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INTRODUCTORY NOTE

This Report is issued in Bulletin form in order to place it in the hands 
of the interested public as expeditiously as possible. The accompanying map, 
No. 32 f., is the first attempt to show the top of the Trenton formation by 
means of structure contours. Volume XXXII, Part 5, Report of the Ontario 
Department of Mines, to be issued shortly, will contain a reprint of this 
Bulletin and also a report on Natural Gas in 1922. R.B.H.

TORONTO, December, 1923.



PETROLEUM IN 1922
By 

R. B. Harkness

General
The amount of oil produced in Ontario during the year 1922 was 164,732 

barrels, valued at S466,587, thus showing a decrease in output of 8,128 tarrels 
from 1921. This quantity of oil was produced by 209 operators. The decrease 
between 1920 and 1921 was 8,891 barrels. Although it is regrettable that the 
Ontario fields are falling off, still, the rate of decline is less than last year and the 
old Oil Springs field, "the first discovered oil field in North America," although 
in its 64th year has actually shown an increase in production for the past two 
years. 1 If the rate of decrease remains the same, the present Ontario fie'ds 
will last another twenty years.

The Mosa field shows a most encouraging gain after a disappointing year 
in 1921, when its production fell off 13,300 barrels from that of the year 1920. 
It was allowed to "rest" for a few months, and the increased production shows 
the wisdom of this. The gains in Plympton and Dutton are doubtless due to 
shipments held over from 1921, not to increased production. The number of 
producing wells drilled (5) and the number abandoned (241) will explain at 
once the main cause of the decreased output. A contributing cause is the 
fall in the price of oil from S4.00 per barrel in January, 1921 to S2.45 in December, 
1922. This decline has driven operators to cut the cost of production in every 
possible way. Higher wages have attracted experienced men to leave for 
foreign fields. Small well owners, principally farmers, who previously employed 
skilled men to run their wells were forced to operate both their wells and farms 
at the expense of reduced production. The casing in the majority of wells 
in these old fields is in very poor repair. With the falling price of oil it is not 
profitable to renew it, and many wells are either abandoned or allowed to lie idle.

1 ln 1830 the presence of oil was noticed in the swamps of Enniskillen township, Lambton 
county. The first well for the purpose of obtaining and refining oil on the North American 
continent was dug at Oil Springs, Ontario, in the year 1858 by J. H. Williams, of Hamilton. 
The depth of this well was about 100 feet. Oil of a lubricating quality was obtained in a gravel 
bed on top of the limestone. About ten such wells were dug in all. This was really the first o ; l 
well in America, and dug a year before Drake's well in Pennsylvania in 1859, although it did not 
pierce the limestone.

The date that the first well was drilled into the rock in Canada is not so certain. Victor 
Ross in his book, "Petroleum of Canada," states that James Shaw, a photographer in the vicinity of 
Oil Springs, "rigged up" a spring-pole drill operated by foot power, and in February, 1862, completed 
a well to a depth of 165 feet wrhere he encountered petroleum which flowed over a thousand 
barrels a day, and that other wells in the vicinity drilled later flowed as high as seven thousand 
barrels. Giving evidence before the Royal Commission on the Mineral Resources of Ontario, 
1890, J. H. Fairbanks stated that the first well was drilled at Oil Springs about 1861.

Sir Wm. Logan in his report, Geology of Canada, 1863, page 786, states that "the production 
of petroleum previous to July 31st, 1861, was 5,529 barrels," and on page 788, "The wells of 
Enniskillen township continued to yie'd large supplies of petroleum during a period of eighteen 
months, but about the commencement of 1863 it was announced that the discharge from the 
flowing wells had become intermittent."

From the latter quotation it would appear that the flowing wells could not have ueeK cl."illrd 
later than July, 1861, and if the production previous to that date was 5,529 barrels, it would 
indicate that the flowing wells were drilled even earlier as the production is very large to be 
obtained from ten wells in the gravel beds.

Giving due consideration to the above, it is possible that the date given by Victor Ross 
should be February, 1861, instead of February, 1862.
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In the Oil Springs field, out of a total of twenty-seven properties, only 
three operators have less than ten wells on a single property, and in the 
Petrolia field, fifty-eight operators have less than ten wells each out of a total 
of ninety-three properties. Conditions in the scattered fields such as Sarnia, 
Moore, Mosa and Plympton townships are much the same as in the Petrolia 
field. In Sarnia township only one property has a total of ten wells on it, and 
no property in Moore township. These properties vary in size from 50 acres 
upwards. Considering the above circumstances, it is remarkable that these 
old fields are kept producing.

Price of Oil

The price paid for Canadian crude oil varies with its specific gravity and 
the average price for the year was |2.67. The lighter oil containing the most 
gasoline has the greatest value. The prices quoted below are the average for 
the year in the several fields and more or less reflect the gravity of the oil in 
these fields. The price is per barrel of 35 Imperial gallons.

Petrolia .. 
Button . 
Bothwell.. 
Onondaga. . 
Belle River ... 
Raleigh

$2 83 
2 81 
2 81 
2 70 
2 09 
2 09

Ti Ibury East 
Thamesville. . 
Inwood. . . 
Mosa. . . . . .
Oil Springs .

$2.57 
2.81 
2 70 
2 81 
2 90

ixaieign . . z uy

In addition to these prices the Canadian Government pays a bounty of 
52^/2 cents per barrel, or 1^ cents per Imperial gallon.

OIL WELLS AND THEIR PRODUCTION IN 1922

Field

Petrolia and 
Enniskillen . . . 

Oil Springs . . .
Moore Twp . . . . 
Sarnia Twp 
Brooke Twp . 
Plympton Twp . . . 
Bothwell . . . . . . .
Tilbury East . . . . . 
Dover West . . . . .

Onondaga Twp

Belle River . . . . . 
Dunwich Twp . . . . 
Dutton.

Wells

Operat 
ing

1,541
1,227 

120 
127 

1
30 

231 
6
7 

20 
21 
78 

7

" '90

3,506

Not 
operat 

ing

835 
36 
22 
17 
11 
23 
55

6
37 
4 

57 
24

1,127

Aban 
doned

167 
30 
10 
20
'2 

4

'^

241

Production

bbls.

64,934 
43,213

7,274 
3,223

695 
25,680 

126 
5,482 

663 
489 

11,959 
383

'386 
21C

164,731

gals.

32 
19 
20 
26

34 
32 
11 
14 
15 
14 
15

27 
34

17

Gain or Loss 
in 1922

Gain 
bbls.

2,247

210

1,195

387 
217

4,256 
Net loss

Loss 
bbls.

3,548

"260 
844

1,196 
875 

1,991 
2,657 

76
' '936

12,383 
8,127

Wells Drilled

Dry

2

2

Pro- 
ducing

3

' 2
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New Drilling

In the old fields Petrolia is the only one that attracted new drilling; five 
wells were drilled, two of which were dry.

One new field was opened up in Dunwich township. Two small producing 
wells were drilled but no oil shipped in 1922.

Exploratory Drilling

Considerable "wild-catting" was done. The well begun by Johnston 6c 
Hyatt at Arkona in Lambton county was drilled into the Utica shale, when 
collapsed casing caused a fishing job which \\as not completed at the end of 
the year.

The Central Ontario Petroleum Co. drilled another well near Kerwood 
with very small production.

In Essex county the Volcanic Oil *S: Gas Co. drilled a well lo the granide 
near Roslyn, a dry hole. A new location has been made in Romney township.

Mr. Bon Jasperson, in conjunction with the Southern Ontario Gas Co., 
drilled a well in Gosfield South township. It came in as a very small gas producer, 
and was later abandoned.

The Eagle Oil & Gas Co., drilled a well to the Trenton at Arner in Colchester 
South township, but dropped the casing while putting it in. They are at prese-.t 
fishing it out.

The Middlesex Dover Oil Co. commenced a well near Ildertcn north of 
London, but found the surface more difficult than they anticipated and abanclor ed 
the attempt.

The Valley Oil St Gas Co. had a similar experience at Cope'own \\est of 
Hamilton. Here 536 feet of quicksand and gravel was encountered with r o 
sign of rock. Apparently the ancient Dundas valley extended many miles 
west, and has been partially filled by the great glaciers that spread over Canada 
and into the northern States.

R. I. Henderson finished a dry hole at Bronte, in Halton county, and began 
a well in Vaughan township, York county, one mile north of Concord station, 
which was not completed in 1922. Some gas was found in the Hudson River 
shales.

Mention has previously been made of the gas wells drilled in Calder n 
East township, Peel county, near Inglewood.

A strong flow of gas was encountered in the Hudson River shales in a 
water well drilled on the Gallagher farm north of Perm in Mulmur township, 
Dufferin county.

The Canadian Oil Fields, Limited, after fishing for eight months, have 
continued work in their well two miles east of Shelburne.

A well was drilled through the Trenton limestone at Tottenham village, 
Tecumseh township, Simcoe county a dry hole.

Captain C. M. McCarthy on December 27th, 1921 completed the test 
well he set out to drill on the Mattagami river, northern Ontario. This well 
is located near Grand Rapids, about 75 miles north of the Canadian National 
Railway. He encountered a flow of gas and a show of oil at shallow depth.



DRILLING FOR OIL ON THE JAMES BAY SLOPE

The illustration shows how Capt. C. M. McCarthy made it possible to drill fer 
oil in the extreme winter weather on the Mattagami river in northern Ontario. To 
protect the crew and the diamond drill a pit was dug below frost line, roofed with 
poles and covered with brush. A stove kept the temperature comfortable. It is here 
shown under construction.

A one-inch Sullivan diamond drill was used. There is no doubt that this is 
the first well completed where the drilling equipment and casing were transported 
by dog team. Captain McCarthy deserves great credit for his resourcefulness 
and for facing the hardships and risks connected with drilling in such extreme 
temperatures and in an uninhabited country.

Proof that there is gas and oil in northern Ontario, although the quantities are still 
unknown. The photo is taken looking into the pit (shown above) after a flow of gas 
and water filled it. The gas bubbles can be seen on the water in the left of the 
picture. On the right the water can be seen to be agitated. Capt. McCarthy reports 
a scum of oii on the water.
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Contouring the Trenton
The structure contour map inserted in pocket on inside of back cover is 

not given as correct in detail, but as showing the major features of the Trenton 
limestone in the Western Ontario peninsula. Records of the few scattered 
wells from which the map has been plotted, logs of which have been published 
from time to time, 1 have been used as pivot points, and the contour lines show 
the average dip between these wells. The contours extended into Ohio have 
been added to show the Cincinnati uplift as it passes under Lake Erie, and the 
Ohio oil and gas field. 2 Since the map was first made two wells recently drilled 
have been added. These did not change the contour lines to any noticeable 
extent. The Trenton limestone over large portions of Ontario has a very 
unbroken slope, and the contour lines may be accepted as fairly accurate with 
the possible exception of the area in Kent county, north of the Thames river 
and the southern part of Lambton county. Too little is known of this area 
to hazard an opinion as to what may be found. The area to the east of Lake 
Huron has never been prospected. Although some shallow wells have been 
drilled, mostly salt wells, none penetrated the Trenton. However, there is 
such unconformity in the salt beds and the Ordovician shales that it is most 
unsafe to base any opinion on the logs of shallow wells.

The Trenton limestone is the only remaining hope of a large oil and gas 
field in Ontario. The Devonian limestones have been fairly well tested, a 
very small area remaining unproven. In the Silurian system, the Guelph and 
Niagara fields of Kent and Essex and the Medina-Clinton fields of Elgin, Norfolk, 
Haldimand and Welland have been prospected as far north as the central part 
of Middlesex and Oxford counties. The Trenton limestone (Ordovician) has 
not had nearly the attention that these shallower fields have received, mainly 
because of the greater expense and risk connected with such deep drilling. 3

The Trenton limestone in Ohio shown in the map has been one of the 
greatest gas and oil producing fields in North America, but like all other fields 
the gas was allowed to go to waste and was used for the coarsest of purposes4 
and in a few years' time the supply was exhausted. The gas and oil was found 
in the upper one hundred feet of the formation under a very hard dense capping 
of limestone. The limestone was dolomitic (magnesian) with many vugs or 
cavities, some an inch in diameter6 . The field proved so uniform that unless 
oil or gas was discovered \\ithin the first two hundred feet the well was abandoned. 
In late years many of these old wells are being deepened and a further supply 
is being found at depth 6 .

Producing Fields in Ontario
Exactly the same character of rock7 is found in Ontario, excepting that 

the oil and gas in the larger Trenton field in West Dover township, Kent county,
l. Surv. Can., Summary Report, 1917, 1918, 1919, Part E. 

Ont. Dept. of Mines, Volume XXIX, Part V; Volume XXX, Part V; Volume XXXI, 
Part V.

Can. Dept. Mines, Mines Branch, No. 291, Volume II.
Information taken from logs and elevations in Volume VI, Geological Survey of Ohio, 

with some more recent logs kindly furnished by Professor J. A. Bownocker, State Geologist. 
3The following extract from Sir Wm. Logan's report, Geology of Canada, 1863, page 788, is 

interesting: "The possibility of its occurrence (petroleum) in available quantities in some part 
of the Trenton formation should not be lost sight of, although this has never hitherto furnished 
any considerable amount of petroleum."

4Geological Survey of Ohio — Oil and Gas in 1903.
5Samples in Ohio State Geologist's possession.
6Oil 8i Gas Journal, July 2 and 9, 1923.
7Samples in office of Natural Gas Commissioner, 5 Queen's Park, Toronto.



O

.2 IS 
O
S

.0
IS 
O

CQ



10

^i

-500

l.

Vĥ
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discovered in 1917, has its source at about 400 feet below the top of that formation 
and immediately underlying a band of shale from five to fifteen feet in thickness. 
This productive horizon is believed to be the Black River limestone. The 
original rock pressure was 1,225 Ibs. Although the Dover field is in a very 
small syncline 1 in a saddle at the top of an anticline, its similarity to the 
Ohio field can be seen in the cross sections: Ontario, G.H.—Chesterfield to 
Rondeau; and Ohio, C.D.—Byron to Bucyrus. The sharp, narrow fold in the 
Dover field would almost indicate a fault.

A view of the massive B'ack River limestone at Coboconk, Victoria county, where 
it is used for making lime. It is grey in colour and very dense. The bands of sha'.e 
are found along the bedding planes.

The Hepworth gas field in Bruce county, discovered in 1900 and still 
producing gas, is 175 miles northeast of the Dover field. Conditions are very 
much the same as in the Dover field excepting that instead of a layer of shale 
covering the gas, there is a layer of cherty limestone. The original rock pressure 
in this field was 440 pounds.

This same Black River limes'one is impregnated with oil at its outcrop in 
New York state2 .

Oil has been found in the Trenton limestone on Manitoulin island 
and along the south shore of Georgian bay 3 from Collingwood to Meaford. 
In the latter area only six wells have been drilled and very little has been proven.

'Geol. Surv. Can., Summary Report, Part E, 1919, Oil in a Syncline.
2 Personal communication from Dr. Rudolph Ruedemann, N.Y. State Geological Survey.
3Ont. Dept. of Mines, Vol. VI, Part I, p. 72.
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The southeast portion of Welland county has been given considerable 
attention but with only moderate success. The wells although small have a 
very long life. One drilled in 1893 is still producing gas. A gas well was recently 
drilled in Buffalo; the rock pressure was stated to be 1,100 Ibs. and the open 
flow 700M. cubic feet. This gas was found 400 feet in the Trenton, a total depth 
of 3,200 feet. Welland county has the distinction of having wells that produced 
gas from the arkose (basal sandy beds) immediately overlying the granite.

Comparing the number of wells drilled in Ontario with those of Ohio, 
where a thousand wells have been drilled to every one in Ontario and where 
one per day is still being drilled, Ontario may be considered as unexplored.

An exposure of the Middie Trenton in a road cutting at lot l, concession XII, EmiK 
township, Victoria county. This is typical of the Trenton throughout Ontario, 
although the thin-bedded dolomites seen in the upper left hand corner predominate. 
An exposure similar to this is seen in the quarries of the Ontario Crushed Stone Com 
pany, lot 49, Eldon township, Victoria county, three miles northeast of Kirkfield, and in 
the road cutting at lot l, between concessions III and IV, Fenelon township, Victoria 
county. There the limestone is very thinly bedded as in the upper left hand corner 
of the illustration.

Geology

The western Ontario peninsula presents a most difficult problem to the 
geologist. The country is very flat and covered with glacial drift to an average 
depth of 125 feet. The few rock exposure show a dip so small as to be scarcely 
recognizable and where exposed the thousands of feet of limestone can only be 
separated by a very careful study of their fossils1 . The formation under 
discussion (the Trenton) underlying the region is only exposed north of a line 
from Collingwood on Georgian bay to Cobourg on Lake Ontario. As will 
be seen from the photographs it is a thinly bedded, highly fossiliferous, dolomitic 
limestone having a conchoidal fracture and separated by thin layers of calcareous 
shale. The lower portion (probably Black River) is massive and is fossiliferous 
mostly along the bedding planes. As the outcrop is from 50 to 250 miles from 
the region under discussion it gives very little guidance to the geologist and the 
only knowledge he can gain is in the history of other fields and the logs of wells 
already drilled.

1 Geol. Surv. Can., Memoir No. 91, The Silurian Geology of Ontario, by M. Y. Williams, 
also G.S.C., Memoir No. 70.
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Location of New Fields

For reasons already mentioned nothing more definite than an opinion 
can be given as to where new fields may be discovered. Two widely different 
schools of thought1 are each successful in finding oil and gas by putting their 
theories into practice. The follower of the organic ^and anticlinal theory will 
find in Essex, Kent and Lambton counties a perfect structure along which to 
prospect for trapped oil and gas pools. The exponent of the inorganic or volcanic 
theory will find on the same ground and in the same places typical conditions 
for fractures that will have allowed oil and has to enter from below. Those who 
are experimenting and believe in the accumulation of oil and gas by the circulation 
of water or hydraulic theory will be interested to know that salt water is found 
as soon as the rock below the drift is penetrated and that in several places

A closer view of the contact between the thin and heavv-bedded limestone shown 
in the preceding illustration. These limestones are exceedingly hard. The laminations 
in the beds are separated by a thin layer of shale or shaley limestone.

along the north shore of Lake Ontario salt springs are found. If there is or 
has been circulation of water through the Trenton limestone it must have had 
its point of outflow in Ontario2 and it would follow that much gas and oil from 
the Appalachian basin would have moved up the dip towards the region north of 
Lakes Pirie and Ontario in the same way as its accumulation in the Ohio field is 
explained by that theory.

Combining all theories, no more ideal conditions could be found for any or 
all than in Essex county along the sharply folded anticline where fracturing is 
likely to occur, and in the north part of Kent where now there is an oil field 
in a sharp fold or possible fault. If this uplift was caused by pressure, which 
is quite possible, there is every possibility of further folds, faults and oil fields 
to be found in this area to the north and east of the Dover field. Too few

'Ont. Dept. of Mines, Volume XIV, Part I, pp. 91-96, Volume XXIV, 1915, Part II. 
2 Economic Geology, Volume XVI, No. 6, p. 365.
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wells have been drilled to point out any area immediately north of Lake Erie1 
as a probable place for oil and gas to accumulate, but the fact that oil and gas 
are present in this area is proven by the producing wells in Welland county.
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Refinery Operations

The refineries operating in Ontario during 1922 are as shown below:

PETROLEUM REFINERIES, 1922.

Company

British American Oil Co., Ltd... 

Canadian Oil Co., Ltd . .

Cities Service Co., Ltd . 
Imperial Oil Co., Ltd. .

Location c f Refinery

Foot of Cherry St., 
Toronto, Ont 

Petrolia, Ont.

Wallaceburg, Ont. 
Sarnia, Ont . . .

Days 
Operated

304
300

365 
365

Head Offic? 
Address

Roval Bank Building, 
Toronto, Ont . 

Excelsior Life Bldg.. 
Toronto, Ont 

Wallaceburg, Ont. 
Sarnia, Ont .

The following summary gives an interesting comparison of the products 
from the Ontario oil refineries. It is compiled from the reports of the Ontario 
Department of Mines and the Dominion Bureau of Statistics and covers a 
period of five years:

1 Since this report was written the Southern Ontario Gas Company drilled a producing 
oil well about two miles west of Port Alma on the shore of Lake Erie, in lot 188, North Ta:bot 
road, Romney township. It was brought in on November l, 1923.

The top of the Trenton limestone was reached at 2,712 feet below the surface. Ths 
productive horizon is at the base of the Trenton formation and apparently immediately above 
the basal sandy beds. It was penetrated one foot, making the depth to trie bottom of the well 
3,560 feet, or about 3,500 feet below the level of Lake Erie. The production of the well is not 
definitely known, but is approximately 150 barrels per day; it is about 40 degrees Baume gravity. 
The gas production from the Trenton is about 150 M. cubic feet, and from the Guelph 325 M. 
cubic feet. When this well is drilled through the oil horizon its production will undoubtedly be 
greatly increased. At present the uncased shales above the Trenton Limestone are caving and 
shutting off the production.

The location of this well is shown on the map accompanying this report, and it will be seen 
that the oil is found in a monoclinal fold or possible fault. The northern extension of this structure 
is uncertain; the log of the well at Fletcher was not carefully kept and there is quite a difference of 
opinion regarding the depth to the top of the Trenton. Opinions vary by nearly 100 feet. The 
depth as shown on the map was accepted as most accurate after an exhaustive inquiry. This 
well was only sunk 387 feet in the Trenton. There is every possibility of a large oil field being 
developed in this area.
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PETROLEUM REFINING OPERATIONS, 1918-1922.

Schedule

Canadian crude

Imported crude 
distilled . . . .

Canadian crude 
distilled. . . .

Percentage of total

PROD i CTS: 

Illuminating oil . . . . . 

Lubricating oi'. . .

Benzine, naphtha anc

Paraffin wax and

Acid and Petroleum 
coke . . . . . . . . .

Employees . . . . .

Unit of 
Meas 

ure

Imperial

Value |

Imperial 
gallons 

Value f

Imperial 
gallons 

Vaiue #

Imperial 
gallons 

Value $ 
Imperial 

gallons 
Value $

lm\ erial

\alue $

gallons 
Value $

Lbs.
Value $

Lbs.
Value f

Short

Value ft

Ave. No.
Wages |

1918

10,106,615
781,097

137,065,788 
12,612,882

9,513,222 
781,705 

6 4t

36.211,715 
4,239,816

12,595,303 
2,118,002

39,156,44/
10,224,328

40,949,358 
2,943,504

13,650,128
1,148,726

1,312
1,486,677

1919

7,703,515
632,789

141,157,305 
12,486,174

7,693,385 
661,927 

5.1}

34,800,233 
5,073,647

12,501,385 
2,293,640

44,625,591
11,667,077

40,581,499 
2,265,457

10,903,202
1,044,798

1,58C
2,045,072

1920

6,361,234
724,145

148,540,511 
20,102,784

6,420,118 
769,775 

4 U-

33,987,891 
6,331,706

13,804,074 
3,276,56 (,

47,41 8.59C
14,485,935

45,025,051 
5,486,636

10,398,127
9/3,805

1,736
2,695,50}

1921

6,050,062
466,716

150,692,113 
14,537,33'

5,880,08( 
500,418 

3 75

29,774,13^ 
3,335,20(

13,848,721 
2,351,97:

51,033,337
12,655,24-,

44,364,794 
2,130,685

10,777,994
310,267

18,971,40(
142,285

1,560
2,176,700

1922

5,756,602
466,587

152,888,816 
13,834,118

5,612,645 
462,346

3 54

36,650,134 
4,0/7,350

14,556,150
2,558,278

59,223,186
i,-,, 920,089

34,508,790 
2,510,427

12,063,768
329,147

8,186,013
265,150

38,016
263,034

1,393
2,018,765

The above table clearly shows the development in the last five years of the 
"cracking process" by which more gasoline can be taken from a gallon of 
crude oil. For instance:

Total gallons crude distilled . . . . . . . . . . . . . . . . . .
Benzine, naphtha, gasoline, gallons . . . . . 
Illuminating, lubricating and other oils, gallons...

1918

146,579, OK
39,156,44}
89,756,378

1922

157,501,461
59,223,186 
84,714,074

With the declining supply of high gravity Pennsylvania crude and the 
greatly increased stocks of heavier "mid-continent" crude it is clear that the 
improvement shown is not at all due to a better grade of crude having been 
imported. The table also shows how dependent Ontario is on her neighbour 
for oil. With the possibilities of finding oil in this Province, shown elsewhere in 
this report, the price paid for our crude plus government bounty of 52^ cents 
per barrel makes a most attractive speculation.
















