-hill eut opened in the lower slope of a steep ridge or knoll 
lying along a brook, there is exposed grave! "·hich is on the average bouldery 
and sandy. There is too much variation in coarseness between the different 
layers to give an approximate estimate of the average proportion of pebbles 
and sand. Boulders make up between 15 and 20 per cent of the total. 
Pebbles are about 50 per cent quartzose rock, 35 schistose rock, and 10 
sandstone, one-third of the schistose pebbles being soft at a depth of 20 
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feet. The gravel, with the oversize screened out, has been used recently 
for urfacing a stretch of the main road to Buckland, over which traffic is 
mall. The road surface wa firm and smooth, although the screened 

gravel carries a high proportion of sand. The amount of gravel excavatcd, 
3,400 cubic yards, is but a small part of the ridge or knoll and even if the 
gravel were limited to the slope facing the brook, the quantity available 
would be several times that already taken out. 

559. Two and a half miles southwest of St. Raphael; Range I; on the farm 
of J. Raby. 

The deposit which is fiat-lying and shallow is said to caver one acre. 
Hard, well-graded, coarse gravel carrying about 50 peT cent sand is exposed 
in the bank -0f a pit which extends over 1,800 square yards and reaches 
the bottom of the depo it at a maximum depth of 9 feet. Pebbles of sample 
No. 559, taken at a depth of 3 to 9 feet, had a percentage of 7 · 4 (Grading 
B) in the abrasion test. The deposit is smaller than others found near St. 
Raphael, where gravel is of common occurrence but poorly graded, being 
made up of large pebbles and sand, with but small amount of material of 
intermediate size. On the main road they take long to compact properly 
and corrugate badly under the heavy traffic of midsummer. No. 559, 
although low in binding quality, has given better results on roads than 
other local gravels. 

560. One and a quarter miles soiitheast of St. Raphael; near junction of 
roads on Provincial highway. 

The deposit forms a steep knoll of over 30,000 cubic yards, one-third of 
which has been excavated and used for road purposes. The large pit face 
shows mostly sandy gravel with an occasional layer or pocket of bouldery 
sand. Outside of the bouldery sand, the material is well graded and though 
tao sandy for good and durable results on roads makes a good aggregate 
for concrete work, judging from the results obtained in the mortar test 
(Table III, page 198) on a sample taken at a depth of 15 feet. 

562. Lot 12, Con. II, Armagh; along rivière du Sud. 

The deposit lies in the bank of rivière du Sud and is said ta caver two 
acres, as determined by test pits. Gravel is taken out during the winter 
only, and when the pit was visited, only the upper two-thirds of the 12-foot 
bank was exposed. The gravel varies much in coarseness, but the variation 
is generally gradua! from one end of the pit to the other end, and the 
material is on the whole fairly well graded. An abrasion test run on 
pebbles of sample No. 562, which was taken from a stock-pile along the 
road, gave a percentage of wear of 10 · 0 (Grading A). The pit has a maxi
mum depth of 12 feet and reaches the underlying boulder clay at that 
depth. A pocket of boulder clay is also exposed at one end of the pit bank, 
which is probably not far from the edge of the gravel deposit. The gravel 
has given very good results on a stretch of the main road to St. Cajétan, 
over which traffic is rather light. 

89423-8 
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563. Lot 81, Con. I S.E., Armagh; near line of Con. Ouest. 
Gravel has bcen excavated to a depth of 15 feet and a distance of 100 

yards along the bank of a brook. In the upper half of the pit face, there 
is exposed well-graded, fine, and sandy gravel. The sand is mostly coar e 
and varies in amount from 50 per cent near the top to 80 per cent in the 
middle part of the bank, averaging about 70 per cent. The lower bank, 
which is largely concealed behind talus, appears to be at least as sandy as the 
middle part. The grave! is fresh, hard, and has the same composition 
as No. 562. Were it not for the high sand content, it would make as good 
a road rnaterial as o. 562, if not better. The road leading to the rail
way station of Armagh and thence to the main road was surfaced with 
the gravel. The road surface was firmly compacted and quite smooth. 
Traffic on this road is very small. The extent of the deposit is estimated 
by owner at 40 acres, but only part of that area is said to have been tested. 

564. Lot 20, Con. S.W., Mailloux; 2 miles soidhwest of St. Philémon. 
Coarse and bouldery grave! is seen in the 25-foot bank and a side-hill 

excavation in the steep slope of a knoll. Boulders make up about 15 per 
cent of the total, but the proportion of pebbles and sand could not be 
estimated even approximately, on account of the variation in coarseness 
between the different parts of the large pit bank. As regards composition, 
it is much the same as No. 565, which is given in Table I , page 161. The 
grave! is fresh and hard, carries mostly coarse sand, and with the oversize 
screened out makes a road material of fairly uniform grading. The gravel 
takes long to consolidate properly on the road but then rnakes a firm, 
smooth surface unaffected by weather conditions. The knoll measures 
roughly 40,000 cubic yards in size. 

565. Lot 11, Con. N.E., Mailloux; 1 mile north of St . Philémon. 
The deposit is worked only in winter for road grave!, because it is 

difficult of access by wagon at other times. The pit bank was all covered 
with talus when visited. This grave! is preferred to others more easily 
accessible on account of its more uniform grading and smaller proportion 
of oversize material. It does not pack readily on the road but once suffi
ciently consolidated makes a hard and durable surface. A stretch of the 
main road through St. Philémon, which carries small traffic, was surfaced 
with the gravel and, apart from a small amount of loose material, was in 
very good condition. The road surface, examined one day after a heavy 
rainslorm, was found firm and gritty. Pebblcs of sample o. 565, taken 
frorn a stock-pile along the road, had a percentage of wear of 15 ·3 (Grad
ing A) in the abrasion test. The deposit is in the shape of a knoll covering 
over 7,000 square yards and is said by the roacl patrolman to have a depth 
of ovcr 25 fect at the top. 

566. Lot 2, Con. N.E., Mailloux; 1 mile northeast of St. Philémon. 
The grave] varies in coarseness with the layers, but is on the average 

fine and carrics 40 to 45 per cent sand, most of which is coarse. It is similar 
in composition to No. 565 and is generally fresh and bard. Gran! forms 
an almost continuous string of knolls for a distance of sc,·eral miles in a 
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southwest-northeast direction, and the amount available is practically 
unlimited. Composition is fairly uniform throughout and is about the 
same as that given in Table I, page 161, for sample No. 565, but coarseness 
and grading vary much even within the same deposit. In most of them, 
howevcr, there is but little fine sand or other finer material mixed with the 
gravel, and but a small amount of friable fragments in the fresh gravel, 
o that once screened from its oversize, the gravel is fairly well graded and 

makes a good road material. 

570. Lot 12, Con. III, Bellechasse; near Black river. 
A pit has been recently opened (1931) in a low, fiat, ridge-like eleva

tion lying along the bank of Black river. In the small excavation, 
which reaches the bottom of the deposit at a depth of 8 feet, there is ex
posed fresh and hard, uniformly well-graded gravel, which is very coarse 
near the surface and gradually turns fine towards the bottom. It carries 
on the average 40 per cent sand, most of which is coarse. An abrasion test 
on pebbles of sample No. 570, which was taken at a depth of 2·5 to 7 feet, 
gave a percentage of wear of 15·1 (Grading A). The ridge-like elevation 
measures well over 30,000 cubic yards. 

571. Lot 30, Con. N.E., Bellechasse; near line of Con. I V. 
Several low ridges lying in low level land a short distance from 

Black river bave been excavated for road grave!. The excavation work 
is done almost entirely during the winter, and when the deposit was visited 
the pit bank was nearly everywhere concealed behind talus. One part of 
the pit, where grave! is occasionally obtained for maintenance work during 
the summer, showed grave! that varies much in coarseness from place to 
place and is interstratified with much sand and in some places covered with 
as much as 6 feet of sand. The material is fairly fresh and the pebbles are 
about 60 per cent slate, one-quarter of which is soft. The pit measures 
7,900 cubic yards and the amount available is roughly estimated at five 
times the amount taken out. 

572. Lot ~5, Con. VI, Bellechasse; between C.N.R. track and Daaquam 
river. 

The 10-foot face of an excavation opened in the bank of Daaquam 
river shows coarse and bouldery grave! carrying about one-third sand. In 
places the gravel turns much finer in depth and carries as much as 75 per 
cent sand, but the larger part of the pit face holds coarse grave!. The grave! 
is fairly hard all through and holds but 5 pcr cent of friable pebbles at depth 
of 9 feet. The excavation averages 6 feet in depth and covers an area of 
over 2,500 square yards, which is about half the total area of the deposit. 
Most of the grave! taken out was used recently (1931) to surface a stretch 
of the main road through St. Camille, over which traffic is small. When 
the road was examined, the surface was rough everywhere outside of the 
wheel tracks, on account of the looseness and coarseness of the material. 

89423-8! 
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573. Lot 42, Con. VI, Bellechasse; between C.N.R. track and Daaquarn 
river. 

Grave! is occasionally taken for road maintenance work from the 
bank of an old railway pit in a large, shallow deposit lying along the bank 
of Daaquam river . The deposit averages 6 to 8 feet in depth and holds 
hard but fine and sandy grave!. The pit face, 300 yards in length, was 
mostly covered with talus when visited, and, according to the road patrol
man, most of the grave! left in the deposit is too sandy for road use. 

Montmagny County 

Except around St. Paul, Lac Frontière, and south of Montmagny, 
gravels are scarce, at least throughout the settled part. 

The group of deposits found around St. Paul forms the eastern end 
of the large grave! area in the central part of Bellechasse county. The 
grave! is simi lar in composition to that in the adjoining part of Bellechasse 
county, but much finer, being made up largely of very coarse sand. It 
makes a firm and smooth road surface, even smoother than the roads built 
with the Bellechasse gravels, and stands satisfactorily the wear of traffic, 
which is lighter than in the adjoining part of Bellechasse. There are a 
number of grave! deposits between Lac Frontière and Panet, some of 
which have yielded good surfacing material. They compact readily on the 
road, make smooth surfaces, and although only moderately durable, wear 
well under traffic. In the south corner of the county, good road grave! bas 
been obtained from two deposits lying between the main road and 
Daaquam river, including No. 581, and also from the river bed. 

South of Montmagny, there are several deposits lying a short distance 
from the foot of a high, steep escarpment, which marks the southeast limit 
of the St. Lawrence lowland. They carry a high proportion of friable, grey 
sandstone, which crumbles readily under traffic and makes the road sur
face sandy. No. 576 compacts more firmly than the others, particularly on 
clay soils. In a shallow deposit near St. Pierre, hard, coarse, red sandstone 
is found in addition to the soft, grey sandstone. A stretch of road built 
with this material was firmer and Jess adversely affected by rainy weather 
than stretches surfaced with other local gravels. Good results obtained 
with the red sandstone gravels have also been observed elsewhere in the 
county, but these gravels are much scarcer than those made up of the 
softer and finer grey sandstone. 

576. Three and a half miles south of Montmagny ; near fork of roads, on 
the f arm of U. Talbot. 

Well-graded, medium-fine, slightly weathered grave! carrying about 
50 per cent sand is exposed in a shallow pit over 4,600 square yards in 
extent and reaching the bottom of the deposit at an average depth of 6 
feet. The pit is in the northwest edge of a fiat, ridge-like elevation over 200 
yards wide and traced almost continuously for a distance of about one 
mile to the southwest. Severa! nearby roads surfaced with the grave! were 
in good condition, but the surface was rather sandy, though smooth and 
firm, and it seemed that part of the pebbles either crumbled or sank into 
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the subsoil, which is clay. On these roads traffic is small and largely 
horse-drawn. An abrasion test on pebbles of sample No. 576, which was 
taken at a depth of 3 to 7 feet, gave a percentage of wear of 20·5 (Grad
ing A). 

577. Two and a half miles south of Montmagny; near fork of roads, on the 
farm of E. Fournier. 

The deposit is part of a low terrace facing level clay land to the north
west, and bas been excavated to its full depth, 6 · 5 feet, over an area of 6,300 
square yards. The gravel is about the same as No. 576 as regards grading, 
coarsene s, and composition, but somewhat fresher and harder, and bas 
given good results on several local roads of small traffic, particularly on clay 
roads, which were firm and smooth in dry summer weather. The surface of 
the deposit is mostly sand and the extent of the gravel is unknown. 

580. Lot 43, Con. A, Ashburton; along road between Cons. A and B. 
The deposit forms a flat-topped knoll or ridge, which lies in the slope 

of a larger ridge of boulder clay, and has an average depth of 9 feet. About 
9,200 cubic yards have been excavated, which is roughly half the size of 
the deposit. The coarseness of the material, which is uniform throughout 
the pit bank, runs approximately 25 per cent boulders, 50 pebbles, and 25 
sand. The grave! is fairly fresh but soft. At depth of 10 feet the pebble 
composition or hardness is roughly 10 per cent durable, 35 intermediate, 
and 55 soft. Most of the soft pebbles are made up of friable talcose slate. 
It is too bouldery and soft for use in the wearing course of a road, and is 
not worth crushing or screening. 

581. Lot 35, Con. VII, Panet; between Provincial highway and C.N.R. 
track. 

An excavation covering 1,500 square yards opened in a low steep 
ridge, reaches the bottom of the deposit at a depth of 12 feet underneath 
the crest of the ridge and shows coarse and bouldery, fresh and bard grave!. 
Coarseness is uniform throughout and is about 20 per cent boulders, 55 
pebbles, and 25 sand. Pebbles of sample No. 581, taken at depth of 3 to 6 
feet, had a percentage of wear of 14·3 (Grading A) in the abrasion test. 
With the oversize screened out, the grave! makes a well-graded road material 
of good quality, but, on account of the large proportion of stones not pass
ing through the screen and going to waste unless crushed later, it would 
save time and material to pass the grave! through a crusher as it is ex
cavated from the bank. The deposit covers at least four acres, according 
to the road patrolman's estimate, which would give about 50,000 cubic 
yards for the amount of gravel, on the basis of an average thickness of 
two-thirds the thickness along the crest of the ridge. Another ridge of 
similar but finer gravel lies between No. 581 and Daaquam river. 
Grave! from the river fiats, available at low water, is also used for road 
material. Gravel No. 581 and the river gravel have been largely used for 
the improvement of the main road paralleling Daaquam river. Under 
the small traffic prevailing on the road, the gravels take long to consolidate 
sufficiently, but have good wearing quality and are durable. 
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583. Lot 9, Con. II, Panet; near line of Con. I. 
In the southeast slope of a fiat-topped knoll, a side-hill excavation 

reaches the bottom of the grave! at a depth of 16 feet, which is close to the 
height of the knoll. Too much of the bank was concealed behind talus to 
estimate the average run as regards coarseness, but the larger part of the 
exposed grave! is fine and sandy. The grave} is generally fresh and bard, 
and has about 10 per cent soft pebbles at a depth of 10 feet. Under light 
traffic the grave} has good wearing quality and wears evenly. An area 
of 290 by 575 feet, owned by the Road Department, includes approximately 
the whole deposit. 

584. Lot 37, Con. X, Talon; along Provincial highway, which follows line 
between Cons. IX and X. 

Fresh, hard, clean sand and gravelly sand are exposed in an excava
tion of irregular depth and covering 2,700 square yards. The pit was 
probably opened in material of suitable coarseness and grading for roads 
and has been gradually extended into finer and more sandy grave!. What 
is left in the bank is more suitable as concrete aggregate than as road 
material. Just south of the deposit and separated from it by a gully, 
there is a steep knoll, 3 acres in area and 30 feet in height, which holds 
apparently the same material as No. 584, but no excavation work had been 
clone when the deposit was examined. 

585. Lot 32, Con. X, Talon; near line of Con. I X. 
A side-hill excavation cuts across the full width of a ridge, and shows 

coarse and bouldery grave! throughout. Coarseness runs approximately 
25 per cent boulders, 50 pebbles, and 25 sand. The pit reaches a depth of 
20 feet underneath the crest of the ridge and measures 3,500 cubic yards, 
which is hardly one-tenth the size of the ridge. It was originally opened 
in finer grave! and has been gradually extended into coarser and more 
bouldery material. On account of its coarseness, very little is used at 
present, grave! for road use being now taken from other deposits of finer 
grave! which lie a short distance away. AU these deposits, including No. 
585, lie along or close to the western shore of lake Frontière, are much 
alike as regards composition and hardness of grave!. The latter is generally 
fresh and about one-third of the pebbles are made up of slate, part of which 
is more or less soft. Firm and mooth road surfaces have been built with 
these gravels, which, while only moderately hard, have proved fairly dur
able under the small traffi.c prevailing on al! local roads. 

L'Islet County 

Severa! depo its occur near St. Damase, at the foot of an escarpment 
that marks the limit between the low and the high lands. In the remainder 
of the low land, deposits are fairly common, but most of them are mali 
and shallow. In the high land there are several dcposits scattered around 
St. Marcel, St. Adalbert, and Ste. Perpétue. Elsewhere, grave! is scarce, 
leaving out of considcration large areas of wooded land. 
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Much good gravel has been taken from three deposits along Trois 
Saumons river at St. Damase. The material takes long to consolidate on 
the road, but makes a hard, slow-wearing surface. Two of the deposits are 
sandy and now worked mostly for concrete sand. No. 598 occurring farther 
north along St. Jean river is a softer gravel that packs more readily 
than the others. Its use is confined to roads of very light traffic, where it 
bas proved good. 

Most of the gravels found in the remainder of the low land, although 
well graded, carry much soft shale or slate, and stand only light traffic. 
Nos. 594 and 602 are less shaly or slaty than the others. No. 589, which 
lies along the edge of the high land, is rather sandy, but free from shale or 
slate and .makes a smooth, bard surface, unaffected by weather conditions. 

In the southern corner of the county, from St. Marcel to half way 
between St. Adalbert and St. Pamphile, several deposits have been worked 
for road gravel, and good road surfaces built with most of them. The 
quality of some of the gravels can not yet be judged by service tests, on 
account of the short time in use and the very light traffic prevailing locally. 
Coarseness varies a great deal in most of the deposits, and a few are 
decidedly too sandy, but it may be safely said that, apart from a few sandy 
ones, they are all suitable under the traffic conditions prevailing at present. 
The Ste. Perpétué deposits are of large size and carry fresh and hard, but 
very sandy gravel. They have been extensively used for road surfacing, 
as they are the only gravels found fairly close to the main road for miles 
in both directions. The road surface built with these gravels is firm and 
smooth, if not durable. 

589. Two miles southeast of St. Eugène; one-third mile sO'Uth of inter
section of Provincial highway with road between Ranges III and 
IV. 

The deposit forms a flat-topped ridge, at one end of which an excava
tion, 2,100 square yards in area and 6 feet in average depth, cuts across 
the full width of the ridge. In the pit bank, 9 feet high at the crest, there 
is exposed fresh, hard, well-graded, coarse, sandy gravel. Pebbles of sample 
No. 589, which was taken at a depth of 2·5 to 8 feet and represents the pit 
average as to coarseness, showed a percentage of wear of 9·9 (Grading A) 
in the abrasion test. According to the owner, the pit does not reach the 
bottom of the gravel deposit, although patches of sand are exposed at 
several places in the pit floor. The ridge is approximately 300 yards in 
length and 75 yards in width. The gravel has given better service than 
other local gravels, which are either more sandy or softer. As a matter of 
fact, good road gravels are very scarce outside of No. 589. A stretch of 
the main road through St. Eugène recently (1931) surfaced with this 
gravel was in good condition and the surface firm and smooth after a 
heavy rainstorm. Traffic on the main road is rather small. 

595. One and a quarter mi/,es west of St. Damase; Con. Réaitme on the 
fann of J. Bélanger. ' 

Gravel overlies boulder clay in the southern slope of a large rocky 
ridge, and varies in thickness from place to place. It is on the average 
coarse, and holds about one-third sand. Pebbles are almost exclusively 
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bard quartzite and sandstone, and are angular in shape. According to the 
owner, the deposit covers about 4 acres, but the overburden is thick in 
places. The greatest thickness of gravel in the pit is 20 feet, which is 
probably the maximum thickness of the deposit. A stretch of the main 
road between St. Aubert and St. Damase surfaced with this gravel was in 
fair condition, but much of the material was loose, due to it low binding 
power. Once sufficiently consolidated and bound, the gravel is said to have 
good wearing quality. Another excavation a short distance to the east 
in deposit No. 596, which is in the form of a steep knoll, shows almost 
entirely gravelly sand, holding not more than 15 per cent pebbles. The 
material makes a good aggregate for concrete works and is hauled for that 
purpose as far as St. Jean, but is too fine for road work. 

597. One-half mile southwest of St. Damase; akmg Trois Saumons river 
and near line between Fournier and Ashford townships. 

A rather shallow deposit of gravelly sand overlies boulder clay in the 
bank of Trois Saumon river. An excavation in this deposit covers 
over 2,600 square yards and reaches the underlying boulder clay at an 
average depth of 6 feet. The gravelly sand, which is covered with an over
burden of 8 to 24 inches of fine, clayey sand, is generally fresh and bard, 
and holds not more than 15 per -cent pebbles on the average. It is too fine 
and sandy for road-surfacing purposes, but suitable as concrete aggregate, 
with the exception of the lower foot, which holds lumps of clay. On account 
of the rather thick overburden and the uniform slope of the surface of the 
ground, the extent of the deposit is difficult to estimate without sounding. 

598. One mile north of St. Damase; alang St. Jean river and near line of 
Ashf ord township. 

A steep knoll along St. Jean river holds grave!, which is coarse and 
bouldery near the top of the knoll and gradually turns finer in depth 
and down the slopes, as judged by the part exposed in a side-hill excava.;,ion 
in the upper slope of the knoll. The gravel is generally well-graded and 
holds not more than one-third sand, most of which is very coarse. The 
amount of gravel taken out, 3,600 cubic yards, forms but a small part of 
the total amount in the deposit. The grave!, though freE>h, holds a rather 
high percentage of soft pebbles. It compacts readily and has proved ser
viceable on roads of small traffic. 

601. Four miles southwest of St. Roch; along Elgin road and three-quarter 
mile southeast of Provincial highway. 

The deposit lies in the southeast slope of a large, flat-topped rocky 
ridge, and averages 5 feet in thickness. The grave! is well graded, fairly 
fresh and coarse, and carries 40 to 50 per cent sand, most of which is very 
coarse. The smaller pebbles are almost entirely slate, those of medium 
size are 75 per cent slate and 25 per cent sandstone and quartzitic sand
stone, and the larger pebbles are about half slate and half sandstone. An 
abrasion test on pebbles of sample No. 601, which was taken at a depth of 
2·5 to 7 feet, gave a perccntage of wear of 32·0 (Grading B ; approximately 
55 ner cent slate and 45 per cent sandstone or quartzitic sandstone). A 



117 

stretch of the Elgin road surfaced with the gravel and over which traffic 
is small was in good condition but the surfacing material was worn out in 
places. Under the heavy traffic of the main river road, the small slate 
pebbles quickly ground up and wore away, while the larger and harder 
sandstone pebbles were left loose on the corrugated surface. The deposit 
covers at least 23,000 square yards. 

602. Four miles southwest of St. Roch; one-half mile northeast of Elgin 
road, on the farm of A. Francoeur. 

W ell-graded and coarse gravel carrying about 50 per cent sand is 
exposed in one part of an old railway pit where subsequently material for 
road-surfacing purposes had been taken out. Although lying under an 
overburden of at least 4 feet of fine sand, the gravel is slightly weathered 
almost to the full depth of the deposit, which measures 16 feet, over>burden 
included, in the road pit, and up to 20 feet at one place along the bank of 
the old railway pit. An abrasion test run on pebbles of sample No. 602, 
which was taken at a depth of 5 to 12 feet, gave a percentage of wear of 
14·9 (Grading A). The gravel has given good service on local roads of 
small traffic. The s\ze of the grave! deposit is unknown; the level ground 
surface behind the pit face shows only sand and whatever grave! there 
is in the deposit probably lies under a thick sand cover. 

605. Lot 11, Con. I, Beaubien; west of Bras d'Apic river. 

Grave! for road work has been taken at several places in what is said 
to be the bottom of an old railway pit. The original deposit was in the 
form of a ftat-topped ridge, which was excavated down to its base for 
ballast material when the Transcontinental railway was built, about 1912. 
There is a great deal of fresh, coarse sand and gravelly sand exposed in the 
several road pits, but very little grave!. The road pits are apparently 
opened in gravelly streaks and abandoned when the material turns too fine . 
A long stretch of the main road between L'Islet and St. Adalbert, which in 
this part of the county passes through unsettled land and carries very small 
traffic, was improved with this material. 

607. Lot 32, Con. V, Arago; along road between Cons. V and VI. 
The deposit forms a string of small steep knolls all connected together. 

In the highest knoll at one end of the deposit, the 20-foot bank of a sicle-bill 
excavation shows irregularly stratified but well-graded, medium-coarse 
grave! carrying 40 to 50 per cent sand, most of which is very coarse. The 
grave! is fresh and hard, with quartzite and sandstone making up 80 per 
cent of the pebbles, and slate 15 per cent. Good durable surfaces have 
been made with the grave! on several roads of small traffic. The aggre
gate size of the knolls is well over 30,000 cubic yards. 

609. Lot 26, Con. II, Leverrier; along W1"lliam river and near line of Con. 
III. 

. The deposit forms a steep-sloped, ftat-topped ridge or hogsback and 
is over one mile in length, although part~ of the ridge, it is claimed, hold 
only sand. The 18-foot bank of a side-hill excavation opened at one end 
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of the ridge is mostly talus-covered, with only the upper 5 feet exposed. 
Beneat.h the top of the ridge there is een well-graded coarse grave! which 
gradually merges into almost unmixed coarse sand do'wn both slope~. The 
grave! is fresh and hard, takes long to compact under the very small traffic 
prevailing on local roads, but once well consolidated makes a fum and 
durable road surface. At the pit the ridge measures over 50 yards in width. 

611. Lot 27, Con. YII, Leverrier; near line of Con. VI. 
A group of small knolls lying in the slope of a hill aggregate about 

50,~00 square yards. in extent and n:re pro.bably part sand and part grave!, 
as Judged by what is seen exposed m a p1t opened in one. On account of 
the poor condition of the pit, little information could be obtained regarding 
the coarseness and grading of the material, but there is a great deal of sand 
as well as grave! in the pit bank and talus. The excavation reaches fine 
sand at an average depth of between 10 and 11 feet. 

612. Lot 39, Con. V, Casgrain; along brook and near Provincial highway. 
Coarse and slightly bouldery grave! carrying about one-third sand is 

exposed in the 17-foot bank of a side-hill eut in the steep slope of a knoll. 
Part of the lower bank shows material that looks more like partly sorted 
drift than grave!. The knoll covers about 3 acres and the thickness of grave! 
beneath the top of the knoll may be assumed as 17 feet, as the pit apparently 
reaches close to the bottom of the deposit at that depth. A stretch of the 
main road leading to St. Adalbert had just been surfaced with the grave! 
screened from its oversize and was in good condition even in steep grades. 
The road, which traverses sparsely settled, hilly country and carries but 
small traffic, has not yet been improved up to main road standard as regards 
drainage, width of travelled way, and maximum grade. 

614. Lot 21, Con. VI, Casgrain; along Black river and near Provincial 
highway. 

The deposit is in the shape of a small ridge which lies in the bank of the 
Black river and averages 7 feet in depth. The grave! exposed in a pit bank 
varies in coarseness from place to place, is on the whole coarse and slightly 
bouldery, and holds about 40 per cent sand. There is a rather high amount 
of large pebbles, but with these screened out, the grave! is fairly well graded 
for road \\·ork. The amount of grave! excavated, 5,300 cubic yards, repre
sents about half the size of the deposit. Another ridge of the same size lying 
a short distance farther down the stream is believed to be grave!. Pebbles 
had a percentage of wear of 14·3 (Grading A) in the abrasion test. 

615. Lot 11, Con. A, Garneau; where Provincial highway crosses brook. 

Fresh, well-gracled gruYel interstratified with rnuch sand is exposed in 
the face of a shallO\Y pit opened in the steep upper bank of a brook. The 
deposit is saie! to have been traced for over a mile along the river bank. 
According ta the road patrolman the deposit as a whole is very sandy. 
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616. Lot 2, Con. I, Lafontaine; along brook. 
A side-hill eut in a steep bluff facing a brook reaches a height of 20 feet 

in the slope of the bluff. There is much variation from place to place in the 
coar cness of the material exposed in the face, but on the average the 
coarseness of the gravel increases from the edge of the bluff inwards. Most 
of the gravel seen in the pit bank is either too fine or too coarse for road 
material. Over 75 per cent of the pebbles are quartzite and sandstone, and 
the remainder largely slate. 

Kamouraska County 

Gravels are fairly common in the St. Lawrence low land except between 
Rivière Ouelle and St. André, where no bank gravel is found for a distance 
of 2 to 5 miles inland, but there is a limited amount of beach gravel at a few 
points along the shore. A few deposits are also found in a narrow belt of 
high land along the southeast edge of the low land. The remainder of the 
county is everywhere wooded and was not examined, except a few deposits 
along the St. Alexandre-St. Eleuthère road. 

Most of the gravels examined are rather poor because of being 
irregularly graded and sandy, and in the case of a few, very soft. Good 
gravels, which have been used with a fair amount of success, are found east 
of St. André, such as Nos. 637, 638, 639, and ,640. Good, durable road 
surfaces have been made with these gravels on roads of light traffic, although 
none stood successfully the wear of the main road traffic. Gravel from 
deposits Nos. 619 and 623 is used solely as aggregate in concrete works, but 
the latter is of the right coarseness and grading for road material. No. 630, 
northeast of St. Pascal, is a small deposit that holds better gravel than other 
local deposits. Gravel from two large deposits occurring a short distance 
north of the Transcontinental (Canadian National) railway on the St. Alex
andre-St. Eleuthère road has given good service under small traffic. 

619. Three-quarter rnile southwest of Ste. Anne; along Provincial highway. 
The deposit lies in level land between rocky hills and is composed 

mostly of gravelly sand, with streaks of sandy gravel. The material has a 
maximum thickness of 16 feet, including at least 3 feet of fine sand as over
burden. It is too fine and sandy for road-surfacing purposes, but on account 
of its freshness makes a good aggregate for concrete works and is sold only 
for that purpose. Sample No. 619, taken at a depth of 7 to 10 feet, represents 
the coarser part exposed in the pit bank. The deposit is said by the owner to 
caver 8 acres. 

623. One-half mile west of St . Pacôme; near fork of roads on Provincial 
highu·ay. 

The grayeJ formerly used as ballast by the Canadian National Railway 
company '"as found unsatisfactory and is now used only as aggregate in 
making reinforced concrete pipes for railway culverts. Circular and arched 
pipes, of 18 to 36 inches in diameter, arc macle in a small plant erected on 
the floor of the pit by the company. The pit face is 30 to 35 feet high, which 
is the depth of the deposit, and is all covered with talus except at one place 



120 

where grave! is now taken out for concrete aggregate. The grave! ranges from 
coarse to fine in different layers, but most of it is of medium coarseness and 
carries about 50 per cent sand. On account of its grading, freshness, and 
hardness, it would make a better road material than other local gravels now 
used. An abrasion test on pebbles of sample No. 623, which was taken at a 
depth of over 25 feet, gave a percentage of wear of 10·9 (Grading A). There 
is still a large amount of grave! left. 

624. Thrce-quarter mile northu:est of St. Pacôme, near f ork of roads south
east of C. N . R. track. 

The deposit lies in gently sloping ground between rocky knolls, and is 
said by the owner to cover 5 acres. Fresh but soft gravel is exposed in an 
excavation 3,500 square yards in extent and 7 feet in average depth. Pebbles 
are 40 per cent slate, most of which is soft. The grave! is fairly uniform in 
coarseness but sandy, and much of the sand is fine, so that the material as a 
whole is rather poorly graded. On one sicle of the pit, however, well-graded 
grave! is exposed in the upper half of the pit face, which at this place 
measures 10 feet in height. The pit floor is gravelly in places, sandy ,in 
others, and the thickness of the deposit is probably not much more than the 
pit depth. 

633. Three miles southeast of Ste. Hélène; Range V of Granville; near fork 
of roads . 

Fresh, well-graded, coarse grave! carrying about 50 per cent sand is 
exposed in an excavation opened at the end of a small flat-topped ridge. 
The deposit covers at least 5,000 square yards and has an average depth 
of between 5 and 6 feet. The grave! has been used on several local roads 
over which traffic is very small. The roads were in good condition but 
dusty when examined after several days of dry weather. The dusty condi
tion is believed to be due, in part at least, to the fine sandy subsoil, as ail 
the roads of the district were affected the same way, irrespective of the 
surfacing material used. Pebbles of sample o. 633 had a percentage of 
wear of 20·8 (Grading D) in the abrasion test. 

637. One mile south of St. André; on edge of escarpment along Provincial 
highway. 

The deposit is in the shape of a terrace and lies on the top and edge 
of a high bluff facing St. Lawrence river. Boulder clay underlies grave! 
at a depth ranging from 7 feet on the edge of the bluff to 15 feet in the 
innermost part of the several pits opened. The grave! is generally fresh, 
well graded, and coarse. It is coarser, more bouldery, and somewhat Jess 
uniform in grarling near the top than near the bottom. Sample No. 637 
was taken from a depth of 5 to 10 feet, and was slightly coarser than the 
average for the lower part, but finer and more sandy than the average 
for the "'i10le thickness. Two abrasion tests on pebbles of the sample gave 
percentages of wear of 14·3 (Grading A) and 14·7 (Grading D). " 'hen 
the larger stones are screened out the grave! makes a good road-surfacing 
material. It has been used and bas given good service for year on a long 
stretch of the main road through St. André. Under the heavy traffic pre-
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vailing at present over that road, the surfacing material wears fast and 
forms corrugations. Roads of smaller traffic improved with the same grave! 
were in good condition. The extent of the deposit is unknown but appar
ently large. 

638. Two miles northeast of St. André; along side road in Range I, one-half 
mile southeast of its junction with the main highway. 

The deposit lies in the upper slope and top of a low terrace facing 
St. Lawrence river, and is underlain by boulder clay at an average depth 
of 10 feet. In an excavation dug to the full depth of the deposit over an 
area of 3,600 square yards, grave! is exposed that is about the same as 
No. 637 as regards grading, coarseness, composition, and hardness. That 
part of the pit farther away from the edge of the terrace shows very coarse 
and bouldery material, which probably merges into boulder clay farther 
inwards. Pebbles of sample o. 638, which was taken ait a depth of 4 to 9 
feet, had a percentage of wear of 12·9 (Grading A) in the abrasion test. 
On the road the grave! does not consolidate and bind so firmly as No. 637, 
probably owing to the fact that o. 637 holds a small amount of slate, which 
is lacking in No. 638. The deposit bas a width of about 70 yards, and is 
apparently of large size, although its extent along the edge of the terrace is 
not known. 

639. Three miles northwest of St. Alexandre; west of Fouquette river and 
one-third mile from main highway. 

Fresh, well-graded, fine grave! is exposed in a shallow pit opened in the 
low bank of a creek. The grave! holds about 50 per cent sand near the 
edge of the deposit and gradually becomes more sandy farther in the creek 
bank. An excavation, which reached a distance inwards of 25 yards, was 
abandoned on account of the grave! being too sandy. The grave! has a 
maximum thickness of 9 feet, including an overburden of 2 to 3 feet of fine 
sand. A firm and smooth surface, although slightly corrugated in places, 
was built with the grave! on a stretch of the road leading to St. Alexandre. 
It was also used on a stretch of the main river road as a wearing course on 
top of coarser grave! and was badly corrugated by traffic. The deposit is 
smalt. 

64'0. Two miles northwest of St. Alexandre.: near intersection of road 
between Ranges I and II with roarl to St. Alexandre. 

The deposit lies in the bank of a brook, has an average depth of 9 feet, 
and is said by the road patrolman to e>..-tend over 25 acres. Uniformly 
well-graded, medium-coarse grave! is exposed in a pit opened in the bank 
of the brook. The grave! is slightly rusty, yet fairly fresh and hard, and 
carries about 50 per cent sand, most of which is coarse. Pebbles of sample 
No. 640 bad a percentage of wear of 17·1 (Grading A) in the abrasion test. 
A smooth and firm surface has been built with the grave! on a stretch of the 
road leading to St. Alexandre which was in good condition and wore evenly 
under light to moderate traffic. 
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645. Three-quarter mile northwest of Pelletier Station; along road. 

A road eut through a ridge of grave! has been gradually enlarged and 
deepened in digging for road grave! and when examined covered an area 
of over 1,000 square yards, including the roadway, and had a maximum 
depth of 17 feet underneath the crest of the ridge. The grave! is fresh and 
bard but varies much in coarseness and grading between the different layers. 
Pebbles are roughly 50 per cent quartzite, 30 sand tone, and 20 schist or 
slate, with but few soft. Grave! No. 644, found along the same road over 
2 miles to the northwest, has about the same composition as No. 645 but is 
more uniform in coarseness and better graded. Good results have been 
obtained with these two gravels on a long stretch of the road between 
Verbois and St. Eleuthère, which passes through unsettled land between 
these two places and carries but light traffic. 

Temiscouata County 

Gravels arP. found throughout the settled parts, with the exception of 
a portion of the high land in the northeast part of the county. They are 
particularly common in a long ridge, or succession of knolls, extending 
from St. Antonin northeast to past St. Epiphane. A number of large 
deposits also occur between St. Honoré and the New Brunswick border, 
between Estcourt and the New Brunswick border, southwest of St. Hubert, 
and northwest of St. Eloi. ear the St. Lawrence all deposits are of small 
size and the grave! of poor quality, excepting, however, the St. Eloi deposits 
and Nos. 665, 669, and 688. Grave! has been dug at many places in the 
knolls between St. Antonin and St. Epiphane, and a considerable amount 
used mostly on local roads. Where care was taken not to use tao sandy 
material, smooth and bard road-surfaces have been built, even on the main 
road from Rivière du Loup, which passes at the southwest end of the 
grave] area. Between t. Honoré and the New Brunswick border, there are 
several large deposits as well as smaller ones. The grave! from the larger, 
such as Nos. 655, 658, 659, 660, and 664, has been used in making some of 
the best stretches of road seen anywhere in the district. Sorne of the 
deposits between E stcourt and the ew Brunswick border are of large 
size, but in o. 650, what is Jeft appears to be mo tly coarse sand. Good 
grave] bas been abtained from all the deposits , the small as well as the 
large, judging by the condition of the local roads, but the grave! from the 
shallower deposits is more weathered and dusty than that from the deeper. 
The district was visited during a spell of dry weather that prevailed for 
scveral weeks, and all roads were du ty, but otherwi e good. I o. 652 
is a very large deposit, or hogsback, along the shore of Grande Fourche 
lake, southwest of St. Hubert. The material makes a smooth and 
firm road surface which wears evenly but rather fast, and is dusty. On 
the road from St. Honoré to Lamy there is much grave], mostly coarse and 
bouldery, in a ridge that runs parallel to the road. Good road grave] i_s 
seen in a large railway ballast pit in deposit No. 687, northwest of t . E!01. 
Part of the deposit, which is of large size, is owned by the Canad1a_n 
r ational Railways and worked solely for ballast. Grave! for road use is 
obtained from two smaller deposits, os. 685 and 686, near the vill!lge of 
St. Eloi. r o. 685 is sandy and works best on clay roads. No. 686 is well 
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graded but does not bind firmly on light soils. Bath have given good 
results on local clay roads. Grave! from the large deposit, No. 687, although 
no t yet tried on roads, is better for that purpose than other local gravels. 
No. 688 is a medium-size deposit, which holds better grave! than the average 
found Iocally. 

646. One and a half mûes west of Estcourt ; along C. N. R. track. 
A railway pit opened in the slope of a bluff bas been extended inwards 

a distance of 150 yards. The large pit face, which at one place attains 
a height of 75 feet, shows fresh and bard, generally fine and somewhat 
sandy grave!, but coarseness varies much between the different parts of 
the pit bank. Sand makes up from 50 to 65 per cent of the total and is 
everywhere coarse, so that the material is on the whole fairly well graded. 
There are but few sand streaks or layers. Sample No. 646, taken from a 
small road pit dug in the fioor of the railway pit, represents about the 
average as regards proportion of sand, but holds coarser pebbles than the 
general run of the bank. Sample pebbles had a percentage of wear of 
10 · 6 (Grading A) in the abrasion test. The railway pit is said to have 
been originally opened in coarser gravel. On account of its fineness very 
Iittle is used now for ballast. A short spur line connects the pit with the 
main line nearby. The grave! is too sandy for road material but has given 
satisfactory service under the small traffic prevailing locally. There is a 
very large amount of gravel left. 

649. One-quarter mile west of Rivière Bleue; along St. Francis river. 
The deposit is in the form of a terrace along St. Francis river. It 

is said by the road patrolman to extend over 2 acres and is underlain by 
sand at a depth of 10 feet. It has been excavated over an area of 1,300 
square yards. The gravel is fresh and bard, uniformly well graded, medium 
coarse, and carries about 50 per cent sand. On the road it stays loose a 
long time, owing in part to its hardness and low binding power and in part 
to the small traffic using the roads, but when properly consolidated makes 
a firm and duraible road surface. Gravel is of common occurrence for 
several miles west along St. Francis river. 

650. A ubut Station. 
Gravel has lately been dug for road material from the fioor of an old 

railway pit, which was opened at the time of the construction of the 
Transcontinental (Canadian National) railway, about 1912, and has been 
abandoned since. The road pit shows largely coarse sand, with gravelly 
streaks here and there. The material is fresh throughout and fairly hard. 
Pebbles of sample No. 650, which was taken from the road pit, had a per
centage of wear of 13·1 (Grading A) in the abrasion test. As judged by 
freshness and grading alone, the material should be suitable for use as 
a!l;gregate in concrete mixtures. The low result obtained in the mortar test 
(Table III, page 198) is thought to be due to friable slate, which makes up 
about 15 per cent of the total. 



124 

652. Two and a quarter miles southwest of St . Hubert; at north end of 
lake Grande Fourche,. 

The deposit forms a small knoll in the lower slope of a large steep 
ridge, or · hogsback, 1 ·5 miles in length and said to be al! grave!. The 
knoll alone measures 8,000 cubic yards, about half of which has been 
excavated . The 25-foot pit bank shows well-graded fine gravel, more or 
Jess weathered in the upper 10 feet, and fresh below. It carrie on the 
average 60 per cent sand. The gravel compacts and binds firmly, wears 
evenly, but makes a dusty road surface. It is not a durable gravel but 
proves satisfactory under conditions of small traffic. The amount of gravel 
in the ridge is practically unlimited. 

655. Two and three-quarter miles east of St. Honoré; between Provincial 
highway and south branch of Bleue river. 

The deposit lies along the bank of the south branch of the Bleue river 
and is in the form of a steep-sloped, fiat-topped ridge, or hogsback. A 
side-hill excavation in the fiank of the ridge, near its northern end, shows 
fresh and hard, slightly clayey gravel, which varies much in coarseness in 
the different layers but is generally coarse, carries an average of 3 per 
cent boulders and a low percentage of sand, most of which is very coarse. 
Sample No. 555, taken at a depth of 7 to 11 feet, is from coarser and less 
sandy material than the pit average. Two abrasion tests run on sample 
pebbles gave percentages of wear of 9·3 (Grading A) and 10·9 (Grading B). 
The gravel, with larger stones screened out, is well graded and has given 
very good results in road surfacing. A stretch of the main road along the 
deposit was improved with the gravel and was firm and smooth, wore well 
under heavy traffic and was but slightly dusty. Finer and more sandy 
grave! is seen in another pit dug at the southern end of the ridge. The 
ridge is approximately 50 yards in width and 25 feet in height. South of 
the ridge and along the same river there are other large deposits of good 
road gravel, but not so well graded on the average as No. 655. 

658. Two miles west of St. Louis; between Provincial highway and C.N.R. 
track. 

Two excavations have been opened, one in the northern end, the other 
in the southern end of a large, fiat-topped ridge. The northern one was 
at one time worked for railway ballast and is now abandoned. The other, 
which covers an area of about 3,000 square yards, is worked mostly for road 
material. In the 40-foot pit bank there is exposed fresh, fine, well-graded 
grave! carrying about 50 per cent sand, most of which is very coarse. The 
coarseness of the grave! is fairly uniform throughout. The gravel makes a 
good road surface, which is quite smooth, and wears evenly but rather fast 
under the heavy traffic of the main road, probably on account of the large 
proportion of more or less soft schist and slate that it holds. The pit reaches 
the bottom of the deposit at an average depth of over 20 feet, and a maxi
mum depth of 40 feet in that part nearer to the top of the knoll. The aggre
gate size of the two pits is 40,000 cubic yards and the amount of grave! 
left in the deposit over 65,000 cubic yards. 
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659. Cabano; along Provincial highway. 
The deposit forms a low fiat dome and has been excavated to its full 

depth over an area of 6,400 square yards, or almost half of its total extent. 
A large section of the pit bank shows well-graded, medium-coarse 
grave!, being about half pebbles and half sand, and an equally large section 
of the bank shows poorly graded material, being mostly fine grave! with a 
high percentage of fine sand and in places almost entirely sand. The well
graded grave! lies under thinner overburden and is less fresh and bard than 
the more sandy and poorer grave!. Excavation work bas been abandoned 
in that part holding material of poor quality. Sample No. 659, taken at a 
depth of 4 to 9 feet, is from that part of the bank holding the better graded 
grave!. An abrasion test on pebbles of the sample gave a percentage of 
wear of 15 · 7 (Grading A). The pit bas an average depth of 11 feet, which 
is also the average depth of the deposit. A short distance to the east, in 
the village of Cabano, there is a ridge of grave! several hundred yards in 
length lying along the shore of lake Temiscouata. Both gravels have given 
good service under the heavy traffic of the main road. Except where corru
gated, the road was in good condition. On account of being partly built 
over, the lake shore ridge can be excavated for grave! only in places. 

660. Notre Dame du Lac; near junction of Provincial highway with road to 
St. Eusèbe. 

In the 45-foot bank of a side-hill eut in the steep slope of a bluff facing 
lake Temiscouata, there is exposed fresh, coarse grave! holding about 5 
per cent boulders and 40 per cent sand, most of which is very coarse. The 
grave! turns somewhat finer and more sandy at depth. Sample No. 660, 
taken at a depth of over 20 feet, represents the average as regards coarse
ness. Sample pebbles had a percentage of wear of 16 ·2 (Gracling A) in the 
abrasion test. Severa! roads including the main road have been improved 
with grave! screened from its oversize and were in good condition. The 
main road, which carries heavy traffic, was somewhat dusty after several 
days of dry weather. Over 10,000 cubic yards have been taken out, and the 
amount available in the deposit is unknown but probably large. 

664. Five and three-·quarter miles southeast of Ste. Rose; near C.N.R . 
track, two miles sotdheast of Otterburn Station. 

Fresh, well-graded, coarse grave! car<rying 50 per cent sand is seen in 
a side-hill excavation in the lower slope of a bluff facing Madawaska 
river. The grave! is of uniform coarseness and grading throughout the 
exposed bank. The bluff, which can be traced almost continuously from Ste. 
Rose to past the Provincial border into New Brunswick, is gravelly at many 
places and the amount of grave! available appears to be unlimited. The 
excavation covers 2,800 square yards and the pit bank reaches a height of 
18 feet. The main road between Ste. Rose and the Provincial border was 
improved with this and other similar gravels. The road was in very good 
condition, almost as smooth as a pavement and comparatively free from 
dust and corrugations, notwithstanding the heavy traffic passing over it. 
On account of the high slate content of the grave! and the clayey character of 
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the fine material derived from the grinding of the slate pebbles under traffic, 
the condition of the road is probably infl.uenced to a marked degree by the 
weather. The road passes through woodland most of the way from Ste. Rose 
to the border, and when examined in dry summer weather apparently held 
just the right amount of moisture and was in its best condition. 

669. Two and one-quarter miles northeast of Rivière du Loup; on the farm 
of A. Siroi.s. 

The deposit forms a fiat ridge covering 25,000 square yards and lies on 
high land sloping to the southeast. The gravel is fairly fresh, well graded, 
of medium coarseness and carries 50 per cent sand. It is used only on roads 
of very small traffic, so that under these conditions the material takes long 
to consolidate properly. Stretches surfaced for at least one year were in 
good condition. The pit has an average depth of 6 feet and does not reach 
the bottom of the deposit. An abrasion test on pebbles of sample No. 669, 
which was taken at a depth of 5 to 9 feet, gave a percentage of wear of 
16·0 (Grading B). 

670. Two and one-half miles northeast of St. Antonin; at intersection of 
Provincial highway with road to St. Antonin. 

An excavation 5,700 square yards in extent, opened in a slight ridge
like rise of the ground, shows grave! interstratified with much sand in the 
central part of the rise and mostly sand towards the edges. The gravel is 
fresh and hard, varies much in coarseness between layers, but is well graded 
where not interstratified with too much sand. That part of the rise assumed 
to be gravel covers an area of 25,000 square yards. The gravel is underlain 
by fine sand and clay at an average depth of 10 feet. Most of the excavated 
grave!, which amounts to 19,000 cubic yards, has been used in road improve
ment and has given good service on several roads, including a long stretch 
of the main road Ieading to Rivière du Loup. The main road was examined 
during a long period of dry weather and found badly corrugated in places by 
the heavy traffic prevailing at the time. 

671. Two miles southwest of St. Modeste; along road leading from Pro
vincial highway to St. Modeste. 

In a side-hill excavation in the slope of a knoll, there is exposed coarse 
gravel with 40 per cent sand in the central part of the bank and fine gravel 
with 75 per cent sand towards both ends of the pit. The gravel is well 
graded throughout, except in a few streaks of sand, and is slightly weathered 
where coarser, fresher where finer. Sample No. 671 , taken at a depth of 2·5 
to 6 feet, is from the coarser gravel. The sample pebbles had a percentage 
of wear of 13 · 5 (Grading A) in the abrasion test. The gravel was used in 
improving a stretch of the road leading from the main road to St. Modeste, 
which was in good condition although dusty. All grave! roads east of 
Rivière du Loup were examined during a long spell of dry weather and were 
dusty. Gravelly knolls are of common occurrence for a distance of three 
miles to the northeast. Sorne of them carry more sand than gravel. 
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673. Three-quarter mile northeast of St. Modeste; along road between St. 
Modeste and St. Epiphane. 

The 25-foot face of a side-hill excavation in the steep slope of a knoll 
shows mostly fine sandy gravel and gravelly sand, the proportion of sand 
varying with layers from 65 up to 80 percent. Sample No. 673, taken at a 
depth of 10 to 13 feet, is from the coarser and less sandy gravel. The deposit 
forms part of a string of knolls extending over a distance of three miles in 
a northeast-southwest direction. Although considered satisfactory on roads 
of small traffic, the material is rather too sandy and does not compact 
firmly. 

678. St. Epiphane; west of road to St. François-Xavier. 

Fresh and bard gravel, covered with an overburden of 2 feet of silty 
sand, is seen in the round pit dug to a depth of 30 feet on the fiat top of ,a low 
knoll. The extent of the deposit is unknown and may be in the form of a 
large pocket enclosed in glacial drift, which occupies a large part of the pit 
bank. The grave! is irregularly stratified and varies much in coarseness 
between layers, but is on the whole well graded, medium fine, and holds about 
50 percent sand, most of which is very coarse. Sample No. 678, taken at a 
depth of 12 to 15 feet, is from the coarser and Jess sandy gravel. The sample 
pebbles had a percentage of wear of 10·1 (Grading B) in the abrasion test. 
Hard and smooth surfaces have been built with the grave! on several roads 
near the village of St. Epiphane. Traffic is small on all local roads. The pit 
covers an area of 1,300 square yards and reaches sand at a depth of 30 feet. 

680. Two and a half miles northeast of St . Epiphane; on the farm of J. 
Ga gnon. 

Grave! is exposed in the 20-foot face of a side-hill excavation opened in 
the northwestern fiank of a ridge, which measures over 50,000 cubic yards 
and bas a height of 75 feet. It is not known how much of the ridge is 
grave!. The grave! is fresh and coarse, although coarseness varies between 
layers. The grave! is cemented by clay and stands up well in the bank. 
The proportion of sand is difficult to estimate, but is apparently not more 
than 50 per cent. Sample No. 680, taken at a depth of 10 to 13 feet, is 
from finer and more sandy grave! than the pit average. An abrasion test 
was made on sample pebbles of grave! No. 681, which is of the same com
position as No. 680 and probably also of the same wearing quality. Gravel 
No. 680 has been used only on roads of very small traffic, mostly horse
drawn, and was firmly compacted in the wheel tracks but loose elsewhere. 
As judged by the character of the grave!, it should withstand the wear of 
fairly heavy traffic. 

681. Three and a half miles northeast of St . Epiphane; on the farm of O. 
Gagnon. 

The grave! is similar in composition to No. 680 but of more uniform 
coarseness and grading and carries not more than 35 per cent sand. It is 
exposed in a small side-hill excavation opened in the southeastern fl.ank of 
a fl.at-topped ridge measuring roughly 25,000 cubic yards. The greatest 
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depth of the pit is 9 feet and the height of the ridge 15 feet. Sample No. 
681, taken at depth of 2 to 4 feet is from the coarser gravel. The sample 
pebbles had a percentage of wear of 11 ·9 (Grading A) in the abrasion test. 
The gravel has been used only on roads of very small traffic, but, like No. 
680, should be able to stand much larger traffic than that to which it is 
now subjected. 

686. One mile northwest of St. Eloi; along road to railway station. 

Gravel occupies the upper slope and part of the top of a large terrace 
and is underlain with clay at a depth of IO feet. It is generally fresh and 
hard, well graded, medium fine, and carries 50 per cent sand, most of which 
is very coarse. The coarseness and grading of the gravel are fairly uniform 
throughout the bank of a pit dug to a depth of 9 feet and over an area of 
approximately 1,000 square yards. The lower foot of the deposit, not exca
vated, is clayey gravel. Sample No. 686, taken at a depth of 2 to 6 feet, 
is from slightly finer and more sandy material than the pit average. The 
gravel has given durable results on clay roads of small traffic, but does not 
bind firmly on light soils. The deposit is of large size. 

687. Two miles northwest of St. Eloi; along road to railway station. 

A large railway pit is being operated for ballast gravel in the upper 
slope and top of a high terrace. The pit is connected by a spur to the main 
line at St. Eloi station. On account of the heavy grade on the spur line, 
Mikado type locomotives with a tractive force of 53,000 pounds do not haul 
more than 15 cars at a time. The pit is excavated down to the underlying 
clay and shows a maximum thickness of gravel of 22 feet. When the pit 
was .first opened in the upper slope of the terrace, the greatest thickness of 
gravel is said to have been nearly 30 feet. The gravel is fresh, hard, and 
well graded for road use. Coarseness varies in a gradua! way from place 
to place but is on the whole fairly uniform, considering the large area of 
bank exposed. Sample No. 687 is from coarse, and 687a from fine gravel. 
Both samples were taken at a depth of at least 9 feet in different parts of 
the pit bank. Sample pebbles had a percentage of wear of 6 ·5 (Grading 
A) in the abrasion test. The area of gravel land bought by the railway 
company is said to be now nearly ail excavated. The pit covers an area of 
roughly 40,000 square yards. The remainder of the deposit is of larger 
extent but probably smaller average thickness than the excavated part. 

688. Two miles southwest of Trois Pistoles; along si de road and near main 
river road, 1 rnile northeast of Tobin. 

The deposit is in the shape of a low, fiat ridge, and is said to extend over 
12,000 square yards and to have an average depth of 9 feet. At one end 
of the ridgc grave! has been excavated over an area of 2,800 square yards 
and a depth of 8 feet. Rusty and partly wcathered, well-graded, coarse 
grave! carrying at the most 50 per cent sand i;; sccn in the upper 5 feet of 
the pit bank, and fairly fresh, fine sandy and silty but otherwise well-graded 
grave!, in the lower 3 fcet. Sam pie ro. 688 taken at a depth of 1·5 to 5 · 5 
feet, represents the coarsest grave!, and sample No. 688a, taken at a depth 
of 5 to 7 feet, rcpresents the average coarseness for the lower 3 feet. The 
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pebbles of sample No. 688, which is from rusty and partly weathered 
material, had a percentage of wear of 17 · 0 (Grading B) in the abrasion test. 
As road material it is inferior to the St. Eloi gravels, such as Nos. 686 and 
687, although of better quality than other local gravels. It does not with
stand well the wear and tear of the heavy traffic prevailing over the main 
river road, but has given good service on roads of smaller traffic. 

Rimouski County 

Nine gravel deposits of moderate to fairly large size and a large number 
of smaller ones are found in that part of the county near St. Lawrence 
river. The majority of the deposits are poor road material, carrying either 
too much soft slate or too much sand. Nos. 690, 701, and 705 are some 
of the larger deposits with good gravel. Nos. 693, 696, and 708 are deposits 
of smal!er size, from which good road gravel has been obtained. Nos. 689 
and 691 are sandy, but have been used on stretches of the main road with 
a fair amount of success, and No. 702, which is also sandy, has proved 
good on roads of lesser traffic. Apart from No. 708, all the gravels just 
enumerated lie within three miles of the shore of St. Lawrence river. Farther 
inland, gravels are very poor. Near St. Gabriel, local roads are surfaced 
with crushed rock. All the gravels lying west of Rimouski have been used 
on some stretches of the main river road, but none of those found east of 
that town bas been used on the main road, which is entirely surfaced with 
beach grave! from Rimouski eastward. Beach grave! is available almost 
anywhere along the shore from Father Point eastward to Cap des Rosiers, 
in Gaspe county, as already mentioned. 

690. One mile northeast of St . Fabien; along main river road. 
The 20-foot face of a side-hill excavation opened in the steep slope of 

a knoll shows well-graded, fine, sandy gravel, interstratified with thin layers 
of very coarse grave! holding but little sand. A large section of the lower 
pit bank holds very ,coarse gravel, low in sand, and not so well graded as 
the finer material. The gravel is fairly fresh and hard throughout. Sample 
No. 690, taken at a depth of 15 feet, is from the coarser and less sandy 
material. Two abrasion tests on sample pebbles gave percentages of wear 
of 17·1 (Grading A) and 16·3 (Grading B). The pit, at depth of 20 feet, 
does not reach the bottom of the deposit. The knoll covers an area of about 
3 acres. The grave! compacts well and makes a smooth road surface, but 
wears rather fast under the heavy traffic of the main road. 

691. Four and a half miles northeast of St. Fabien; north of main river 
road, between railway crossing and side road to river shore. 

The deposit lies in the upper slope and top of a steep bluff facing a 
brook, and is underlain with clay or glacial drift at a depth of 8 feet. In 
the upper 3 feet of the pit bank, the grave! is well graded, medium fine, and 
carries about 40 per cent sand. Farther down the bank, the grave! is very 
fine and sandy. In the upper 3 feet pebbles are mostly fiat slate; farther 
down the pebble composition is such as given for sample No. 691, which 
was taken at a depth of 3 to 6 feet, and represents the average of the lower 
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gravel as regards coarseness and grading (Table I, page 165, and Table 
II, page 191). The gravel is fairly fresh, although weathered or rusty 
particles are found throughout the full depth of the deposit. The grave! 
was used in surfacing a stretch of the main road. The road surface was 
good in places, badly corrugated in others by the heavy traffic passing over 
it. The material is too sandy for roads, but has proved of better wearing 
quality than other local sandy gravels. The extent of the deposit is 
unknown. On top of the bluff, level, sandy land covers several acres and 
may be underlain with grave! over that area. 

693. One-half müe south of Bic; along side road leading south from main 
river road. 

In a shallow pit, 1,500 square yards in area and 6 feet in greatest 
depth, there is exposed medium-fine grave! which is fairly well graded and 
uniform in size throughout the pit bank. It is slightly rusty, yet fairly 
fresh and hard, and carries about 50 per cent sand. Sample No. 693, taken 
at a depth of 3 to 5 feet, is from slightly coarser material than the pit 
average. Two abrasion tests run on the sample pebbles gave percentages 
of wear of 10·2 (Grading B) and 9·9 (Grading D). Grave! lies in a fl.at 
ridge covering at least 10,000 square yards and is probably not much 
thicker than 6 feet. It <Compacts firmly on the road and wears well under 
light traffic. 

701. One and a half miles southeast of St. Anaclet; near junction of road 
to St. Anaclet with side road leading ta main river road. 

Fresh, well-graded coarse gravel is seen in a small hole dug in the 
bottom of a pit along the bank of a brook. The IO-foot pit bank is all 
concealed behind talus, with the exception of the upper 2 feet, which is all 
sand. An abrasion test on pebbles of sample No. 701, which was taken 
in the hole in the pit .bottom, gave a percentage of wear of 12·5 (Grading 
A). No. 702 is a similar but more sandy gravel. Firm and smooth road 
surfaces, fairly durable under small traffic, have been built with these two 
gravels. Around St. Anaclet, there are a number of small and shallow 
deposits whic-h carry well-graded but weathered and soft gravel. Deposits 
Nos. 701 and· 702 carry fresher and harder grave!, are deeper, and probably 
also larger than the others. 

705. One müe northeast of Luceville; along C. N. R. track. 
Gravel for road material is occasionally taken from the bank of an old 

railway pit covering at least 100,000 square yards, and dug to a depth of 
10 feet, which is not the full depth of the gravel deposit. The extent of 
the gravel left in the deposit is unknown, but is probably large. The gravel 
is well graded and fine, fresh, and moderately hard near the bottom of 
the pit, partly weathered and rather soft in the upper bank. Sample No. 
705 was taken in fresh material near the pit bottom, and No. 705a, taken 
at a depth of 1·5 to 4 feet , represents the average run of the upper bank. 
The gravel has been used in surfacing stretches on several roads of small 
traffic. The road surfaces were rather sandy, and softened in wet weather, 
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but wore evenly and withstood satisfactorily the small traffic wear. 
Stretches improved with beach grave! hauled from the shore of St. Law
rence river were firmer in wet weather and showed better wearing quality 
than where bank grave! had been used. 

Matane County 

Investigation work covered only the western corner of the county and 
a narrow band along the coast. There is a large amount of grave! found 
around Ste. Angèle, much of it being poorly graded and soft. Good stretches 
of road have 1been built of grave! from two large deposits, Nos. 709 and 713, 
and a smaller one, No. 710, which hold better graded grave! than other local 
deposits. Grave! from No. 710 and from the upper part of No. 709 is 
partly weathered, soft, and wears fast on the main road, and gives ·better 
and more lasting results on roads of lesser traffi.c. The grave! from the lower 
part of deposit No. 709 is fresher and harder than that of the upper part 
and has given good service on the main road. Grave! No. 713 has been 
used only on roads of small traffic; it would probably give better service 
on the main road than any local grave!. Both Nos. 709 and 713 lie in the 
same river bank a short distance from each other and are probably one 
continuous deposit. 

Behind Metis, there are a few shallow and small deposits of grave! 
carrying a large proportion of soft shale or slate. The high, steep banks 
of Matane river show in places much coarse, bouldery and silty, poorly 
graded grave!, suitable at best for foundation work. Apart from a short 
stretch between Ste. Flavie and Metis, the shore road is all improved with 
beach gravel, better and more durable than any of the few bank gravels. 

709. Two and a half miles northwest of Ste. Angèle; where Provincial high-
way crosses M etis river. 

Two kinds of grave! are exposed in the 20-foot face of a side-hill 
excavation opened in a steep bluff facing the Metis river. In the upper half 
of the pit bank, the gravel is more or less weathered, uniformly coarse and 
well graded; in the lower half, it is fresh, varies much in coarseness between 
layers, but is on the whole <ioarse and well graded. Sample No. 709, taken 
at a depth of 3 to 5 feet, represents about the average run of the upper 
grave!; sample No. 709a, taken at a depth of over 10 feet, is slightly coarser 
and less sandy than the pit average for the lower grave!. As seen by Table 
I, page 166, the two gravels differ in composition and hardness. Abrasion 
tests run on pebbles of sample No. 709 gave a percentage of wear of 18· 7 
(Grading A), and on pebbles of sample No. 709a, percentages of wear of 
9·0 (Grading A) and 10·5 (Grading B). Both gravels have been used on 
stretches of the main road between St. Joseph and Ste. Angèle. Good results 
have been · obtained with the lower gravel, but stretches improved with the 
upper grave! were dusty and wore fast under moderate to heavy traffic. 
The deposit is of large size and probably continuous with No. 713, which 
lies in the same river bluff 200 yards to the southwest. The deposit has 
been excavated to its full depth, 20 feet, and over 20,000 cubic yards of 
grave! have ibeen taken out, which is probably but a small part of the 
total amount available in the river bluff. 
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713. Two and half miles northwest of Ste. Angèle; near where Provincial 
highway crosses Af etis river. 

About 900 cubic yards of gravel has been lately taken for road use 
from the upper slope of a 40-foot bluff, which forms the bank of the Metis 
river. The deposit is probably continuous with o. 709, lying in the same 
bluff 200 yards away. Uniformly coarse and well-graded gravel is exposed 
in the 14-foot face of a small side-hill eut. Sample No . 713a, taken at depth 
of 3 to 5 feet, represents the average run of the bank; sample o. 713 is 
from a layer of gravel low in sand, and was taken from a hole in the bottom 
of the pit. Two abrasion tests run on pebbles of sample ro. 713 gave per
centages of wear of 8·6 (Grading A) and 8·4 (Grading B). As will be seen 
in Table I , page 167, the composition of the upper gravel of deposit No. 
713 resemblcs that of the lower gravel of No. 709, and the composition of 
the lower gravel of o. 713 is somewhat similar to that of the upper gravel 
of No. 709. Gravel No. 713 is weathered to a smaller depth than No. 709 
and should be a good road material for the main road. A stretch of the road 
that runs along the west bank of the Metis river and carries small traffic 
was surfaced with the gravel and was in very good condition. 

Matapedia County 

Investigation bas been confined to the immediate vicinity of the 
Ste. Flavie-Matapedia road, and includes all deposits that have been 
developed to any extent. Gravel is scarce between the northern county 
border and Val Brillant, and plentiful from there to the southern county 
border. All deposits are of large size, and from the southeast end of lake 
Matapedia to Causapscal gravel is seen almost anywhere in the bank of 
Matapedia river. A number of pits, opened at the time that the road was 
first improved as a Provincial highway, are now abandoned on account of the 
grave} either being exhausted or becoming too sandy or stony. Nearly all 
the pits now worked for road grave! show material well graded as regards 
size. The majority of the deposits, however, carry much soft, calcareous 
shale or slate. Road surfaces improved with these gravels are smooth but 
}ose some of their firmness in wet weather and wear fast under moderate to 
heavy traffic, even when in a dry state. Firm and durable roads, unaffected 
by weather changes, have been made with some of the harder gravels, such 
as Nos. 718, 719, 722, 723, and 725, which are less shaly or slaty than the 
others. Grave} No. 722 would be improved if passed through a crusher. 

714. Two miles southwest of St. Moise; along Provincial highway. 

A large side-hill excavation opened in the steep slope of a ridge covers 
an area of over 2,000 square yards with a height of bank of 25 feet in the 
centre. The gravel is generally fresh, very coarse, and slightly bouldery, 
though well graded. Very bouldery, weathered, and soft grave} lies in the 
upper 5 to 8 feet of the pit bank, and very bouldery, fresh and clayey grave}, 
which looks like partly sorted drift, takes up the lower 6 feet of the bank 
at one place. Outside of these two bouldery zones, the average coarseness 
runs about 5 per cent boulders, 55 pebbles, and 40 sand. Pebbles are 40 
per cent quartzitic sandstone, 40 slate or shale, and 15 limestone. The 
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fresh grave! makes a good road material, but the great thickness of 
bouldery and soft grave! in the upper bank ie a serious obstacle to the 
development of the deposit. The ridge is several hundred thousand cu~ic 
yards in size, but may be mostly drift. The pocket of what looks hke 
partly sorted drift in the lower pit bank possibly indicates that the. grave! 
merges into glacial drift farther in the ridge. A long stretch of the mam road 
between St. Moise and Ste. Angèle has been recently surfaced with the 
grave! and was in good condition and firm after a heavy rain. 

715. Three miles west of Sayabec; along brook and road leading southwest 
from Provincial highway. 

Well-graded, medium-fine grave! is exposed in the 20-foot bank of a pit, 
2,600 square yards in area, opened in the slope of a large, fiat knoll. Pebbles 
are about half limestone and half shale or slate. The grave! is soft and 
wears fast on the main road. Wet weather also adversely affects the con· 
dition of the road. Grave! is very scarce locally and holds much soft 
shale or slate. 

716. Three and a quarter miles east of Val Brillant. 
Grave! and sand are exposed in an excavation opened along the shore 

of lake Matapedia. The excavation covers an area of 3,600 square yards 
and reaches a depth of 17 feet, which is as deep as possible without inter
ference by the Jake water. Grave! varies in coarseness from place to place, 
but in a graduai way, and is on the whole well graded, other than the 
gravelly sand and sand whioh occupy large sections of the pit bank. 
Pebbles are almost entirely shaly limestone and calcareous shale, half of 
which is soft. The pit is said to have been originally opened in coarse 
grave! at the shore, and as the excavation work proceeded in-shore, streaks 
of sand appeared and gradually took up more and more of the pit bank area. 
It is not known how far inwards the grave! runs, but the deposit, whether 
grave! or sand, is certainly of large size, and the amount excavated, 18,000 
cubic yards, is but a small portion of it. The grave! is soft and wears fast. 
It is used mostly on a stretch of the main road between Val Brillant and 
Sayabec, along which grave! is scarce. 

718. Three miles north of Amqui; along new colonization road leading to 
Matane. 

Coarse and bouldery grave! is exposed in a pit opened in the central part 
of a f!at-topped knoll. The pit covers an area of 1,800 square yards and has 
an average depth of 8 feet, but the depth is irregular, on account of large 
boulders interfering with digging operations. When the larger stones are 
screened out, the grave! makes a well-graded road material, but, because 
of the amount of work involved in getting rid of the oversize, it would be 
preferable to pass the whole through a crusher. Pebbles are 80 per cent 
calcareous shale and shaly limestone, only a small proportion of which is 
soft or friable. Severa! miles of the new colonization road leading from 
Amqui to Matane have been recently improved with the grave!. The road, 
examined after one day's rain, was in very good condition and the surface 
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firm. The road carries small traffic. The extent and depth of the deposit 
are unknown. There are several other knolls nearby, which may hold 
similar material. 

719. Two mûes southeast of Amqui; between Provincial highway and 
M atapedia river. 

The deposit forrns a low terrace along the shore of Matapedia river 
and covers approximately 7,500 square yards. The gravel lies under an 
overburden of 3 feet of fine silty sand and is underlain by clay at a depth 
of 7 feet, overburden included. The gravel is fresh, bard, and fairly well 
graded. An abrasion test on pebbles of sample No. 719, which was taken in 
the deeper part of the deposit (6 to 10 feet), gave a percentage of wear of 
12 · 7 (Grading A). The gravel takes long to consolidate properly, but wears 
well under moderate to heavy traffic. Roads improved with it remain firm, 
irrespective of weather changes. 

721. One mile north of Lac au Saumon; near northwest end of lake. 

A gravel pit opened in the shore of lac au Saumon is worked at two 
levels, 10 and 20 feet deep respectively. The floor of the lower level is but 
a few feet above the level of the lake water, which precludes deeper digging. 
The gravel is uniform in coarseness and composition throughout the exposed 
face at both levels. It is a well-graded coarse gravel made up of two-thirds 
pebbles and one-third sand, with hardly 3 per cent boulders. Although but 
slightly weathered in the upper level and fresh in the lower level, it carries 
a high amount of more or less soft slate or shale. A large part of the sla.te 
or shale pebbles, classified as "Interrnediate" in Table I, page 167, would 
almost as well corne under the class" Soft." An abrasion test run on pebbles 
of sample No. 721, which was taken from fresh gravel in the lower level, gave 
a percentage of wear of 23 · 7 (Grading B) . The grave! consolidates readily 
on the road and makes a very smooth surface, but wears fast under the 
moderate to large traffic of the main road. The deposit probably does not 
reach far into the lake bank, but runs a long distance along the shore, if not 
the whole length of the lake. 

722. Three and a quarter miles east of Lac au Saumon; along Provincial 
highway about one-half mile from southeast end of lake. 

The deposit forms a steep knoll lying at the foot of a bill and but 
a short distance from the bank of Matapedia river. In that slope of the 
knoll facing the river there is exposed in a side-hill excavation fresh gravel 
composed entirely of very hard, angular pebbles of siliceous and shaly lime
stone. The gravel is, on the whole, fairly well graded, but varies much 
in coarseness from place to place, and a section of the pit bank near the 
central part of the knoll is very bouldery. Two abrasion tests on a sample 
of pebbles, which was taken at a depth of 11 to 12 feet, gave percentages of 
wear of 5 · 9 and 6 · 9 (both of Grading A). Only a comparatively small 
quantity has been used so far for road material, and, judged by the results 
obtained, the material takes long to compact firrnly and does not make so 
smooth a road as other softer gravels. On account of the composition and 
hardness of the grave!, it would be advisable to pass it through a crusher. 
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The cru.shed gra~ should compac more readily, and make a smoother road 
surface. Crushin,. would also oh'•date the difficulty experienced at present of 
gettin<T _urfacin,<T gram of suitable coarsene- without handling too much 
useless material. There are e\eral knoll near - -o. 722 all lying at the 
foo of hill and a mort dis ance from the river bank. They are presumed 
-0 be gra-.;-el. altho ah no likely o homogeneous in composition as No. 722. 

As a ma ter of fact. the kno ~ can be traced more or le-- continuously as far 
~outhe 't "' Causap:; al, including _ -os. 72-3 and 724. 

723. Threc ile northwest of Causapscal; along Provincial highu:ay and 
ar Jfa apedia ri:r:er. 

The pi bank sho largely !IB!ld, silty in place , with streaks of gravel 
here and ere. The gra-.;-el is fresh hard, well graded, and of about the 
_ame com -· ·on as_ -o. 725. I has been used in surfacing a .. ection of the 
main d. The road surface, although rather ~andy, wa- not affected by 
weather and remained in good condition a ail times. As judged by what 
i- exposed in the pit bank, the amoun of gravel remaining in the depo it 
"Wonld be sm There is, howe>er, an alma continuou chain of gravelly 
knolli aced for several miles along ~atapedia river, and the amount 
-0f graYel ~ be c-0nsiderable, even if only part of the knolls are graveL 

""2-L Hal" · e north. of Causapscal; along Provincial highu:ay and Mata-
pedia rit.:er. 

The depŒ" forms a fiar,-topped knoll, which on its southweste:rn side 
slopes :::œep,y ~ar - _fa apedia mer. In it gentler northeastern 
slope. a p· has recen: 1931) been opened in fairly fresh and hard, very 
C-Oars am bouldery gra•el, with boulder clay in the lower 2 feet of the 
20-foo pi bank. Coar.;en ~ run.s approximately 25 per cent boulders, 50 
pebb 25 _and. and·- uniform throughou , outside of the boulder clay. 
Pebb - o • samp e _ -o. ï24, which was taken in fresh gravel a a depth of 
15 f had a pere.en:tage of wear of 15·3 (Grading A) in the abrasion test. 

use of ilie •el · ~ c~nfined -0 roads of small traffic. The gravel is 
~ .and hard enough t.o warran crushing. As abou 45 per cent of the 
mat.ai ïnclnding 25 per cen boulders is over 1 · 5 inche.s in size and must 
be trea as overfilze and wa-<:ted, almo twice as much material has to be 
aca~au;rl and handle.d as can be ntilized. Crushing the material would 
dIT:iina &-..age and bring down the unit cost. Tha part of the knoll 
p be gravel, tha ·-,the upper 18 feet, measures a least 50,000 
-cuhlc • ards.. 

725. Ca.u.sapgcal; along brook emptying into 3.fatapedia river. 
The deposi; lies in the steep lope of a gully eut by a brook through a 

bluff facing -1atapedia river. The 30-foot face of a large side-hill 
fieav ·on opened in the _lope of he gully shows gravel that varies much 
in eo bu in a gradua! way. It is generally very coarse and bouldery 
in uppe:r bank and gradually merges into sand at dep hs varying between 
20 and 30 fee:. A e up-brook end of the pit, boulder clay underlies gravel 
a a dep of 20 fea The gravel is more or les clayey throughout and 
probably lies again.s boulder clay not far back from the pit face. The 
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deposit appears to thin out gradually in an up-brook direction. Under these 
conditions it is difficult to estimate even approximately the amount of grave! 
left in the deposit. Over 8,000 cubic yards have been excavated, most of 
it for road use. Owing to the great depth of the deposit, weathered and soft 
material forms but a small proportion of the whole. Outside of the sand 
and graYelly sand in some parts of the lower bank, the grave! is generally 
well graded and has given very good results on several roads around Causap
scal. A section of the main road surfaced with the gravel was firm and 
smooth even in rainy weather, and wore well under heavy traffic. An 
abrasion test on pebbles of sample No. 725, which was taken from fresh, 
clayey gravel at a depth of 20 feet, gave a percentage of wear of 7 · 2 
(Grading A) . 

Bonaventure County 

The investigation work was confined to a few deposits in the Matapedia 
valley and a narrow belt of land along the shore of Chaleur bay. Of the 
few deposits examined in the Matapedia valley, four are of large size, 
three of which are in the high, steep river bank, and the other one, No. 729, 
in a large river-fiat. Along the bay shore a number of fairly large deposits 
are seen between Broadlands and St. Jean and near Bonaventure; else
where bank gravels are much scarcer, but beach gravel is available at many 
points along the shore and used in surfacing long stretches of the main road. 

The large deposits along Matapedia river hold gravel that is on the 
average coarse and bouldery, but well graded once the oversize is screened 
out. The road surface built with these gravels is firm and smooth, but 
softens when wet, owing to the large proportion of soft slate or shale in the 
gravels. The road would also wear fast if subjected to the same amount of 
traffic as in Matapedia county. The bay-shore road is surfaced with bank 
gravel from Matapedia to past St. Jean, except a short stretch just east of 
Matapedia, which is surfaced with river gravel available in large amount 
at low-water level where the Matapedia empties into the Restigouche. Road 
surfaces of good wearing quality have been built with bank gravels taken 
from several deposits along this section of the bay road, but some of them, 
such as Nos. 737 and 739, have low cementing power, owing probably to 
their great hardness, and it is found necessary, in spells of dry weather, 
to add a little clayey sand to the road surface as a binding medium. Near 
the mouth of Bonaventure river, good gravel is obtained from two large 
deposits, Nos. 751 and 752, also from several smaller ones. All these have 
been used on the shore road and several other roads, and smooth, hard and 
durable surfaces made with them. Other deposits also occur farther up 
the river. From Bonaventure east to the county limits, bank gravel is 
scarce, at least within a few miles of the shore. A pit has just been opened 
(1931) in deposit No. 753, three miles inland from Shigawake, for improving 
local roads. lt is a hard grave! that packs readily and firmly on the road. 

729. One and a half miles southeast of Routhierville; along Provincial 
highway and M atapedia river. 

The deposit lies along the fiat bank of Matapedia river and carries 
very coarse and bouldery, more or Jess weathered and soft gravel, one-third 
being made up of boulders. An abrasion test on pebbles of sample No. 729, 
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which was taken from fairly fresh gravel at a depth of 12 to 15 feet, gave a 
percentage of wear of 24 · 7 (Grading A). The deposit has been excavated 
over an area of 1,200 square yards and a maximum depth of 15 feet, which is 
6 feet above the level of the river. The river bank is level over an area of 
several acres and probably holds a large amount of gravel. 

731. Near St. Alexis Station; along Provincial highway where covered 
bridge spans a steep gully . 

The deposit lies in the steep slope of a gully eut by a brook through 
a bluff facing Matapeclia river. A large eut, 100 yards in length and 
60 feet in greatest height, opened in the bluff facing the river, shows grave! 
that varies in coarseness between layers, but is generally of medium coarse
ness, not too sandy, and fairly well graded. Although fresh to within a 
few feet of the surface, the gravel is only moderately hard, owing to its 
composition; it is made up largely of calcareous slate and slaty limestone, 
the two rocks grading into each other and being of the same geological 
formation. Boulder clay is exposed in places in the lower part of the pit 
bank and the gravel itself is more or less clayey throughout. A long stretch 
of the main road improved with the gravel was in good condition, and the 
road surface quite firm and smooth, when examined in dry weather. 
Traffic on this section of the main road is small. Nos. 728 and 730 are two 
other large and deep deposits occurring farther up the river in much the 
same situation as No. 731, that is, at the point of junction of a stream with 
Matapedia river. Both Nos. 728 and 730 are very bouldery, shaly or 
slaty and soft. Sections of the main road improved with these gravels 
were smooth, owing, in part, to the crumbling of the soft pebbles under 
traffi.c. Sorne stretches where gravel No. 728 was used were more like 
sand-clay than gravel surfaces. 

733. Half. a mile southwest of Broadlands; along bank of Restigouche 
river. 

In the fall of 1931, a pit had just been opened in the low, level bank 
of Restigouche river, in what appeared to be good road gravel. It 
is very coarse, but not bouldery, and is well graded for road material 
once the larger stones are screened out. The material is hard and fairly 
fresh throughout the 10-foot pit face. Two abrasion tests run on pebbles 
of a sample taken at a depth of 2 · 5 to 6 feet gave percentages of wear 
of 5 ·4 (Grading A) and 3·5 (Grading B). The gravel extends for a 
distance of at least 200 yards inland, according to well records, and the 
top of the bank is 16 feet above water-level. 

735. Two miles north of R estigoiiche; along side road, two-thirds of a 
mile northwest of C. N. R. tracks. 

The deposit holds material which is rather poorly graded as regards 
size of fragments and is probably partly sorted glacial drift. It is made 
up largely of hard trap and felsite and has good cementing power. Two 
abrasion tests run on pebbles of a sample taken at a clepth of 3 to 6 · 5 feet 
gave percentages of wear of 6 ·0 (Grading A) and 5·2 (Grading B). A 
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section of road improved with the material was in good condition, bard 
and smooth when dry, but it lost some of its firmness when wet, and was 
not so gritty as the average gravel road. The extent of the deposit is 
unknown, but apparently large. 

736. Two and a quarter miles east of Oak Bay; along Provincial high
way, opposite Battery Point. 

The deposit holds large streaks of well-graded gravel and also much 
poorly graded material. The gravel is everywhere very sandy and is used 
largely in road maintenance work. Short stretches resurfaced with the 
better graded and less sandy gravel show good wearing quality, and 
remain in good condition and gritty even when wet. The pit, which covers 
an area of 2,900 square yards and measures 7,200 cubic yards, is of irregu
lar depth, as much of the poorly graded material is left in place. The 
amount excavated is but a small part of the deposit, which is probably 
sandy throughout. 

737. Pointe à la Garde; at railway crossing. 

The deposit is in the form of a flat-topped ridge, which gradually 
increases in height towards one end and merges into a terrace with a steep 
slope facing Chaleur bay. Sever al excavations have been opened in 
the deposit for railway ballast and road gravel and the total amount taken 
out is well over 50,000 cubic yards. In the ridge proper there remains 
about 25,000 cubic yards of gravel. In the terrace, it is not known how 
far inwards the gravel runs; there is said to be a large amount available. 
The gravel is uniform in composition throughout. Pebbles are almost 
entirely felsite and trap and are very bard even in the weathered gravel 
near the surface. The gravel in the ridge is well graded, uniformly coarse, 
and carries about 40 per cent sand. The pit bank in the terrace which 
varies in height from 7 to 20 feet, is largely talus-covered. W ell-graded, 
coarse gravel is exposed in the upper bank, but farther down the coarse
ness and grading are more variable, and the lower bank appears to be 
very sandy. Sample o. 737 was taken at depth of 2·5 to 6·5 feet from 
the upper and better graded gravel of the terrace; sample No. 737a was 
taken at a depth of 7 to 11 feet and represents the average run of the ridge. 
Pebbles of sample No. 737 had a percentage of wear of 5·4 (Grading B), 
and those of sample No. 737a percentages of wear of 4·1 (Grading A) and 
4 · 6 (Grading D) in the abrasion test. The average depth of the deposit 
in the ridge is 12 feet; in the terrace, grave! apparently merges into sand 
at a depth that varies from place to place. For several miles east and 
west of the deposit, the ground surface is gravelly, but the thickness of 
gravel is almost everywhere small. The gravel from several deposits, 
all much alike in composition, has been used in improving long sections 
of the main road. It makes a fairly smooth surface and wears well under 
heavy traffic. It has, however, low cementing power, owing probably to its 
great hardness, and, during a spell of dry weather in the early fall of 1931, 
it was found necessary to add clayey sand on some stretches of the road 
as a stabilizing and binding medium. 
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739. One and a half miles southwest of Escuminac; southwest of railway 
crossing on Provincial highway. 

The grave! is similar in composition to No. 737, but varies more in 
coarseness between layers. It is on the whole coarse and fairly well 
graded. The deposit, which averages 6 feet in thickness, is part of the large 
gravelly area referred to in connection with deposit No. 737. 

740. Three miles west of Nouvelle; west of railway crossing on Provincial 
highway. 

The deposit lies in the upper slope and top of a bluff facing a brook. 
In the level land on top of the bluff there are surface indications of grave! 
over an approximate area of 6 acres. As seen by two excavations over 100 
yards apart, grave! grades into sand at an average depth of 7 feet. Except 
for slight variations between layers, the grave! is uniformly coarse and 
well graded, partly weathered in the upper bank, fresh in the lower bank. 
Sample No. 740 was taken at a depth of 2 to 7 feet and includes some partly 
weathered and some fresh grave!. An abrasion test on the sample pebbles 
gave a percentage of wear of 14·4 (Grading A). The grave! makes firm 
and smooth road surfaces, unaffected by weather changes. 

741. One and a half miles southeast of St. Jean; at railway crossing on 
Provincial highway. 

The 50-foot face of a side-hill eut in the steep slope of a bluff 100 feet 
in height shows grave! that varies a great deal in coarseness between 
different layers, from very coarse and slightly bouldery to gravelly sand. 
Once excavated, the grave! is pretty well mixed as regards pebble size, and 
with the larger stones screened out makes a fair road material. The :fine
ness of the sand in the grave! is a disadvantage. Pebbles are roughly 40' 
per cent quartzitic sandstone, 20 limestone, and 30 more or less soft slate 
or shale. The grave! has given good results in road improvement, although 
under the heavy traffic of the main shore road it wears fast and is dusty. 
On account of the great depth of the deposit, and its easy access from the 
main road, grave! can be easily obtained in large quantity. 

747. Three miles north of Caplan; near road to St. Alphonse. 
Very coarse grave!, holding about 10 per cent boulders, is exposed 

in an excavation opened in the gentle slope of a fiat knoll. The grave! 
makes a well-graded road material once the larger stones are screened out
In the upper 2 or 3 feet of the pit bank, which reaches a height of 17 feet 
in the centre, the grave! is weathered, clayey and soft, and fairly fresh 
below, but only moderately bard, even at depth. Sample No. 747, taken 
at a depth of 5 to 10 feet, represents slightly :finer gravel than the average 
for the pit face . The sample pebbles had a percentage of wear of 16 · 6 
(Grading A). On roads of small traffic, where it is used exclusively, the 
grave! packs :firmly and makes a smooth surface of good wearing quality. 
The size of the pit, 3,100 cubic yards, is hardly one-tenth of the size of the
knoll, and its average depth, 7 · 5 feet, is less than that of the deposit. 
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751. Half a mile northeast of Bonaventure; near right angle turn on Pro
vincial highway. 

An excavation, 2,000 square yards in extent and over 10 feet in average 
depth, opened in a low bluff facing Bonaventure river, shows fresh and 
hard, well-graded, coarse gravel, carrying 25 to 35 per cent sand, outside 
of a few sandy streaks. Sample No. 751, taken at a depth of 7 to 11 feet, 
is from slightly fresher, harder, and less sandy material than the average 
for the whole bank. Two abrasion tests run on the sample pebbles gave 
percentages of wear of 5·9 (Grading A) and 6·1 (Grading D). Good 
results have been obtained with the gravel in surfacing stretches of the 
main shore road and other roads of smaller traffic. The roads, examined 
after several days of rainy weather, were firm and smooth. The gravel 
bluff can be traced for several hundred yards along the river. As a matter 
of fact, bath banks of the river are gravelly for several miles. According 
to the road patrolman, behind the pit face alone, grave! covers an area 
of 10,000 square yards, and could be excavated to an additional depth of 
two feet, which would give an average thickness of gravel of over 12 feet. 

752. One and a half miles east of Bonaventure; near railway crossing on 
road following east side of Bonaventure river. 

The deposit lies close to the bank of Bonaventure river. Gravel 
has been lately dug for road purposes from the bottom of an old railway 
pit covering 3,300 square yards and averaging 9 feet in depth. The gravel 
has much the same quality as road material as :ra. 751, but is more sandy, 
being made up of half pebbles and half sand. The gravel grades into sand 
at depths varying between 10 and 15 feet. Nos. 751 and 752 are the larger 
of several pits opened on both sicles of the river. 

753. Three and a quarter miles north of St. Godfroy near turn of road, 
one mile northeast of Kelly. 

A pit has just been opened (1931) in the slope of a knoll for material 
to improve a stretch of the road leading to Huard. The 12-foot pit face 
shows very coarse and bouldery gravel, uniform in coarseness throughout, 
and averaging 25 per cent boulders, 50 pebbles, and 25 sand. The gravel 
is partly weathered in the upper bank and fresh below. Sample o. 753 
is from fresh grave! at a depth of 6 to 9 feet, with the boulders taken out. 
Two abrasion tests on the sample pebbles gave percentages of wear of 6·2 
and 6 · 9 (bath Grading A). The gravel packs readily and firmly under 
small traffic. A good road material could be made out of the grave! by 
passing it through a crusher. The small demand for road gravel, however, 
may not warrant the cost of crushing. The pit reaches clay at an average 
depth of 7 feet, which is less than the average depth of gravel in the knoll, 
as the inner bank does not reach the top of the knoll. The knoll measures 
over 20,000 cubic yards. There are several other knolls lying immediately 
west of No. 753. 
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Gaspe County 

Except around Gaspe bay, good beach gravel is available almost any
where along the coast, and is used on the shore road w.ith good results, and 
for that reason is preferred to any other material. By far the larger deposit 
of beach gravel occurs in the form of a gravel bar over four miles in length 
between Coin du Banc and Barachois, where an unlimited supply of gravel 
of any desired coarseness is readily available from the shore road, which 
runs on top of the bar for a distance of over one mile. Sample No. 763 
represents rather fine and sandy gravel used for road maintenance. Coarser 
gravel is used in surfacing work. It is a much harder beach gravel than 
found anywhere else in the county, and takes long to compact firmly, but 
is particularly suitable for the wearing course of a gravel surface. Bank 
gravel is everywhere scarce, only two large deposits being found, one near 
Grand Pabos, and the other near Brèche-à-Manon. Good gravel is seBn 
in these two deposits, but none has been used lately for road purposes. 
Around Gaspe bay, there is no beach gravel, and the little bank grave} 
available is being rapidly absorbed into the roads, at least one deposit 
being now completely exhausted. 

760. One and a quarter miles west of Grand Pabos; near where Provincial 
highway crosses Grand Pabos river. 

The 18-foot bank of a side-hill excavation opened in the steep slope 
of a bluff facing a cove is largely concealed behind talus. Fresh, well
graded, fine gravel is exposed in a few uncovered spots. The proportion of 
sand in different layers ranges between one-third to two-thirds of the whole. 
Pebbles are almost all limestone, half being more or less shaly or slaty, yet 
fairly hard. The bluff is at least one-half mile in length and has been 
excavated for grave! at several places, all pit banks being now talus-covered. 
The amount of gravel is practically unlimited, even if the deposit be 
limited to the edge of the bluff. Beach gravel available along the shore 
near Chandler is preferred to bank gravel for surfacing the main road 
because of its better wearing quality. 

761. One-half mile west of Brèche-à-Manon; where Provincial highway 
crosses deep gully. 

The deposit occurs on top of a sea cliff. A small amount of gravel has 
lately been taken from the bank of an old railway pit dug to the bottom of 
the deposit, which averages 11 feet in depth. The grave! is uniformly 
coarse, well graded, in places interstratified with thin layers of sand and 
clay, and does not carry more than 50 per cent sand, including the sand 
layers. It is rrmch weathered and soft in the upper 2 to 4 feet of the bank 
and fresh below. Pebbles of sample No. 761, taken from fresh grave! at a 
depth of 4 to 7 feet, had a percentage of wear of 16·2 (Grading A) in the 
abrasion test. A short stretch of the main road west of Brèche-à-Manon, 
which was improved with the grave!, was found in good condition when 
examined after a rainy day. It is not known how far the gravel extends 

89423-10 
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in the comparatively level land behind the cliff. The weathered material 
in the upper 2 to 4 feet may be used for road foundation, but is unsuitable 
for the wearing course. 

763. Between Barachois and Coin du Banc. 
Gravel forms a large bar that runs from Coin du Banc a.lmost to 

Barachois, or over a distance of 4 miles. The main shore road passes on 
top of the bar for a distance of over one mile. The coarseness of the grave! 
varies in a gradua! way from place to place across and along the bar, so 
that material of any coarseness desired can be obtained right at the surface. 
The quantity of grave! in the whole bar amounts to millions of yards. The 
gravel has been used in surfacing long stretches on several roads. It has 
poor binding quality but, after being mixed with binding material, whether 
added to it or derived from the road surface over which it is laid, makes a 
firm and durable road, which is unaffected by weather changes. On account 
of its great hardness, finer gravel than customary for bank gravels can be 
used without impairing the wearing resistance of the road. No. 762 is a 
small and shallow deposit of fine gravel similar to No. 763 as regards 
composition and quality as road material. 
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TABLE I 

Results of Tests on Gravels 

Character of material 

Composition of pebbles 

Shape of pebbles Inter- Soft Type of atone, per cent media te 

50 15 li .. . .... 
45 15 

75 20 Il , sub-

60 5 , euh-

30 5 I' ....... 

15 10 
' ··· ···· 

35 10 Il ' euh-

45 25 ······ · 

45 10 , 
' euh-

40 10 ... ... . 
55 20 1 1 ........ 
40 10 

40 10 ' ' pes ••• . 

10 0 i Y' Y' gu l fiat .. 

Bize 
Percent of pit, 

of silt Extent of deposit cubic 
and yards 
cl a y 

1·7 Soi! gravelly over several acres. Large . 
1·6 Pockets of boulder clay in 

grave!. Greatest depth is over 
20 feet. 

0·6 Flat deposit of unknown extent, 7,900 
and probably not much deeper 
than pit, which is 5 feet deep. 

0 ·4 Steep knoll. Bank of side-hill pit Large. 
has a height of 75 feet. 

0·3 Flat ridge several hundred yards Small. 
in length holds more sand than 

"""'" t 
grave!. 

0·4 Extent unknown. 

0·8 Covers large area and grades into 
sand at depth of 3 feet. 

Large. 

l ·O Extent unknown. Pit reaches Small. 
sand at an average depth of 6 
feet. 

1·6 Large pocket of grave! in ridge of 
glacial drift is almost exhaust-

Large. 

ed. 
l · l Large ridge holds mostly sand. 4, 900 

3 ·0 Grave! forma steep ridge within 27,500 
0·8 larger and flatter sand ridge , 
0·5 and is thickly covered with 

sand. Greatestdepth of grave! 
exposed in pi t is over 35 feet .. .. 

l · l Flat-lying and of unknown ex- 260 
tent. Covers probàbly 2 acres. 

l · 7 Extent unknown .. . ... . .......... 300 



{'.· f' - :~ TAIBLE I-ümtinued 

Results of Tests on Gravels-Continued 

Character of material 

Sam pie Composition of pebbles 
No. 1 

1 Dur- 1 Inter- 1 1 Shape of pebbles 
able mediate Soft Type of stone, per cent 

Percent 
of silt 
and 
clay 

27 45 35 20 Gneiss , 65 ......... .. . . .... . .. Angular .... ... ... . 1·1 
27a 1·0 

31 75 20 5 Mostly gneiss and syenite ..... Angular .......... . 0 ·5 

38 50 25 25 Gneiss, 80 . . ... .. ............. Angular .......... ·1 0 ·9 

39 50 30 20 Ail gneiss and granite ......... Subangular ........ 0 ·3 

41 45 35 20 Gneiss. 55; granite, 30 ...... ... Angular ......... . . 1 0 ·3 

43 60 25 15 Granite and syenite ,60;gneiss, Subangular .. . . . . .. I 0·7 
15; trap, 15. 

44 60 25 15 Granite and gneiss, 75 ........ Angular to sub-1 0·5 
44a angular. 0·5 

45 60 30 10 Gneiss, 45; granite, 35 ...... . .. Angular ....... . ... 1 0·6 

53 55 25 20 Mostly granite and gneiss .. ... Angular to sub-1 0 ·7 
53a 40 40 20 angular. 0·4 
55 65 25 10 Gneiss , 55; granite, 35 ...... ... Angular ........... 0 ·7 

Exten t of deposi t 

Size 
of pit, 
cubic 
yards 

Severa! grave! pits in large sand l 15,000 
area. No. 27 is softer but bet-
ter graded than any seen else-
where in the area. 

Apparently half exhausted and! 8, 300 
what is left is thickly covered 
with sand. 

About half exhausted. Average! 3,600 
depth is 9 feet. 

Flat-lying d eposit of unknown ex- 1, 800 
tent in large sand area. Maxi-
mum depth of grave! not mucb 
over 8 feet. 

Large knoll 35 feet high. Gravel l 5, 100 
thickly covered with silty 
sand. 

Flat-lying and probably large.IOver3,000 
Greatest depth of grave! ex-
posed in pit is 18 feet. 

Large ridge covers several acres! 2, 400 
and holds more sand tban 
grave!. Greatest d epth of 
grave! exposed in pit is close 
to 25 feet. 

Flat-lying and of unknown ex-1 4,800 
tent. Pit does not reach bot-
tom of deposit at depth of 25 
feet. 

Amount available at least twicel 6,500 
as much as already taken out. 

Probably not over 6,000 cubic 2, 900 
yards. Maximum d epth is 9 
feet. 

---, 

...... 
:t 



61 
61a 
61b 

71 

73 

76 
76a 

78 

79 
79a 

80 
80a 

81 

82 

83 

85 

86 

88 

9() 

35 
70 
40 

40 

60 

75 
60 

55 

55 

70 
65 

90 

75 

75 

45 

55 

40 

55 

50 
20 
30 

45 

35 

15 
25 

20 

35 

20 
15 

5 

15 

15 

25 

35 

35 

25 

15 !Granite and gneiss over 75 . ... IAngular . . .. . ..... . 
10 
30 

15 !Gneiss, 90 ................. . .. !Angular ........ .. . 

5 'Gneiss over 60 ................ ,Angular .......... . 

10 Granite and gneiss over 65 . .. . Angular .. .... ... . . 
15 

25 !Gneiss, 35; granite, 30; trap, 20.IAngular ... ... .. . . . 

10 !Granite and gneiss, 55; quartz,IAngular ....... . .. . 
30; trap, 15. 

10 !Gneiss and granite, 60; trap, 15 Angular ...... .. . . . 
20 

5 !Granite and syenite, 30; IAngalar ..... .. .. .. 
quartz, 30; gneiss, 25. 

10 !Granite and gneiss, 75 . ..... . . IAngular ....... .. . . 

10 !Gneiss, 50; granite, 30; trap, lOIAngular . ..... .. . . . 

30 !Gneiss, 60; granite, 30 ......... !Angular . ... .... .. . 

10 !Gneiss and granite, 85 ........ IAngular ....... ... . 

25 !Mica-gneiss, 75; granite, 20 .... IAngular to sub
angular. 

20 !Granite, 50; gneiss, 35 ......... Angular .. .. ... ... . 

0·5 
0·8 
0·7 

0·4 

0·9 

1·0 
0·6 

0·7 

1 ·6 
0·7 

0·9 
1 ·1 

1·0 

3 ·5 

0·8 

0·6 

0·6 

0 ·6 

0·5 

Gravel seen in several pite in 
large sand area, and thickly 
covered with sand in places. 
Pit where samples taken shows 
better grave) than others. 

Small knoll. Pit does not reach 
bottom of deposit at depth of 
20 feet. 

Extent probably small. Grave) 
thickly covered with sand. 

Ridge or knoll covers 1 ·5 to 2 
acres. Probably other knolls 
also hold grave!. 

Knoll 100 yards across and 60 
feet high. Maximum depth of 
pit is 30 feet. 

Deposit in steep bluff and prob
ably large. Side-hill pit has 
50-foot face. 

Covers several acres, but holds 
much sand. Much of the 
grave! lies under thick sand. 
Maximum depth of pit is 50 
feet. 

Same deposit as No . 80. Much 
more sand than gravel is ex
posed in pit No. 81. 

Road grave! looks about worked 
out. What is Jeft is bouldery 
and needs crushing before us
ing. Side-hill pit has a 30-foot 
face . 

Extent large. Pit does not reach 
bottom of dcposit at depth of 
40 feet. Overburden 2 to 4 feet. 

Large ridge several hundred 
yards long. Upper 3 to 5 feet of 
30-foot pit bank weathered and 
in places bouldery. 

Steep bluff over 50 feet in height. 
Newly opened pit cuts through 
upper 20 feet of bluff. 

Extent unknown. Greatest depth 
of grave! exposed in pit is 15 
feet. 

Covers fairly large area. Aver
age depth between 2 and 3 feet. 

16, 600 

3,600 

Large. 

1, 600 

3,500 

Large. 

13, 100 

Large. 

21,800 

18,400 

10, 200 

1,900 

1,350 

3,900 

-~ 01 



TAIBLE 1-0mtinued 

Reaults of Tests on Gravel&-'Continued 

Character of material 
Sizo 

Sam pie Composition of pebbles Percent of pit, 
No. Shape of pebbles of silt Extent of deposit eu bic 

Dur- Inter- and yards 
able media te Soft Type of atone, per cent clay 

92 80 10 10 Granite, 70; gneiss, 20 ........ Anguiar ........... 0 ·4 1 125 
: 
l 

98 90 5 5 Ali granite . .. . ............... Angular ......... .. 1·3 I< t Over 7,000 

101 70 20 10 Ali granite and gneiss ......... Anguiar ... ... ..... 0 ·6 li l, 700 

109 60 30 10 Gneiss, 70; granite, 25 ......... Anguiar . ..... ..... 1 · l 1 20,250 
l ...... 
l ~ 

111 80 15 5 Granite, 35; gneiss, 30; anor- Angular ...... . .... 3·2 1 Over4,000 
thosite, 20. l 

113 70 20 10 Gneiss, 65; anorthosite, 30 ... . Angular to aub- 0 ·3 l 37,200 
angular. l 

115 75 20 5 Anorthosite, 75; gneiss, 25 ..... Angular .. ........ . 0·2 Il r 1,900 

116 90 5 5 Anorthosite, 85; gneiss, 10 .... Angular ......... . . 0·5 II ' Large 
1 

119 100 0 0 Anorthosite, 95 ......... ... . .. Angular to sub- 0-2 11 17,800 
angular r 

125 90 5 5 Anorthosite, 75 ............... Angular to sub- 0·6 ;f l Large 
angular r 

126 95 5 0 Anorthosite, 50; chert and Angular to sub- 0 ·8 ' Large 

127 
quartz, 20. angular 

0 ·9 'l Over 95 5 0 Anorthosite, 60 ........... . ... . Anguiar to sub- 1 
127a 95 5 0 angular 1·1 100,000 

'P 



128 80 15 5 Anorthosite, 70;gneiss, l!5 .... . Angular ........... 1·0 Deposit of large size, but prob-1 5,500 
128a 10·5 ably holda more sand than 

grave!. 
132 75 15 10 Anorthoaite, 40; gneiss, 40 . .... Angular .. .... . ... . 0·7 Deposit of small extent and notl 1,400 

over 8 feet in depth. 
134 85 10 5 Anorthosite, 65; gneiss, 20 .. .. Angular ........ ... 0·5 Probably of large size. Greatest 2,100 

depth of grave! exposed in pit is 
over 20 feet. 

135 1 90 1 51 5 IAnorthosite, 75;gneiss, 15 .. ... IAngular ......... . . 1 0·2 IExtent apparently large. Gravell 5,000 
grades into sand at an average 

139 1 
139a 801 100 tg 1 g IAnorthosite, 55; gneiss, 35 .. . ,Subangular ...... ... , 

depth of 6 feet. 
1 ·8 1sand deposit of large extent., Over one 
0·4 Grave! limited to the upper 12 million 

to 17 feet of the 75-foot pit 
bank and amount unknown. 

147 1 70 1 15 1 15 !Gneiss, 65 .. ... ............ . . . IAngular ........... 1 0 ·7 IProbably of large size. Pit doesl 2,000 
not reach bottom of deposit at 
depth of 15 feet. 

153 70 25 5 Gneiss, 75 .................... Subangular .... ... . 1·2 Deep sand deposit covers wide Over one 
153a 2·5 area. Amount of grave) prob- million 

ably smalt. 
157 55 35 10 Gneiss, 95 .. ................ . . Angular .. .. ... .... 1·9 Probabz of small extent. Maxi- 1,300 

mum epth is 8 feet. ..... 
tf:>. 159 50 35 15 Gneiss, 70;granite, 15 ......... Angular ........... 0·7 Deposit of small extent and 3·5 4,550 ~ 

159a 50 35 15 0 ·5 feet in average depth. 

162 60 30 10 Gneiss, over 65 ... ..... .... . ... Angular to sub- 0·7 Samedepositas No.163 ....... . . Large 
angular. 

163 45 40 15 Gneiss over 65 ................ Angular ....... . ... 0·4 Covers over 100 acres and is at 900 
least 15 feet deep. 

166 70 25 5 Mostly granite .... .. .......... Angu!ar 0 ·4 Grave) lies in terrace of large ex- 21, 700 
166a 70 25 5 Subangular. 1 ·4 tent and is underlain by sand at 

depth of 20 feet. 
167 70 25 6 Granite65;gneiss,35 . .... ..... Subangular .. .... .. 0·3 Grave! lies in terrace of large ex-1 8, 700 

tent and is underlain with sand 

30 1Gneiss,60;granite, 30 ..... .. . IAngular ........... I 
at depth of 25 feet. 

168 1 50 1 20 1 0 ·6 !Grave) overlies boulder clay,I 11, 700 
varies from 3 to 10 feet in thick-
ness, and probably covers large 
area. 

172 1 80 1 15 1 5 !Granite, 80; gneiss, 20 ........ . IAngular ........... 1 1·2 !Large knoll may be part boulderl 5,700 
clay. Grave! exposed in 35-
foot pit face looks in places like 

}g jGneiss, 65; granite, 20 ... ... . . . ,Angular .......... ·I roughly sorted drüt. 
178 1 ~I 30 1 0·5 jFlatridgeoflargeextent. Gravell 15, 900 
178a 30 0·4 not dug deeper than 20 feet, 

owing to Jack of drainage. 



Sam pie 
No. 

179 

183 
183a 

186 

193 

206 

210 

211 

213 

214 

216 
216a 

Dur
able 

55 

45 
60 

70 

60 

20 

5 

5 

0 

3 

15 
15 

TA!BLE 1-Continued 
Results of Tests on Gravels-Contlnued 

Character or mat;irial 

Comp0sition of pcbbles 

Intcr
mediate 

35 

40 
35 

25 

30 

50 

65 

75 

60 

80 

80 
75 

Sort 
Shapo of pebbles 

Type of stone, pcr cent 

10 !Gneiss, 60; granite, 30 ........ . ,Angular .... . ..... . 

15 Gneiss, 75 ............ . ..... . . Angular .......... . 
5 

5 !Gneiss, 50; granite, 30; lime-jSubangular ....... . 
stone, 15. 

10 !Granite, 55; gneiss, 45 ........ . ISubangular ....... . 

30 !Dolomite, 55; limestone, 20 ... jAngular to sub
angular. 

30 !Dolomite, 80 .. .... .. ......... IAngular .......... . 

20 !Dolomite, 80 . ..... .... ....... !Angular . .. ... .. .. . 

40 !Dolomite, 90 . .... .. . .. .... ... !Angular .......... . 

17 IDolom'.te, 65; sandstone, 2~ ... ·1Angular ....... . .. . 

5 Dolomite, 50; sandstone, 2;, . ... Subangular ....... . 
10 

Percent 
of silt 
and 
clay 

Extcnt of dcposit 

0·61Groundgravellyforseveralmiles. 
Depth or grave! unknown. 

0·6 Gravelly part of riclge is over 
0·8 50,000 oubic yards in size. 

Greatest dcpth of grave! ex
posed in pit is 30 feet. 

0·2 !Severa! river flats. Grave! no! 
dug deeper than 2 reet, because 
too sandy below that depth. 

0·7 IGround gravelly for seveml 
miles. Depth or grave! nvcr
ages 2 to 3 feet. 

1·6 !Grave! ridge about 4 times size 
or pit; maximum depth is 13 
feet. 

2·2 ICoarser grave! about exhaustcd. 
Fine grave! below pit bottom is 
bard to get in large amount, 
because or bac! drainage. 

4·6 IGravel terrace along north
west margin of glacinl-drift 
ridge. If whole terrace is 
grave!, amount is wcll over 
10, 000 eu bic yards. 

2·7 IGravel found in long nnrrow, 
glacial-drift ridge , averages 
9 fcct in dcpth. Extent un
known. 

4·1 ILooksaboutexhnusted. Whatis 
left is very sandy. 

....... .... H.idge or glacial drift the crcst or 
which holds loosor mnterinl 
with a h.igher proportion or 
boulders and pebbles thnn 
clown the slopes. 

Sizo 
of !)it. 
cubic 

• yards 

525 

Ovcr 
10,000 

River 
grave! 

900 

9,000 

Ovor 
200,000 

3,000 

14,300 

31,000 

10, 000 

...... 
~ 



218 
218a 

223 
223a 

226 
226a 
226b 

229 
229a 

231 

232 

235 

237 

240 
240a 

242 

244 

245 

5 
15 

7 
3 

5 
7 
6 

5 
0 

0 

10 

3 

0 

25 

25 

27 

40 

50 
70 

78 
87 

80 
73 
89 

75 
80 

65 

65 

81 

75 

65 

65 

50 

35 

45 Dolomite, 45; sandstone, 35 .... Angular to sub-
15 angular 

15 Sandstone, 85 . . .. . . .. ..... ... . Angular to sub-
10 angular 

15 Sandstonc, 90 ...... . ... .. .... . Angular ....... ... . 
20 
5 

20 1sandstone, 90 ........ . .. . .... · jAngular to 
20 rounded 

35 IDolomite, 85 . . ......... . .. .. ·1Angular . ... ..... . . 

27 Dolomite, 90 ........ ... .... .. Angular ........ .. . 

16 !Dolomite, 90 ... . ...... . ...... IAngular ......... . . 

25 ISandstone, 75 ............ .... . IAngular . ... . . ... . . 

10 ILimestone, 60; trap and syenitelAngular to sub-
20. angular. 

IO ILimestone, 70 ...... ... . ... ... Subangular .. ..... . 

23 ITrap and syenite, 60; lime-!Angular .......... . 
atone, 25. 

25 ITrap, 50; limestone, 15 ........ . IAngular ... .... . . . . 

3 ·2 
1·3 

2·9 
1·9 

1·9 
1·2 
Hl 

1 ·0 
2 ·4 

0 ·4 

0 ·8 

3 ·0 

0·6 

2·3 
2·0 

1·2 

2 · 0 

3·2 

Grave! ridgo several times size 
of pit; maximum depth is 15 
feet. 

Grave! terrace, average depth 
7 feet. Amount is several 
times that already taken out. 

Grave! fills slight depression in 
underlying glacial drift; aver
age depth 5 fcet. Grave! said 
to cover at least 3 times the 
pit-area, that is at least 34, 500 
square yards. 

Grave! and sand terrace several 
miles in length. Pit does not 
reach bottom of deposit at 
depth of 12 feet. 

Amount probably large; certainly 
as much as already taken out. 

Grave! ridge at \east 3 times size 
of pit; maximum depth is IO 
feet. 

Long ridge of glacial drift; small 
pit shows material carrying 
high proportion of pebbles. 

Grave! forms smalt narrow band, 
maximum depth 10 fpet, along 
southeast margin of glacial
drift ridge. 

A few streaks of grave! run ir
regularly through large sand 
deposit over 30 feet in depth. 

About half of grave! owned by 
the railway company bas been 
taken out; maximum depth 
over 40 feet. Large amow1t 
available northeast of railway 
property. 

Small fiat grave! ridge, maxi
mum depth 7 feet. Amount un
known, but certainly twice as 
muchasalreadytaken out. 

Deposit of sandy grave! covers 
several acres and averages 9 
feet in depth. Overburden 
2 to 4 fcet thick. 

15,500 

4,100 

15, 100 

3, 700 

11, 600 

8,900 

100 

5, 700 

57,000 

Over 
300, 000 

2,000 

24,000 

...... 
$ 



T .NBLE l-Continued 

Resnlts of Tests on Gravelit-Continued 

Character of material 
Size 

Sample Composition of pebhles Per cent of pit, 
No. 

Shape of pebbles of silt E xtent of deposit cubio 
Dur- Inter- and yards 
able media te sort T y pe of atone, per cent clay 

248 15 67 18 Limestone, 35; trap, 20; dolo- Angular ....... . ... 1·8 r 15,400 
mite, 10. 

251 5 80 15 Dolomite, 55 ; limestone, 35 .... Subaogular to an- 1·6 15, 200 
gular. -

255 10 23 67 Limes tone, 20 ................ Angular .. . ... . . . .. 1·3 )f 1, 800 

257 45 47 8 Limestone, 40; trap, 30; gneiss Angular to sub- 1·2 19, 600 

258 
and granite, 20. angular. 

16, 700 33 50 17 Limestone, 35 ; syenite, 40 ..... Angular to sub- 1·8 lS 

~ 

~ 
angular. .n 

in 

259 25 55 20 Limestone, 30; trap, 30 ........ Angular . . ......... 0 ·9 in 
r 

19, 900 

3 

262 40 25 35 T rap, 20; gneiss , 20 .... . ...... Angular . .......... 2·3 1 ·~ 6,400 
l -

.... 

263 90 3 7 Trap, 95 .... .. .. . ... .. ... . .... Angular ...... . .... 1·2 1 10 43, 000 
~e 

lS 
lS 

265 13 30 57 Sandstone and shale, 40 . .... .. Angular ... ... ..... 1·3 1 :e 13,500 
; 

y 



268 

269 

270 
270a 

275 
275a 

276 

277 

279 

280 
280a 

282 

283 

25 

30 

55 
25 

10 
10 

20 

15 

27 

35 
45 

60 

33 

50 

65 

30 
45 

30 
30 

53 

38 

63 

55 
45 

35 

33 

25 ITrap, 40; sandstone and shale,IAngular to sub-
40. angular. 

5 ISandstone and shale, 50;1Angular .... .. .... . 
gneiss, 35. 

15 ITrap, 45; gneiss and granite, 30,Angular to sub-
30 angular. 

60 IMostly shale or slate and trap.ISubangular ....... . 
60 

27 IS!aty Iimestone and calcar-ISubangular .... .. . . 
eous sla te, 60. 

47 IS!ate, 50; sandstone, 35 ....... ISubangular ..... .. . 

10 ISlate, 60; sandstone, 30 ... . . . . ISubangular and 
some fiat. 

10 Sla te, 50; sandstone, 30 . . . . . . . Subangular and 
10 some fiat. 

5 ILimestone, 30; sandetone, 25;1Subangular ... .. .. . 
trap, 20. 

34 ITrap, 45; gneiss and granite, 30ISubangular . . ..... . 

0·7 1Gravel terrace at the foot ot1 27,500 
mount Johnson; maximum 
depth 22 reet. Large deposit 
includes more eand than grave! 
and is oovered with 2 to 4 reet 
or eand as overburden. 

0·7 IGravel bluff at the foot or mountl 53, 700 
Johnson; deep deposit of large 
si.ze, but includes much eand 
and is in places covered with 
thick overburden o! sand. 

0·4 jFlat-lying deposit is over 20 acres! 100,000 
1·0 in area but probably holds 

more sand than gravel. Aver
age depth is 7 · 5 !eet. 

1-4, 1small deposit, thickly coveredl 16, 600 
1·3 with sand in places. At least 

7,000 cubic yards available 
without too much stripping. 

1·8 !Large steep knoll. Side-hill pitl 6,400 
does not reach bottom or de-
posit at maximum depth or 30 
reet. Several other gravelly 
knolls around . 

2 ·5 IGravel forms low, narrow ridge,I 1, 700 
several hundred yards in 
length ; average depth is 6 !eet. 
Over 10,000 cubic yards avail-
able. 

O· 6 ISame deposit as No. 280 .. . . .. . · 1 13, 300 

0·3 Gravel deposit. forma steep bluff 24,000 
0·5 along Yamaska river, for a 

distance or over three-quarters 
of a mile, including No. 279 
and other smaller pits. Over 
100,000 cubic yards available. 
Maximum thickness of grave! 
above river level is over 40 feet. 

0·5 IDeposit forma large ridge overl 8,300 
one mile long, with maximum 
depth of over 25 feet. Over-
burden 4 feet of fine sand. 

1·7 IGravel deposit forma part ofl 7,600 
large terrace at the foot of 
mount St. Hilaire, has an aver-
age depth of 7i feet and is said 
to have an area of about 25 
acres. 

~ 
01 
~ 



Sam pic 
No. 

285 

287 

288 

289 
289a 

290 

291 

292 

295 

Dur
able 

90 

7 

20 

15 
12 

15 

10 

5 

5 

'.I1ABLE I-Continued 

Results of Tœts on Gravel!r-Continued 

Charac ter of material 

Composition of pebbles 

lnter
mediate 

5 

48 

40 

45 
63 

55 

40 

50 

35 

Shape of pebbles 
Soft Type of stone, percent 

5 ITrap, 80; gneiss and granite, lOISubangular ....... . 

45 Shale, 40; limestone, 25 ...... . Angular .......... . 

40 ILimcstone, 25; gneiss and !Angular .......... . 
granite, 25; shale, 20. 

40 1shaly limestone and shale, 70;JAngular to sub-
25 gneiss, 20. angular. 

30 IShaly limestone and shalo, 60;1Angular to sub-
granite and gneiss, 25. angular. 

50 Limcstone and slate or shale, Angular .......... . 
80. 

45 ILimestone and slate or shale,IAngular and fiat .. 
80. 

60 ILimestone and slate or shale,IAngular ... ..... .. . 
80. 

Percent 
of silt 
and 
clay 

Extent of deposit 

Sizc 
of pit, 
cubic 
yards 

1 ·2 ,Deposit of small extent and 4 fcetl 5, 500 
in average depth. 

O·G Large, flat-lying gravel deposit, 142,000 
with an average depth of over 
10 feet. Large amount avail-
able, but better grade gravel 
now almost exhausted. 

0·8 IProbably of large extent. Aver-1 36,400 
age depth is botween 10 and 11 
feet. 

1·31Deposit forms large ridge andl 10,400 
0·5 bas a maximum depth of more 

than 25 feet. lncludes both 
Nos. 289 and 290, and amount 
available is more than already 
taken out in both pits. 

1·1 ISame deposit as No. 289 ....... · 1 49, 400 

1·1 Large ridge-like deposit, avcrag- 50, 600 
ing 15 feet in depth. Thero re-
mains as much available as 
already taken out. 

1 ·8 IGravel lies in southwest slope ofl 7, 500 
fiat ridge, and said to have 
been traced to the southeast 
for a distance of at Jcast 1,000 
foot, which would place the 
amount available at 25,000 
cubic yards. 

1·1 IDeposit has an average d epth ofl 10, 100 
7t feet. Amount of grave] un-
known; at least as much as 
already taken out. Overburden, 
2; to 4 feet of fine clayey sand. 

...... 
~ 



299 1 5 1 72 1 23 1Limestone, 55; calcareousjAngular to sub-1 1·9 IOver 100,000 cubic yards. De- 12,000 
shale, 25. angular. posit has a maximum depth of Also R.R. 

15 feet. Average depth esti- pit. 
mated at 9 feet. 

301 1 40 1 40 1 20 ISandstone, 55; slate or shale, Angular and fiat . . 1·3 Grave! forma fiat ridge and a ver- 6,100 
30. ages 6 to 7 !cet in depth. Over 

30,000 cubic yards available. 
303 1 20 1 70 1 10 ISiate, 40; trap, 15; sandstone, Angular to sub- 0·8 Large deposit in the upper slopeiOver 1,000 

10. angular. of a steep, rocky ridge. Maxi-
mum depth of grave! said to be 
20 feet. Original sand covering 
has been blown off over an area 
of 10 acres. 

308 

1 4: 1 
751 20 IS!~~ or shale, 65; sandstone,IAngular and fiat .. , 1 ·2 1Deposit almost exhausted .... . . · 1 15,100 

313 45 10 Slate and schist, 20; many Angular to sub- 1·2 Deposit forms three large steep- 1,600 
other types. angular. sloped knolls, which hold more 

sand than grave!. Knolls 
cover 4 acres and average 40 

40 1 45 1 15 1 Slate and schist, 40; sandstone, 
feet in heigh t. 

315 1 Angular to sub- 0·5 Severa] steep knolls, gravelly on! 9,300 
25. angular. surface, aggregate well over 

35 1 40 1 25 ISlate and schist, 30; many 
100,000 cubic yards in size. 

316 1 Angular to sub- 2 .4 Grave! lies in central part of al 2,800 
~ other types. angular. ridge and grades into sand at en 

depth of 20 feet. Amount of ~ 

grave! at least ten times size of 
pit. 

320 1 40 1 40 1 20 ISchistand slate, 40; quartzose,,Subangular .. .. . .. . , 4·0 IDeposit forms steep knoll, 30,000I 1,400 
25. cubio yards in size. Grave! 

covered with 4 to 5 feet of sand 
as overburden. 

321 1 25 1 55 1 20 ISchistand slate, 45; quartzose,,Angular to sub-j 1·2 1 Grave! forms pocket in large sand 1 900 
35. angular. area; average depth 7 feet. 

Other similar pockets seen else-
where in the sand area. 

323 1 471 381 15 ISchist, 35; trap and meta-1Angular to sub-1 0·7 jGravel forms ridge or knoll atl 4,900 
323a 50 30 20 morphic, 30. angular. 0 · 6 leas t ten times size of pi t. 

Greatest depth of grave! ex-
posed in pit is 30 feet. 

324 

1 
60 1 30 1 10 IQuartzos~. 30; metamorphic,,Angular .......... . , 0·5 ,Extent unknown. Grave! thick-1 3,000 

30; schist, 20. !y covered with sand. 
327 25 50 25 Slate or shale, 55; sandstone, Flat and subangu- 1·4 Grave! overlies bed-rock, and 7,400 

35. lar. depth varies owing to the ir-
regular surface of the rock, but 
deposit generally very shallow. 
Pit averjfies 4 feet in depth. 
Deposit at-lying and extent 
unknown, but apparently large. 



Sam pie 
No. 

329 

333 

334 

335 

336 
336a 

339 

343 

345 

Dur
able 

20 

20 

50 

15 

40 
35 

35 

15 

50 

TABLE I-Continued 

Results of Tests on Gravels---Continued 

Character or matcrial 

Composition of pebbles 

lnter
mediate 

55 

65 

45 

65 

50 
50 

40 

50 

40 

Shape of pebbles 
Sort Type or atone, per cent 

25 IS!ate or shale, 45; meta-IAngular and fiat .. 
morphic, 30. • 

15 IS!ate or shale, 55; sandstone, 28ISubangular to an
gular. 

5 ISandstone, 30; slate, 25; quartz-IAngular and fiat ... 
ite, 15. 

20 ITrap, 40; slate orshale, 30 .... . IAngular .......... . 

10 JMetamorphic, 35; schist, 30 ... · JSubangular to an-
15 gular. 

25 ISandstone, 45; slate or shale, 35IAngular to sub
angular. 

35 ISchist, 30; slate or shale, 20;1Angular to sub-
sandstone, 20. angular. 

10 IMetamorphic, 50; slate, 30 ..... ISubangular to an
gular. 

Percent 
of silt 
and 
clay 

Extent or deposit 

0·8 IF!at-lying deposit between rock 
ledges, covers 3 acres. Not dug 
deeper than 12 feet bec1tuse of 
Jack of drainage. 

0·3 IDeposit lies on top of a steep bluff 
facing river. It averages 7 reet 
in depth and is at least 3 times 
size or pit. 

0·11 IExtent unknown. Grave! grades 
into sand at depth of from 3 to 7 
feet. 

5·3 IShallow deposit, 2 to 8 feet in 
depth, on top of loose rock, 
covers several acres. 

0·7 JGravel exposed in 40-foot face of 
0·8 side-bill pit in knoll which 

measures well over 100, 000 
cubic yards. 

0·9 IDeposit forms steep ridge along 
river bank. Part or ridge is 
sand. Over 10, 000 cubic yards 
of grave! available. 

1·7 IDeep deposit forming steep ridge, 
about ten times size of pit. 
Upper 4 to 8 !cet a long ridge 
crest is bouldery and weather
ed. Maximum height of pit 
bank is 25 feet. 

0·4 IGravel forms large ridge and its 
depth is not known; is said by 
patrolman to underlie large 
area outside of ridge. Ridge 
alone measures over 200, 000 
oubio yards and reaches a 
height of 40f~et . 

Size 
of pit, 
eu bic 
yards 

14, 300 

8,400 

3,300 

Over 
10, 000 

8,200 

• .600 

4,800 

27,0 . 

'""" ::r;: 



349 

350 

351 
35la 

352 
352a 

353 

354 
355 

356 

358 

359 

361 
361a 
361b 

362 

33 

35 

23 
23 

20 

50 

20 
60 

33 

10 

40 

30 
30 
15 

25 

4.2 

50 

62 
67 

65 

20 

70 
30 

« 

60 

25 

35 
50 
80 

60 

25 1Many rock types ........ . ..... !Angular . .. .... . . . . 

15 IMetamorphic, 45; slate, 40 ..... !Angular to sub
angular. 

15 jSiate, 60; sandstone, 20 . .. .... . . ,Angular to sub-
10 angular 

15 IMetamorphic, 40, slate, 40 ..... !Angular to sub
angular. 

30 Metamorphic, 30, schistose,jSubangular . .. . .. . . 
30; quartzose, 25. 

10 Limestone, in part shaly, 65 .. . Subangular .... . . . 
10 Many rock t ypes ... ...... .. . . . Subangular to an-

gular. 

23 Sandstone, 50; slate and achist, Angular .. . .. .. ... . 
35. 

30 IS!ate and shale, 80 . .. . . . ...... !Flat and angular . . 

35 !Many rock types .... .... .. . ... jA.:igular .. . . .... .. . 

35 IS!ate and schiat, 65 ; lime-IAngular to aub-
20 atone, 15. angular and fiat . 
5 

15 IS!ate and achist, 55; lime-!Crushed gravel. .. 
atone, 15. 

1·1 1Small deposit with an average 
depth of 6 feet. Amount avail
able about twice as much as 
already taken out. 

1·0 !Large deposit. Pit has a maxi
mum depth of 80 feet and does 
notreach bottom 

0 · 5 jLargedeposit holds mostlycoarse 
0·6 sand . Gravel exposed only in 

the lower part of the 35-foot pit 
bank. 

0 ·9 jLarge deposit holda mostiy 
0·9 coarae sand, butfinemoulding 

sand and also atreake of grave] 
are expoaed in the side-hill pit 
face which reaches a maximum 
height of 100 feet. 

2 ·3 ICovera several acres. Depth of 
grave! probably not much over 
10 feet. 

1·5 jSmall deposit holds mostly sand. 
O·O Knoll holds more sand than 

grave!. Other knolls around 
are said to be more aandy. 

l · l IFiat-lying and shallow deposit, 
said by patrolman to cover 15 
acres. Pit depth averages 7t 
fèet, with bouJdery gravel or 
glacial drift in the bottom. 

0 · 6 1 Gravel for ms several small, shal
lo\\<, ridge-like deposits, 5 feet 
in average depth. A some
what deeper and much larger 
deposit, formerly worked for 
railway-ballaat, is now almost 
exhausted. 

1·5 1 Deposit forma flat-topped ridge 
and averages 4~ feet in depth. 
Rid&e of large extent, but in
cludes much bouldery, poorly 
graded material. 

5 · 2 Hill is several millions of cubic 
1·0 yards in size. Greatest depth 
2 · 1 of gravel exposed in pi t is 80 

feet. 
5 ·6 Same deposit as No. 361. Pit 

face is 50 feet in greatest height. 

1,800 

Overone 
million. 

20,000 

Overone 
million. 

Over 
10, 000 

3, 700 
19,000 

11,600 

2,300 

31,000 

Over one 
million 

Over 
25, 000 

...... g: 



TABLE I- Coutinued 

Results of Tests on Gravels-Continued 

Character of matcrial 

Sam pie Composition of pebbles Per CC'nt 
No. Phapc of pebblcs of silt 

Dur- Inter- Sort an<l 
able media te Type of atone, percent cl a y 

363 10 85 5 Calcareous slate, 80 .... .... ... Angular to fiat . ... 2·5 

372 . . . . . . . . . . ·········· ... . .. .... ...... ... ... .. ..... ........... ···· ·············· 0·4 

375 40 45 15 Serpentine and trap, 40; schist, Angular to fiat . ... 0·9 
40. 

381 45 40 Serpentine and trap, 50; schist 15 A.ngular to fiat .... 0·4 
381a 30 40 30 and slate, 25. 0 ·8 

382 25 55 20 Slate and schist, 45; meta- Angular to fiat .... 1 · l 
morphic, 30. 

385 35 40 25 Schist and slate, 45; serpentine Subangular to fiat . 0·8 
and trap, 25. 

386 65 30 5 Serpentine and trap, 65 ........ Angular to sub- 0 ·9 
386a 75 20 5 angular. l · l 

389 65 30 5 Serpentine and metamorphic, Subangular ...... .. 0·5 
60; quartzose, 20. 

391 65 25 10 Metamorphic rocks, 75 ........ Angular ........... l · l 

Extent of deposit 

Knoll l · 5 acres in area. Depth of 
grave! unknown, probably not 
more than 17 feet the maxi-
mum pit depth. 

Knoll holds mostly coarse sand, 
is 4 acres in area and 40 feet in 
height. 

Large ridge several timcs pit size. 
Greatest depth of grave! ex-
posed in pit is 45 feet. 

Flat ridge. Average depth of 
grave! 7·5 feet. The pit area, 
3, 400 square yards, is at roost 
one-third the ridge area. 

Deposit in river bank probably 
covers large area. Maximum 
depth is 10 feet . 

Large knoll 100 feet high which 
is also the heigh t of the pi t 
bank. Amount available prob-
ably as rouob as already taken 
out. Grave! lies under thick 
sand cover in places. 

River bank is gravclly and sandy 
for miles. Grave! lies in places 
under a great thiokness of sand . 

Large knoll. Face of side-hill 
pit is 40 feet high. Grave! lies 
under 1 ·5 to 5 feet of sand. 

Same deposit as No. 392. Pit is 
10 feet deep and deposit /)rob-
ably not much deeper. ver-
burden, 2 to 3 feet of fine sand. 

Size 
of pit, 
eu bic 
yards 

5,000 

5,500 

11, 100 

8, 600 

7,100 

Over 
30,000 

Over 
100,000 

6,600 

5,000 

....... 
C11 
0) 



! 
392 

396 

399 

402 

404 

406 

409 

414 
414a 

419 

421 

427 

60 

25 

65 

20 

30 

65 

55 

40 
40 

30 

50 

5 

30 

55 

20 

40 

55 

25 

20 

40 
50 

55 

30 

75 

10 1Metamorphic and trap, 65;ISubanguJar ....... . 
schist, 25. 

20 ISchist and slate, 35; limestone,!Subangular to fiat. 
30; metamorphic, 25. 

15 IMany rock types .............. JAngular .......... . 

40 ISchistose, 60; metamorphic, 25IAngular to fiat .... 

15 IMetamorphic, 40; limestone,!Subangular .. . . . . . . 
15, slate and schist, 15. 

10 IMetamorphic, 35; quartz, 25;IAngular ...... .. .. . 
schist and slate, 25. 

25 !Quartz, 55; schist, and slate, 25JAngular .... .... .. . 

20 JMetamorphic, 50; schist, 30 .... JAngular .... ...... . 
10 

15 IS!ate and schist, 65; otheriAngular to fiat .... 
metamorphic, 30. 

20 !Granite, 35; schist, 30; trap, 15 . ,Angular .......... . 

20 Schist and slate, 75 ........... Flat, angular and 
subangular 

0·8 ILow river bluff is gravelly for! 12,400 
over one mile. Pit reaches 
bottom or deposit a.t depth or 
13 reet. 

3·1 IDeposit carries more sand thanl Over 
grave! and is almost half 10, 000 
worked out. Most or the 
grave! left appare11tly lies under 
thick sand cover. 

0·5 !Large terra.ce-like deposit holdsl 3, 650 
more sand than grave! and 
overlies cla.y at depth or 15 
feet. Overburden, l · 5 to 6 
reet or clayey sand. 

1·7 IF!at knoll covers several acres.J 13,800 
Pit is 9 feet deep and deposit 
probably not much deeper. 
Overburden, 1to3 feet thick. 

0·3 !Knoll measures at least 4 timesJ 5, 100 
pit size, and probably holds 
much sand. Except near top, 
grave! lies under thick sand 
cover. 

0·8 !Grave! hauled from river fiat at, . .......... . 
low water. Amount available 
each year more than what is 
needed. 

1·6 !Grave! available in large amount, ........... . 
at low water from river fiats. 
Fresh supply laid down at flood 
time each year. 

0·61Gravelliesinlargesandareaandl 23,500 
0. 4 has a thickness or 15 feet 

(maximum). Extent or grave! 
unknown. Overburden is thick 
in places. 

0·9 IHigh, fiat-topped ridge covers atl 35,000 
least 5 acres. Face of side-hill 
pit is 35 feet high. Other 
gravelly ridges and knolls 
around. 

4 ·0 IE:i:tent unknown but apparentlyl 9, 200 
large. Depth averages 7 feet. 

1·0 River bank gravelly for 5 miles. Severa.! 
Grave! grades into sand at small pits 
shallow depth. 

...... 
°' -..:i 



TA-BLE I-Continued 

Results of Tests on Gravels-Continued 

Character of material 

Sam pie Composition of pebbles Percent 
No. Shape of pebbles of s ilt 

Dur- Inter- and 
able media te Soft Type of s tone, per cent clay 

428 40 40 20 Schist and slate, 45; other Crushed grave!. .. .......... 
metamorphic, 40. 

432 30 50 20 Schist, 45; other metamorphic, Angular to fiat .... 0·9 
45. 

436 40 30 30 Serpentine and trap, 50; schist Angular .......... . 0·7 
and sla te, 30. 

451 35 45 20 Nearly ail schistose and Angular to fiat .... 0·5 
quartzose metamorphic . 

/ 

458 15 50 35 Slate or shale, 70 . . ......... . . Angular to fiat .... 1·7 

459 50 35 15 Quartzose and schistose meta- Angular to sub- 0 ·5 
morphic, 75. angular . 

460 30 25 45 Metamorphic or trap, 25; sand- Angular ......... . . 1·6 
atone, 25; shale, 20. 

462 45 35 20 Limestone, 40; trap, 35 ........ Angular to sub- 1·1 
angular . 

465 13 85 2 Shale or slate, 65; sandstone, Angular . .......... 0·6 
15. 

~ 25 50 25 Schist and slate, 60; serpen-
tine and trap, 20. 

Flat to angular .... 2·0 

Extent of deposit 

Large boulder deposit originally 
worked for grave! which is now 
exhausted. Bouldery material 
crushed for roads. 

Extends over several acres and 
has an average depth of 7·5 
feet. 

Extent unknown, apparently sev-
eral times pit size. 
feet on the average. 

Depth 8 

Large amount of grave! available 
[rom river fiats at low water, 
usually in late summer. 

Deposit measures at least 10,000 
cubic yards and averages 8 feet 
in depth . 

Grave! !rom river fiats available 
at low water, usually in late 
summer. 

Deposit of large extent. Depth 
not more than 8 feet on the 
average. 

Grave! lies in large sand ridge. 
Grave! deposit said to be 2 
miles long and to have a maxi-
mum depth of 25 feet. 

Flat ridge about 3 times pit size 
and 5 to 6 feet average depth. 
Other similar ridges around. 

Large deposi t, 20 feet in greatest 
deptl}, holds more bouldery 
material than regular grave!. 

Size 
of pit, 
cubic 
yards 

Large. 

4,400 

7, 700 

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

1,650 

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

30,000 

13,000 

3,000 

7,800 

..... 
01 
OO 



! ... 

476 

488 

492 

499 

501 

504 

506 

508 

514 

515 
515a 

517 

518 

520 

523 

30 

15 

55 

30 

50 

25 

15 

50 

20 

20 
10 

0 

0 

40 

70 

40 

40 

20 

45 

40 

25 

55 

45 

55 

50 
45 

5 

5 

40 

20 

30 1Schist and slate, 50; otherJSubangular .. . . . . . . 
metamorphic, 30. 

451 Schist and slate, 60; quartz,Subangular to fiat 
and quartzi te, 20 . 

25 Sandstone and quartzose, 55; Angular . ... . . . ... . 
schist, 20. 

25 IMetamorphic, 45; schist and,Subangular ....... . 
slate , 40. 

10 Quartzose and sch istose, meta- Subangular ..... . . . 
morphic, 60; sla te, 20. 

50 ISchist and slate, 70; other,Angular to fiat . . . . 
metamorphic, 25. 

30 ISchist and sla te, 75 ....... . ... Subangular to fiat 

5 IMetamorphic, 50; schist and, Subangular to fiat 
slate, 40. 

25 IQuartzose and schistose meta- Angular to fiat . . .. 
morphic, 85. 

30 ISchist, 50 . . ...... .. . . ..... .. . ,Angular to fiat ... . 
45 Schist, 7 5. . . . . . . . . . . . . . . . . . . . . ... . ... .. .. . .. .. . 

95 Ali shale ........... .. . . .. . ... Angular and elong-
ated. 

95 !Ali shale ...... . . . .... .. ...... IAngular and elong-
ated. 

20 !Quartzite and sandstone, 50; Angular to sub-
slate, 30. angular. 

10 !Quartzite and sandstone, 55; Angular to sub-
slate and schist, 20. angular. 

5·1 1 Ridge or knoll 60 feet high.I 39,000 
Amount available is at least 
twice pit size, and probably 
more. 

3·21Extent small and average depthl 1,000 
5 feet. 

0·6 Extent unknown but probably 4, 900 
large. Maximum depth 12 feet. 
Other deposits around are 
more sandy. 

0·81Deposit half worked out. Aver-1 15,000 
age depth over 6 feet. 

l · 1 River grave! available at many, . .... . .. ... . 
places along the Chaudière at 
low water, usually in late sum-
mer. 

1·1 IDeposit covers 1,250 squarel 1,200 
yards and is 5 feet deep on the 
average. 

l · l !Upper 10 feet of river terracel 3,900 
gravelly for a distance of sev-
eral hundred yards. 

O· 6 !Large fiat along river at foot of. . .. . . . .. . . . . 
rapids. Except at flood time, 
grave! lies above water. 

0·8 !Grave! forme small, fiat ridgel 12, 900 
and averages 10 feet in depth. 
Total area is several acres, in-
cluding two other gravelly 
ridges. 

1·91Deposit forme fiat knoll ordome,I 6, 750 
2·3 covers several acres and aver

ages 10 feet in depth. 
0·4 Flat ridge averages 4 feet inl 1,350 

depth and is of small extent. 
Other similar ridges around. 

0·6 !Flat ridge covers over one acrel 4,000 
and averages 5 feet in depth. 
Other similar ridges around. 

1·4 !Pit shows more sand than grave!! 2,200 
and reaches clay at a maximum 
depth of 12 feet. 

0·5 IBanksofrivergravellyformiles., 7,000 
Depth of grave! varies along Other pits. 
the river, reaches 15 feet in 
places, but is not over 8 feet on 
the average. 

...... 
~ 



Sam pie 
No. 

524 

528 

533 

534 

536 

537 

538 

540 

Dur
able 

40 

35 

86 

40 

33 

57 

40 

55 

TABLE I-Continued 

Resu.lts of Tœts on Gravel~ontinued 

Character of material 

Composition of pebbles 

Inter
mediate 

20 

30 

7 

50 

47 

28 

20 

35 

Shape of pebbles 
Soft Type of stone, percent 

40 IMetamorphic, 40; schist, 20:1Angular to fiat .. .. 
slate, 15. 

35 IMetamorphic, 35; sandstone, Angular ... .... ... . 
30; shale, 20. 

7 !Quartzite, 50; sandstone, 15;ISubangular ....... . 
trap, 15. 

10 !Quartzite, 35; slate, 30; sand-,Angular . .. ....... . 
atone, 25. 

20 Slate, 55; quartzite, 40 ........ Angular and some 
fiat. 

15 !Quartzite, 30; schist, 30: trap,IA.ngular . .. .. ... .. . 
25. 

40 IQuar~zite and sandstone, 40:jAngular and some 
sch1st, 30; trap, 10. fiat. 

10 ISandstone, 25; schist, 25; trap,,Subangular to 
20; quartzite, 15. angular. 

Percent 
of silt 
and 
clay 

0 ·3 

1·2 

1·0 

1·6 

1·5 

0 ·8 

1·2 

0·9 

Exten t of deposit 

Flat-lying deposit has a maxi
mum depth of 6 feet and is half 
exhausted. 

Pit face 175 yards long and over 
30 feet high shows grave! only 
at one end. Grave! lies under 
several feet of overburden. 
Amount of grave! said to be 
large. 

Over 100,000 cubic yards in sev
eral knolls scattered along 
bank of Etchemin river. Sand 
underl ies gra vel a t various 
depths. 

Deposit is part of the same group 
of knolls as No. 533. 

Grave! said to cover over 3·5 
acres, and pit, which averages 
9 feet in depth, docs not reach 
bottom of deposit. Overburden 
2 feet of fine sand. 

Knoll at least 10 times pit size. 
Pit reaches sand at maximum 
depth of 20 feet . 

Deposit forme several knolls 
along river and holds much 
sand. Pit in upper 13 leet ol a 
50-foot knoll. 

From test-pit records, 8 to 10 
acres. Greatest depth ol 
gra vel in pit is over 20 feet. 

Size 
of pit, 
cubic 
yards 

5,000 

Over 
10,000 

17,500 
Also other 

pits. 

750 

5, 700 

4,500 

1,050 

13, 300 

,..... 
~ 



544 

549 

550 

554 

556 

557 

559 

560 

562 

565 

570 

575 

47 

20 

10 

10 

33 

20 

77 

55 

45 

83 

47 

60 

53 

65 

73 

67 

55 

55 

18 

45 

45 

12 

50 

33 

0 (Slate, 35; sandstone, 25; !Angular ......... . . 
quartzite, 20; trap, 15. 

15 !Quartzite, 30; slate, 30; sand-, ............. .... . 
atone, 15; trap, 10. 

17 Slate, 55; quartzite and sand-Angular .......... . 
atone, 35. 

23 Schist, 45; slate, 40 ...... . .... 

1 

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

12 Schist and slate, 45; quartzite, Angular . ......... . 
40. 

25 ISchist, 55; quartzite, 35 .. .. .. . JAngular .......... . 

5 IQuartzite and sandstone, 85 ... ISubangular .. . . . .. . 

0 Sandstone, 55; shale or slate, Angular .......... . 
25. 

10 ISandstone, 45; quartzite, 40 ... IAngular to sub
angular. 

5 !Quartzite, 45; schist, 25; sand-,. .... . .... ....... . 
atone, 20. 

3 !Quartzite, 35; slate and schist.

1 

............ .... .. 
30; sandstone, 25. 

7 !Quartzite, 50; sandstone, 35 ... Angular . ..... . ... . 

1 ·8 

1·2 

l·O 

0·7 

1·5 

0·7 

0·5 

2·3 

0·8 

0·8 

0·8 

1·2 

Covers 11,000 square yards and! 7, 100 
is probably not much deeper 
than pit, wbich averages 9 feet 
in deptb, including 3 to 5 feet 
o! overburden. 

Grave! deposited back o! brook-, ... .. .... .. . 
dam at high water. Frcsh sup-
ply evcry year. 

Large terrace. Pit reaches clayJ 5, 000 
at an average depth of 9 feet. 

Unknown. 

Pit in steep slope o! knoll, wbich 
is about 10 times pit size, but 
may not be ail ~avel. More 
grave! below pit bottom. Pit 
bank up to 40 feet in height. 

Deposit forms small knoll about 
10 times size of pit. Pit has 
a maximum depth of 10 feet 
and does not rcach bottom of 
deposit. 

One acre, with maximum depth 
of 9 feet a t pit. 

Deposit about 3 times size of pit, 
but the larger part is either 
too sandy or too stony. Maxi
mum pit depth 20 feet. Over
burden, H to 2! feet o! clayey 
sand. 

Deposit said to cover at least 2 
acres, from test-pit records. 
Pit reaches boulder clay at 
maximum depth of 12 feet. 

Deposit said to cover at least 2 
acres. Maximum depth over 25 
feet. 

Weil over 30,000 cubic yards. 
Pit reaches bottom at maxi
mum depth of 8 feet. 

Steep brook bank, 30 feet high, 
gravelly on surface for a dis
tance of several hundred yards. 
Pit cuts through upper 8 feet 
of bank only. 

12,000 

1,400 

2, 700 

10, 000 

2,000 

Large. 

400 

2,500 

'""' Cl) 

'""' 



TA:BLE 1-Continued 

Restùts of Tests on Gravels--<Continued 

Character of material 

Sample 1 Composition of pebbles 
No. 1 Shape of pebbles 

576 

581 

589 

598 

601 

602 

603 

609 

Dur
able 

55 

45 

60 

27 

10 

27 

5 

45 

I nter
mediate 

38 

50 

33 

53 

70 

55 

75 

43 

Soft Type of stone, percent 

7 !Quartzite, 45; sandstone, 30;1Angular . . ........ . 
slate, 20. 

5 !Quartzite, 30; schist, 30; sand-,Angular .......... . 
atone, 15; slate, 15. 

7 ISandstone, 50; quartzite, 40 .... Angular ........ . . . 

20 ISlate and shale, 55; sa>Jdstone,,Angular and fiat .. 
20; quartzite, 20. 

20 ISlate , 75 ......... . . . .......... Flat and angular .. 

18 ISandstone, 50; quartzite, 20;IAngular .......... . 
slate, 15. 

20 IS!ate, 65; sandstone, 30 ........ . 

12 !Quartzite, 30; trap, 30; slate, 20IAngular to sub
angular. 

Percent 
of silt 
and 
clay 

1·6 

0·3 

1·3 

0·6 

0·5 

0·5 

1·6 

0·6 

Extent of deposit 

Slight ridge-like elevation runs 
about one mile southwest but 
may not be ail grave!. Aver
age depth of deposit at pit is 6 
feet. 

Patrolman's estimate is 4 acres. 
Average depth of deposit 7.5 
feet . 

Said to cover 20,000 square 
yards. Pit has an average 
depth of 6 feet and reaches 
sand in places. 

Steep knoll over 5 times size o! 
pit. Pit does not reach bottom 
at maximum depth of 20 feet. 

At least 23, 000 square yards. Pit 
averages 5 feet in depth, which 
is close to average dcptb of 
deposit. 

Unknown, but probably large. 
Covered with at least 4 feet. of 
sand . Pit has a maximum 
depth of over 20 !cet. 

Said to cover several acres, from 
fence-post indications. Two 
test pits, 5 and 8 feet deep, 
tbrough gravel. Dcposi t flat
lying and probably shallow. 

Ridge or horseback runs !or over 
a mile, but said to be sand in 
places. :Maximum depth of 
pit under ridge crest 18 !eet. 

Size 
of pit , 
cub ic 
yards 

--
9,300 

3, 100 

4,200 
,.... 
Cl) 
!:..:> 

3,600 

2,600 

100, 000 

Small. 

4,900 



614 

619 

623 

626 

633 

637 

638 

640 

641 

646 

649 

650 

652 

655 

45 

50 

55 

25 

70 

57 

85 

40 

65 

60 

52 

25 

30 

40 

47 

33 

30 

20 

30 

15 

57 

35 

37 

33 

70 

60 

15 ISlate and schist, 45; quartzite,tAngular .......... . 
20; trap, 15. 

3 ISlate , 35; quartzite, 30; sand-IAngular . . . . ...... . 
stone, 25. 

12 ,Quartzite and sandstone, 75;

1 

.. . ... .......... .. 
slate, 20. 

45 Slate, 45; quartzite, 35 .... . ... Angular .. . . . . .... . 

10 !Quartzite and sandstone, 75;IAngular . . . ..... .. . 
slate, 15. 

13 !Quartzite, 65; sandstone 25 . . .. ISubangular . .. .. .. . 

0 !Quartzite, 50; sandstone, 50 .... !Subangular ...... . 

3 !Quartzite, 45; slate, 35 ......... JAngular and some 
fiat. 

0 'Quartzite, 55; slate (some,Angular .......... . 
calcareous), 20. 

3 Quartzite, 45; sandstone, 40 .... Angular .......... . 

15 IQuartzose and slaty meta- .. . ............. . . 
morphic rocks. 

5 IS!aty limestone, slate and Angular and some 
schist, 70. fiat. 

10 !Quartzite and sandstone, 50; Angulnr to sub
slate or shale and limestone, angular. 
45. 

1·2 

0·6 

0·1 

0 ·8 

1·9 

0·8 

0·6 

0·5 

1·0 

0 ·6 

0·2 

- 0·5 

1·2 

2·1 

Ridge averages 7 feet in depth 
and is about hall worked out. 
Another ridge of snme size is 
though t to be grave!. 

About 7 acres said to be avail
able. Pit reaches clay at 
maximum depth of 16 feet. 
Grave! covered with at least 
3 feet of sand. 

Large. Pit reaches sand at 
maximum depth of 35 feet. 

Grave! common for several miles 
southwest but ail small and 
shallow deposits. 

About 5 times size of pit, possibly 
much more. Pit is said to 
reach drift at maximum depth 
of 8 feet. 

Unknown but apparently large. 
Pit reaches drift at maximum 
depth of 15 feet. 

Apparently large. Pit reaches 
drift at maximum depth of 
13 feet. 

Over 20 acres and average depth 
of 9 feet, according to road 
patrolman's estima te. 

Pit shows almost solely sand, of 
which there is a large amount; 
surface of deposit gravelly in 
places. 

High bluff. Large side-hill pi t 
has a face 75 feet high. 

Road patrolman's estimate is 
about 2 acres. Pit reaches 
sand at maximum depth of 
10 feet. 

Large, but probably mostly 
sand. Pit bottom is sandy 
grave! and sand. 

Large horseback, several hun
dred thousand cubic yards in 
size. 

Large horseback over one mile in 
length. At maximum depth 
of 25 feet pit does not reach 
bot tom of deposit. 

5,300 

10,000 

Large 

1,000 

1,500 

10,800 
Also other 

pits. 
12, 100 

3,300 

600 

Over 
500,000 

2,500 

Over 
250,000 

3,900 

6,200 

~ gs 



TABLE I-Continued 

Results of Tests on Gravels--Continued 

Character of material ""' 

Sam pie 1 Compcsition of pebbles 
No. I 

Dur- 1 Inter- 1 1 Shape of pebbles 

658 

659 

660 

662 

664 

669 

670 

671 

able mediate Soft Type of stone, percent 

40 45 

33 50 

17 63 

5 70 

5 85 

40 43 

65 35 

35 62 

15 !Quartzite and quartzose schist,Angular and fiat . .. 
75; slate, 15. 

17 ISandstone, 45; quartzite, 30; Angular .......... . 
slate, 20. 

20 IS!ate, 70; sandstone and meta-IAngular .......... . 
morphic, 20. 

25 ISlate, 85 ........ . ....... . ..... !Flat and suban-
gular. 

10 ISlate, 80; sandstone, 15 ..... . . . !Flat ... .. .. .....• . 

17 !Quartzite and sandstone, 70;IAngular ....... ... . 
slate, 25. 

0 !Quartzite, 35; slate, 30; sand- Angular to sub-
stone. 30. angular. 

3 IS!ate, 45; quartzite, 30; eand- Angular to eub-
etone, 25. angular. 

Percent 
or silt 

and 
clay 

Extent of deposit 

0·9 IOver 65,000 cubic yards. Pit 
reaches sand and clay at maxi
mum depth of 40 feet. 

0·9 IAs muoh as taken out. Average 
depth is 11 feet. Larger de
posit along lakeshore in village 
is partly bu il t over. 

1 ·2 IUnknown but probably large. 
Depcsit in high, steep bluff 
facing Jake. Pit bank up to 
45 feet in height. 

1·2 IDeposit hall exhausted. Pit 
reaches drift at maximum 
depth of 20 feet. Severa! other 
depceits around village. 

0 · 5 !Bluff parallels river for miles 
and is gravelly at many places. 
Amount of grave! practically 
unlimited . Pit bank up to 
18 feet in height. 

0 · 5 1 Grave! ridge covers 25, 000 square 
yards. Pit has a maximum 
depth of 9 feet under ridge 
crest and does not reach bot
tom of deposit. 

0·6 ICovers 25,000 square yards. Pit 
reaches fipe sand and clay at 
average depth of 10 feet. 

0 ·8 !Grave! knolls common for 3 miles 
northeast including No. 6'î3 
and others. Pit does not 
reach bottom of deposit at 
maximum depth of 15 foot. 

Size 
of pit, 
cubic 
yards 

40,000 

23,300 

10,300 

3,000 

11,200 

1,400 

19,000 

1, 700 

...... 
~ 



673 

675 

678 

680 

681 

684 

685 

686 

687 
687a 

688 
688a 

'189 

690 

691 

50 

3 

70 

40 

45 

27 

65 

55 

75 
70 

60 
73 

58 

30 

50 

47 

95 

30 

42 

35 

67 

15 

27 

25 
27 

20 
27 

30 

60 

33 

3 !Quartzite, 35; slate, 3/S; sand-1Angular to Bub-
stone, 25. angular. 

2 18late, 90 .............. . ....... Flat and some an-
gular. 

0 !Quartzite, 60; sandstone, 30 . .. .. .. . . ... .......... . 

18 !Quartzite, 35; sandstone, 25 ;!Angular .. ........ . 
slate, 20. 

20 !Quartzite, 40; sandstone, 35;,Angular to sub-
slate, 20. angular. 

6 IS!aty quartzite and quartzoselSbarply angular 
slate, 80. and some fiat. 

20 Quartzite, some slaty, 55 ; Angular .......... . 
sandstone, 35. 

18 IQuartzite, 45; sandstone, 40 .... !Subangular ... .. . . . 

0 Quartzite and sandstone , 80 .... , .. .. ............. . 
3 

20 'Quartzite and sandstone, ·1o;!Angulsr ...... .... . 
0 slate, 15. 

12 Quartzite and felsite, 70; schist, .. .......... ..... . 
and slate, 15. 

10 !Quartzite, 50; slate, 30; lime-!Angular .... . ... . . . 
atone, 20. 

17 !Quartzite, 60; sandstone, 30;!Flat and angular ... 
Blate, 10. 

0·6 ISee No. 671. Pit reaches Band 
or very fine grave! at maxi
mum depth of 25 feet. 

0·2 IOver 10 times size of pit. Pit 
has an average depth of 6 feet 
and reaches close to bottom of 
deposit. 

0·7 IExtent unknowu . Looks like 
pocket of grave! in driJt. 
Thickness of grave! varies; 
maximum is 30 feet. 

1·3 1 Ridge 50,000 eu bic yards in Bize 
and 75 feet in height may be 
only part grave!. Pit has a 
maximum depth of over 20 
feet. Overburden 1 to 2} fee t 
of clayey sand. 

1·2 !Pit cloes not reach bottom of de
pasit at maximum depth of 9 
feet. Ridge 25,000 eu bic yards 
in size and 15 feet in height. 

10 ·0 'Large amount of boulder clay; 
grave! scarce. 

0·7 Deposit said by owner to cover 
over 4 acres. Pit averages 7 
feet in depth and does not quite 
reach bottom of depasit. 

1·1 Lar<(e grave! terrace. Deposit 
10 feet in depth. 

0·2 As much as taken out. Pit 
0·6 reaches clay at maximum 

depth of 22 feet. 
1·6 Grave! ridge covers 12,000 square 
4 · 8 yards. Depasit averages 9 feet 

in depth . 
0·7 Severa! acres, according to road 

patrolman. Pit averages 4 
feet in depth. Coarser grave! 
below pit bottom. 

0·9 ICovers 3 acres. Pit has maxi
mum depth of 20 feet and is 
said not to reach bottom of 
deposit. 

O· l 1 Onknown, but depasitapparently 
covers several acres. Pit. 
reaches clay at maximum 
depth of 8 feet. 

1,800 

2, 100 

7,900 

1, 700 

1,200 

2, 300 

2, 700 

Over 
2,000 
Over 

500,000 

6,500 

2,300 

4, 100 

Over 
3,UOO 

...... 
Cl) 
01 



TABLE I-Continued 

Results of Tetits on Grnvels---<Continued 

Chamcter of material 

Sample 1 Composition of pcbbles • 
Ko. Shape of pebbles 

Percent 
of s ilt 

and 
Extent of dcposit 

693 

697 

701 

702 

705 
705a 

708 

709 

Dur
able 

80 

25 

40 

40 

45 
45 

21 

5 

lntcr
mediate 

15 

63 

50 

55 

43 
35 

70 

50 

Sort Type of stone , percent 

5 !Quartzite, 70; sandstone, 20 .... JSharply angular 
and fiat. 

12 IShaly sandstone and siliceouslSubangular ....... . 
shale or slate, 70. 

10 ISlate and limestone, 55; Subangular ....... . 
quartzite and sandstone, 45. 

5 IS!ate and shale, 55; slaty!Aagular . . ...... .. . 
quartzite, 30. 

12 !Quartzite and igneous, 40;!Subangular ....... . 
20 shale, 30. 

9 IS!ate, 40; limcstone, 35 ..... . . . IF!at ... ...... .... . 

45 ISandstone, 65; slate and shale,ISubangular ... .... . 
30. 

cl a y 

0·5 ICovers at least 10,000 square 
yards. Pit renchcs close to 
bottom of deposit at maximum 
depth of 6 feet. 

0 ·7 IPit in one of several similar 
knolls. Extent unknowu, and 
maximum depth 6 feet. 

0 ·5 IBrook bank gravelly for several 
hundred yards. Pit does not 
reach bottom of deposit al 
maximum depth of 10 feet. 
Overburden at least 2 feet of 
fine sand. 

l ·O IPit bas an average depth of 7 
feet and does not reach bottom 
of deposit. Gra.velly for sev
eral miles, but grave! ge:10rally 
shallow. Overburden 2 feet of 
ooarse sand. 

0·5 J Unknown, but probably large. 
1 ·2 Pit not dug to bottom of do

posit bccause hnrd to drain. 
Pit covers ovcr 100,000 square 
yards and averages 10 feet in 
depth. 

0·7 1 Unknown. Pit rcnches clay at 
maximum depth of 12 feet. 
Other similar deposits in vi
cinity , according to road pa
trolma.n. 

1·4 IDeposit in high, steep bluff, prob
ably continuous with No. 713, 

Size 
of pit, 
cub ic 
yards 

2,300 

1, 100 

1,400 

500 

Ovrr 
300,000 

1,500 

Over 
20,000 

...... 
~ 



709a 

710 

713 

713a 

719 

721 

722 

724 

725 

729 

733 

735 

10 

25 

45 

9 

5 

5 

0 

0 

3 

0 

35 

80 

90 

35 

40 

82 

85 

85 

100 

85 

87 

60 

65 

15 

0 ISlate, shale and schist, 50; 
Jimestone, 40. 

42 ISandstone, shaly sandstonelSubangular .. ... .. . 
and quartzite , 90. 

15 ISandstone and quartzite, 60;jSubangular ....... . 
shiile, 25. 

9 Limestone, 45; slat.e and sbale, 
30. 

10 ISiliceous and shaly limestone,,Angular to sub-
75. aagular. 

10 ISlate or shale, 75; limestone,jFlat and angular . . 
20. 

0 IHnrd siliceous and shaly lime-jSharply angular ... 
stone, 95. 

15 ILimestone, 55; slate or shale,jAngular .......... . 
40. 

10 ILimestone, more or less shaly,jAngular .. ........ . 
95. 

40 IS!ate or shale and limestone,,Flat and subangu-
80. Jar. 

0 ILimestone, 55; trap and felsite,jSubangular ....... , 
25. 

5 ITrap and some felsite, 95 ..... jSharply angular .. 

2·1 

] ·3 

1 ·3 

2·0 

0·4 

0·8 

2 ·2 

1 ·8 

1·4 

0·9 

2·3 

200 yards away. Pit reaches 
clay or drift at maximum 
depth of 20 feet. 

At least 10 times size of pit; 
thickness averages 9 feet, in
cluding an overburden of 2·5 
to 3 reet of clay. 

Gravelly bluff, over 40 feet in 
height, wiLh pit in upper 12 
feet. Deposit probably con
tinuous with No. 709, 200 yards 
away. 

Low grave! terrace covers 7,500 
square yards and averages 7 
feet in thickness, including 3 
feet of fine sand as overburden. 

Lake shore gravelly for several 
miles. Pit bottom is a few 
feet above lake level and 20 
feet below surface of deposit. 

Deposit forms knoll at least 5 
times size of pit. Pit does not 
reach bottom of deposit at 
maximum d epth of 18 feet. 
Severa! o ther knolls around are 
probably grave!. 

At least 50,000 cubic yards. Pit 
reaches boulder day at depth 
of 18 feet. 

Deposit in steep bluff, Amount 
probably large. The thickness 
of grave! whicb is 30 feet at the 
edge of the bluff, gradually de
creases inwards. 

Deposit in low river bank and 
probably extends over several 
acres. Thickness above water
level is over 20 feet. 

Deposit in low river bank and 
said to extend at least 200 
yards in land. Thickness above 
water-level 16 feet. 

Unknown. Looks like partly 
sorted drift, particularly at 
depth. 

800 

900 

6,200 

4,300 

1,600 
...... 
~ 

2, 100 

8,300 

4, 700 

70 

2,000 



'DABLE I-Conduded 

Results of Tests on Grave)s-;Concluded 

Character of material 
Size 

Sam pie Composition of pebbles Percent of pit, 
No. Shape of pebbles of silt Extent of deposit cubic 

Dur- Inter- and yards 
able mediate Soit Type of stone, per cent cl a y 

736 80 20 0 Felsite and some trap, 90 ..... Angular to round- 2 ·3 The deposit is many times the 7,200 
ed. size of the pit and is probably 

sandy throughout. Pit, dug 
irregularly !rom 5 to 15 feet in 
depth, does not reaoh bottom 

737 
of deposit. 

95 5 0 Felsite, 50; trap, 30 ........... Angular to round- 2·3 Amount in rid~e 25,000 cubic Over 
737a 95 5 0 ed. yards and epth 12 feet . 50,000 

0·8 Amount in bluff unknown but 
said to be large. Nos. 737 and 
739 are part of large grave! 
area several miles in lengtb 

.... 
&5 

739 
but depth generally shallow. 

85 12 3 Felsite and some trap, 90 ..... Angular to round- 2·1 See No. 737. Pit No. 730 reaches 1,200 
ed. clay at an average depth of 6 

fcet. 
740 33 47 20 Sandstone, 40; slatc or shale, Subangular ........ 2·2 Probably 6 acres. Grave! grades 6,500 

40. into saad at average depth of 
7 feet. 

747 10 70 20 Limestone, 35; shale, 35 ... .... Angular to sub- 1·1 Knoll of grave! 10 times size of 3, 100 
angular. pit at tbe least. Pit probably 

reaches bottom of deposit at 
maximum depth of 17 feet. 
Upper 2 to 3 feot much weath-
ered. 

751 35 65 0 Limestone, 35; slate, 25; trap, Subangular .. . ..... 0·5 One end of deposit alone covers 7,000 
15. 10,000 square yards according Other pits. 

to road patrolman. Maximum 
depth of grave! 17 feet. River 
banks gravelly for several 
miles. 

753 10 90 0 Limestone, 70; sandstone, 20 .. Subangular ........ 0·9 Deposit forms terrace or series of 460 
knolls with steep south slope; 



traced for over 400 yards. Pit 
reaches clay at maximum 
depth or 12 reet. 

761 1 OI 90 1 10 ILimestone, more or Jess shaly,ISubangular ....... · i 1 ·91 Unknown. DePosit averages 111 60,000 
100. feet in depth and is underlain 

by drift and bedrock. Upper 
2 to 4 reet is weathered and 
soft. 

762 1 85 1 10 1 5 IChert or felsite , 50; quartz, 45.IAngular ........... 1 3·1 IProbably small. DePosit under-1 9,000 
Iain by muck at an average 
depth or 3 reet. 

763 

1 
9; 1 

8: 1 

0 'Chert with probably some fel-1Subangular .... . ... , O·O IBar 4 miles long holds millionsl Sea 
site, 85. or cubic yards of grave!. beach. 

766 15 Sandstone, 50; limestone, 35 ... Angular and 1·1 Unknown, but probably at least 1, 100 
rounded . 10 times size of pit. Pit 

reaches close to bottom of de-
posit at maximum depth of 9 
feet. 

767 1 OI 70 1 30 ISa.1dstone, 100 ................ 1 .... . ....... ... ... 1 1·1 ICovers 8 acres, according toi 
owner. Grave! looks like part-

6,900 

ly sorted drift, varies much in 
tbickness (maximum 16 feet), 
and is in places thickly covered 1 ...... 
with silt (up to 10 feet). O> cc 



TA!BLE II 

Resuhs of Tests on Gravels 

Proportion of Granulomctric Analysis 
pebble to sand. 

Sam pie Pebblcs Sand Per 
No. cent Remarks 

Per Per Per cent retained on screens Percent rotained on sievcs passing 
cent cent 200 

pebble sand 2t• 2• tt' l ' i· i" t• 8 14 28 48 100 200 mesh 
-- -- ----------------------

1 64 36 8 6 13 30 14 11 18 38 IO IO 17 16 4 5 Sample No. 1 is of average coarseness, No. la 
la 39 61 0 0 2 12 13 29 44 25 24 21 15 8 4 3 finer than avernge. Grave! is hard, fresh, 

coarse, and bouldery. Good road material if 
crushed. 

5 59 41 0 0 16 32 16 16 21 22 13 23 32 8 1 1 Partly weathered, but fairly hard and well 
graded. Packs readily. 

7 65 35 0 0 0 19 14 23 44 53 14 7 13 IO 2 1 Sample finer than average. Coarseness varies 
with layers. Grave! is fresh and well graded. 
Wears well and evenly under moderate traffic. 

8 27 73 0 0 3 9 13 28 47 17 20 27 27 8 1 0 Hard and clcan grave!; too fine and sandy. 
12 29 71 0 0 0 0 3 12 85 42 17 14 19 6 1 1 Hard and clean grave!; too fine and sandy. Makes 

smooth, sand-clay type of surface on roads of 
light traffic. 

13 39 61 0 0 2 14 11 30 43 17 13 21 33 13 2 1 Sample coarser than average. Too fine and 

...... 
~ 

sandy. Coarser grave! has been satisfactory 
under light traflic. 

15 19 81 0 0 0 0 7 25 68 17 21 28 25 6 2 1 Fresh and hard grave!; too fine and sandy. 
16 65 35 0 4 22 21 13 19 21 14 16 23 24 13 5 5 Fresh, bard, coarse and bouldery. Grave! holds 

15 percent boulders and needs crushing. 
20 33 67 0 5 5 20 10 20 40 25 33 23 11 4 2 2 Sam pie coarser than average. Too fine and sandy 
21 72 28 0 4 12 17 12 20 35 41 11 9 10 8 10 11 Sample No. 21 is of coarse grave!; No. 2la of fine 
2la 26 74 0 0 0 9 7 19 65 29 26 22 16 5 1 1 grave!; No. 21b of sand. Coarseness of grave! 
21b 0 100 0 0 0 0 0 0 0 2 5 22 48 20 3 0 varies in a graduai way. Fresh, hard, well 

graded road grave!. Deposit also holds clean 
sand. 

22 55 45 0 11 12 25 10 16 26 31 26 20 13 6 2 2 Hard, well graded, coarse grave!, holding 10 per 
cent boulders. Pit recently opened (1929). 
Grave! packs readily under light traffic 

23 74 26 0 0 0 3 16 46 35 20 4 4 33 26 6 7 
and is worth crushing. 

Poorly graded, owing to low proportion of coarse 
sand. Hard 1trave!. 



27 1 58 
1 

42 
1 g 1 gJ 8 118 111 1 23 1 35 1 361 20 117114 1 ~I ~I 3 ]Sample No. 27 is of weathered grave! of aver';;1'ft 

27a 10 90 0 5 0 15 80 18 24 30 18 1 coarseness; No. 27a of fresh gravelly san . 
Grave! well graded and uniform in coarseness, 
but weathered and soft in the upper 10 feet. 
Good where not too weathered. 

31 1 54 1 46 1 61 01 5 1 15 1 10 1 25 1 39 1 32 1 19 1 18 1 17 1 10 1 13 1 1 !Sample coarser than average. Coarseness, grad-
ing, and percentage of sand vary with layers. 
Good where not too sandy. 

38 43 57 0 0 0 12 15 27 46 29 14 11 24 17 3 2 Weil graded, partly weathered and rather soft. 
Packs readily and wears well under light traffic. 

39 37 63 0 0 0 14 17 28 41 19 19 34 15 10 2 1 Sample coarser than average. Too fine and 
sandy. 

41 20 80 0 0 9 20 7 21 43 17 26 36 17 3 1 0 Fresh gravelly sand. Too fine for roads, but 
probably makes a suitable aggregate for con-
crete. 

43 1 
23 

1 

77 
1 0 1 8120 1181 6116 , 32 , l 7, 26136 , 16 I i 1 ; 1 

1 !Grave! too sandy for roads, but better than other 
local gravels. 

44 39 61 0 15 5 18 15 17 30 22 30 31 12 1 Deposit holds streaks of good road grave!, but 
44a 15 85 28 0 26 12 0 10 24 16 33 33 13 1 the material as a whole is too sandy. Good 

road stretches have been built with the coarser 
and Jess sandy grave!. 

45 1 46 1 54 1 01 OI 6 1 15 1 12 1 28 1 39 1 27 1 25 1 28 1 14 1 4 1 1 1 1 IFresh, hard, coarse and rather sandy grave! hold- ..... 
ing 5 per cent boulders. Withstands well the " wear of heavy traffic. ..... 

53 1 
43 

1 

57 

1 :1 

61151181 8115138 , 34 , 29 , 21 1 91 
:1 ~ 1 

1 IPartly weathered, rather sandy and well graded 
53a 41 59 9 12 23 9 16 31 25 32 31 8 1 grave!. Packs readily and wears well under 

light traffic. 
55 17 83 0 0 7 9 24 60 18 20 27 23 1 Sandy grave! of uniform coarseness and grading. 

l\fakes smooth road under !ight traffic, but is 

il ~I 
toosandy. 

61 1 
56 

1 

44 
115120 1181121 9112114116122 , 34 , 20 1 1 ICoarseness varies in a graduai way and decreases 

61a 42 58 17 7 20 17 9 11 19 14 21 39 18 1 with depth. Satisfactory under heavy traffic. 
61b 18 82 0 0 5 12 7 12 64 29 30 24 12 1 Fresh material suitable as concrete aggregate. 
71 40 60 0 12 20 17 9 13 29 25 19 23 23 1 Sample more sandy than average. Grave! varies 

gradually from bouldery and coarse to fine, and 
is fresh and hard. The coarser grave!, with the 
oversize screened out, makes a good road 
material. 

73 1 64 1 36 1 OI 21 2 1 10 1 13 1 26 1 47 1 62 1 14 1 61 61 61 31 3 ISample Jess clayey than average. Fresh, hard, 
clayey grave! of medium coarseness. Packs 

g1 ~I il 
firmly and wears well under heavy traffic . 

76 1 50 
1 

50 
1 ~I 3 1 5 111 113 119 1 45 1 41 1 26 116 1 2 1sample No. 76 is of coarse grave!, No. 76a of 

76a 36 64 0 12 6 5 21 56 40 29 17 1 medium-fine grave!. Partly weathered, fairly 
hard, well graded grave!. Coarseness varies 
in a graduai way. 



Proportion of 
pebble to sand. 

Sam pie 
No. 

Per Per 
cent cent 

pebble sand 

78 30 70 

79 81 19 
79a 5 95 

80 37 63 
80a 26 74 

81 34 66 

82 65 35 

83 20 80 
85 35 65 

86 43 57 

88 38 62 

90 33 67 

TABLE II--Oontinued 

Resuhs of Tests on Gravels--Continued 

Granulometric Annlysis 

Pebblcs Sand Pcr 
cent 

Percent retained on screens Percent retained on sieves passing 
200 

2;• 2' l!' l' t• t• t' 8 14 28 48 100 200 mesh 
- - - - - - - - - - - - -

0 6 4 9 6 18 57 41 34 15 5 3 1 1 

0 5 13 24 15 22 21 25 15 14 14 14 10 8 
0 0 0 3 5 10 81 19 33 27 15 4 1 1 

0 0 9 16 12 22 41 27 24 19 17 9 3 1 
0 0 0 12 7 26 55 25 25 22 15 8 3 2 

0 6 2 15 11 27 39 23 22 19 19 12 4 1 

0 0 9 12 20 27 29 22 15 16 17 12 8 10 

0 12 0 10 11 17 50 18 22 25 15 15 4 1 
0 7 5 17 7 13 51 40 31 16 8 3 1 1 

0 0 3 10 13 20 54 45 27 13 7 5 2 1 

0 10 13 14 10 17 36 25 22 19 17 13 3 1 

0 0 8 16 0 19 48 24 24 23 18 
91 

1 1 

: 

: 

' ' 

' ' 
ol 11gn t tratno 

Remarks 

...... 
~ 
l>:I 



OO 92 

1 

45 

1 

55 

1 ~I 0 124121 1141171 u 
21 23 25 22 7 1 1 Coarseness varies gradually throughout deposit, ... butgrading fairly uni!orm . ... 

r 98 16 84 0 0 0 8 14 78 34 33 23 4 2 2 2 Hard and well graded, but too sandy. 
101 55 45 5 16 24 14 16 25 28 22 u 17 6 2 1 Sample coarser than average. Rusty, hard , well 

t; graded grave!. Coarseness varies in a graduai 
way. Packs and binds well under light traffic. 

109 1 59 1 41 1 0 1 16 1 21 1 21 1 10 1 14 1 18 21 18 23 24 8 3 3 Fresh , hard, boulderyand coarse grave!, holding 
10 per cent boulders. Fairly well graded, 
though low in small pebbles and coarse sand. 

:1 :1 

Would be improved if crusbed. 
111 

1 

41 

1 

59 

1 ~ 1 ~ 1 

0 1 8 119 , 30 143 , 25 , 17, 22 , 15 I 5 !Hard, well graded, sandy grave!. Good where 
not too sandy. 

113 49 51 7 23 20 23 27 29 25 24 16 1 Sample represents coarser part. Fresh, bard, 
well graded grave!, carrying from 50 to 75 per 

g1 ~ 1 

cent sand. Good wbere not too sandy. 
115 

1 
33 

1 
67 

1 81 ~I 0 1 26 1 22 1 22 1 30 1 20 116 1 21 1 34 1 0 jFresh, bard and well graded, but too sandy. 
116 65 35 3 11 11 22 47 59 21 9 6 1 Fresh and bard grave!; varies in coarseness and 

grading with layera. Sample is of better grave! 

119 1 23 1 77 1 01 01 3 1 14 1 78 1 31 1 32 1 25 1 10 1 2 1 0 1 
than average. 

01 51 0 !Hard and fine grave!, carrying at Jeast 75 per 
cent sand . Sample represents the coarser and 

125 1 55 1 45 1 OI 01 2 1 41 4 1 29 1 61 1 73 1 24 1 1 1 1 1 01 01 
Jess sandy part. Too fine and sandy. ~ 

1 !Sample represents the coarser and less sandy part. ~ 

Hard, well graded, fine grave!, carrying 75 per ~ 

cent sand. Although high in sand, it makes 
firm and durable roads, owing to the hardness 
of the grave! and the grading of the sand, whicb 

126 1 35 1 65 1 0 1 01 8 1 13 1 12 1 20 1 47 1 29 1 38 1 11 1 91 91 3 1 
is nearly al! very coarse. 

1 IFresh, hard, well graded, medium-fine grave!. 
Good road grave!, thougb not so well graded as 
No.125. 

127 1 58 
1 

42 
1 81 81 81 ~I 5 1 20 1 70 1 63 1 29 1 ~ 1 ~ 1 ~ 1 ~ 1 

2 1sample 127 of medium-coarse grave!; No. 127a of 
127a 29 71 4 13 80 55 38 1 fine grave!. Composition, hardness and grad-

ing are the same as No. 125, and road-making 
quality better, because the grave! is on the 

g 11g 1 

average coarser than No. 125. 
128 1 38 

1 
62 

1 b l 1à 1 8119 1 36 123116117126 1 13 1 31 2 1sample No. 128 of coarse, sandh grave!; No. 128a 
128a 0 100 00000065528 11 of fine sand. Fresb and ard but poorly 

graded, owing to too much fine sand. Sorne 
streaks show good concrete grave! and sand . 

132 1 27 

1 

73 

1 ~ 1 
0 1 5 l 13 , 16123143120 121 125 , 25 I 

:1 : 1 

1 IHard and well graded but too sandy. 

134 23 77 9 22 13 10 13 33 29 44 18 5 1 Hard and well graded but too sandy. 



'DABLIE ll-Continued 

Results of Tests on Gravels--Continued 

Proportion of Granulometric Analysis 
pebble to sand. 

Sample Pebbles Sand Per 
No. cent Romarks 

Per Per Per cent retained on screens Percent retained on sieves passing 
cent cent 200 

pebble sand 2t• 2· lt' 1• 1· t• t' 8 14 28 48 100 200 mesh 
--------------------------

135 47 53 0 0 0 1 6 38 55 33 34 18 14 1 0 0 Samplo Jess sancly than average. Hard, well 
graded, fine and sandy grave!. Although 
sandy, it withstancl s well the wear of heavy 
traffic owing to the hardness of the grave! and 
the coarseness of t he sand. 

139 43 57 0 0 0 1 7 22 70 54 29 5 2 3 4 3 Sample No. 139a is of fresher grave! than No. 139; 
139a 35 65 0 0 3 1 6 25 65 40 28 14 10 6 1 1 both are of average ooarseness. H ard, well 

graded, fine and rather sandy grave!. Good 
road material. 

147 63 37 0 0 5 22 16 22 35 27 5 23 32 9 2 2 Coarseness , grading and proportion of sand vary 
irre~ularly from place to place. Genera lly 
har , coarse and poorly graded. Would be 

..... 
~ 

much improved by crusbing. 
153 60 40 0 0 0 9 20 32 39 26 10 11 16 18 16 3 Sample No. 153 of medium coarse grave!; No. 
153a 4 96 0 0 0 0 6 21 73 7 10 26 29 13 12 3 153a of sand . Coarser grave! is suitable for 

roads. Deposit carries almost exclusively 
sand. 

157 11 89 0 11 0 10 15 18 46 11 14 16 28 21 7 2 Too sandy. 

159 27 73 0 6 4 19 10 16 45 24 22 25 21 6 1 1 Uniformly well graded but too sandy. Bettor 
159a 31 69 0 0 0 19 9 22 50 25 23 26 17 7 1 1 graded for road purposes than othor local 

162 27 73 0 27 9 21 10 12 21 8 12 23 37 16 3 1 
gravels. 

Too sandy. 

163 29 71 0 9 10 22 10 14 35 21 29 32 14 3 1 0 Too sandy. 

166 70 30 0 0 10 22 20 24 24 42 24 14 9 8 2 1 Samplo No. 166 represents coarser part ; No. 166a 
166a 40 60 0 0 6 14 11 19 50 45 28 12 7 4 2 2 fine r part. Fresh, bard, well grad ed coarse 

grave!, sandy in depth. Good and durable on 
road s of light to modcrate traffic. 



~ 167 38 62 0 0 2 5 7 19 67 42 23 16 13 4 1 1 Sample more sandy than average. Ras the same 
character and quality as No. 166; somewhat 

! more unirorm in coarscness and grading than 
No. 166. 

.... 168 45 55 0 8 5 15 14 21 37 29 31 27 9 2 1 1 More or Jess weathered and soft but well grnded. 
Gives good results on roads of small traffic. 

lï2 33 67 0 14 9 15 14 16 32 19 18 19 18 18 6 2 Fresh and hard grave! , or partly sorted drift. 
Coarseness and grad ing vary from place to 

~ 1 ~ 1 

place. Packs readily and firmly. 

178 1 60 
1 

40 
1 g1 1 112 116 111 11s 1 30 1 39 1 30 119 1 1 1 1 ISample No. 178 is of average coarseness ; No. 178a 

178a 26 74 0 0 10 16 35 39 18 22 37 17 0 of fine gravel (upper bank). Partly weathered 
fairly hard, uniformly well graded grave!. 
Upper bank sandy in places. Does not pack 

0 1 13 1 20 1 21 1 10 1 15 1 21 1 33 1 23 1 17 1 13 1 
readily but is durable under small traffic. 

179 1 66 1 34 1 9 1 3 1 2 ISample represents coarser part. Hard. coarse 
grave!; well graded once oversize is screened 
out. 

183 1 45 
1 

55 
1 g1 

0 111 1 231 81 221 361 28124 , 26 , 16 I !I !I 
1 1sample No. 183 is of partly weathered grave! 

183a 52 48 O 0 ~ ~ ~ H U U n U 2 from upper bank; No. 183a of fresh grave! at 
depth of over 20 feet. Hard, unirormly well 
graded, medium-coarse grave!. Makes smooth 

0 1 19 1 23 1 29 1 29 1 2 l 1 14 1 23 1 30 1 91 1 1 
and firm road under moderate to heavy traffic. 

'""' 186 1 54 1 46 1 01 OI 0 JC!ean, hard, coarse and fairly well graded grave! -.:i 
from river fiat. Turns quite sandy under 1 to C1l 

8 1 22 1 19 1 26 1 25 1 25 1 17 1 22 1 22 1 10 1 21 
2 feet. Good where not too sandy. 

193 1 56 1 44 1 01 01 2 IRusty, hard, uniiormly well graded, coarse 
grave!. Better graded and Jess sandy than 
other local gravels. Packs and binds firmly 
under ligh t traffic. 

206 1 73 1 27 1 4 1 Il 1 14 1 19 1 10 1 19 1 23 i 38 1 24 1 15 i SI 51 41 6 ICoarse and rather soft grave! holding 10 percent 
boulders. Ali boulders of small size. With 
coarser material screened out, makes a well 
graded , good surfacing grave! of moderate 
durability. 

210 1 45 1 55 1 01 41 01 91 7 1 14 1 66 1 58 1 26 1 61 2 1 21 21 4 IFresh, rather soft, well-graded, fine grave!. It 
is the best road material available locally and 
makes a smooth surface. 

:lll 

1 

34 

1 

66 

1 ~I :1 
51 61 9120 160 1471261 71 

:1 :1 :1 

7 IFresh, fine, sandy and well-graded grave!. Gives 
good results under small traffic. 

213 61 39 8 24 16 18 25 42 30 13 7 Weathered, soft, coarse grave! holding 10 percent 
boulders. With coarser material screened out, 
is well graded, but makes dusty road surface. 

214 I 18 1 82 1 0 1 33 1 12 1 13 1 7 1 10 1 19 1 6 1 32 1 46 1 7 1 21 21 5 IVery little used now; too sandy. Coarser grave! 
looks about exhausted. Sample finer but more 
regularly graded than average. 



Proportion of 
pebble to sand. 

Sam pie 
No. 

Per Per 
cent cent 

pebble snnd 

216 ·········· . . ' . . . . . 216a . . . . . . . . . . ········ 

218 55 45 
218a 36 64 

223 42 58 
223a 63 37 

226 37 63 
226a 40 60 
226b 68 32 

229 93 7 
229a 70 30 

231 58 42 

232 60 40 

235 73 27 

T ABL!E II-Continued 

Results of Tests on Gravels-Continued 

Granulometric Analysis 

Pebbles Sand Per 
cent 

Per cent retained on screens Percent retnined on sieves passing 
200 

2!' 2• lt' 1• i' t• t' 8 14 28 48 100 200 mesh 
--------------------------

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

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

0 0 15 14 11 19 41 39 11 3 17 17 6 7 
0 0 0 8 6 16 70 55 12 1 12 15 3 2 

0 0 0 3 4 6 87 60 22 5 3 3 2 5 
0 0 2 6 8 20 64 61 14 7 6 4 3 5 

0 8 9 22 11 18 32 22 47 22 2 2 2 3 
0 2 2 16 9 23 48 29 20 42 4 2 1 2 
0 0 0 5 16 27 52 61 10 9 6 5 4 5 

3 7 15 24 12 19 20 23 16 13 14 12 8 14 
0 5 8 19 10 17 41 39 18 19 8 4 4 8 

0 12 7 25 13 19 24 19 9 10 53 7 1 1 

12 18 11 22 9 12 16 26 24 25 16 5 2 2 

0 18 22 20 12 14 14 19 13 16 26 10 5 11 

Remarks 

Very coarse and bouldery glacial drift (boulders 
33 percent). Crushed !or road purposes because 
no grave] nvailable. Samples of crushed mater-
inl show Jower proportion of soit than pit bank. 

Fine grave!, sandy in places. Good, though 
rnther dusty. Sample No. 218 of weathered 
grave!; No. 218a ol lresh grave!. 

Fine, well graded grave!, with about 50 per cent 
coarse sand, and very Ji ttle weathered ma terial. 
Makes hard and smooth rond. Sample No. 
223 average as to coarseness; No. 223a coarser 
than average. 

Wel~raded and comparntively free !rom weath-
er material, but rnther sandy. Much used 
on ronds witb good resuJts. Samples Nos. 226 
and 226n Crom average-size grave!; No. 226b is 
from botter graded, Jess sandy grave! tban 
average, found only in north edge of deposit. 

Genernlly coarse and bouldcry, with low profuor-
tion of sand; streaks of finer grave!. The mer 
grave! makes a hard, smooth surface. Sample 
No. 229 coarser and Jess sandy; No. 229a finer 
and more sandy than average. 

Low proportion of small pebbles and coarso sand. 
Does not compact readily on rond on account o! 
too much fine sand. Sample represents average 
as to coarseness and !reshness. 

Fairly well graded, with rather high proportion 
of wealherod pebbies. Makes smooth butdusty 
rond surface. 

G ]acini drift car ries enough pcbbles to rnake a 
Iàir rond surface. Very little used. 

...... 
'! 
Q) 



237 1 37 1 63 1 01 7 1 15 1 16 1 13 1 19 1 30 1 13 1 9 1 15 1 42 1 17 1 31 1 1C11rries much fine sand and rather high propor-
tion of weathered pebbles. Makes hard, 

~I 
smooth but dusty road surface. 

240 1 71 
1 

29 
1 gl 1 1 21 111 110 113 1 21 1 48 , 231 91 51 41 8 'Sand much used on clay roads bccause it corn-

240a 0 100 0 0 0 0 0 0 0 0226311 2 pacts readily to a hard, smooth surface. Wears 
fast. Sarople No. 240 from streak of coarse 
gravel, No. 240a from sand. 

242 1 42 1 58 1 31 1 51 9 1 16 1 8 1 12 1 19 1 15 1 21 1 44 1 14 1 3 1 1 1 2 !Pit bank 2,300 feet in length. Coarseness of 
grave! varies in a regular way; coarse and some-
what bouldery underneath the top of the hill, 
fine and sandy in the lower slope, at pit en-
trance. Sample ta.ken 700 feet from hill top, 
at depth of 11 feet. A large proportion of the 

244 1 49 1 51 1 OI OI 3 1 11 1 20 1 23 1 43 1 36 1 27 1 19 1 71 51 2 1 4 
bank shows good road grave!. 

fWell graded, but too fine and sandy; averages 75 
per cent sand. Sample is from coarsest part. 

41 3 1 
Gives good results on clay roads. 

245 1 37 1 63 1 OI 4 1 0 1 27 1 15 1 20 1 34 1 32 1 25 1 21 1 10 1 5 !Weil graded but fine and sandy; averages 75 per 
cent sand. Sample coarser than average. 

:1 :1 

Good on clay roads, although dusty. 
248 

1 

41 

1 

59 

1 :1 
0 1 3117116123141 121 1161171321 

3 !Grave! carries rather fine sand. Makes a smooth 
but dusty road surface. ..... 251 88 12 5 28 25 12 12 14 50 14 8 5 13 . Coarse gravel, with less than 25 per cent sand; --! sample less sandy than average. Crushed --! 
grave! makes smooth but dusty road. 

255 35 65 0 0 17 16 13 19 35 18 14 22 37 5 2 2 Gravel weathered and soft. Compacts readily 
on road but wears fast. 

257 41 59 0 0 7 14 13 26 40 23 16 18 28 12 1 2 Fresh, fairly well graded ~rave!, but a little fine. 
Makes hard, smooth an durable road surface. 

258 40 60 0 3 7 18 14 19 39 26 22 20 18 9 2 3 Same as No. 257 except that grading is more 
uniform. 

259 69 31 0 6 16 21 11 18 28 39 23 16 11 6 2 3 Coarse, sandy, poorly graded, weathered, soft 
and dusty. Wears fast on road. Part of de-
posit, under 3 feet of overburden, holds fresher, 
finer, and less sandy grave! than average. 
Sample is from fresher part, which is used only 
for concrete works. 

262 

1 

23 

1 

77 

l 1~ 1 
0 1 0 116112118154120 118121 1241121 ~I 

3 ISoft and sandy. Sam pie from coarser and fresher 
part, near bottom of deposit. 

263 70 30 8 15 22 12 16 16 35 26 19 10 4 4 Coarse and bouldery, low in sand, sample from 
finer than average. Compacts readily to a 
hard, though somewhat rough surface. Good 
for foundation course. 

265 1 35 1 65 1 3 1 OI 7 1 17 1 14 1 24 1 35 1 13 1 8 1 15 1 45 1 16 1 1 1 2 ISoft with mucl:i fine sand; sample coarser and less 
sandy than average. Wears fast on road and is 
dusty, but is the bestavailable for miles. 



Proportion of 
pcbblc to sand. 

Sam pic 
No. 

Pcr Per 
ce.1t cent 

pebble sand 

268 29 71 

269 33 67 

270 56 44 
270a 48 52 

275 52 48 
275a 33 67 

276 65 35 

277 50 50 

279 37 63 

280 66 34 
280a 50 50 

282 76 24 

'IlABIJE II--Continued 

Results of Tests on Gravels-Continued 

Granulometric Analysis 

Pebbles Sand Per 

Per ccn t retained on scrcens Percent reta i:ned on sieves 
cent 

pass i:ng 
200 

2!' 2" l t' 1' t' t' ~· 8 14 28 48 100 200 melih • --------------------------
0 0 5 16 12 25 42 18 16 20 36 8 1 1 

22 7 8 8 11 16 28 16 12 19 36 13 3 1 

0 7 6 29 15 17 26 27 14 13 27 15 3 1 
0 4 6 8 7 16 59 33 14 9 30 11 1 2 

3 6 8 18 15 19 31 28 28 24 11 4 2 3 
0 0 4 8 13 20 55 33 33 19 8 4 1 2 

0 3 9 20 12 21 35 52 27 7 4 3 2 5 

0 5 14 17 9 16 39 42 28 16 5 2 2 5 

0 5 10 15 11 22 37 19 21 35 20 3 1 1 

0 11 15 27 11 16 20 33 34 25 5 1 1 1 
0 18 5 14 10 17 36 46 36 12 4 1 0 1 

0 8 16 29 15 16 16 28 21 17 19 ll 2 2 

Remarks 

Soft and sandy; sample less sandy than average. 
Does not compact readily. 

Varies much in coarseness. Sample, taken from 
deep in the bank, is fresher than average. 
Grave! of suitable coarseness for roads found 
only in places. 

Coarse and sandy; one large section of pit bank 
shows fine grave! carrying up to 75 per cent 
sand and is probably the edge of the deposit 
Good road grave!, though somewha t sandy. 
Both sam ples less sandy than average. 

Weil graded, but weathered, d irty and soft. 
On roads, has a strong binding power, but wears 

fast. Sample pebbles had a percentage of wear 
of 32·2 (Grading A) in the abrasion test. 

Fine grave! carrying 50 per cent coarse sand; 
sample rcpresents coarsest part. Rath er soft 
and sandy, but makes firm, smooth road. 

Weil graded, bu t part ly weathered and sort. 
Makes smootb, firm road . 

Carries at least 75 per cent sand; sample repre-
sents coarsest and least sandy part. Too sandy. 

Sample No. 280 is of coarsest grave!; No. 280a of 
average coarseness. F ine grave! carrying about 
50 per cent coarse sand . Good road grave!; 
partly worn road surface is somewhat muddy 
when wet. 

Sam ple coarser and Jess sandy than average. 
Fresh and h ard grave!, varying from coarse to 
fine a long pit bank. Coarser grave! gives good 
results on roads . 

'""" ~ 
OO 



283 1 I5 1 85 1 01 01 01 3 1 I9 1 22 1 56 1 30 1 27 1 26 1 I9 1 5 1 I 1 2 1Although mostly sand, material packs readily 
on clay roads and makes firm, smooth road 
surface. 

285 1 60 1 40 1 OI 6 1 I7 1 22 1 14 1 I7 1 24 1 27 1 24 1 28 1 I4 1 21 21 3 IWell graded, h ard and coarse grave!. Takes 
long to consolidate under small traffic. Sample 
pebbles had a percentage of wear of 4·4 (Grad-

91 I 1 
ingA) in the abrasion test. 

287 1 44 1 56 1 OI 9 1 20 1 20 1 11 1 17 1 23 1 14 1 11 1 19 1 45 1 1 ISoft and carries much fine sand. l\1akes smooth, 
fast-wearing, dusty road surface under large 
traffic. 

288 1 59 

1 

41 

1 ;1 
71 9113 , 13 , 23 , 32 , 18 I 7 l I2 , 39 , 16 I 

;1 

2 'About the same charactcr and quality as No. 
287. 

289 33 67 0 6 U U ~ U V 14 M M U 2 Sample No. 289 is ofpartlyweathered, fine grave!; 
289a 50 50 9 Il 21 13 I5 27 18 12 11 40 16 1 No. 289a of fresh grave! of average coarseness. 

About the same character and quality as 
No. 287. 

290 1 82 1 18 1 4 1 22 1 21 1 22 1 9 1 10 1 12 1 27 1 21 1 17 1 13 1 11 1 51 6 !About the same characterand quality as No. 287. 
Sample No. 290 is of fresh, coarse grave!, Jess 

:1 

sandy and better gradcd than pit average. 
291 

1 

45 

1 

55 
1 0 1 6118118110 118 130 1171141151351151 

2 ICarries rather high amount of fine sand. Wears 
evenly but fast and makes dust. 

292 75 25 13 14 13 22 10 14 14 25 19 I5 11 I7 7 Sam ple coarser a nd Jess sandy than average. 
Coarse, well graded, soft grave!; coarseness ,_. 
varies in a graduai way a long pit face . Makes --1 
smooth, fast-wearing, d usty road surface. CO 

295 

1 

43 

1 

57 

1 
0 1 2 l I5122 1141191 28 118 113 1191 34 l ll 1 

: 1 

2 rbout the same as No. 292, but more unilorm in 
coarseness, more sandy and softer. 

299 62 38 0 14 11 20 IO 15 30 29 17 24 I 7 5 5 Coarse, well graded, soit grave!. Compacts 
readily and firmly on the road, but wears fast 
and is dusty. Sorne of the dust may be from 
the soil, as unimproved local roads are very 

3 1 1 1 
dusty. 

30I 1 58 1 42 1 61 51 8 1 12 1 12 1 21 1 36 1 37 1 24 1 20 1 I2 1 3 !Weil graded, medium-fine, fairly hard grave!. 
Rample coarser and Jess sandy than pit average. 
Consolida tes firmly on the road and wears well . 

303 1 59 1 41 1 OI 41 2 1 16 1 11 1 24 1 43 1 42 1 31 1 19 1 3 1 2 1 1 1 2 (Clean, fresh, well graded grave!, unüorm in 
coarseness. Good results are obtained in road 
surfacing. Makes also a good concrete aggre-

308 1 39 1 61 1 OI 5( 1 1 
gate. 

0 1 12 1 I2 1 12 1 24 1 40 1 22 1 30 1 26 1 14 1 2 (Weil graded, fine grave!, but rather too sandy. 
Sample Jess sandy than pit average. Grave! 
of proper size for roads is now almost corn-

313 1 61 1 39 1 0 1 12 1 IO 1 25 1 12 1 19 1 22 1 30 1 26 1 26 1 11 1 3 1 1 1 
pletely exhausted. 

3 (Pit face shows much more sand than grave!. 
Sample from layer of well graded grave! re-
presents coarsest part. Better as cernent than 
as road gra vel. 



Sampi 
No. 

315 

316 

320 

321 

e 

323 
323a 

324 

327 

329 

Proportion of 
pebblo to sand. 

Per Per 
cent cent 

pebble sand 
---

76 24 

70 30 

67 33 

38 62 

63 37 
40 60 

39 61 

62 38 

72 28 

TABL!E ll---Continued 

Results of Tests on Gravels--Continued 

Granulometric Analysis 

Pebblcs Sand Per 
cent Remarks 

Per ccn t retained on screens Percent retained on sieves passing 
200 

2t• 2• H' 1' i' t' t' 8 14 28 48 100 200 mesh 
--------------------------

5 13 11 17 13 16 25 40 30 16 6 4 2 2 Oniy part of large pit face exposed. Grave! 
varies in coarseness and turns sandy in depth, 
but is generally well graded. Sample !rom 
coarser and less sandy layer than average. 
Compacts readily on the road and makes a 
smooth, durable surface. 

9 7 15 17 10 17 25 39 22 13 8 6 4 8 About the same as No. 315, but more uniform in 
coarseness, and not qnite so fresh and durable. 

0 19 14 18 12 16 21 32 25 15 7 5 
Sample Crom coarser material than avera~e. 

4 12 In upper half of 20-foot pit bank, coarseness varies 
irregularly; lower half well graded, with 50 
per cent sand, mostly coarse. Sample !rom 
lower hall is less sandy and coarser than average 
for that part. Grave! is only moderately 
durable, but is the best available locally. 

0 0 7 13 12 20 48 29 26 24 14 4 1 2 Unüorm in coarseness and well graded, but too 
sandy. Has been in use only a short time and 
compacts well under traffi.c. 

0 12 8 23 10 19 28 35 27 19 13 3 1 2 Sample No. 323 coarser than No. 323a, which is 
0 0 6 15 8 25 46 25 29 33 10 2 0 1 of average coarseness. Fresh, bard, well gradod 

rather fine and sandy grave!. Packs well and 
makes smooth rond . 

...... 
~ 

0 0 8 11 11 23 47 42 32 12 7 5 1 1 Uniformly well graded, rather sandy, but sand 
very coarse. Good wbere not too sandy. 

0 2 10 16 13 24 35 40 27 16 9 3 1 4 Generally well graded, but coarseness and pro-
portion of sand vary a.long the pit fa.ce. Sample 
is !rom the least sandy part. Compacts well, 
and altbough only moderately durable is the 
best grave! found looally. 

9 16 12 18 12 17 16 30 19 18 17 10 3 3 Coarseness varies in a regula.r wa.y and grave! is 
well gra.ded, though high in sand in places. 
Sample represents ooa.rser and less sany; part . 
As roa.d grave!, it is a.bout the same a.s o. 327. 



333 1 69 1 31 1 4 1 3 1 14 ~ 22 1 11 1 17 1 29 1 36 1 27 1 23 1 10 1 21 1 1 1 jGood, well graded road grave!, uniform in coarse-
ness. Makes a smooth, durable road under 

0 1 15 1 22 1 10 1 21 1 32 1 20 1 19 1 29 1 26 1 41 1 1 
Jight traffic. 

334 1 41 1 59 1 01 1 !Deposit carries high proportion of sand. Sample 
is Jess sandy than average. Makes a good, 

5 1 10 1 19 1 18 1 27 1 19 1 11 1 10 1 13 1 17 1 19 1 11 1 
although sandy, road surface. 

335 1 72 1 28 1 21 19 !Poorly graded; not enough medium.aize material; 
propartion o[ sand varies much. Sample Jess 
sandy and more clayey than average. Does 

~' ~ 1 

not compact firmly on roads. 

336 1 54 
1 

46 l 2î 1 81 
5 118 112 11s 1 38 1 40 1 21 118 1 9 1 2 'Coarseness varies gradually and decreases in 

336a 45 55 9 15 12 12 26 25 29 29 11 1 depth. Both samples are of average coarse-
· ness. Well graded, good road gravel. Upper 

81161151 9112127129129127110 1 
:1 : 1 

8 feet weathered, bouldery and poor. 
339 

1 

55 

1 

45 
l 1: 1 

2 !Varies much in coarseness. Sample represents 

0 8 21 10 27 34 40 29 17 6 
the better graded grave!. 

343 57 43 4 Weil graded and uniform, outside of upper 4 to 8 
feet, where grave! is bouldery and weathered. 
Packs well, wears everùy but fast under large 
traffic. 

345 1 56 1 44 1 23 1 19 1 14 1 11 1 71 9 1 17 1 23 1 36 1 32 1 51 21 1 1 1 !Varies much in coarseness, but is on the whole 
well graded, fresh, and hard. Good and durable 
results are obtained in road surfacing. ~ 

349 1 44 1 56 1 01 51 31u1101~1a1n1~1~1~1 21 1 1 2 !Rather sandy, but well graded and uniform in OO 
~ 

coarseness, with 55 to 65 percent sand, mostly 
coarse. Consolidates firmly and wears well 

5 1 13 1 14 1 20 1 13 1 15 1 20 1 31 1 16 1 9 1 13 1 21 1 7 1 
and evenly under light traffic. 

350 1 68 1 32 1 3 !Larget; face shows mostly coarse grave!, but 
also e grave! and sand. Sample, taken from 
layer of coarse grave! for abrasion test, does 
not represent average coarseness and grading. 
Product is sold for railway ballast, roads, and 
concrete. 

351 1 55 
1 

45 
1 81 gl 81"1141nlMlnlnlMl"lul ~ 1 

1 jDeposit holds mostly coarse sand, with an occa-
35la 36 64 5 6 8 w M w n n u 8 1 sional layer of grave! or gravelly sand. Both 

samples are from grave! layera. The material 
is fresh and of good quality as concrete aggre-

1 1 81 
7 114 119 113 111 124 l 47 , 191121 91 ~I ~ 1 

gate, but most of it is too fine for roads. 
352 1 78 22 4 'Large pit face shows mostly coarse sand, with a 
352a 6 94 0 0 0 12 16 72 14 30 30 19 1 few layera of grave!. Sample 140 is from a 

layer of coarse gravel; 140a from a layer of 
coarse sand. Product is sold for concrete, 

2 1 14 1 17 1 26 1 38 1 18 1 13 1 17 1 26 1 17 1 51 
roads, and railway ballast. 

353 1 40 1 60 1 OI 3 1 4 ICoarse, partly weathered, well graded grave! 
interstratified with sand in places. Sample 
more sandy than pit average. 



P roportion of 
pebble to sand. 

Sam pie 
No. 

Per Per 
cent cent 

pebble sand 

354 45 55 

355 38 62 

356 43 57 

358 72 28 

359 70 30 

361 62 38 
361a 38 62 
36lb 60 40 

362 62 38 

363 73 27 

372 5 95 

375 45 55 

TABilE II-Continued 

Resuhs of Tests on Gravels-Continued 

Granulometric Analysis 

Pebblos Sand Per 
cent 

Percent retained on screens Per cent retained on sieves passing 
200 

2i' 2' H' 1' .l• !' .1.• 8 14 28 48 100 200 mesh . . 
--------------------------

0 0 10 25 15 21 29 18 14 28 27 8 2 3 

0 0 2 14 7 25 52 28 19 26 22 4 1 0 

0 0 6 12 12 27 43 25 25 23 20 4 1 2 

0 5 3 22 20 23 27 54 23 12 4 3 2 2 

0 5 10 27 20 17 21 25 14 22 25 6 3 5 

0 2 6 21 16 23 32 31 24 12 8 6 5 14 
0 0 7 20 8 17 48 36 30 21 8 2 1 2 
0 8 3 23 16 21 29 44 30 12 6 2 1 5 

.... 3 8 23 3 23 40 26 14 14 13 11 7 15 

4 18 15 26 12 10 15 34 26 17 7 4 3 9 

0 0 0 7 8 24 61 11 29 49 10 1 0 0 

0 0 2 20 16 22 40 32 23 20 15 6 2 2 

Remarks 

Deposit holds mostly sand, suitablo !or concrete. 
Sample from grave! pocket. 

Much too sandy (sand averages 75 per cent), but 
otherwise uniformly well graded. Good re-
sults are obtained in road maintenance work 
with coarser-phase material, as represented by 
sample. 

WellJiraded, uniform in coarseness, rather sandy 
wi sand generally coarso. Good and durable 
under light traille. 

Uniformly woll graded . Compacts firmly and 
m akes a smooth road surface , but woars fast 
under lar~e traffic, and old roads somewhat 
muddy w ien wet. 

Weil graded, fine grave!, but rather sandy. Sam-
~Io represents coarser a nd lcss sandy part . 

acks and wcars well under moderato traffic. 
Sample No. 361 is of weathored and soit Thravel; 

Nos. 361a and 361b of fresh grave!. ~xcept 
near surface, the grave! is fresh, hard, well 
graded and sui tab lc for road purposos. 

About the samo as No. 361, but conrser and Jess 
uniform . Samplo is of crushod gravel. Makcs 
smooth road and wears well uu<ler moderate 
traffic. 

Frcsh, bard, coarsc and bouldery grave!, holding 
but little fine sand. When crushed, makes a 
road material of good woaring ~uality. 

Fresh, bard , coarse sand, suit.ab o as ccncrete 
a~gate. 

Har , well graded, fino gravol. Although rather 
sandy, it packs firmlïj and gives good service 
011 ronds of small traf c. 

..... 
OO 
t,:) 



381 1 60 
1 

40 16114122181 9 114 1 27 1 38 1 33 1191 6 1 ~I } 1 
1 IWeU Jtraded, fine grave!, carrying 65 per cent 

381a 48 52 17 3 7 20 9 15 29 26 29 30 10 2 san ; both samples are coarser and Jess sandy 
than pit average, but probably represent the 
average run of the grave! taken out for roads, 

4114IUl16IIBlnl~l19IIBIWI 91 21 
judging by the good results obtained. 

382 1 65 1 35 1 OI 3 ICoarseness and grading vary !rom place to place; 
generally coarse and well graded. Good road 

;1 il 
grave!. 

385 1 
35 

1 

65 

1 ; 1 ;1 21 7110 1231581441341131 il 1 IToo sandy, but sand is very coarse, and the grave! 
is uniformly well graded. 

386 65 35 4 27 12 18 33 53 28 8 3 Sample No. 386 is of coarse grave!; No. 386a of 
386a 39 61 0 9 12 29 50 38 33 14 1 medium-fine grave!. Coarseness varies in a 

~radual way. Fresh, ha.rd, well graded grave!. 
atisfactorily withstands the wear of heavy 

traflic. 
389 1 45 1 55 1 OI 0 1 13 1 16 1 13 1 21 1 37 1 40 1 39 1 16 1 3 1 1 1 01 1 ICoarseness and grading vary in upper 10 feet; 

below, grave! is better graded and more uni-
form in coarseness. Sample is of lower grave!. 

1 5 1 
Gives good results under heavy traflic. 

391 1 46 1 54 1 OI OI 51 8IITl~IHlfill14IIBIUl14 2 IFresh, fine grave!, Boorly graded owing to sand 
layers interstrati ed with the grave!. Sand 
averages 65 percent of the whole. Sample Jess 
sandy and better graded than average. ...... 

392 55 45 0 0 9 26 19 20 26 19 10 19 35 13 2 2 Similar to No. 391 but Jess sandy. Sand averages OO 
about 50 per cent of the whole. Cl-) 

396 62 38 0 19 11 23 10 14 23 35 29 16 7 3 2 8 Fresh, hard, coarse and bouldery grave!; holds 

399 25 75 0 0 0 15 11 22 52 20 21 27 27 3 
15 per cent boulders and needs crushing. 

1 1 Fresh, fine sandy grave!. Too sandy. 

402 66 34 6 2 5 22 12 19 34 45 28 12 5 3 2 5 Weathered and soft, but well graded. Coarseness 
varies in a graduai way. Sample is of medium-

3 1 1 1 
coarse gra vel. 

404 1 49 1 51 1 15 1 8 1 11 1 17 1 13 1 14 1 22 1 20 1 19 1 29 1 27 1 1 IFresh, coarse and sandy g1avel, carrying over 50 
percent sand. The Jess sandy part, represented 

0 1 18 1 12 1 27 1 43 1 15 1 11 1 15 1 40 1 16 1 21 
by sample, makes a good road mate.rial. 

406 1 30 1 70 1 OI 0 1 1 IRiver grave!, carries a rather high amount of 
fine sand, but is more satisfactory as road 
mate.rial than local bank grave!. 

409 45 55 0 0 15 16 14 22 33 23 16 21 26 9 2 3 Medium-hard, fairly well graded river grave!. 
Better for roads than local bank grave!. 

414 49 51 0 10 17 19 9 16 29 20 18 24 31 5 1 1 Sandy grave!; both samples Jess sandy than 
414a 42 58 0 12 11 11 11 18 37 32 24 17 20 5 1 1 average. Good where not too sandy. Most of 

419 59 41 6 8 11 15 9 19 32 40 25 17 11 4 
what is left in the deposit is sandy. 

1 2 Grading and coarseness vary with Jayers, but the 
grave! is on the whole well graded, coarse, 
lresh, and hard. Wears evenly under heavy 
traflic. 



TABLE II-..Continued 

Results of Tests on Gravels--Continued 

Proportion of Granulometric Analysis 
pebble to sand. 

Sample Pebbles Sand Per 
No. cent Remarks 

Per Per Pcr cent retained on soreens Percent retained on sieves pass ing 
cent cent 200 

pebble sand 2t• 2' 1t' 1• i' ,. t' 8 14 28 48 100 200 mesh 
--------------------------

421 35 65 0 6 7 22 6 19 40 28 33 20 8 3 2 6 Partly weathered, well graded grave!. Coarse-
ness varies in a graduai way along the pit face. 
Sample more sandy than average. Makes 
smooth road, but softens in rainy weather. 

427 57 43 0 0 12 26 18 17 27 28 25 26 14 4 1 2 Uniiormly well graded, coarse Kra.vel. Packs 
well and makes smooth and rm rond, but 
probably not durable under large traffic, owing 
to its large proportion of schist and slate. 

428 ·· ·· ······ ··· ····· . . .. .... 4 32 42 21 1 . ... .. .. ... . .. .. .... . .. . ····· · · · Crushed and screened boulders. Sample includes 
only material between i; and t inch in size. 

1-' 

~ 
On ronds larger and harder atone fragments are 
dislodged by heavy traffic. 

432 57 43 0 15 5 24 13 18 25 27 20 20 19 10 2 2 Coarse, fairly well graded grave!. Packs well 
and wears evenly under small traffic. 

436 39 61 0 0 8 17 12 21 42 32 33 23 8 2 1 1 Sample coarser and Jess sandy than average. 
Partly weathered, well graded, but fine and 
sandy. Too sandy, although satisfactory 
under small traffic. 

451 40 60 0 0 0 11 15 27 47 28 22 21 17 9 2 1 Sandy river grave!. Wears well under moderate 
traffic. 

458 57 43 0 0 0 3 8 22 67 62 20 4 4 4 2 4 Sample less sandy than average. Weil graded 
but too soft and sandy. 

459 40 60 0 0 3 8 7 22 60 26 16 16 28 11 2 1 River grave! carries much fine sand, but wears 

460 54 46 0 19 9 20 12 15 25 24 24 22 18 6 3 3 
bettor on roads than local bank grave!. 

Weatherod, soft, well graded grave!. Coarseness 
varies in a graduai way along the pit face. 
Packs well but wears fast, even under light 
traffic . 

462 73 27 5 13 20 25 14 13 10 21 12 12 24 19 8 4 Weil graded but rather soft. Pit bottom, where 
sample was taken shows bouldery but bard 
grave!. Worth dev~ing to full depth and 
cruahing. Gives g results under small 
traffic. 



465 1 45 1 55 1 01 BI B1U1Mtfil1M1IBtUIIBIGI 6 1 1 1 1 tFairly well graded, though high in fine eand. 
Packs readily and makes smooth road. It is 
rather soft, but eatisfactory on local roads or 
small traffic. 

468 1 58 1 42 1 OI 6 1 10 1 16 1 11 1 19 1 3B 1 42 1 26 1 12 1 BI 51 21 5 ISample reprcsents average run or the botter gra-
vel, which occurs as streaks through poorer 
material. 

476 1 51 1 49 1 16 1 61 7 1 22 1 9 1 14 1 26 1 26 1 23 1 20 1 13 1 51 31 10 ICoarseness and grading vary with layera, but the 
grave! on the whole is fairly uniformly coarse 

:1 :1 

and somewhat sandy. 
488 

1 

47 

1 

53 

1 ~ l 1: 1 
7 l lB 111 122130 1251171221191 

6 !Rather poorly gradcd and soit. 

492 50 50 9 13 12 22 32 28 19 2~ 24 1 Fresh, coarse, well graded grave!. Although 
only moderately hard, it has better wearing 
quality than other local gravels. 

499 1 44 1 56 1 OI 1 1 10 1 20 1 16 1 lB 1 35 1 24 1 20 1 26 1 23 1 51 1 1 1 IUniformly fine, well graded, somewhat eandy 
grave!. Although rather sort, it is a better 
road material than other local bank gravels. 

501 37 63 0 0 2 13 12 2B 45 19 11 15 32 16 5 2 Fine and saney river f;avel. Withstands heavy 
traffic wear better t an local bank gra vels. 

504 40 60 0 5 0 lB 11 21 45 23 20 23 23 7 2 2 Sample Jess sandy than average. Weil graded, 
sort, and eandy grave!. ...... 506 55 45 0 4 10 28 13 16 29 2B 21 20 lB B 3 2 Sample coarser than average. Coarsenesa and OO 
grading vary with layera. Fresh but rather Ol 

21u1u1n1nl24IUIUl281 71 1 1 
sort grave!. 

508 1 5B 1 42 1 OI 21 1 !Hard, well graded river grave!. Coarseness 
varies much along river fiat. Harder and 

0 1 20 1 12 1 11 1 21 1 36 1 28 1 22 1 25 1 19 1 31 1 1 
more durable than local bank grave!. 

514 1 47 1 53 1 OI 2 ICoarse and well graded in upper bank; sandy in 
Jower bank. Sample is from upper bank and 

!I 
sligh tly finer than average for upper part. 

515 1 57 
1 

43 
1 ~I 0 1 2 1 71 B 1 21 1 621 43 114110 114110 1 4 1sample No. 515 is of medium-fuie, well graded 

515a 53 47 3 19 20 10 16 28 24 23 22 14 B 5 grave! Crom upper pit bank; No. 515a is of softer 

517 1 22 1 7B 1 0 1 01 OI 

and Jess well graded gravel !rom Lower bank. 

71 21 1 1 
Grave! is rather sort throughout. 

51 B 1 23 1 64 1 33 1 36 1 20 1 1 IWell graded but sort and sandy. Packs well and 
makes smooth road surface, which is muddy 
when wet. 

51B 1 76 1 24 1 OI OI OI 51 9 1 29 1 57 1 61 1 21 1 71 41 3 1 1 1 3 !Weil graded but soit. Packs and wears well 
under very small traffic. Road condition 

BI 61 31 
affected by weather changes. 

520 1 55 1 45 1 OI OI 0 1 13 1 15 1 27 1 45 1 44 1 2B 1 BI 3 IDeposit worked largely for sand, of which there 
is more than grave!. Grave! is fine, well 
graded but soit. Sample Ùebbles had a per-
centage of wear or 32·B ( rading D) in the 
abrasion test. 



Proportion of 
pebble to sand. 

Sam pic 
No. 

Per Per 
cent cent 

pcbble sand 

523 48 52 

524 38 62 

528 61 39 

533 74 26 

534 46 54 

536 49 51 

537 74 26 

538 40 60 

540 55 45 

544 55 45 

549 60 40 

11ABIJE II-..Conti~ued 

Results of Tests on Gravels-Continued 

Granulometric Analysis 

Pebbles Sand Per 
cent 

Percent rctained on screens Percent retained on sicves passing 
200 

2~· 2' w l' t" !' t' 8 14 28 48 100 200 mesh 
-- -------- ----------------

0 3 8 20 17 23 29 17 14 33 29 5 1 1 

8 0 7 11 12 21 41 21 17 23 25 12 1 1 

0 0 9 19 16 22 34 36 21 16 14 7 3 3 

0 4 9 37 22 17 11 24 29 23 11 6 3 4 

0 0 5 17 15 23 40 22 20 34 13 6 2 3 

0 0 4 6 12 24 54 44 25 14 8 4 2 3 

3 4 13 16 13 23 28 36 28 18 8 5 2 3 

0 0 8 18 11 21 42 29 26 20 14 7 2 2 

9 11 13 12 13 15 27 32 24 22 15 4 1 2 

0 3 18 22 Il 20 26 24 19 22 20 8 3 4 

0 0 2 15 13 29 41 40 24 16 9 5 3 3 

Remarks 

Sample represents coarser part o[ grave! deposits 
along the bank of Chaudière river. Coarse 
grave! used recently on river road, presumably 
as foundation course (road newly improvcd). 

Sample coarser than average. Soft and sandy 
grave! of poor qua!ity for roads. 

Sample coarser than average, exclusive of the 
coarsc and bouldery matcrial. Frcsh and well 
graded, but rather soit grnvel. Better than 
other local gravels. 

Grave! varies much in coarseness with layers 
and is sandy. Sample is !rom coai·se grave!, 
low in sand. Grave! used on roads probably 
more uniformly graded and not so sandy as 
what is now exposed in pit lace, as judged by 
the good results obtained. 

Sample reprcsents the coarser and Jess sandy part. 
Makes a firm, smooth, durable road surface. 

Wall graded and makes a good road surface. 
Holds a rather large proportion of soit pebbles. 

Well graded and good road material. Sample 
rapresents the coarscr and less sandy part. 

Weil graded but soit and wears fast. Sample 
sligh tly finer than average. 

Weil graded, but holds large proportion of 
boulders and large pebbles. On unimproved 
roads makes a firm and durable though not 
smooth surface. 

Holds much sand. Sample frnm botter graded 
and Jess sandy part. Does not compact readily 
on road because too sandy. 

Weil graded river grave!. Has more lasting 
quality on road than local bank grave!. 

~ 
OO 
0) 



550 

554 

556 

557 

559 

560 

562 

565 

570 

575 

576 

581 

589 

598 

601 

602 

50 

29 

70 

63 

47 

22 

58 

60 

60 

42 

59 

67 

37 

69 

55 

47 

50 

71 

30 

37 

53 

78 

42 

40 

40 

58 

41 

33 

63 

31 

45 

53 

4 1 0 1 15 1 18 1 11 1 20 1 32 1 28 1 25 1 24 1 16 1 4 

0 1 0 1 5 1 17 1 10 1 14 1 54 1 34 1 33 1 21 1 9 1 2 0 

3 I 10 1 11 1 16 1 JO 1 19 1 31 1 48 1 24 1 9 1 6 I 6 3 

8 8 16 16 9 15 28 44 33 15 4 

0 8 8 17 11 17 39 39 26 11 12 , 10 

0 0 20 8 11 13 48 32 35 18 7 3 2 

0 1 0 110 127112120 131 131 122121 1161 6 
0 2 11 19 13 22 33 35 26 22 11 3 

2 

7 9 13 19 12 16 24 25 21 23 19 8 2 

6 0 8 16 11 22 37 23 22 18 24 10 

5 2 6 17 14 22 34 35 25 19 11 4 2 

3 1 9 1 16 1 20 1 11 1 16 1 25 1 36 1 26 1 23 1 10 1 3 

61 2112116113120 131 1191191241281 6 
0 0 2 6 8 27 57 66 20 6 3 2 

2 

11 1 6 1 6 1 16 1 8 1 14 1 39 1 32 1 29 1 24 1 13 0 

4 1 4 1 13 1 19 1 12 1 18 1 30 1 22 1 22 1 23 1 27 1 4 

2 1Carries boulders and large pebbles; otherwise 
well graded. Although sort and dusty, is 
satisfactory under light traffic. 

Sample does not include boulders and large peb
bles, or which there is a fairly large amount. 
Makes a very smooth and firm road surface, 
but prolonged raina are said to make it soft and 
muddy. Holds large proportion of sort pebblcs 
but gives good results under light traffic. 

5 ICoarse and bouldery, but very well graded, if 
oversize screened out. Grave! or good quality 
and worth crushing. 

2 ISame character as No. 556, but more weathered 
and sorter, owing to sballower depth. 

Weil graded and or good wearing quality, but 
takes long to compact properly. 

3 IFine and well graded. Sample represents finer 
part . Makes smooth and firm road surface 
under light traffic. Too fine to be considered 
durable. 

2 ICoarseness varies in a graduai way along pit race. 
Gives good results on local roads. 

2 Well graded. Does not consolidate readily , but 
arter some time makes a smooth, firm and 
bard road surface, unaffectcd by weather. 

2 Well graded and good, if larger atones screened 
out. 

2 Rather sandy. Makes good but not firm road 
surface. 

4 Sample coarscr than pit average. Makes smooth 
and firm surface on local clay roads or light 
traffic. 

Coarse, with 20 per cent boulders. Weil graded, 
if larger atones screened out. Does not con
solidate readily on road, but bas good wearing 
qua]jty and is worth crushing. 

2 ISomewhat sandy. Makes smooth, firm and 
durable road surface. 

2 Coarse and low in sand; sample finer tban aver
age. Altbougb holding many soft pebbles, 
wears well and evenly under light traffic. 

Sort slate grave!. Consolidates readily to a 
smooth surface, but will stand only light 
traffic. 

Coarse and somewhat sandy. Old railway-pit. 
Grave! used recently on local road makes 
smooth surface under light traffic. 

..... 
~ 



T.ABLE II----Continued 

Results of Tests on Gravels--Continued 

Proportion of Granulometric Analysis 
pebble to sand. 

Pebbles Sand Per 
Snm ple cent Remarks 

No. Per Per Per cent retained on screens Percent retained on sieves passing 
cent cent 200 

pebble sand 2t' 2' H' 1' i' t' t• 8 14 28 48 100 200 mesh 
--------------------------

603 20 80 0 0 0 10 10 23 57 19 19 19 27 13 1 2 Fine slate grave! with much fine sand. Too fine 
and tao soit for main roads. Undeveloped de-
posit. Sample taken !rom test pit. 

609 38 62 0 4 1 5 5 14 71 70 22 5 1 1 0 1 Well ~raded, fine grave! carrying verC coarse 
san . Sample finer than average. ompacts 
slowly on road under light traffic, but makes 
hard surface . 

614 60 40 17 11 17 20 9 10 16 22 23 25 19 6 2 3 Coarse and slightly bouldery. Would make a 
good rond material if crushed or larger stones 
screened out. 

'""""' ~ 
619 36 64 0 14 8 11 10 16 41 16 20 30 28 4 1 1 Deposit canies much sand; samplc reprcsents 

coarser and better graded gravel. Sold exclu-
sively as concrete aggregate, most of it being 
hauled ta Ste. Anne. 

623 42 58 0 6 10 21 14 17 32 24 23 25 22 6 0 0 Varies in coarsencss with layera, but is ail 
well ~raded. Large railway-pit; grave! found 
unsat1slactory for ballast and now used in mak-
ing concrete pipes (circular and arched) and 
culvert slabs. No grave! sold. 

626 21 79 0 0 1 15 15 26 43 14 21 30 28 5 1 1 Medium-coarse to fine and sandy. Ensily looson-
ed and corrugated by fnst-moving traffic. Hns 
low binding power. 

633 52 48 6 0 3 16 12 18 45 46 28 14 4 2 2 4 Varies !rom coarse to fine; sample !rom coarscr 
part. Consolida.tes roadily under light traffic 
ta a smooth but dusty road surface. 

637 60 40 0 5 11 25 17 21 21 17 20 32 23 5 1 2 Well graded, coarse and in places bouldery; sam-
ple fincr than average. Wears woll under mod-
erately heavy, fast-moving traffic. 

638 42 58 0 5 9 20 10 20 36 26 36 22 11 3 1 1 Weil graded and coarse wi th 5 per cent boulders. 
On front rond grave! stays loose and forma 
corrugations in places, due in part to traffic, in 
part ta Jack of binder. 



640 52 48 0 0 6 20 14 25 35 25 27 28 17 1 1 1 Well graded. Makcs smooth, firm surface and 
wears well under light to moderate traffic. 

OO 641 1 99 0 0 0 0 0 0 100 4 13 29 42 10 1 1 Medium-fine sand. Compacts readily on road, ., ... 
but surface soit and in places muddy after r hoavy rain. 

~ 646 42 58 6 6 13 12 9 17 37 31 35 22 8 2 1 1 Well graded, coarse, and sandy. Large ballast-
pit, from which a small amount of grave! bas 

: 1 ~ 1 

becn used in road surCacing, with good results. 
649 

1 

48 

1 

52 

1 
0 1 0 1 0 1 81171281471321171161251 

0 IGood, bard, and durable, but takes long to bind 
properly under light traffic. 

650 55 45 0 15 16 20 8 17 24 27 32 27 10 1 Small road-pit in bottom of old railway-pit. 
Coarse sand with grave! streaks. Sample from 
coarser grave!. Packs well on road, but too 

9 1 20 1 43 1 25 1 25 1 22 1 15 1 91 21 
sandy. 

652 1 38 1 62 1 3 1 3 1 2 1 20 1 2 !Weil graded, unilorm in coarseness and sandy. 
Makes smooth and firm surface, but rather 

81 21 21 
dusty and durable enough only for light traffic. 

655 1 74 1 26 1 11 1 6 1 13 1 20 1 13 1 17 1 20 1 37 1 25 1 18 1 8 1 Varies in coarseness with layera, but is on the 
whole coarse, well graded, and holds 3 per cent 
boulders. Sample coarser than average. Gives 
excellent results on roads and is durable. 

658 1 55 1 45 1 OI 31 4 1 14 1 11 1 20 1 48 1 54 1 31 1 91 21 1 1 1 1 2 !Medium coarse and well graded. Makes good 
and firm roads, but will not stand too heavy ...... traffic. 

659 1 li5 1 45 1 21 21 5 1 14 1 11 1 23 1 43 1 36 1 23 1 21 1 15 1 21 1 1 2 !Medium coarse and well graded. Compacts firm- OO 
CO 

!y and wears wcll under fairly heavy, fast-
moving traffic. Poorer grave! also occupies 

91 31 1 1 
large section of pit bnnk. 

660 1 60 1 40 1 8 1 0 1 17 1 17 1 12 1 18 1 28 1 36 1 29 1 19 1 3 IWell graded , slate grave!. Makes good but some-
what dusty road, and will not stand too heavy 
traffic. 

662 1 60 1 40 1 3 1 20 1 15 1 15 1 10 1 14 1 23 1 36 1 34 1 17 1 51 31 2 1 3 IVery coarse, slate gravel with 25 percent boulders. 
Compacts readily but is rather soft and wears 
fast. Sam pie pebbles had a percentagt> of wear 

9 1 14 1 30 1 26 1 26 1 24 1 15 1 61 21 
of 17 · 9 (Grading A) in the abrasion test. 

664 1 49 1 51 1 7 1 13 1 15 1 12 1 1 IWell graded, fine slate 5ravel. Makes very 
smooth, well bound roa surface. Road con-

1 ~ l 2: 1 ~ 1 

dition probably affected by weather. 
669 

1 

46 

1 

54 
5117115119138129 , 23117, 19 , 10 1 1 'Uniform coarseness. Does not pack readily but 

wears well on local roads carrying light traffic. 
670 37 63 4 15 10 15 34 25 26 28 16 3 1 Varies in coarseness with layera; generally well 

graded but sandy. Good where not too sandy 
and makes bard and smooth road under not too 

0 1 11 1 17 1 16 1 21 1 35 1 43 1 34 1 14 1 4 1 2 1 1 1 
heavy traffic. 

671 1 60 1 40 1 OI 2 !Varies in coarseness, but well graded; sample 
from coarser part. Makes good road under 
ligh t traffic. 



Proportion of 

Sam pic pcbblc to sand. 

No. 
Per Pcr 
cent cent 

pcbblc sand 

673 37 63 

675 51 49 

678 77 23 

680 35 65 

681 70 30 

684 41 59 

685 30 70 

686 43 57 

687 55 45 
687a 36 6-1 

688 61 39 
688a 40 60 

TIABIJE II--Continued 
Results of Tests on Gravels-Continued 

Granulometric Analysis 

Pcbbles Sand Per 
cent 

Pcr ccn t retained on screens Percent retained on sieves passing 
200 

2t' 2' H' 1' t' t' l' 8 14 28 48 100 200 mesh 
- - - - - - - - - - - -

0 0 2 9 8 21 60 27 22 18 22 8 2 1 

0 5 15 23 13 18 26 24 27 33 15 1 0 0 

0 2 4 14 16 24 40 64 18 6 4 3 2 3 

7 5 7 19 11 15 36 23 26 28 16 4 1 2 

3 5 10 22 15 20 25 30 21 29 8 5 3 4 

18 12 7 11 9 16 27 18 15 13 13 14 10 17 

0 0 2 7 13 22 56 25 21 23 25 4 1 1 

0 0 9 12 7 10 53 53 35 6 2 1 1 2 

0 8 12 19 11 20 30 28 24 26 19 3 0 0 
0 0 7 18 19 22 34 25 29 29 14 1 1 1 

0 5 5 23 14 21 32 35 24 19 11 4 3 4 
0 0 12 15 9 22 42 32 28 11 8 8 5 8 

: 

1 

1 

1 

1 

1 

Rcmarks 

y 

...... 
CO 
0 



689 33 67 0 0 4 18 10 19 49 20 19 22 28 9 1 1 Sandy grave!. Found more satisfactory than 
other local gravels, whioh carry much soft 

12 slato and wear fast. 
ti 690 90 10 4 1 10 30 23 20 12 37 16 14 10 8 6 9 Coarsencss and proportion of sand vary with 
.L layers; samplo !rom coarse grave! with but 
.., little sand, and not so well graded as average . .... Makes firm road but wears fast under heavy, 

0 1 19 1 10 1 22 1 39 1 15 1 19 1 28 1 31 1 6J 1 1 
fast-moving traffic. 

691 1 27 1 73 1 41 61 0 1 Uniform in coarseness, but sandy in depth; 
sample !rom sandy grave!. Rather fine and 
forma corrugations under the heavy traffic of 
the main road. 

693 1 53 1 47 1 01 21 4ln1u1~1u1n1~1zs1w1 3J 0 1 1 JCarries low proportion of small pebbles but fairly 
well graded; sample slightly coarser than 
average. Has better wcaring quality than 

21u1u1n1n1~1n1~1n1 
other local gravels. 

697 1 33 1 67 1 01 01 3 1 1 1 1 JCarries over 75 per cent sand; sample !rom 
coarser and less sandy part. Slow to compact 
and makes smooth but not firm road; too 

:1 ~I 
sandy. 

701 

1 

53 

1 

47 

1 ~' 
6 1"1"1"1wlul~l~lnlul 1 !Weil graded, coarse. Makes smooth and firm 

road under ligh t traffic. 
702 50 50 0 0 11 9 21 59 47 29 12 6 2 Rather sandy but otherwise well graded. Makes 

smooth road, but surface softens in wet wcather. ....... 
Cl) 

Good on clay roads carrying light traffic. ....... 
70.5 1 49 

1 
51 

1 81 81 
5 JIBlulnl~lul~lulwl ~I ~ 1 

1 1s ample No. 705 is of fresh grave! !rom lower bank; 
705a 40 60 2 10 10 23 55 29 26 16 21 2 No. 705a, of partly weathered grave! !rom 

upper bank. Well graded, but upper part 

708 1 33 1 67 1 OI OI 

rather soft and sandy. Lower grave! satis-

71 1 1 
factory on ronds of small traffic. 

9 1 12 1 9 1 19 1 51 1 25 1 23 1 21 1 22 1 1 JWell graded but weathered and soft in upper 
bank; sample !rom fresher grave! in lower bank. 
On local clay ronds ol light traffic, compacts 
firmly and makes smooth surface. 

709 1 53 
1 

47 
1â1 

3 110 1 22 1151 21 1 29125119 1251 22 1 ~' ~ 1 
3 jSample No. 709 is ol upper grave!; No. 70'.la ol 

709a 70 30 1 13 16 13 17 29 54 26 8 2 7 lower grave!. Upper grave! uniformly coarse 
and well gmded, but partly weathcred and 
rather soft; lower grave! varies much in coarse-
ness but generally well graded and fresh. Lower 
grave! packs more readily and makes a more 
durable and Jess dusty road surface than upper 
grave!. The pebble composition is different in 

710 1 67 1 33 1 41 9 1 19 1 23 1 33 1 25 1 25 1 10 1 
both gravels. 

4 1 18 1 23 1 21 1 1 4 IWell graded but soit. Under light traffic makes 
smooth road surface, slightly muddy when wet. 
Sample pebbles had a percentage ol wear ol 18·4 
(Gradmg A) in the abrasion test. 



TiABUE II-+Continued 
Results of Tests on Gravels--Continued 

Propo1tlo 1 of 
Granulometric Analysis 

Sam pie pebble to e 111d. Pebbles Sand P er 
No . ---- cent Remarks 

Per Per Percent retained on screens Per centœtained on sieves pe.ssing 
cent cent 200 

pebble sand 21• 2· a· 1• ï' ;· :· 8 14 28 48 100 200 mesh 
' --------------------1---- - ---

713 82 18 0 2 14 27 18 17 22 56 20 4 3 6 4 7 !"am ple No. 713 is of upper grave!; No. 713a from 

7!3a 61 39 0 3 5 22 14 22 34 37 24 20 9 3 2 5 near pit bottom. Unüormly coarso and well 
graded throughout. Small amount used on 
!oral road has given good resu lts. Pebble corn-
position different in upper and lowor grave!. 

719 57 43 0 0 14 23 16 20 27 29 21 26 18 4 1 1 Frcsh , hard, well graded grave!. Takes long to 
consolidate on road but has good wcaring 
quality and road remains firm when wet. 

721 72 28 2 9 7 19 13 19 31 41 19 14 12 8 3 3 Varies in coarseness with layers, but on the wholo 
fairly uoilorm and well graded. Packs readily 
on road and makes a smooth, hard surface , but 
we1trs rather fast under fairly heavy, fast-

...... 
~ 

moving traffic. 
722 .... ····· ...... . . .... . .. . .... .. .. .... .... .... ... . . .. . .... .... .... .... ........ Varies much in coarscness, but generally coarse 

and well graded , although low in sand and 
small pebbles. l\fakes a har<l, firm, and dur-
able roarl surface, but coarseness of grave! a nd 
low proportion of sand cause the surface to be 
slightly rough . Grave! woulrl be improved by 
crushino.: . 

724 68 32 5 21 17 21 7 12 17 36 31 17 5 3 1 7 Coarse tin<l boulrlcry, but well graded iI larger 
atones screene<l out. Holùs 25 per cent bould-
ers. Crushin~ the grave! woul<l be botter than 
scrcenin)! out the ovcrsize. Pit recen tly opcned 
(1931). Grave! similar to No. 725, but softer. 

725 65 35 4 2 14 15 10 20 35 41 27 18 6 2 1 5 Coarseness decre!lscs grad ually in depth and 
grave! generally well graded . Packs rcadily 
anrl forma firm and smooth surface, unafîected 
by rain. Wears wcll undcr fairly hcavy traffic. 

729 72 28 18 6 15 22 12 11 16 30 24 20 14 5 2 5 C'oarse and bouldery, with about one-third 
boulders. Soft gravol, some of the pebbles 
crumbling under traffic. Packs readily aud 
forma smooth surface, hard and firm when dry, 
but softened by rain. Wears rather fast. 



733 1 78 1 22 1 41 5 1 17 1 21 1 14 1 19 1 20 1 23 1 10 1 21 1 30 1 9 1 31 4 1Uniformly coarso, low in sand and email pebbles; 
well gradcd if larger stones screened out. Pit 
just opened 
material. 

(1!)31). Looks like good road 

735 1 55 1 45 1 1 1 6 1 1 l 1 27 1 14 1 18 1 23 1 19 1 11 1 12 1 23 1 23 1 71 5 1 Partly sorted glacial drift, uniform in coarseness 
but poorly graded. Compacts readily and 
fi rmly on road and makes hard surface, smooth 
when clr:v, but softencd in rainy weather. 

4 1 22 1 19 1 20 1 35 1 21 1 29 1 21 1 13 1 91 41 
Wears well under light traffic. 

736 1 25 1 75 1 01 01 3 !Fine and hard gravel, grading varies much from 
place to place. The botter graded and Jess 
sandy material, as rcpresentcd by the samp!c, 
is used with good success in road-maintcnancc. 

737 54 46 0 0 4 14 18 26 38 30 22 18 16 5 4 5 Hard, coarse, well graded grave!, of low binding 
737a 62 38 0 0 4 21 22 26 27 26 21 24 22 4 1 2 power. As a stabilizing and binding medium, a 

little clayey sand is added with good results. 
739 46 54 3 0 10 22 12 17 36 28 24 17 15 7 4 5 Much the sameas No. 737. 

740 57 43 0 0 11 22 13 20 34 36 10 12 10 14 4 5 Uniform in coarseness and on the whole well 
graded. Consolida tes readily on road and re-
mains firm even when wet. 

747 1 63 1 37 1 61 2 1 15 1 23 1 16 1 17 1 21 1 21 1 17 1 33 1 20 1 41 21 3 JCoarse and bouldery, with 10 per cent boulders, 
but fairly well graded. Packs well and wears ........ 

CO 

9 1 23 1 16 1 22 1 23 1 36 1 17 1 21 1 19 1 41 1 1 
evenly on local roads of ligbt traffic. ~ 

751 1 75 1 25 1 01 71 2 JFresh, hard, coarse, and well graded; sample Jess 
sandy than averfj;e. Grave! makes smooth, 

s 1 v110 1 ~ 1 ~117 1 Ml~ IMJ17J 41 1 1 
durable road, una. ected by rain. 

753 1 69 1 31 1 31 3 IUnilormly coarse and bouldery, with over 25 per 
cent boulders, and low proportion of small 
pebbles. Pit just opened (1931). Packs readily 
and firmly uuder llgh t traflic. Good for 
foundation cour se. 

761 1 53 1 47 1 OI 0 1 11 1 19 1 12 1 21 1 37 1 39 1 29 1 19 1 6 1 2 1 1 1 4 IUniformly coarse and well graded. Old railway-
pit, !rom which a smalt amount of grave! has 
been taken and used on main road with good 
results. 

762 1 56 1 44 1 01 01 01 3 1 7 1 31 1 59 1 32 1 12 1 11 1 23 1 12 1 31 7 IFine, rather sandy, hard grave!; sample from 
coarser and Jess sandy part. Makes good road 
surface, which remains firm even when wet. 

763 1 21 1 79 1 OI OI 01 51 5 1 13 1 77 1 50 1 36 1 11 1 3 1 01 01 0 !Hard, well graded beach grave! of low binding 
power. When mixed with binding material 
makes smooth and ha.rd surface, unafiected by 
rain. 

766 1 64 1 36 1 OI OI 7l~ l 24 lnlMIVl~lnl17110l 31 3 ICoarse, fairly well graded grave!. Makes 
smooth, firm, durable road. Sam0Ie pebbles 
had percentages of wear of 7·1 ( rading A) 
and 8·6 (Grading D ) in the abrasion test. 



Proportion of 
Sa m pie pcbble to sand. 

No. 
Per Per 
cent cent 

pebblc sand 
---

767 88 12 

':. TABLE II--Concluded 

Results of Tests on Gravels-Concluded 

Granulometrio Analysis 

Pcbbles Sand Per 
cent 

Per cent retained on screens Percent retained on sieves passing 
200 

2t' 2• H' l ' ~· t• t• 8 14 28 48 100 200 mesh . 
------------------------

3 10 18 26 14 12 17 53 11 4 6 12 5 9 

Remarks 

Partly sorted glacial drift varies much in coarse-
ness; sample Jess sandy and harder tha.n aver-
age. Makes smooth road, like sand-clay road, 
some of the pcbbles crumbling rea.dily under 
traffio. Surfa.ce is not so bard as the average 
grave! road; wears fast and is dusty. Sample 
pebbles ha.d percenta.ges of wearo[ 17·0 (Grad-
ing A) and 14·4 (Grading B) in the abrasion 
test. 

...... 
CO 
Il>-
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TABLE III 

Mortar Test* 

Sand mortar: 1 cernent, 3 sand 

Per cent Tensile Compressive 
Sample Fineness of water strength, strength, Remarks. 

No. modulus used per cent of percent of 
standard standard 

7 days 28days 7 days 28days 
------

5 3·03 12·0 86 58 89 94 Tensile strength decreased at 
28days. 

7 3·78 11·4 118 113 159 151 
12 3·64 11 ·6 97 89 157 137 Slightly weathered. 
13 2·79 13·8 39 51 66 70 Deposit shallow and sand weath-

ered. 
20 3·52 13·8 61 68 92 125 Sample taken near surface. 
2lb 2·12 13·8 82 77 93 99 Fresb but: too fine. 
27 3·46 12·8 70 83 119 121 Weathered and holds mica. 
27a 3·19 11·8 73 90 116 118 Slightly weathered and holds 

mica. 
43 3·32 12·8 87 101 118 142 Slightly weathered. 
44a 3·40 13·1 90 88 140 128 Holds some clay. 
53 3·71 11·6 108 88 156 145 Slightly weathered. 
55 3·06 12·7 67 63 97 94 Deposit shallow and sand weath-

ered. 
61b 3·64 11 ·9 105 101 158 145 
78 3·99 11 ·4 98 106 157 158 Slightly weathered. 
79a 3·42 11·4 124 124 176 176 
81 3·10 12·0 92 82 135 136 Sligh tly weathered. 
88 3·17 12·0 97 76 133 140 Holds mica. 
90 3·30 13·0 56 65 109 103 Deposit shallow and sand rusty. 
98 3·81 11 ·3 90 76 110 121 Deposit sballow and sand weath-

ered. 
109 3·02 11 ·9 15 50 4 61 Sand grains rust-coated. 
119 3·80 10·6 92 68 167 155 Tensile strength decreased at 

28days. 
125 4·66 11·4 62 62 78 105 Sand grains dust-coated. 
126 3·57 10·9 138 107 211 203 
134 3·87 11 ·7 85 81 137 156 Sligh tly rusty. 
135 3·84 11·2 126 79 178 183 Tensile strength decreased at 28 

139 4·08 10·3 117 74 
days. 

188 141 Tensile strength decreased at 28 

139a 3·80 10·5 145 87 
days. 

217 181 Tensile strength decreased at 28 

153 2·53 13·8 100 97 
days. 

128 125 Sand too fine. 
153a 2·24 13·8 81 78 123 109 Sand too fine. 
162 2·47 12·7 93 86 139 123 Sand too fine. 
166a 3·91 10·0 138 111 240 195 
172 2·78 12·4 112 90 164 133 From run of the bank. Sand 

holds mica. 
179 3.43 12·0 58 74 131 131 Sand holds mica. 
206 3·52 13 ·9 125 Ill 117 123 Sligbtly weathered. 
210 4·18 12 ·1 134 136 145 141 
211 3·76 13 ·0 145 122 165 145 

•Qnly the material passing a Hnch screen (sand or fine aggregate) is used for this test. The fineness modulue 
is an indication of the fineness of the sand; the finer the oand, the lower its modulus. The standard test referred to 
is made on a mortar composed of one part of cernent and three parts of standard Ottawa sand. Mllrtars giving re
oults of at leaot 100 percent of the value of the standard test are conoidered suitahle for ail conditiono and are classi
fied as high grade; thooe testing over 70 percent and less than 100 percent o! the standard aresuitahle only for certain 
claooes o! work; thooe testing leso than 70 percent of the standard should be reiected . 

Nearly al! samples were collected primarily !or testing as road material, and are not, therefore, truly represent
ative o! that part of the deposit best euited for mortar or concrete work. 
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TABLE III-Continued 

Mortar Test-iContinued 

Sand mortac: 1 cernent, 3 sand 

Percent Tensile Compressive 
Sam pie Fineness of water 'atrengtb, strengtb, 

No. modulus used percent of percent of 
standard standard 

7 days 28days 7daya 28days 
------

213 3·79 12 ·8 106 111 144 141 
214 3·12 13 ·8 110 106 111 109 
218 2·99 15·1 85 82 97 96 
218a 3·65 12·7 139 124 156 158 

223 4·12 12·5 125 114 157 139 
226a 3·61 13·8 85 73 110 110 

231 2·74 13·9 84 106 85 107 
232 3·38 11 ·9 177 137 190 161 
237 2·47 13· 7 95 100 90 105 
240 3·73 14·9 135 111 139 125 
240a 2·03 16·0 81 71 61 65 

242 3·22 13 ·3 116 113 117 127 
244 3·64 14·5 138 109 132 120 
245 3 ·47 16 ·5 99 83 70 86 

248 2·93 13 ·8 106 100 106 114 

257 3·01 13·9 89 111 96 110 
258 3·23 15·4 113 103 100 110 
259 3·63 12·9 122 117 108 120 
262 2·95 16· 1 87 96 93 93 

265 2·48 13·8 68 87 81 95 
268 2·94 13 ·9 111 111 132 134 
269 2·70 13 ·0 98 113 93 108 
270 2·99 14· 6 90 99 85 101 
270a 3· 19 13 ·9 75 88 101 113 

276 4·00 13 ·9 153 117 135 120 

277 3·82 15 ·1 91 94 78 81 
279 3·27 12 ·5 14.7 130 123 123 
280 3·87 10·7 186 165 177 174 
280a 4·19 10·9 183 165 161 173 
282 3·24 12· l 131 135 140 150 
283 3·29 13·5 115 96 129 110 
285 3·45 13·7 53 67 46 78 

287 2·70 13 ·9 101 110 95 109 
288 2·48 14·6 90 99 85 101 
289a 2·67 13·8 93 106 100 107 
290 3·07 15·4 114 123 101 104 
291 2·71 13·9 121 110 117 119 
292 2·85 19·1 82 83 71 77 
295 2·78 14·3 120 115 100 107 
299 3·24 15· 1 109 109 134 157 

301 3 ·67 13·9 114 104 108 108 
303 3.99 11·7 170 143 183 164 

Remarb. 

Sligbtly weathered. 

Sand !rom sample No. 218, 
taken near surface is sligbtly 
dusty and ratber fine; No. 218a, 
taken d eeper , is coarse and 
clean. 

Sample !rom near surface. De-
posi t sballow. 

Sand too fine. 

Sand t-00 fine. 
Sample No. 240 dusty; No. 240a 

clean but fine; botb samples 
taken deep in the hank. 

Sam pie of parti y weathered 
material. 

Rather fine and slightly weath-
ered . 

Sligbtly weathered. 
Slightly weathered. 
Slightly dusty and weathered. 
Rather fine and grains slightly 

dust-coated. 
Clean, fresh sand , but too fine. 

C lean, sharp sand, but too fine . 
Both samples hold amall amoun 

of mica, which accounts fo 
low resul ts. 

Sand clean and coarsa but rathe 
soit. 

Weathered, dusty, soit sand . 

Grains coated with fine dust. 

t 
r 

r 

Slightly rusty and dusty. Sam 
pie !rom near surface. D e-
posit sballow. 

Clean, but too fine . 
Too fine sand. 
Clean, but too fine. 

Medium-fine and dusty. 

Sample !rom near surface; partly 
weathered and rather soit. 



Percent Sample Fineness 
Ko. modulus of water 

used 

308 3·41 13·2 

313 3·57 12·5 
315 3·84 11·6 
316 3·44 13·9 
320 3·23 13·7 
321 3·53 13·1 
323 3·69 11·4 
323a 3·62 12·1 
324 3·93 11·2 
327 3.77 13·9 

329 3·24 13·7 
333 3·79 13·1 

339 3·64 12·1 
343 3·82 13·4 
345 3·67 11·2 
349 3·63 13 ·7 

351 3·33 11·6 
35la 3·30 11 ·6 
352 3·71 13 ·2 
352a 3·23 11·3 
354 2·92 13·8 
355 3·42 10·5 
356 3·38 12·4 

361a 3·81 11·4 
361b 3·90 12·4 
363 3.43 13·8 
372 3·39 12· l 
385 4·07 11·9 
386 4·10 11·0 
386a 3.79 12· l 
391 2·81 13·5 
399 3·22 12·5 
404 3·20 11·4 
419 3·77 11·3 
421 3·51 13·8 

432 3·23 12·4 
436 3·79 13·8 
460 3·24 15·0 
468 3·71 15·4 
492 3.35 12·4 
499 3·29 12·5 
515 3.39 13·8 
515a 3·14 15·0 
523 3·03 12·7 
528 3.47 12·8 
534 3.24 12·5 
536 3·82 11 ·7 
537 3·67 12·8 
538 3·44 11·3 
540 3·56 11·4 
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'I1ABL'.E III-Contînued 

Mortar Test~Continued 

Sand mortar: 1 cernent, 3 sand 

Tensile Compressive 
strength, strength, 
percent of percent of 
standard standard 

7 days 28days 7 days 28days 
------

113 95 114 119 

151 139 176 146 
202 165 177 159 
143 126 135 150 
125 136 152 147 
104 111 122 126 
159 133 157 150 
132 127 145 146 
134 133 171 173 
57 69 71 87 

118 140 115 128 
20 58 10 42 

153 136 141 136 
138 127 118 130 
159 143 149 153 
83 87 81 88 

162 146 153 140 
147 145 157 165 
143 132 143 158 
155 150 122 129 
115 114 125 138 
145 136 151 146 
100 101 101 96 

150 143 209 175 
138 130 172 158 
113 110 140 132 
111 120 116 144 
136 139 149 164 
157 142 217 170 
122 136 139 163 
96 88 129 113 

110 102 138 112 
112 120 126 130 
123 127 170 150 
84 81 105 130 

86 99 129 115 
96 92 107 117 
73 72 107 87 
98 106 103 117 

107 117 160 138 
110 92 136 110 
106 102 121 133 
94 98 96 112 

116 105 152 175 
130 123 177 147 
102 109 127 164 
163 144 191 175 
120 120 163 185 
116 130 137 163 
! .... 4 1 30 1 81 2 09 

Remarks. 

Grains slightly dust..coated. 
Sample from near surface. 

Sand holds dust and organic 
matter. Sample from near 
surface. 

Grains slightly coated with clay 
mixed with organic matter. 
Sample from near surface. 

Rusty and dusty. Sample from 
near surface. Deposit shallow. 

S!ightly rusty and dusty. Sam-
ple from near surface. 

Dusty sand . 

Sample from run of the bank. 

Sand slightly fine. 

Dusty sand. Sample from near 
surface. 

Slightly weathered. 
Slightly rusty. 
Shaly and dusty. 
Slightly weathered and dusty. 
Slightly weatbered. 
Fairly fresh sand. 
Sligh tly d usty. 
Ciayey sand. 
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'.DABilE III-Continued 

Mortar Test~Continued 

Sand mortar: 1 cernent, 3 sand 

Percent Tensile Compressive 
Sample Fineness of water strength, strength, Remarks. 

No. modulus used percent of percent of 
standard standard 

7 days 28days 7 days 28days 
------

557 4·06 12·5 77 89 96 137 Sample includes partly weath-
ered material from near sur-
face. 

559 3·66 10·9 105 129 146 157 
560 3 ·71 11·9 159 144 209 180 
565 3·70 12·4 137 115 144 184 Sample !rom stock-pile. 
575 3· 15 14·9 23 53 25 53 Sample !rom near surface in-

576 3·58 14·9 80 86 89 113 
cludes some rusty material. 

Sample includes partly weath-
ered material. 

581 3·76 10·7 155 133 170 202 
589 3·05 12·1 111 108 150 185 
601 3 .75 11·3 109 103 89 80 Sand grains mostly fiat slate, 

hence low compressive strength. 
602 3·25 11 ·5 120 137 134 125 
603 2·95 13 ·8 102 104 134 117 Fresh but rather fine; sample 

Crom test-pit dump. 
609 4·56 10·5 118 121 160 145 Very coarse, slightly weathered. 
614 3·21 12·3 127 125 151 1711 
619 3·10 13·0 129 133 114 117 
623 3.37 12·5 120 130 130 161 
626 3·05 13 ·8 73 84 96 100 Sam pie !rom near surface 0 

637 3·12 12 ·0 121 
shallow deposit. 

121 112 127 
638 3·65 11·7 113 123 167 185 
640 3·52 13 ·8 63 91 92 115 Sample from shallow deposit in 

cludes partly weathered ma 
te rial. 

641 2·53 15· 1 88 95 91 96 Fresh but too fine. 
646 3·79 12·4 148 142 150 174 
650 3·66 11·9 41 57 67 104 Coarse and clean; low result ma y 

be due to friable slate. 
652 3·30 12·8 118 145 144 144 
655 3·57 13 ·8 155 127 171 170 Coarse; s lightly clayey. 
658 4·26 12· 1 148 137 156 127 
659 3 ·67 12·1 159 131 175 184 
660 3 ·74 12 ·7 137 143 130 160 Coarse; slightly clayey. 
664 3·42 12 ·3 127 125 130 115 Sand grains largely slate. 
669 3·36 12·4 111 12-8 167 157 
670 3·48 12 · 1 120 131 157 153 
671 4·03 11·9 121 117 174 145 Coarse, slightly weathered and 

673 3·29 13·8 155 
clayey. 

133 183 152 
678 4·21 12·8 152 132 194 156 Coarse, slightly clayey. 
680 3·39 13 ·0 150 135 167 139 Slightly claycy but otherw' 

clean . 
681 3 .42 13 ·8 107 127 170 147 
686 4·28 12·7 111 92 171 155 Sample Crom near surface; coarse, 

687 3 ·55 12·3 132 
slightly dusty. 

149 145 191 
687a 3·57 11·4 145 157 176 165 
688a 3·29 19·3 61 76 87 92 Low result due to clay and silt. 
689 3·07 12·7 79 92 126 123 Sample includes partly weath 

ered material. 
691 3·03 12·4 86 92 120 111 Sam pie includes some pa~ly 

weathered and rusty material. 



Percent Sample Finenes~ of water No. modulus used 

701 3.59 12·4 
702 4·01 13·8 
705 3·53 13·0 
708 3·31 13·8 

709a 4·04 13 ·8 
713 3·84 12·8 
719 3.47 12·8 
725 3·81 13·8 
729 3·39 17·2 

733 2·87 14·9 
735 2·44 15·5 
736 3·19 13·8 
737a 3·34 13·8 
740 3·26 16·3 

747 3·16 12·8 
751 3·53 11 ·1 
753 3·38 12·5 
761 3·82 11·7 
763 4.33 11·0 
766 3· 17 13·8 
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'11ABI.1E ill-Concluded 

Mortar Test-'Concluded 

Sand mortar: 1 cernent, 3 sand 

Tensile Compressive 
strength, strength, 

percent of percent of 
stand a.rd standard 

7 days 28days 7 days 28days 
------

130 135 134 152 
136 129 136 120 
130 140 164 150 
136 132 116 105 

150 122 185 195 
148 135 190 202 
136 125 135 165 
148 140 219 175 
107 113 115 122 

113 118 141 163 
77 81 82 99 

118 127 150 160 
98 96 131 161 

116 107 137 125 

159 123 165 177 
173 151 160 205 
143 123 192 217 
179 139 224 169 
137 121 199 171 
120 111 111 166 

Remarks. 

Large amount of shell fragments. 
Large amount of shell fragments. 
Large amount of shell fragments. 
C!ean; sand grains mostly fiat 

slate. 
Coarse; slightly clayey. 
Coarse; slightly clayey. 

Coarse; fresh and sligh tly clayey. 
Sand grains mostly shale or slate; 

soit and slightly clayey. 
Ciean and fresh but rather fine. 
Too fine. 

Sand grains slightly dust-coated. 
Sample includes partly weath-

ered material. 

Slightly clayey. 
Coarse; slightly dusty. 
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TABLE IV 

List of Deposits Mentioned in the Report 

No. Location Owner See pages 

Pontiac County 

1 Lot 9, Con. I , Chichester ......... Roads Department ......... 19, 34, 143, 170 
2 " 1, " l, u . . . • . . . . " " •........ 19, 34 
5 1, " 1, Mansfield .......... Desja rdins .................. 19, 34, 143, 170, 195 
6 " 13, " V, Litchfield ........ W. Cole ..................... 19, 35 
7 Campbell's Bay ........................... . ................... 19, 35, 143, 170, 195 
8 Lot 26, Con. VI, Litchfield .................................... 143, 170 

12 Portage du Fort ................ . .. Howard .. . ................. 19, 143, 170, 195 
13 Lot 19, Con. 1, Clarendon .......... Mrs. Paul. .................. 35, 143 , 170, 195 
15 " 19, " VII, " ......... C. Chamberlain ............. 143, 170 
16 9, " VI, ........ . M. Dale ........ .... ... .. .. . 34, 35, 143, 170 
18 7, " V, ......... H. Hodgins ......... ........ 35 
20 1, " IV, Bristol. .......... W. Thompson ............... 36, 143, 170, 195 
21 6, " IV, " ........... Moyle ...................... 19, 36, 143, 170, 195 
22 8, " Ill, .. ......... J. Dodds ................... 19, 36, 143, 170 
23 " 14, " VII, " ........... M. T. Gallagher ............ 143, 170 
26 9, " VII, Onslow ...................................... 37 
27 8, " VII, " ......... S. Walsh ............. . ...... 19, 37, 144, 171, 195 
28 " 22, " VII, ..... .... W. Westbrook ............... 19, 37 
29 " 24, " VII, ......... Clark ....................... 37 
30 " 24, " IV, .. . .. .... Robertson .................. 34, 38 

Hull County 

31 Lot 17, Con. X, Eardley ........... P. E. Chartrand ............ 19, 38, 144, 171 
33 " 2, " VII, Wakefield ....... W. Meehan .................. 38 
35 Lots 50, 51, 52, Con. Il, Low ....... S. O'Rourke; C.P.R.; others 19, 38, 39 
37 Lot 47, Con. X, Low ..... . .. . . .... Brooks ...... ... ............ 19, 39 
38 " 12, " XI, Aylwin ........... J. Heeney ............ .. ... .. 19, 39, 144, 171 
39 " 49, " X, " ... .. .. . .. P. Pétrin .......... ... ...... 39, 144, 171 
40 " 49, " XI, . . .. ..... . A. Desjardins ............... 39 
41 " 15, " 1, Wright . . ........... N. Bénard .................. 39, 144, 171 
43 " 21, " III, Bouchette . .... ... O. Saumur .. ... .... .... .. . .. 40, 144, 171, 195 
44 " 43, " IV, " .. ..... E. Lafontaine ............... 20, 40, 144, 171, 195 
45 1, W. Gatineau, Maniwaki .... P. Brascoupé ........ . .. . .... 20, 40, 144, 171 
46 " 31, Con . III, Kensington ....... L. Thériault .. .... . ......... 40 
47 " 42, " 1, " ...... J. MacSheffrey .............. 41 
53 6 miles N.E. of Ste. Famille .... .. . L . Brunet .... ........ ....... 20, 41, 144, 171, 195 

Lahelle County 

54 4 miles W. of St. Jean .... . ...... . .. Roads Department ......... 20, 41, 42 
55 1 mile W. of St. Jean ............... F. Fleurant ....... ... .... ... 20, 42, 144, 171, 195 
61 Lot 23, Con. I , Campbell .. ..... . .. M. Valiquette ............... 20, 42, 145, 171, 195 
67 " 41, " V, Loranger .......... J . Gagnon .. ...... .. ......... 42 
71 14, S.W. Rivière Rouge, 

Marchand ............ T . Fortin ................... 42, 145, 171 
73 " 27, Con. Ill, Clyde ............ La Fabrique .... ... ..... . ... 20, 42, 145, 171 

Papineau County 

74 Lot 13, Con. VII, Templeton ...... Madore . .... .. ... . . ..... . ... 43 
76 " 7 " IX " Mrs. Charette ............... 43, 145, 171 
78 " 12'. " IX'. Buckingham ..... H. Gorman ................. 145, 172, 195 
79 " 13 " IX " .. ... Laframboise ... . ... . . ....... 43, 145, 172, 195 
80 " 14' " VII ..... W. Newton ................. 43, 44, 145, 172 
81 " 14'. " VII: ..... W. Newton ................ . 44, 145, 172, 195 
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Papineau County-Concluded 

82 Lot 14, Con. VI, Buckingham ..... A. C. Smith .............. . . 44, 145, 172 
83 " 15, " 'VIII, Locbaber ....... M. Burke . ......... . .. ...... 44, 145, 172 
85 3 miles N.W. of Montebello ... ..... E. Arbique . ..... .. ......... 20, 44, 145, 172 
86 2 miles N.W. of " ....... A. Périard .................. 20, 45, 145, 172 
88 H miles S.E. of St. Amédée ....... O. Gagnon ... . .......... .... 45, 145, 172, 195 

Aroenteuil County 

90 Lot 33, Con. I, Augm. Grenville . .. Alex. Campbell ............ . 20, 45, 145, 172, 195 
91 " 29, " I, " ... Arch. Campbell ............. 20, 45 
92 " 25, " X, Grenville .. . .. .... A. Page .................... . 45, 146, 173 
97 " 26, " V, Chatham .......... W. Lafleur .................. 45 
98 " 23, " V, " ......... A. Lavigneur ................ 45, 146, 173 , 195 

101 " 24. " XII, " . ........ Roads Department .... . .... 45, 146, 173 
103 6 miles E. of Lachute .......................... . . . .. ........... 20, 45 

Terrebonne County 

109 Lot 24, Con. VI, Wolfe .. ...... ..... W. Levert . ................. 20, 46, 146, 173, 195 
110 " 2, " VI, " ...... . ..... J. Ouellet .... . . . ............ 20, 46 
111 " 42, " VI, Beresford ......... D. Lajeunesse ............... 20, 46, 146, 173 
112 " 35, " VI, " . ....... A. Lanthier ..... . ........... 20, 46 
113 " 13, " V, ........ Roads Department ......... 20, 47, 146, 173 
115 t mile N. of Piedmont ............. Ach. Lalande ............. . . 47, 146, 173 
116 Piedmont .................. . . . ... . Art. Lalande ........ . . . ..... 47, 146, 173 
117 t mile S. of Shawbridge ..... . .... . J. Clavel.. .................. 47 
119 2t miles N.W. of St. Jérôme .... ... A. Durant ............. . .... 20, 47, 51, 146, 173, 195 
120 lt miles W. of " ....... A. Lemay ... . ......... . .... 48 
121 H miles W. of " .... . .. A. Lebeau . . ........ . ....... 48, 49 
122 l t miles W. of .. ... .. H . Danis .. .. .... ...... . .... 48, 49 
123 2 miles S.W. of ....... Coulombe et Limoges ...... . 48 

125 
126 
127 
128 
129 
132 
133 
134 
135 
139 

141 

Montcalm County 

Lots 6, 7, Con. II Rawdon ............ ... ... .. .......... . . .... 20, 49, 51, 146, 173, 195 
Lots 5, 6, Con. II , " ...... . . N. Landry . .. . ............. . 20. 49, 51, 146, 173, 195 
2t miles S.W. of Ste. Julienne .. .... Roads Department .. ....... 20, 49. 51, 146, 173 
Lot 7, Con. III, Chertsey ......... L. Tremblay ............... . 50, 147, 173 
" 9, " VII, " . ..... .. X . Charron ................. 50 
" 17, " VI, Cbilton ........... La Fabrique ................ 50, 147, 173 
" 25, " III , Lussier .... ... .. . . I. Lavoie . ......... ..... .... 50 
" 11, " III, " ........ . . E. Riopel. ...... ............ 50, 51, 147, 173, 195 
" 13, " VI, Rawdon ..... . .. . . J. Brousseau ..... . . . ... . . . .. 21, 51, 147, 174, 195 
" 15, " III, " .. Brouillet Sand & Grave! Co., 

Ltd .... . .................. 51, 52, 147, 174, 195 
1 mile W. of Les Dalles.......... L. Lachapelle ........... . ... 52 

Joliette County 

147 5 miles S.E. of St. Alphonse . .. .. . . G. Marchand ....... .. .. . 147, 174 
153 4t miles S.W. of St. Félix ........ . . Standard Sand, Ltd ........ 52, 147, 174, 195 

Berthier County 

157 Lot 11, Con. X, Brandon. . Mrs. P. Phaneuf. ........ . ... 147, 174 
159 '' 9 '1 V '' ..... . . N. Ducharme ... .. ....... . .. 52, 147, 1'/4 
160 8' " IÙ " ..... . .... A. Bacon .......... ...... . .. 53 
161 7' " IV' .. .... .... .J. D. Gaudet ........... . ... 53 
162 8' " IV' .... . ... . . P. Lavallée ... . ............. 53, 147, 174, 195 
163 9: " IV: ......... . L. Rondeau .. .. ............. 53, 147, 174 
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Maskino11{Jé County 

165 1 mile S.W. of Ste. Ursule Station. Canadian rational Ry ...... 53 
1166~ ltrr:ilesN.W. " :: . W.Michaud;E.Bergeron .... 21,53,54,147, 174,175,195 

2miles N.W. . Roads Department ....... . . 21, 54, 147, 175 
168 4t miles N.W. of St. Léon ................................. . ... 54, 147, 175 
172 3 miles W. of St. Paulin ..... ....... T. St. Louis ................ . 21, 54, 147, 175 195 
173 Lot 6, Range S.E. Riv. du Loup ... ............ .. ........... 54 ' 
175 " 26, " S.W. " " S. Lambert ................ 55 

St. Maurice County 

178 Lot 5, Range IV, Augm. Caxton. Roads Department . .. .... .. . 21, 55, 147, 175 
179 " 12, " IV, Caxton ...... ... J. Lessard ... ... ......... ... 55, 148, 175 195 
180 " 67, " I, St. Etienne ...... . E. Dupont .................. 56 ' 

Champlain County 

182 3 miles S. of St. Tite ............ . .. E. Gagnon .... . ............. 56 
183 lt miles N.W. of St. Tite ......... .. Roads Department ........ . . 21, 56, 148, 175 
185 2t miles N.E. of Ste. Thècle ........ O. Champagne .. .. .......... 21, 57 
186 HmilesN.W.ofSte.Anne . ... .... .. (Rivergravel) ............... 21, 57, 148, 175 

Portneuf County 

193 !imilesW.ofSt. Raymond ........ E. Moissan .........•. . ..... . 21, 57, 58, 148, li5 
195 1 milo S.E. of Ste. Catherine ...... A. Derus ................... . 58 
198 3t miles N.W. of St. Augustin ..... . P. Paradis ... ..... .......... 58 
200 3~ miles W. of St. Augustin .. .. .... A . Soulard .................. 58 

Quebec County 

202 2 miles S.E. of Valcartier . ... . ...... C. Hicks . . .. .. ...•..... . ... . 59 

Huntingrlon County 

206 Lot 20, Con. I, Dundee ........... Mrs. Watson ................ 22, 60, 61, 148, 175, 19& 
207 " 18, " IV, " ...... . . . . C . Smallman ............... 60 
203 " 18, " IV, ........ . . Mrs. M. Holden ............. 22, 61 
210 " 61, " V, Godmanchester .. Township and C .N.Ry ...... 22, 61, 148, 175, 195 
211 " 55, " IV, " .. J. S. Leblanc . ... . ... ........ 22, 61, 148, 175, 195 
213 " 42, " IV, .. S. Barry ............. . ...... 22, 61, 148, 175, 196 
214 " 47, " II, .. U . Hurteau ................. 62, 148, 175, 196 
215 " 47, I, . . O. Caza .................... . 62 
216 Lots 25, 26, Con. II, .. A. Mainville; J. Brunet ....... 62, 148, 176 
218 " 9, Con. II, F.lgin ............ F. Brown ................... 62, 149, 176, 196 
223 Lot 38, " III, Hinchinbrook. .. R. Arthur .... . . ..... . ..... . 22, 62, 149, 176, 196 
226 " 27, II, Franklin . ...... . E. Roy ........ . ............ 22, 63, 149, 176, 196 
229 " 81, II, Havelock ... .... C.B. Edwards ...... . .... . . . 22, 63, 149, 176 
231 " 106, " III, Hemmingford .. R. Hayden ... . ........... . . ti3, 149, 176, 196 
232 " 178, V. " .. Township .. ......... . . ...... 63, 149, 176, 196 

B eauharnois County 

235 4milesE.ofValleyfield . .......... . J.Boyer ..... . .. . ........... 149, 176 

Châteauuuay County 

237 î miles S.W. of CairnEide .. ..... . .. . D. Greig . ... ...... . ...... .. . 64, 149, 177, 196 
240 ~miles S. of Ste. Philomène .... .. . T. Thibert . . ................ 64, 65, 149, 177, lW 
241 H miles S.E. of " ....... E. Vallée ..... .... .......... 64, 65 
242 2 miles S.E. of ....... Canadian National Ry ...... 65, 149, 177, 196 
243 lt miles S.E . of . . ..... A. Bannan ..... . . . ....... . .. 65 
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Nar:ierville County 

244 lt miles S.W. of Rt. Michel. ...... . . T. Bisson ................... 22, 65, 66, 149, 177, 196 
245 1 mile E. of St. Rémi. . . ........... . O. Robert; F. Houle ...... . .. 22, 65, 66, 149, 177, 196 
24 7 Douglasburg. . . . . . . . . . . . . . . . . . . . . . R. Béchard ............... .. 22, 66 
248 H miles W. of Napierville ...... .... E . Cyr; N. Fortin ..... .. .... 22, 66, 150, 177, 196 

St. Johns County 

251 2 miles W. of Odelltown . ......... .. Parish of St. Bernard ... . . . .. 22 , 67, 150, 177 
255 2 miles W. of St. Valentin .. .... .. .. C. Deneault ................. 67, 150, 177 
257 21 miles B.W. of Ste. Blaise ........ B. Breault . ... . ............. 23, 67, 150, 177, 196 
258 2 miles B.W. " ........ . A. Gagnon .............. . ... 23, 67, 150, 177, 196 
259 3tmiles B.W. of St. Johns ...... . . . .. A. Tremblay;A. Roulier .. .. 23, 68, 150, 177, 196 

Chambly County 

262 ! mile N. of8t. Bruno .. ...... . ..... E. Goyer . .. . ..... . ....... . . 68, 150, 177, 196 
263 HmilesW.ofSt.Basile ............ F.H.Clergue ............... 68, 150, 177 

Iberville County 

265 2 miles N.E. of Pt. Alexandre . ...... J . Breault ......... .... ...... 23, 69, 150, 177, 196 
268 1 mile N.E. of St. Grégoire .. ....... E. Tétreau .................. 23, 69, 70, 151, 178, 196 
269 lt miles N.E. " .......... U. Benoit ..... ..... ..... .. . . 23, 70, 151, 178, 196 
270 2i miles NJY. . ........ E. Metras ............. . . .. .. 23, 70, 151, 178, 196 

Missisquoi County 

273 Lot 6, Con. VII, Stanbridge ...... A. A. Coderre .............. 70 
274 " 19, " VI, " .... .. P. Clouatre .......... . ...... 71 
275 " 47, I, Farnham West .. . C. Laurin .............. . .... 151, 178 
276 " 14, " St. Armand ......... . B . Wilson ........ . .... ...... 23, 71, 151, 178, 196 
277 " 3, X, Dunham ........ . . G. Barnes . .................. 71, 151, 178, 196 
279 " 28 , " V, " .......... Cowansville (Municip.) .... 23, 71, 151, 178, 196 
280 " 28, " VI, .......... Roads Department ......... 23, 71, 151, 178, 196 

Rouville County 

281 lt miles S. of Canrobert ....... .. ... A. Mercure .................. 72 
282 2! miles E . of Abbotsford .......... C. Ball. . . . ................. 72, 151, 178, 196 
283 ! mile W. of Mont St. Hilaire ... . .. A. Guertin ... . .. . .... ... .... 73, 151, 179, 196 
285 1 mile S.E. of St. Hilaire .......... R. Desourdy .............. . . 152, 179, 196 

Bagot County 

287 2 miles S.E. of St. Dominique ..... F. X. Breault ..... .. ........ 23, 73, 74, 152, 179 , 1Q6 
288 2 miles S.E. of " ..... A. Lebeau .... .... . ........ . 23, 73, 74, 152, 179 , 196 
289 2! miles E . of . .. .. M. Deslandes . . .... .. . .. . . ,. 23, 74, 152, 179, 196 
290 2t miles E . of " .... . A. Dubreuil. ........... . .... 23, 74, 152, 179, 196 
291 lt miles S. of St. Liboire ...... ... . J. Rodier .... .. ......... .. .. 23, 74, 75, 152, 179, 196 
292 lt miles S.E. of " . . ........ A. Desmarais .......... .. ... 23, 74, 75, 152, 179, 196 
295 l! miles N.W. of " ...... . ... H. Montmarquette .. . ..... , . 23, 75, 153, 179, 196 
299 Lots 2, 3, Con. XII, Grantham... . . .. ...... , .. ............. 23, 75, 153, 179, 196 
301 Lot 33, Con. VI, Acton ............ H. Guérin; J. St. Amand ..... 23, 75, 153, 179, 196 
303 " 29, " VI, " . . ..... . ... H. Champagne ........ . . . ... 23, 76, 153, 179, 196 
308 " 14, " III. ........ . .. Mrs. Bisaillon ............... 153, 179, 197 

Brome County 

313 Lot 4, Con. li, Brome .. ...... . ... W. Mac Neil.. ............... 76, 153, 179, 197 
315 "7, "li, " ............ RoadsDepartment ......... 23,76,77,153,180,197 
316 "10, "VI, ........ .. .. J.C. Soles .................. 77,153,180,197 
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Brome County-Concluded 

320 Lot 16, Con. V, Potton ........ . .. Roads Department . ..... ... 153, 180, 197 
321 " 2, " VI, Bolton . ......... . D. Coates . .-............... 153, 180, 197 
323 Lot 11, Con. I, " .......... . M. Hunt ..... . .... ........ .. 23, 76, 77, 153 , 180, 197 
324 " 21, " VIII, " ... ........ J. Crav.iord ... ... ... ...... . . 23, 76, 77, 153, 180, 197 

327 
329 
333 
334 
335 
336 
337 
339 
343 
345 
349 

Shefford County 

Lot 13, Con. II, Milton ............ G. Messier ..... . ...... . ..... 78, 153, 180, 197 
" 2, " I, " ..... ... .. .. S. Paul. ........ .. ... ... . ... 78, 15-!, 180, 197 
" 16, " X, Roxton .......... . . N . Raymond ............... 24, 78, 154, 181, 197 
" 17, " X, " . . .... . . . .. A. Parent .................. . 154, 181 

Lots 3, 4, Con . I, Shefford ...... . . . A. Sirard; M. McMahon .. ... 154, 181 
Lot 23, Con. 1, " . .... ... Roads Department ....... .. 24, 79, 154, 181 
" 23, " V, . ... .. .. R. Stretch . . . ............... 79 
" 23, " VII, .... .... Mrs. C . McLaughlin ......... 79, 154, 181, 197 
" 27, " VIII,,_ " . . .... . . Roads Department ......... 24, 80, 154, 181, 197 
" 16, " IX, >:itukely .......... Z. Gervais .................. 24, 80, 154, 181, 197 
" 15, " I, Ely ..... . ..... ..... 8 . Ferland .................. 155, 181, 197 

Drummond County 

350 Lot 11, Con. X, Durham ..... . .... Bonner Sand & Ballast Co .. 24, 80, 155, 181 
351 " 10, " IX, " . ......... E . Reed; J. E . Mitchell. .... 81, 155, 181, 197 
352 Lots 14, 15, Con. IX, Durham .. . .. Dominion Sand & Stone Co. 80, 81, 155, 181, 197 
353 Lot 6, Con. IV, Durham .......... L . Pye .... . ................. 24, 81, 155, 181 
354 " 11, " III, " .. .. ..... A. Cross ..... ... ............ 155, 182, 197 
355 " 24, " I, ......... T. Labonté .......... .. ..... 82, 155, 182, 197 
356 " 15, " IX, Wickham ....... . A. Lepage ................... 24, 80, 82, 155, 182, 197 
358 1, " VIIJ, Wendover ...... A. Lafond . .................. 24, 82, 155, 182 
359 1, " XIII, " .... .. Roads Department ......... 24, 82, 155 , 182 

Stanstead County 

361 Lot26, Con. III, Barnston ......... Canadian National Ry .. . ... 83, 155, 182, 197 
362 " 26, " III, " .... .. .. Coaticook (Municipality) .... 24, 83, 155, 182 
363 9, " II, .. . ..... C. Smith .......... .. . .. .. . . 24 , 83, 84, 156, 182, 197 
364 5, " II, Hatley . ... ........ Township . . . ........... . .... 84 
365 " 17, " III, " .......... . H. Lebaron ... . .. . .... .. ... . 84 
369 1, " VIII, Stanstead ..... . Township . . .. . .............. 84 
372 " 13, " IX, Hatley ...... .. ... J. Ingalls . . .... .. ...... .. . ... 84, 156, 182, 197 
375 " 18, " IX, " ....... Roads Department ... . . . .. . 24, 84, 156, 182 
379 l, " XIV, Magog.. " " ... .. .... 24 , 85 

381 
382 
383 
385 
386 
387 
389 
390 

Sherbrooke County 

Lot 27, Con. X, Orford ......... . .. Roads Departrnent . ........ 85, 156 , 183 
" 11, " II, " ........ . ... B. Charest ....... . .......... 156, 183 
" 10, " V, Ascot . .......... . . J. Mallory ............. . .... 85 
" 28, " I, " .... ... ...... J. Bélanger ......... . .. . . .... 85, 156, 183, 197 

7 " I, Orford . . . ...... .... City of Sherbrooke . .. .. .... 24, 25, 86, 156 , 183, 197 
6

1 

'' I, '' ............. W. Brault ................... 24, 25, 86 
2' " II, " ... ... .. K. Moe ...... . .............. 24, 25, 86 , 156, 183 
1' " II, '' ......... S. Clark ........... . ... . .. .. 24, 25, 87 

Richmond County 

391 Lot 33, Con. V, Brompton . .. .. . ... H. McLeod ................. 24, 25, 87, 156, 183, 197 
392 " 32, " V, " ........ . J. Ross ..................... 24, 25, 87, 156, 157, 183 
393 " 21, " XIV, Windsor . ... .... A. Paquette ....... . ...... . . 24. 25, 88 
394 9, " XII, " ..... . .. J. St. Pierre ...... . .... ...... 24, 25, 88 
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Richmond County-Concluded 

395 Lot 1, Con. XV, Cleveland .... ... J. Leclair . ...... ....... ..... 24, 25, 88 
396 " 11, " XV, " ....... W. J. Ewing .. ....... ........ 24, 25, 88, 157, 183 
399 " 7, " VIII, Melbourne ...... R. Barr ...... . .............. 24, 25, 88, 157, 183, 197 
401 9, " XIV, Cleveland . ..... W. H. Healy ................ 24, 25, 89 
402 " 11, " XII, " ...... Roads Department .. . . . .. .. 89, 157, 183 
403 " 22, " I, Shipton .... . ... .. .. A. Allison ............ . .... .. 25, 87, 89 

Arthabaska County 

404 Lot 15, Con. I, Warwick ........... W. Gauthier . .... .. .. .. ... .. 89, 157, 183, 197 
406 " 9, " XI, Stanfold .... . ... . . (River grave!) .............. 89, 157, 183 
409 " 25, " X, Chester. .... . ..... " " . . ..... . ...... 89, 157, 183 

Compton County 

413 Lot l3, Con. IV, Westbury .. ....... A. Gilbert .................. 90 
414 " 13, " IV, " ........ Corpor. East Angus .... . ... 90, 157, 183 
418 " 1, " VII, Bury ... ... ... .. . A. Veilleux ......... . ........ 25, 91 
419 5, " B, " .... .. . . .... C. Ord; Township ........... 25. 91, 157, 183, 197 
420 " 18, " D, Lingwick ... ...... . Roads Department .. ...... . 91 
421 " 37, " K, " ......... J . Smith ; Roads Dept .... . .. 25, 91, 157, 184, 197 
423 " 16, " III. Clifton .. .. . . ..... J. Reid .. .. ................. 92 
424 " 15, " III, " .......... Mrs. L. St. Germain ........ 92 
426 3, " II, Auckland ...... ... H. Roy ...... .... .......... . 92 
427 6, " I, Hereford ...... . .... F. Rowell ........... ... ..... 25, 92, 157, 184 
428 " 19, " Y, Eaton .......... . .. Mrs. McMurray ............ . 158, 184 

Wolfe County 

432 Lot26, Con. I, Ham ............... H. Ramsay .... .. ........... 93, 158, 184, 197 
433 " 45, " A, " . ... ....... .. . O. Aubert ..... . ........ ... . . 93 
436 " 10, " XII, Stratford ... .... . A. Gagnon ..... . ............ 93, 158, 184, 197 
437 6, " XII, " ................ . . . .... .. .......... 93 
446 5, " III, Dudswell ........ J. Labrecque ................ 94 

Megantic County 

451 Lot 4, Con. IV, Ireland . . ......... (River grave!) ...... .. ...... 25, 94, 158, 184 
458 " 23, " IV, Nelson ........ ... J. Lacasse ................... 158, 184 
459 " 15, " VI, " ........... (River grave!) .............. 25, 94, 158, 184 

Lotbinière County 

460 2 miles N.E. of Dosquet ........... N . Charest . ... ......... .... 95, 158, 184, 197 
461 3 miles W. oflssoudun .......... . .. A. Poulin .. . ..... .. ......... 95 
462 2i miles N.E. of St. Flavien ....... J. B. Demers . ......... . . . .. 95, 158, 184 
465 lt miles S.E. of St. Apollinaire .... . J. Gingras ...... . .... .. .... . 95, 96, 158, 185 

Frontenac County 

468 Lot27, Con. A, Lambton .......... J. Bélanger .................. 96, 158, 185, 197 
473 " 57, " I N .E., Whitton ...... N. Roy .................... . 25, 96 
475 " 55, " II, Spalding .......... J. Breton ............. . ..... 25, 97 
476 1, " II, Woburn ......... . . A. Roy ............. . . ...... 97, 159, 185 
477 " 27, " I, Ditchfield ..... . ... Roads Department .... . . ... 97 
478 " 10, " III, " .... ... .. F. Bédard ... .. . . .. . .... . ... 97 
479 " 47, " IV, Spalding . ..... .. .. A. Couture .................. 25, 98 
480 " 38, " IV, " .. : . ... .. Roads Department .. ... .... 25, 98 
481 " 15, " Il, .. . .... .. Township ................... 98 
488 " 23, " VIII, Marlow ..... .. .. O. Pelchat .................. 159, 185 
89423-H 



No. 

492 
493 
494 
497 
499 
501 
504 
506 
508 
514 
515 
516 
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Beauce County 

2! miles N.W. of Ste. Marie ........ H. Gagnon .................. 25, 99, 159, 185, 197 
Ste. Marie ......................... E. Cliche ......... .. ..... . .. 25, 99 
H miles S.E. of Ste. Marie ........ A. Nadeau .................. 99 
"V'alley Junction .................... Roads Department ......... 99 
li miles S.E. of St. Joseph .•....... J. Jacques ................... 25, 99, 100, 159, 185, 197 
Beauceville ........................ (River grave!) .............. 25, 99, 159, 185 
Touffe de Pins . .................... H. Poulin . .................. 159, 185 
Lot 83, Range I, Aubin de l'Isle •... J. Routhier ...... . .. . .. . .... 100, 159, 185 
Lot 15, Con. I N.E., Jersey ........ (River grave!) .............. 25, 99, 159, 185 
Lots 16, 17, Con. IV, Broughton ... G. Grave!; E. Grave!. ...... 100, 159, 185 
Lot 16, Con. X, Broughton ........ T. Beaudoin .... ............ 100, 159, 185, 197 

" 19, " XI, " ........ S. Paquet te ..... ..... ....... 101 

Levis County 

517 2 miles W. of St. Nicholas .......... J. A. Paquette .............. 101, 159, 185 
518 3 miles N.E. " ..... . .... A. Olivier .. ................. 101, 159, 185 
520 St. Télesphore ..................... P. Bégin .................... 159, 185 
622 21 miles S.E. of St. Henri .......... A. Laliberté ................ 31, 101 

Dorchester County 

523 4 miles N. of St. Bernard ... ....... . N. Fortier ....... ........... 101, 102, 159, 186, 197 
524 3 miles N. of Coulombe ........ .. . J. Brousseau .. . .......•..... 102, 160, 186 
527 Coulombe ........... . ... .... . ..... A. Allen .................... 102 
528 2! miles N. of St. Maxime ..... . ... A. Giguère; H. Binette ....... 102, 160, 186, 197 
529 2! miles N. W. of St. Anselme ....... S. Turmel. .................. 31 . 
532 2fmilesW.ofSte.Claire ........... J.La.liberté ............... .. 103 
533 t mile E. " ........... E. Bissonette ............ . ... 31, 103, 160, 186 
534 i mile E. .. ........ E. La·casse .................. 104, 160, 186, 197 
536 2 miles N.W. of Ste. Malachie Sta .. A. Leclerc ............. ...... 104, 160, 186, 197 
537 Lot 14, Con. IX, Fmmpton ........ W. Kelly ............ . ...... 31, 104, 160, 186, 197 
538 " 25, " XI, " ........ J . Gosselin ............ . ..... 160, 186, 197 
540 " 4, " IV, Ware ............. A. Turmel; J. Turmel. ...... 31, 105, 160, 186, 197 
544 " 7, " IX, Langevin ......... R. Lecours ... . ............. . 105, 161, 186 

545 
546 
547 
549 
550 
551 
554 
555 
556 
557 
558 
559 
560 
562 
563 
564 
565 
566 
570 
571 
572 
573 

B ellechasse County 

1 mile S. of Beaumont ............. A. Jacques .................. 26, 106 
H miles E. " ......................................... 26, 32 
3! miles S.E. of St. Vallier ......... L. G. Roy ............... ... 26, 32, 106 
lt miles N.E. of St. Gervais ....... P. Laflamme ............... 107, 161, 186 
li miles S.E. " " ...... Roads Department ......... 107, 161, 187 
2 miles N.E. of Honfleur .......... T. Dion ..................... 107 
4 miles S.E. of St. Lazare .......... A. Mignault; E . Mignault .... 32, 107, 161, 187 
! mile N .E. of Goulet ............. A. Mercier; A. Guillemette .. 107 
St. Damien ................ .... .... C. Lafontaine ............... 32, 108, 161, 187 
2! miles N.E. of St. Damien ........ A. Rouleau .................. 108, 161, 187, 198 
Lot2, Con. X N.W., Buckland ...... J. Corriveau ................. 108 
2} miles S .W. of St. Raphael. .. ..... J. Raby ... ... .. .... ....... . . 32, 106, 109, 161, 187, 198 
li miles S.E. " ....... . E. Ménard . .......... . ...... 109, 161, 187, 198 
Lot 12, Con. II, Armagh ........... C . Roy ................ . .... 106, 109, 110, 161, 187 

" 81, " I S.E. Armagh ........ J . Cadran ................... 106, 110 
" 20, " S.W .• Mailloux ....... A. Campagnon ......... . .... 32, 110 
" 11, " N.E., " ....... P. Roy ........... ... ... ... . 32, 110, 111, 161, 187, 198 
" 2, " N.E., " . ...... N. Rouillard ................ 110 
" 12, " III, Bellechasse ... . . . J. Prévost .................. 111, 161, 187 
" 30, " N.E., " ...... J. E. G. Bolduc ............. 111 
" 35, " VI, ...... Mrs. M. Blais . ........ ...... 111 
" 42, " VI, ...... F. Fournier ................. 112 



207 

T.A.BIJE IV-Continued 

List of Deposits Mentioned in the Report-Continued 

No. Location Owner See pages 

Montmagny County 

575 21 miles E . of St. Pierre .. . ......... A. Bernier . .. .......... . .... 161, 187, 198 
576 3tmilesS.ofMontmagny ......... . U. Talbot ...... .. .. . ........ 112, 113, 162, 187, 198 
577 2t miles S. " .. . ....... E. Fournier ......... .. ...... 113 
580 Lot 43, Con. A, Ashburton ......... H. Mercier ............... . .. 113 
581 " 35, " VII, Panet ...• .. .. . .. J. Foley .. ... . .............. 112, 113, 162, 187, 198 
583 " 9, " II, " ............ Roads Department ....... . . 114 
584 " 17, " X, Talon ..... . ..... •. J. Labrecque; A. Fournier, 114 
585 " 32, " X, " ............ M. Wilson ........ . .......... 114 

589 
594 
595 
596 
597 
598 
601 
602 
603 
605 
607 
609 
611 
612 
614 
615 
616 

619 
623 
624 
626 
630 
633 
637 

638 
639 
640 

641 
644 
645 

646 
649 
650 
652 
655 
658 
659 
660 
662 

L'lslet County 

2 miles S.E. of St. Eugène . . . ... . ... J. Théberge ........... . ..... 33, 115, 162, 187, 198 
i mile N.W. of St. Aubert .......... L. Bois ........ .... .......... 26, 115 
H miles W. of St. Damase ......... J. Bélanger ..•.. . ............ 115 
1 mile W. " ......... T. Fortin ......•............ 116 
t mile S.W. . ........ J. B. Bélanger .............. . 116 
1 mile N. . ........ H. Garnache . . .... . . ... ..... 115, 116, 162, 187 
4 miles S.W. of St. Roch ........... G. Pelletier; N. Ouellette ... . 26, 116, 162, 187, 198 
4 miles S.W. " ........... A. Francoeur .... . .......... . 26, 115, 117, 162, 187, 198 
i mile S.W. . .. ...•. . .. A. Pelletier .............. . .. 162, 188, 198 
Lot 11, Con. I, Beaubien . .......... P . Cloutier . ................ 117 

" 32, " V, Arago ... . ..... . ... G . Couillard ........ . ....... 117 
" 26, " II, Leverrier ... .. .... D. Corriveau ..... . ..... . ... 33, 117, 162, 188, 198 
" 27, " VII, " .. . ...... E. Bernier . ........ .... ... . . 118 
" 39, " V, Casgrain .......... E. Thiboutot . ..... . .... . . . . 118 
" 21, " VI, " . ........ H. Jean . .... . . . ....... . .. . .. 31, 118, 163, 188, 198 
" 11, " A, Garneau ....... . ... W. Flamand .. . .. . . . . . ... . .. 118 
" 2, " I, Lafontaine .. . . . .. . . A. S. Pelletier; Roads De-

Kamouraska County 
partment ...... . ..... . .... . 119 

fmileS.W.ofSte.Anne ........... . M.Martin ... .... . . . . . .. . . . .. 26, 119, 163, 188, 198 
; mile W. of St. Pacôme ........... . Canadian Nat. Ry ........... 26, 119, 163, 188, 198 
i mile N.W. " .. . ......... N. Picard ....... . ... . .... . .. 120 
li miles N.E . of St. Philippe ........ L. Anctil . . . ... ..... . ........ 163, 188, 198 
2imilesN.E.ofSt.Pascal. ........ J.Morneau . . ..... . .... . ..... 26, 119 
3 miles S.E. of Ste. Hélène .......... F. Lajoie . .. ... .... . ..... . ... 120, 163, 188 
1 mile S. of St. André . .. . . . . . . . . . . A. Saint-Pierre; Roads De-

partment . .. .. ... .. . . . . ... 26, 119, 120, 121, 163, 188, 
198 

2 miles N.E. of St. André . ...... . ... H. Lebel. .... . . ..... ! ..... . . 26, 119, 121, 163, 188, 198 
3 miles N.W. of St. Alexandre .. . .. C.E. Caron . ........ . . . .... . 26, 33, 119, 121 
2 miles N .W. " " .. . .. A. Ouellet . ....... . ...... . .. 26, 33, 119, 121, 163, 189, 

198 
3 miles S.E. . . .. . E. Lapointe ......... .. . .. . . . 163, 189, 198 
3 miles N.W. of Pelletier Station . . Roads Department .. ..... .. . 33, 122 
i mile N.W. " •; . . " " ....... . . 33, 122 

1 émiscouata County 

ItmilesW.ofEstcourt ...... . . . .. .. Canadian Nat. Ry ... . ...... 33, 123, 163, 189, 198 l mile W. of Rivière Bleue .. . ...... J. Girard . . ....... . . . . . .... . 33, 123, 163, 189 
ubut Station . . . . . .. ...... .. . .. . . . Canadian Nat. Ry ... .... . .. 122, 123, 163, 189, 198 

2i miles S.W. of St. Hubert . .... . . . A. Thériault ....... . . . ..•... 122, 124, 163, 189, 198 
2i miles E. of St. Honoré .......... L. Lebel. ............. . . . ... 28, 122, 124, 163, 189, 198 
2 miles W. of St. Louis ...... . ..... . J. B. Pelletier . .......... ... . 28, 122, 124, 164, 189, 198 
Cabano .. . .. . .. . .................. J. Bérubé; Roads Dept ...... 28, 122, 125, 164, 189, 198 
Notre Dame du Lac .. . . . ........ . . M. le Curé E. Gagnon ..... . . 28, 122, 125, 164, 189, 198 
Ste. Rose ................ . . . ...... W. Souci ............... . ... . 164, 189 
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TABLE IV-Continued 

List of Deposits Mentioned in the Report- Continued 

No. Location Owner See pages 

Témiscouata County-Concluded 

664 51 miles S.E. of Ste. Rose ......... D . Griffin ................... 28, 122, 125, 164, 189, 198 
665 li miles S.E. of Notre-Dame du 

Portage ............. .. ........ . . T. Pelletier .. . .............. 122 
669 2imilesN.E.ofRivièreduLoup ... A.Sirois .... . . . .. . .. .... .... 122, 126, 164, 189, 198 
670 2! miles N.E. of St. Antonin ....... J. Bérubé . ............... . .. 27, 126, 164, 189, 198 
671 2 miles B.W. of St. Modeste ........ J. B. Bérubé .......... .. ... . 126, 164, 189, 198 
673 i mile N.E. " .. ..... C. Beaulieu ................. 127, 165, 190, 198 
675 B.W. of Cacouna ........ . ......... . E. Roy ...... ............... 165, 190 
678 St. Epiphane ............... .. ..... A. Gagnon .................. 127, 165, 190, 198 
680 2! miles N.E . of St. Epiphane ..... J. Gagnon .... ..... .. . . ... ... 127, 128, 165, 190, 198 
681 3! miles N.E. of " ... . . O. Gagnon .......... . .•..... 127, 165, 190, 198 
684 t mile N.W. of St. Cyprien ...... ....... . .... . . . ............... . 165, 190 
685 + mile B.W. of St. Eloi ............ . C . Bouchard ... . ............ 122, 165, 190 
686 1 mile N .W. " ... ... . .. . : . S. Pettigrew .......... . ..... 27, 122, 128, 129, 165, 190, 

198 
687 2 miles N. W. . . .... . . .... Canadian Nat. Ry ........ .. 122,123, 128, 129, 165, 190, 

198 
688 2 miles B.W. of Trois Pistoles .. .... C. Morency .. .. ............. 27, 122, 123, 128, 165, 190, 

198 
Rimouski County 

689 3! miles B.W. of St. Simon ......... D. Rioux . . . ... . . ....... . ... 27, 129, 165, 191, 198 
690 1 mile N.E. of St. Fabien .......... F . Coulombe ................ 27, 129, 165, 191 
691 4! miles N.E. .. ....... J. Côté .... .......... ....... 27, 129, 165, 191, 198 
693 ! mile S. of Bic .................... G. Voyer ................... 27, 129, 130, 166, 191 
696 S<icré Cœur ........................ A. Turcotte ..... . ........ .. . 129 
697 1 mile S.E. of Sacré Cœur .......... J. Roy .. . ................... 166, 191 
701 1! miles B.W. of St. Anaclet ....... A. Poirier ........... .. . ..... 129, 130, 166, 191, 199 
702 St. Anaclet .... ..... . .............. E . Heppe!. ...... . ..... .. .. . . 129, 130, 166, 191, 199 
705 1 mile N .E. of Luceville .... .. ... .. A. Montgrain .. ... . . .. . •.... 129, 130, 166, 191, 199 
708 i mile B.W. of St. Donat .......... . J. Chasseur ... ............ .. 129, 166, 191, 199 

Matane County 

709 2! miles N.W. of Ste. Angèle ....... J. B. Gagnon ............... . 28, 131, 132, 166, 191, 199 
710 1 mile W. " ..... .. C. Pelletier . ....... . ........ 131, 167, 191 
713 2t miles N.W. . ...... A . Beaulieu ... . ....... ... . .. 28, 131, 132, 167, 192, 199 

Matapedia County 

714 2 miles B.W. of St. Moise ... ...... . J. Dufour ............ ... .... 28, 132 
715 3 miles W. of Sayabec ............ . A. Gagné .. .. ..... . .... ..... 133 
716 3i miles E. of Val Brillant ........ . J. Beaulieu .................. 133 
718 3 miles N. of Amqui ... . . . . . . .. . . . D. Pelletier ................. 28, 132, 133 
719 2 miles S.E. " ............. . . J. B. Roussel. ....... . ...... 28, 132, 134, 167, 192, 199 
721 1 mile N. of Lac au Saumon ....... M. Pelletier ....... . .... . .... 134, 167, 192 
722 3i miles E. " ..... . . E. Desroches . .... ... .. ..... 132, 134, 167, 192 
723 3 miles N.W. of Causapscal. ....... A. Dufour ..... .. .. . .. . . . .... 28, 132, 135 
724 t mile N. " ........ E . Morissette ............... 135, 167, 192 
725 Causapscal ....................... . G. Blais .................... 28, 132, 135, 167, 192, 199 

Bonatenture County 

728 1 mile N. of Routhierville . . ....... Roads Department .. .. .. . .. 137 
729 H miles S.E. " . . . . . . . . . " " . . ....... 136, 167, 192, 199 
730 H miles N. of Millstream .......... W. Kays ........... . .. ... .. 137 
731 Near St. Alexis Station ............ J. Poirier ......... .. ....... . 137 
733 t mile B.W. of Broadlands ......... E . Nicol. .......... ...•. .... 29, 137, 167, 193, 199 
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TABI.IE IV-Concluded 

List of Deposits Mentioned in the Report- Concluded 

No. Location Owner See pages 

Bonaventure County-Coneluded 

735 2 miles N. of Restigouche ......... 1<' . Fraser . ... .. ....... . ..... 30, 137, 167, 193, 199 
736 2i miles E. of Oak Bay ............ J . Haynes ...... .. ........... 29, 138, 168, 193, 199 
737 Pointe à la Garde .. . .............. J. Pitre; J. Low ............. 29, 30, 136, 138, 168, 193, 

199 
739 li miles S.W. of Escuminac .... . ... S. Barnes .... ... . ...... . . . .. 29, 30, 136, 139, 168, 193 
740 3 miles W. of Nouvelle . ............ E. Dugas; J. D'Amboise .... 29, 30, 139, 168, 193, 199 
741 1! miles S.E. of St. Jean .. . ........ E. Gauvreau ................ 139 
747 3 miles N. of Caplan ... . ........... J. Poirier . ...... .. .. . ....... 139, 168, 193, 199 
751 t mile N.E. of Bonaventure ........ 1<'. Arsenault ............ . ... 30, 136, 140, 168, 193, 199 
752 1t miles E. " ................................... 136, 140 
753 31 miles N. of St. Godfroy ........ E. Au but . ......... . ... .. ... 30, 136, 140, 168, 193, 199 

760 
761 
762 
763 

766 
767 

Gaspe County 

li miles W. of Grand Pabos . . ..... M. Wall ......... . ........ .. . 141 
t mile W. of Brèche-à-Manon .. ......... . . . ......... ..... .. . .... 141, 169, 193, 199 
1t miles N. of Coin du Banc ....... N. Thibeault . ... . .......... 142, 169, 193 
Between Barachois and Coin du 

Banc ............................ (Beach gravel) ....... . ...... 29, 141, 142, 169, 193, 199 
6t miles W. of Gaspe .............. R . l"atterson ............. .. . 169, 193, 199 
li miles W. " ... ... . .. . .... W. Kenny ......... . ......... 169, 194 

89423-15 
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PAGE 

Abbotsford. . . . . . . . . . . . . . . . . . . . . . 72 Bras dl Apic r ..... ..... ........ . . . 
Abrasion values,- Breault, B., pit .. .... ............ . 

Method of testing............... 13 Breault, F . X., pit ................ . 
Results of tests ........ ... ..... 143-169 Breaultl J., pit .................. . 

.Acton tp ........... ..... .... ... . 75, 76 Brèche-a-Manon ...... . ..... ..... . 
Amqui ......................... 133, 134 Bristol tp . . ..................... . 
Analyses of gravels,- Broadlands. . . . ....... . .... ..... . 

PAGE 

117 
67 
73 
69 

141 
36 

137 
See Tables I and II ............ 143-194 Brome co.,-

Ara~o tp .............. · · .. · .... · 117 Deposits .................... 76, 77, 20·3 
Arb1que, E., pit ... · · · · · · · · · · · · · · · · 85 Road conditions . . . . . . . . . . . . . . . . 23 
Areas inve11tigated .. .. .. .. · · ... · . . 18-33 Brome tp. . . . . . . . . . . . . . . . . . . . . . . . . 76, 77 
Argenteuil co. . .................. .45, 201 Brompton tp. . . . . . . . . . . . . . . . . . . . . 87 
Armagh tp ...... ·. · · · · · · · · · · · · · · .109, 110 Broughton tp. . .................. 100, 101 
Arthabaska co . .... · · · · · · · · · · · · · · .89, 2-05 Buckingham tp. . ................. 43, 44 
Ascot tp. . ... . · . · · · · · · · · · · · · · · · · · 85 Buckland tp. . . . . . . . . . . . . . . . . . . . . 108 
Ashburton tp. . ... .. .. · · · · · · · ·. · · · 113 Bury tp. . . . . . . . . . . . . . . . . . . . . . . . . . 91 
Ashford tp. . ...... · · ·...... .. .. .. 116 Cabano. . . . . . .. . . . . . .. .. . . . . . .. . 125 
Aubin de l'Isle seigneury. . . . . . . . . . 100 Cairnside. . . . . . . . . . . . . . . . . . . . . . . . 64 
Aubut station · · · · · · · · · · · · · · · · · · · · 123 Cakium c.hloride treatment of roads 17, 23 
.Auckland tp. . .... · · · · · · · · · · · · · · · · 92 Campbell tp. . . . . . . . . . . . . . . . . . . . . . 42 
Aux Ecorces r. Campbell's Bay . . . . . . . . . . . . . . . . . . . 35 

See Rivière aux Ecorces Canrobert. . . . . . . . . . . . . . . . . . . . . . . 72 
Aylwin tp. · · · · · · · · · · · · · · · · · · · · · · · 39 Capian. . . . . . . . . . . . . . . . . . . . . . . . . . 139 
Bagot co.,- Casgrain tp. . . . . . . . . . . . . . . . . . . . . . • 118 

Deposits .. .... · · · · · · · · · · · · · 73-76, 203 Causapscal. . . . . . . . . . . . . . . . . . . . . . 135 
Road conditions ......... · · ·. ·.. 23 Caxton tp. . . . . . . .. . . . .. . . .. .. . . . . 55 

Ball, C., pit. · · · · · · · · · · · · · · · · · · · · · · 72 Cazaville. . . . . . . . . . . . . . . . . . . . . . . 62 
Bank gravels, &ampling. . . . . . . . . . . . 15 Chaleur lbay . . . . . . . . . . . . . . . . . . . . . . 138 

See also Glacial gravels See also Bonaventure and 
Bannan, A. . . . . . . . . . . . . . . . . . . . . . . . 65 Gaspe cos. 
Barachois ....................... 141, 142 Chambly co . ............ . ....... 68, 2'0·3 
Barnston tp. . . . . . . . . . . . . . . . . . . . . . . 83 Champlain co.,-
Barthelemy range ............... · 54 D ·t 6 57 2 2 
Battery pt. . . . . . . . . . . . . . . . . . . . . . . . 138 eposi s. · · · · · · · · · · · · · · · · · · · :i , , 0 
Beach gravels Road conditions .... ......... , . 21 

Sampling ,- 15 Chandler. . . . . . . . . . . . . . . . . . . . . . . . 141 
Suitability

0 

~f ·.: :::::::: :: :::: :: 6 Charette Station . . . . . .. . . . . . . . . . 55 
Beaubien tp. . . . . . . . . . . . . . . . . . . . . . 117 Chateauguay co ................ 64., 65, 200 
Beauce co.,- Chaudière r .... . .. . .. . ........... 99, 101 

Deposits ..... . ... ......... 99-101, 206 Chertsey tp. . .................... ~9, 50 
Road conditions . . . . . . . . .. . . . . . . 25 Chichester tp. · ·........ . ........ . 34 

Beauharnois co. . . . . . . . . . . . . . . . . . . 202 Chilton tp. . . . . . . . . . . . . . . . . . . . . . . . l50 
Beaumont-St. Philémon road, cond1- Clarendon tp. · · · · · · · · · · · · · · · · · · · · 35 

tion of . . . . . . . . . . . . . . . . . . . . . . . 31 Clays,-
Bécancour r. . . . . . . . . . . . . . . . . . . . . . 94 Determination of . . . . . . . . . . . . . . . 13 
Bélanger, J., pit................. . 115 Harmful effects . . . . . . . . . . . . . . . . 7, 10 
Bell echasse co. . ..... . ....... 105-112, 206 Ciergue, F. H., pit................ 68 
Bellechasse tp. . . . . . . . . . . . . . . . . . . . 111 Cleveland tp ... . . . ............. . .. 88, 89 
Benoit, U. . . . . . . . . . . . . . . . . . . . . . . . 70 Clifton tp. . . ~. . . . . . . . . . . . . . . . . . . . 92 
Beresford tp. . . . . . .. .. . . . . . . . . . . . 47 Clyde tp. . . . . .. . . . .. . . . . . . . . . . . .. 42 
Berthier co. . ....... .. ... .. .... 52, 53, 201 Coaticook. . . . . . . . . . . . . . . . . . . . . . . 83 
Bic. . . . . . .. . . . . . . .. . .. .. . . . . . .. . 130 Coin du Banc .......... . ......... :41, 142 
Binders, types of and effects...... 10 Composition of gravels............ 7 
Black Lake . . . . . . . . . . . . . . . . . . . . . . 94 See Tables I and II . . .. ........ 14.3-194 
Black r. (L'Islet co.)....... .. . . .. . 118 Compton co.,-
Black r. (Bellechasse co.)......... 111 Deposits ................... 90-92, 205 
Blanehe r. . . . . . . . . . . . . . . . . . . . . . . . 43 Road' conditions . . . . . . . . . . . . . . . . 25 
Bleue r. . .. . . . . . . . . . . . . . .. . . . .. . . 124 Côte Dalhousie Est.. .. .. .. ... .... 47 
Bolton tp. . . . . . . . . . . . . . . . . . . . . . . . 77 Côte St. Hyacinthe .... .. ......... 44, 45 
Bonaventure. . . . . . . . . . . . . . . . . . . . . 140 Côte Ste. Marguerite .... ,......... 64 
Bona•enture co. . .. .......... 136-140, 208 Coulombe. . . . . . . . . . . . . . . . . . . . . . . 102 
Bonaventure r. . . . . . . . . . . . . . . . . . . . 140 Coulombe and Limoges pit...... .. . 48 
Boucnette tp. . . . . . . . . . . . . . . . . . . . . 4-0 Cyr, E., pit ..... .. ... .. , . . . . . . . . . . 66 
Brandon tp .............. ........ . 52 53 Daaquam r ... ............... . .. . 111, 112 

Bras r .......................... ,' 102 Danis, H ., pit... ... . .. .. . . . . . . .. .. 48 

211 



DeLery seigneury ............. ... . 
Demers, J. B., pit .......... ... .. . 
Deposits-

212 

PAGE 

66 
95 

List of, sampled ....... .... ..... 20(}-2-09 
Deslandes, M., pit.......... ..... . . 74 
Desmarais, A., pit................ 74 
Devil's Garden . . . . . . . . . . . . . . . . . . . 59 
Ditchfield tp. . . . . . . . . . . . . . . . . . . . . 97 
Dorchester co . . ............. 101-105, 206 
Dosquet. . . . . .. . . . . . . . . . . . . . . . . . . 95 
Douglasburg. . . . . . . . . . . . . . . . . . . . . 66 
Drummond co.,-

Deposi ts .. . .... . .............. 80, 204 
Road conditions . . . . . . . . . . . . . . . . 24 

Dubreuil, A. . . . . . . . . . . . . . . . . . . . . . 74 
DuLoup r. See Rivière du Loup 
Dundee tp. . ...................... 6-0, 61 
Dunham tp. . . . . . . . . . . . . . . . . . . . . . 71 
Durham tp. . . . . . . . . . . . . . . . . . . . . . . 8(}-82 
Eardley tp. . . . . . . . . . . . . . . . . . . . . . . 38 
East Settlement . . . . . . . . . . . . . . . . . . 45 
Elgin tp. .. . . .. . . . .. .. .. . . . . .. .. . 62 
Escuminac. . . . . . . . . . . . . . . . . . . . . . 139 
Estcourt. . . . . . . . . . . . . . . . . . . . . . . 123 
Etchemin r. . ................ 101, 103 104 
Fontarabie range ................ ' 53 
Fortin, N. . . . . . . . . . . . . . • . . . . . . . . . 66 
Fouquette. . . . . . . . . . . . . . . . . . . . . . . 121 
Fournier, E., pit....... . ......... . 113 
Fournier tp. . . . . . . . . . . . . . . . . . . . . . 116 
Frampton tp. . . . . . . . . . . . . . . . . . . . . 104 
Francoeur, A. .. . .. . . . . . . . . . . .. . .. 117 
Frontenac co.,-

Deposi ts. . . . . . .. ............ 96--98, 205 
Road conditions . . . . . . . . . . . . . . . . 25 

Gagnon, A., pit................... 67 
Gagnon, E., pit................... 56 
Gagnon, J ., pit..... .. . . .......... 127 
Gagnon, O., pit................... 45 
Garneau tp. . . . . . . . . . . . . . . . . . . . . . . 118 
GaspP co ...... . .............. 141, 142, 209 
Gaspe peninsula,-

Deposits in. See Bonaventure and 
Gaspe cos'. 

Road conditions . . . . . . . . . . . . . . . 29, 30 
Gatineau r . See Hull co. 
Gatineau valley, road cond itions ... 19, 20 
Glacial izravels,-

Formation . ... . ....... .. ...... . 
Suitability .................... . 

Godmanchester tp. . .............. . 
Goulet ...................... . .. . 
Gorer, E .. pit ...... .. ........... . . 
Grading of gravels ............... . 

Effect on stability .............. . 
Grand Pabos .................... . 
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