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Preliminary Report on Some 

Gravels and Sands i n the Edmonton District, Alberta 

By R~ Lo Ruther for d 

The name "Saskatchewan Gravels" was given by McConnell 

in 1885 to a series of sands and gr avels that are older than the 

gl acia l drift and r est on the bedrock in plELces in southern 

Saskatchewan . The occurr ence of similar gr avels was a lso noted 

in Edmbntoh district by some of the early off i cers of the 

Geological Survey and other s , but no special study of the se 

gravels was made until 1936 when the writer exami ned the ex-

posures along Saskatchewan river in the ar ea covered by the 

Edmonton sheet. The writer's attent i on was first directed to 

I 

these gr ave ls in par ticul ar in 1934 ,, when Mr. D. A. Taylor, at 

present one of his fie ld assistants, was then pr eparing a 

thesis on the Edmonton di strict for the Department of Geo logy 

of the University of .Al berta . 

The present study indicates that these ancient sands 

and gr avels ar e much mor e widespread than at first suspected, 

although the occurrence s are somewhat pa.tchy . It is of further 

i nter est to note that the best gr ave l deposits for i ndustrial 

pur poses thus far known i n the Edmonton and Peace Hills map-

ar eas, ar e c omposed l ar gely, or a l most entir e ly, of these 

Saskatchewan gr avels . 

In many pl a ces they lie directly on bedrock and a.re 

overlain by Glac i a l deposits of boulder clay and associated 

ma.terial. Thus f ur it seems that ther e ar e two type s of these 

deposits , namely, those that ar e predomi nantly gr avel and 

those that are l ar ge l y sand with a minor amount of gr avel. I n 

the distr ict immediately adjacent to Edmonton a long the 

Saskatchewan val l ey to t he west of the city the sands ar e t he 

more prevalent materia l, wher eas to the east of the city and 

i n sever a l places s omewhat removed f rom the city gravels are 

more prevalent . 
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The gr avels co.n be identified by their pebbles Which 

o.re largely of three rock types, no.moly, quartzite, chert, o.nd 

o.rkose of o. po.rticulo.r type. The entire o.bsence of pebbles 

similo.r to those found in the overlying gl o.cin.1 drift derived 

from the Keewo.tin centre of gl o.cio.tion to the northeo.st is 

evidence tho.t they o.re definitely older tho.n the Keewntin drift. 

The sands o.re reco gnized by their character o.nd o.ssocio.tion 

with respect to the gr ave ls. Usually there are lenses of gr nvel 

at different horizons in tho sand bods and these conto.in no 

Keewatin dtift pebbles. 

' \ 

The best exposures of the sands with gr avel l enses 

occur along Sasko.tchewnn river west of the ci~y of Edmonton, o.nd 

more specificnlllf in the north hdl f of section 36 , tp. 52 , 

r ange 25, W. 4th Mor., o.nd the west ho.lf of sec . 14, tp . 52 , 

r o.n ge 2·5~ W\i 4th mer ., o.nd northwest quarter of soc • 15 o.nd 

northeast quo.rter of sec . 16 , tp. 52 , r o.nge 25, w. 4th mer . The 

l a. st two occurrence s wher e the exposed sands ar e up to 60 feet 

thick o.r e the best pl a ces for detailed oxo.mino.tions. The so.nds 

overlie white to grey clays of the Edmonton formo.tion o.nd o.r e 

capped by boulder clo.ys o.nd other gl a cia l mo.t erio.l. These eo.nds 

curry l o.yers of gr avel up to ~ foot thick o.t or neo.r their bo.se , 

and in such pl aces o. zone so.turn.tad with wa.tor occurs at the 

contact with the i mpormeo.bl e bedrock below. 

The gravels and so.nds of the bottom l ayers o.t various 

pl a ce s wor e sampled and tt po.nned" , and i n a ll ca ses where gr o.ve l 

occurred o.t or ver y close to the base , ttcolourstt of go l d wer e 

found . The colours appco.red to bo more numerous in so.mples taken 

f rom lower points o.long the undulating bo.se of the deposits o.nd 

wher e there was a stronger flow of seepage water. Sufficient 

pannings were mo.de to wo.rro.nt the asserti on that the occurrence of 

gol d in these beds is gener o.l. It would not be correct to say 

tho.t the go l d is mor e concentrated in those bods than in the lo.tor 

river bars and t err o.ce deposits to which they ho.ve contributed, 
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but there may be zones within thes e gr avel ly sands that are richer 

than any of the river terraces or gravel flats that arc"bcing 

"washed" at -pr esent . The richest observed· in a cursory exrunination 

is a deposit of gravel at tho base of a 60-foot sand exposure on 

the east bank of tho Saskatchewan in tho wost half of sec. 14, 

tp. 52, range 25, W. 4th mer. Thero a -water line at the base of the 

deposit is very obvious and at tho low points along tho. basecevery 

shovelful of gravel and sand showed a number of colours oven with 

very rough washing on the shovel. At these places the gold-

bearing cr avels occur at the baso of nearly vertical cliffs of sand 

and boulder clay more than 140 feet thick and because of the great 

thickness of overburden profitab l e mini ng of the go ld-bearing sands 

may be impossible, The sands do not appear to be gold-bearing 

except at the contact with bedrock. 

Various suggested origins for the go ld in tho bars along 

Sn.skatchewan river have boon advocated. The writer is inclined to 

the view that, the Saslrntchowan gr avels ar e the main, o.nd perhaps 

only, source. It has been knovm for many years that the river 

bars are r el ati vely richer a long the Saskatchewan in tho vicinity 

of Edmonton than farther cast or west a long this stream. This 

is probably duo to tho fact that the Saskatchewan gravels are 

extens i vely present onl y a long Saskatchewan river in tho Edmonton 

district and do not extend to the west nor east for any great 

distance. The chief s i gnificance to these observations appears to 

be that a lthough the knovm gold-boo.ring deposits may not be of 

economic importance, other deposits of i mportance may be discovered, 

since very probably considerable amounts of these gravels are 

concealed beneath the mant l e of glaci a l drift. The question re

mains whether the ~evrnrking of these materials through the process 

of river erosion r esulted in a concentration or dissipation of the 

gold in the present-day river flats . 
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The occurrence of reasonably large deposits of gravel 

of the 11 Sasko.tchewan" type at several widely separated localities 

is probo.~ly of greater significance tho.n the fact that they are 

gold-bearing. Extensive roo.d building programs have created a 

demand for good gravel deposits in proximity to projected highways 

and although the writer cannot speak with authority on the suit

ability or unsuitability of certain material for such purposes.he 

is inclined to the view t hat good gravel pi ts developed in the 

Saskatchewan gravels are much to be preferred to those of glacial 

or post-glacial origin. 

The Saskatchewan gravels a.re usually composed of gravel 

and sand without olay bands . Rounded and smooth pebbles of 

quartzite make up over 60 per cent of the pebbles. Pebbles of 

chert, and others of arkose arc abundant. With tho pebbles occurs 

a small amount of fossil wood o.nd clay-ironstone derived from bed

rock. The hardness of most of the pebbles is about the same and 

when crushed they make very high-grade road- surfacing mQterial. 

The sands o.nd gravels of glacial and later age are 

frequently interbedded with clay~ poorly sorted, and compos ed of 

materials of varying hardnesses a 

One of the largest deposits of gr avels of the Saskat

chewnn type occurs south of Onaway, Al berta . It is situated in tho 

northwest quarter of sec . 6 and tho southwest quarter of sec . 7, 

tp. 54, r ange 1, W. 5th mer. (It is commonly known as the Huff 

gr ave l pit .) Tho developed pi t has a l ength of over 11 500 feet, 

a width of 500 feet in places , and is over 40 f eet deep . It ha s 

not been worked for some time , but tho fresher faces r eveal that 

only the upper 5 to 10 feet contain Keewatin drift material. In 

this ca se the Keewat in gl aciati on r ewor ked the uppermost layers of 

the grave ls. The lower 30 to 40 f eet appar entl y r ests on an un

even bedrock surface and consists of i ntorboddcd gr ave l s and 

sands of the "Saskatchewan" type . 



An ex~ension of this de::?osit ha.s been opened in pa.rt 

in the norJchwes-C qua1·te1' of soc . }.2 ,, tpo 54_, range 2, w. 5th 

mer • ., where t!-i.e thickness of tne r eworked surface layers 

a.ppea.rs ·to be l ess c Although this deposit lies in the valley 

of Klini creek it is to be noted that i t is considerably 

r emoved from a.ny ma jor stream valley of the present river 

systems. 

Because of the lack of r ecent operations it is diffi-

cult to obtain sample s ~rom the base of those deposits. Since 

they apparently lie on bedrock it might be worth while sampling 

such a contact and examini ng it for gold o If gold were present 

the returns might warrant attempt s at recovery during the oper-

ations of the pit~ At the present time, since operations are 

entirely suspended~ these sampl es could not be obtained without 

considerable effort and a careful cleaning off to ensure clean 

samples from definite positionso 

Gravel deposit s of the same type in deposits of unknown 

size were observed on relati vely h i gh ground north of the village 

of Spruce Groveo A small local pit is utilized i n the northeast 

quarter of seco 28, tp~ 53, r ange 27~ Wn 4th mer~, and similar 

deposits with indication of gr eater extent occur in the southeast 

quarter of sec~ 32, tp~ 53 ~ r ange 27, We 4th mer. These deposits 

are ideally situated with r egard t o development, since they lie on 

a long slope that would por:rrd.t easy r emova.l of any undesirable 

surface ma.terial o The s11rfa.ce and glacial cover appears to be 

thin at these loca.lit:i.ese Prospect ing might reveal a more ex-

tensive deposit in this vicinity than that indi cated by present 

outcroppings and development o 

Just east of the city limit s at Edmonton, gr avels of the 

"Saskatchewan" type occur beneath boulder clay a long Saskatchewan 

River valley at the Bush Mine in the southwest quarter of sec. 7, 

tp. 53, range 23J Wo 4th mer~ The overburden of boulder clay is 

thick and the gravel s a r e not utilized to any extent at present, 
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a lthough in places the gravel deposits arc over 15 feet thick. 

They have been encounter ed i n the workings of the Beverly 

mine (seco 13, tp~ 53~ :ro.ngc 24, w~ 4th mer.) at a depth of 

over 130 feet and are thoi·e related to old drainage courses 

since the coal seam has been eroded where the gravels occur. 

Other occurrences were observed along Saskatchewan 

valley in the vicinity of Clover Bar,, but th0re the gravels 

are of lesser quantity than the sa.'rld and their position along 

steep banks with glacial overburden does not lend to their 

utilization as gr avel deposits~ 

Southeast of EdJ.nonton, in the areas ad jacent to 

Bremner and south, the surface is markedly irregular and 

boulder clay is abundanto At one locality a small part of 

Saskatchewan gravels is used for gravel -- in northwest 

quarter sec. 36, tp. 52, range 22, w. 4th mer. The significa._'rlce 

of this occurrence is that it indicates the possibility of more 

extensive deposits of ·t;his typo beneath the mantle of glacial 

drift. At several ot her places in the Edmonton map-area, 

especially in places rels.tively flat where glacial deposits 

are practically absent, it is not uncommon to observe a thin 

mantle up to a foot or so in thickness of Saskatchewan gravels 

lying on bedrock and exposed in highway and road ditches. 

Extensive operations wer e carried on for a number of 

years in gravel deposits at Ferintosh, Alberta, both by the 

railway and by private interestsn These deposits occur chiefly 

in the northeast quarter of secw 34,, tp. 43 1 range 21 1 and the 

southeast quarter of seoe 3~ tp. 44, range 21, w. 4th mer. 

The pits in places are over 30 feet deep and the gravel is 

composed essentially of quartzite, chert, and arkose. The 

occasional boulder of Keewatin drift material is believed to 

have come from the upper layers that wer e reworked during glaci

ation. Lack of fresh surfaces prevents a determination of the 
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depth of this reworking, but since over 95 per cent of the gravel 

pieces are of the "Saskatchewan" type it is believed that the 

deposit is essentially of this type and not a glacial deposit, 

Gravel of this type underlies the village of Ferintosh and 

overlies bedrock white clays exposed in excavations at the south 

• 
edge of the village. North of the village similar gravels occur 

as patche• overlying bedrock on the slopes at several places 

along the •road to New Norway in tp, 44 1 range 21, w. 4th mere 

One of the largest gravel pits in the Peace Hiils 

I )... . 
map-area is located in sec. 53 1 tp1 4o 1 ~ange 201 w. 4th mer., 

along the Canadian National kailways grade at the west side of 

the north end of" Dr:i.edineat l ake within the Battle River valley. 

The pit is over a half mile long paralleling the railway, and in 

places about 35 feet deep. A large amount of gravel was used 

from these pits, at first for railway ballast and later for 

highways. The pits have not been worked for some months and the 

sides are not clean, but as in the case of the Ferintosh deposits 

the gravel appears to be predominantly of the "Saskatchewan" type, 

with only occasional pieces of Keewatin drift. These are thought 

to be due to a reworking of the surface layers during glaciation 

and the deposit in the main is older than the glacial drift and 

~ests upon bedrock which is exposed in some excavations in the pit 

and as outcrops at the north end, Surface indications here suggest 

that there are still large amounts of gr avel available in these 

deposits, 

At times when the pits are being worked it mi ght be ad-

visable to sample the bottom of the Ferintosh and Battle River 

valley deposits where gr avels lie on bedrock, with a view to 

ascertaining the concentration of gold. There are no important 

stream valleys adjacent to either of these deposits and consequently 

there has been no sorting, or any great erosion, of the gr avels a s 

is the case a long the Sa skatchewan valley at Edmonton where gold 
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is recovered from river deposits. 

A sampling with thi s end in view might be advisable 

when there is gr eater activity in working the gr avel deposits and 

when the mechanical excavators ar e in operation. It would be 

somewhat futile to attempt such sampling at present since it would 

r equire much excavating to obtain a clean f ace. So far as the 

writer is aware no sampling of this nature was done while the pits 

were in operation. 

Some of the commercia l gr avel deposits in the Edmonton 

and Peace Hills map-areas are glacia l in age. Those near Ponoka , 

which have been extensively used for highway purposes by the 

provincial government, are glacial or post-glacia l l acustrine 

deposits. Similar small depos its occur near Millet and the 

provincial government pits along Saskatchewan river near Cl over 

Bar are river terrace gr avels containing much clay and Keewatin 

drift material. 

It is certa in that a t some places at least, the Saskat

chewan gravels and sand, which are older than the glacial dr ift 

in the Edmonton district ar e go l d-bearing and may warrant 

investigation as t o gold obt ainable. These gravels and sands 

are much more widely distributed in the Edmonton district than 

heretofore r eported . They constitute in the writer's opinion 

the best gr avel deposits f or industrial purposes and will be ex-

tens ively utilized when economic conditions warrant development 

requiring l a r ge quantities of gr avel. 

The best deposit for study from a standpoint of 

accessibility, occurs on t he north bank of Saskatchewan river in 

a s lumped exposure beneath the MacDonald Hotel in Edmonton. It 

may occur in place a short distance to the east below the Bl emey

Henry building. 
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