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Offshore Exploration for Gas Under the Canadian Waters
of the Great Lakes

BY 

A. C. Newton

INTRODUCTION 

History

Much publicity has recently been given to the success of offshore drilling for 
gas under the Canadian waters of the Great Lakes. The bulk of this publicity has 
been concerned with the performance of Consolidated West Petroleum, Limited. 
Before a closer look into the whole picture is presented, it might be of interest to 
give a brief historical sketch of offshore or lake drilling in the Great Lakes.

The first well considered to be an offshore well was drilled in the Canadian 
waters of Lake Erie by Glenwood Natural Gas Company, Limited, opposite lot 
178, 320 feet offshore from the township of Romney. It was drilled on crown lease 
No. 1036 and completed to a depth of 1,336 feet on May 15, 1913. It had an 
initial open flow of 2,750 M cubic feet of sour gas, with a shut-in well-head pressure 
of 548 pounds (gauge). It is doubtful if, on this continent, there was any offshore 
well drilled earlier.

During the early period some additional wells were drilled, principally off the 
old prolific Tilbury field. Drilling methods and the general technique of offshore 
operation were not far advanced in the early days. It was not until November 12, 
1943, that the first truly offshore gas well was completed off Romney township in 
35 feet of water, by Consolidated West Petroleum, Limited. It was drilled 6,200 
feet offshore and completed to a depth of 1,285 feet; it had an initial open flow of 
900 M cubic feet and a shut-in well-head pressure of 325 pounds (gauge).

From this early beginning in 1913 to the end of the 1957 season, a total of 
87 wells were drilled in Lake Erie, all of which were in Canadian waters; of these, 
77 were producers, and 10 were dry holes. By December, 1957, 4 wells had been 
temporarily abandoned until 1958. No wells have yet been drilled in the United 
States waters of the Great Lakes.

In Lake St. Clair, by the same date, 10 wells had been drilled; 4 were pro 
ducers, and 6 were dry holes. This makes a total of 97 offshore wells, of which 81 
were completed as producers. (See table on page 5.)

This high-success ratio is understandable since most of the wells drilled thus 
far were off proven gas fields, and consequently success was almost assured from 
the outset. These wells have therefore been classified as development wells. How-
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ever, when the success of the wildcat wells is taken into account the ratios are 
much lower. Out of a total of 97 wells drilled thus far the author considers 16 of 
them to be strictly wildcats   9 wells in Lake Erie, and 7 in Lake St. Clair. Of 
these 16 wells, 2 were completed as new discovery producers. One well had 900 
M cubic feet (natural) of sour gas at 600 pounds (rock pressure), the other had a 
final open flow of 3,830 M cubic feet of sour gas with some water and had a rock 
pressure of 600 pounds.
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Canadian Regulations

To make an offshore exploration program possible, it became necessary to 
enact provincial legislation.

Legislation governing the exploration for natural gas and petroleum under the 
Canadian waters of the Great Lakes was added to The Mining Act of the Province 
of Ontario in 1955. This legislation was contained in Regulation 216/55.

This regulation has been revoked and superseded by Regulations 10/57 and 
96/57. Extracts from the regulations are given below:



REGULATIONS MADE UNDER THE MINING ACT 

(Regulation 10/57) 

(Regulation 96/57)
LICENCE OF OCCUPATION TO EXPLORE FOR NATURAL GAS AND PETROLEUM
ON CROWN LANDS UNDER THE WATERS OF THE DETROIT RIVER, LAKE

ST. CLAIR, THE ST. CLAIR RIVER, LAKE HURON AND LAKE ERIE.

(2) The licence shall be issued only upon application in writing to the Minister.
(3) The application shall be accompanied by
(a) a sketch and description of the area for which application is made, and
(b) a statement showing the financial ability of the applicant to undertake the exploratory 

work required by these regulations.
2. The licence will be for an area not in excess of 8 square miles with rectangular 

boundaries wherever possible but in no case shall the length of the area be more than twice 
the width, except where the boundaries of adjoining areas granted under licence or lease are 
irregular.

3. No person shall apply for more than 3 licences in any 12-month period.
4. The licence shall be for a term of 3 years.
5. The annual fee for a licence of occupation shall be 15 cents an acre, or S200, which 

ever is the greater.
6. The licensee shall expend
(a) during the first year of the term of the licence, a sum averaging at least S500 a 

square mile or fraction thereof, and
(b) during each of the second and third years of the term of the licence, a sum averag 

ing at least S l,000 a square mile or fraction thereof, 
in geophysical exploration or drilling on the area specified in the licence.

NATURAL GAS AND PETROLEUM LEASES

19. (1) Where the Minister
(a) is satisfied that a well drilled in the area specified in the licence, or in a licence for a 

contiguous area held by the same person, has ascertained the presence of natural 
gas or petroleum in commercial quantities, and

(b) sends a notice thereof by registered mail to the) licensee at his last-known address
recorded in the Department.

the licensee shall within 60 days after the date of the notice make an application for a lease of 
the lands included in the licence, or any portion thereof, but as far as practicable the longi 
tudinal boundaries of the area shall not be more than twice its width.

(2) Within 30 days after making application for lease or within such further period of 
time as the Minister may authorize, the applicant shall have the lands to be included in the 
lease surveyed by an Ontario Land Surveyor in accordance with instructions from the Surveyor 
General.

20. (1) Where the Minister has accepted an application for a lease and the applicant 
has complied with regulation 6, the Minister shall issue to the applicant a lease authorizing the 
lessee to prospect for and recover natural gas and petroleum.

(2) The lease shall be in Form 2.
(3) The annual rental shall be at the rate of SI an acre, or S640, whichever is the greater.
(4) The term of the lease shall be 21 years.
(5) Royalty shall be payable to the Treasurer of Ontario on natural gas, petroleum and 

petroleum products as follows:
(a) on all natural gas produced,

(i) 3 cents per 1,000 cubic feet, or
(ii) 8 per cent of the prevailing field price for natural gas, 

whichever is the greater;
(b) on all petroleum and petroleum products 10 per cent of the actual value at the well 

head,
but no royalty shall be payable on natural gas, petroleum or petroleum products used on the 
premises for drilling or exploration purposes.

Leases may be reserved for successive periods of not more than 21 years each.
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22. The licensee or lessee, as the case may be, shall comply with the objectives for 
Boundary Waters Quality Control established by the International Joint Commission and 
approved by the Governments of Canada and the United States of America.

23. The licensee or lessee, as the case may be, shall carry out all drilling and exploratory 
work in accordance with The Ontario Fuel Board Act, 1954, The Beds of Navigable Waters 
Act, the Navigable Waters Protection Act (Canada), The Lakes and Rivers Improvement Act 
and all regulations made under those Acts.

24. A lease or licence, or any interest therein, shall not be transferred or assigned with 
out the consent in writing of the Minister or Deputy Minister.

25. (l) A licensee or lessee may, on 30 days prior notice, surrender any part of the lands 
contained in a licence or a lease provided the part being retained complies with regulation 2 or 
regulation 19 as the case may be.

26. A licensee or lessee, as the case may be, shall not in any way interfere with naviga 
tion or with the use of any docks or wharves now existing or which may be hereafter con 
structed.

27. The licensee or lessee, as the case may be, shall do no damage to or interfere with 
the fishing or nets or appliances used for fishing purposes in the waters over the lands de 
scribed in a licence or lease by discharging salt water, oil or any other deleterious substance 
into the waters or by the doing of any other act, and shall comply with all directions of the 
Minister of Mines or his agent with respect to the disposal of any such substance.

United States Regulations

On the United States side, three states have passed offshore legislation or plan 
to do so in the immediate future. These states are Michigan, Ohio, and Pennsylvania. 
New York State has not given, as yet, serious consideration to offshore legislation.

The leasing of waters off the shore of the state of Michigan is being handled 
by the Lands Division of the Department of Conservation, East Lansing. Sections 
27 and 28 of Public Act No. 326, 1913, were amended and became effective 
November, 1957. These amendments to the act authorized the Director of Con 
servation to lease offshore acreage for gas and oil exploration.

The state of Ohio also has offshore regulations in effect now. Regulations for 
the removal of minerals from and from under the bed of Lake Erie are stated in the 
Division of Shore Erosion Regulations, Chapter 1507, Section 1507.03, page 2.

In addition, the Division of Shore Erosion, Department of Natural Resources, 
Columbus, Ohio, has Rules and Regulations for Oil and/or Gas Leases under the 
Bed of Lake Erie (Revised January 26, 1957).

On May 8, 1957, Ohio had not issued any leases. The State has indicated that 
it intends to submit for bids a parcel (lease area No. 1) of 4,970 acres half a mile 
off the city of Cleveland.

In Pennsylvania, the agency handling the offshore affairs is the Department of 
Forests and Waters, Harrisburg. They were given the responsibility for leasing 
the waters of Lake Erie by the enactment of Senate bill No. 444, in September, 
1957.

In the August 26, 1957, issue of the Oil and Gas Journal, the state of Pennsyl 
vania advertised for bids two tracts of water totalling 35,710 acres. Block No. l 
covered 19,130 acres, and Block No. 2, 16,580 acres.

In the September 30, 1957, issue of the Oil and Gas Journal it was announced 
that New York State Natural Gas Corporation bid 13.79 per acre (annual rental) 
for Block No. l, and S 1.11 for Block No. 2. The only other bidder was Kewanee 
Oil Company of Philadelphia and Tulsa. Kewanee's bid was 33 and 43 cents for 
Blocks Nos. l and 2, respectively.

The main difference between Canadian and American regulations is that the 
Canadian regulations provide for licences of occupation on a first-come-first-served 
basis without competitive sealed bids.
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From a recent survey, it was announced that all of the Canadian waters in 
Lake Erie, that is out to the International Boundary, have been leased or applied 
for. The majority of this acreage is held by licences of occupation. Only 18,000 
acres of this total offshore acreage in Lake Erie are held under leases, as follows: 
Consolidated West Petroleum, Limited, 12,000 acres; Dominion Natural Gas 
Company, Limited, 2,635 acres; and Union Gas Company of Canada, Limited, 
3,000 acres.

In the Canadian waters of Lake St. Clair about 154,000 acres are shared by 
Lake St. Clair Gasfields, Limited, with 87,500 acres and Pan Western Oils, Limited, 
with 66,000 acres under licence of occupation; none are held under government 
lease.

Pan Western Oils, Limited, Calgary, Alta., have, in addition to their Lake 
St. Clair acreage, about 71,000 acres in Lake Huron.

Exploration Companies
The active exploration companies in Lake Erie during the 1957 drilling season 

were: Bluewater Oil and Gas, Limited; Huron Construction Company, Limited; 
Midcon Oil and Gas Company, Limited, and its subsidiary company, Aqua-Land 
Exploration, Limited; Submarine Oil and Gas, Limited; Consolidated West Petro 
leum, Limited, and its subsidiary company, Underwater Gas Developers Limited; 
Lake St. Clair Gasfields, Limited; Spooner Mines and Oils, Limited; Harvest Petro 
leum, Limited; Putman and Putman; Imperial Oil, Limited; Long Point Gas and 
Oil, Limited; and Foreign Exploration, Limited.

In Lake St. Clair, Pan Western Oils, Limited, was the only operating company.

GEOLOGY OF LAKESHORE AND NEAR-SHORE FIELDS
Under the lakes it is to be expected there would be an extension of the same 

structures and reservoirs as on land. Therefore, a knowledge of the geology of 
known fields on shore should help the offshore operator by suggesting to him what 
he should expect under the water. The present lack of such complete offshore 
information in a single publication has prompted the author to write this report.

It is possible that the following fields have extensions, or that similar fields 
may be found offshore near them:

Malden, Kingsville, Mersea, Tilbury, Declute, Morpeth, Malahide, Norfolk 
and Elgin East, Brownsville, Norwich South, Haldimand, and Welland, all of which 
are close to, or extend into, Lake Erie, and are of Silurian age. Under Lake St. Clair, 
an extension of the Ordovician, Dover field is a possibility. (See map facing page 
31.)

Lake Erie
Malden Pool (Essex County)

Gas has been produced from the Salina and the Guelph formations. Roliff1 
states that 15 wells have been drilled in this field; only 5 of them had initial open 
flows of more than 100 M cubic feet per day. Most of the production from the 
Salina was less than 100 M cubic feet per day; the larger wells produced from 
the Guelph.

JW. A. Roliff, "Salina-Guelph Fields of Southwestern Ontario," Bulletin, Amer. Assoc. 
Petroleum Geol., Vol. 33, 1949, Feb., p. 171.



This field was discovered in 1946; the original shut-in well-head pressure per 
well was 395 pounds. The average depth of the wells was 1,068 feet, and the aver 
age original open flow per well was 134 M cubic feet. There were no producing wells 
on December 31, 1955. Total gas production figures for this field are not available.

Contours on top of the Guelph suggest an elongated dome or anticline, and 
the Guelph is highest at the point of largest production. The Salina is thinnest over 
the high Guelph, suggesting pre-Salina folding or a reef. Because of the nature of 
the production, Roliff believes that the gas in this pool is obtained from a small 
reef in the Guelph.

Kingsville Pool (Essex County)

The Kingsville field was discovered when the Coste No. I Well in lot 7, con 
cession I, in Gosfield South township was completed on January 23, 1889. It was 
located by Eugene Coste and, when it blew into production, Lauriston1 said it 
"started the Canadian natural gas industry."

This well was completed to a depth of 1,031 feet with an open flow of 
10,000 M cubic feet per day, and a rock pressure of 420 pounds per square inch. 
This well was not only the discovery well but it was reported by Lauriston also 
as the well having the largest initial open flow in the field.

The estimated total production of the field, according to the Bureau of 
Mines,2 was 22,500,000 M cubic feet, exclusive of waste, which in the early stages 
of development was enormous.

The average shut-in well-head pressure for 16 wells in 1955 was 162 pounds. 
The field produced 13,131 M cubic feet in 1955; the average production per well 
was 821 M cubic feet; and the average depth per well was 980 feet.

It is interesting to relate that natural gas from this field was exported to Detroit 
in 1897, and to Toledo in 1898. From February, 1895, to July, 1901, gas exports 
to Detroit and Toledo totalled 9,639,355 M cubic feet, according to Lauriston.3

The heavy drain of gas, due to poor operating methods, allowed the ingress 
of much salt water into the pay zone, which resulted in a declined pressure for the 
field in 1901.

Production came from the Guelph formation. Contours on top of the Guelph- 
Lockport formation, based on limited control, showed a west-trending elongated 
dome with about 50 feet of closure; some faulting appeared to be present.

Mersea Field (Essex County)

The Mersea field was discovered in 1902 and, at the end of December, 1955, 
had three producing wells. A total of 60 wells were completed in this field. The 
average original shut-in well-head pressure was 430 pounds, whereas the average 
shut-in well-head pressure per well in 1955 was 263 pounds. This field produced 
3,000 M cubic feet of gas in 1955. The average production per well in the same 
year was 1,000 M cubic feet; the average depth of well, 1,038 feet, and the average 
original open flow per well was 195 M cubic feet per day. The total natural gas 
production figures for this field are not available.

1V. Lauriston, "The Story of Natural Gas in Ontario," Gas Line, Union Gas Co. of 
Canada, Ltd., Chatham, Vol. l, 1955, Sept., p. 1.

^Statistical Review, Ont. Bur. Mines, Vol. XXV, 1916, pt. l, p. 39. 
3V. Lauriston, op. cit., p. 18.



The Guelph structure, as noted by Hume, 1 appears to be a long narrow anti 
cline with some suggestion of faulting.

Oil was also produced from this field. Initial production was fairly high, one 
well flowing 1,200, and another 400, barrels per day; but decline was very rapid.

Tilbury Field (Kent County)
The Tilbury field was the most important Salina-Guelph field discovered in 

Ontario and still remains a large producer of sour gas. The offshore extension of 
this field has been the site of the majority of successful offshore gas wells; Consoli 
dated West Petroleum, Limited, has dominated the area.

The discovery well in the Tilbury field was Volcanic No. 7, completed on 
September 16, 1906, by J. McGinnis, the drilling contractor. The well had a final 
open flow of 6,000 M cubic feet. After 49 years, there were still 210 producing 
wells in the field. The average original open flow per well was 1,099 M cubic feet 
per day, the original shut-in well-head pressure was 600 pounds (gauge), and the 
average shut-in well-head pressure in 1955, 170 pounds. It produced 2,058,574 
M cubic feet in 1955; the average production per well in 1955 was 9,803 M cubic 
feet; and the average depth of wells, 1,399 feet. Its total production from 1907 
until December 31, 1957, was 228,378,000 M cubic feet. This field had an areal 
extent of 17,000 acres on land. In 1955 the production per acre was 121 M cubic 
feet, or the total production per acre from 1907 to December 31, 1957, 13,434 M 
cubic feet.

Caley2 described the geology of the Tilbury field as follows:
Gas is found between 1,070 and 1,409 feet. Production comes from three principal zones, 

but many wells have four pay-streaks, and a considerable number indicate five, six, or seven.
The highest of the three main gas horizons is near the base of the Salina formation. 

The reservoir rock is fine- to dense-textured dolomite, usually containing small, though variable, 
quantities of calcium sulphate. Yields from this horizon are commonly small and in many 
wells little more than shows of gas are encountered. The second producing zone is near the 
top of the Guelph formation and is as much as 80 feet below the productive Salina zone. 
The reservoir rock is light buff and grey, crystalline dolomite. This horizon usually yields 
gas in commercial quantity, and in some wells constitutes the lowest productive zone. The 
third and lowest gas-bearing zone is also in the Guelph, and in places is more than 100 feet 
below the one above. The reservoir rock is grey, crystalline dolomite, essentially similar to 
that of the upper Guelph zone. Some of the largest initial yields are from this horizon, but 
it commonly carries much water and in many wells has been plugged off.

Each of the two gas bearing zones in the Guelph contains more than one pay-streak, 
and such streaks may also be present in the intervals between the main producing zones. 
Thus, the several pay-streaks are irregularly distributed throughout a vertical thickness of 
200 feet. They appear to be lens-like in form, and are, therefore, difficult to correlate from 
well to well.

During the earlier development of the field wells with large initial open flow capacities 
were common. One well had an open flow of 7,000 M cubic feet a day and many had 
capacities between 3,000 and 5,000 M cubic feet.

The structure of the Dundee suggests a broad elongated dome trending northwest. Many 
small isolated closures are common throughout the broad structure. In general the Guelph 
formation follows the same pattern. The Dundee reflects to some extent the Guelph structure, 
probably due to the late Devonian salt leaching which completely removed the salt.

Evans3 pointed out, that the thickness of the Guelph in productive areas was 
greater than in non-productive areas and suggested that the accumulation was due 
to both structural and reef conditions.

1G. S. Hume, Oil and Gas in Eastern Canada, Geol. Surv. Can., Economic Geol. Series, 
No. 9. 1932, p. 58.

2J. F. Caley, Palaeozoic Geology of the Windsor-Sarnia Area, Ontario, Geol. Surv. Can. 
Memoir 240, 1946, p. 81.

3C. S. Evans, "Underground Hunting in the Silurian of Southwestern Ontario," Proceed 
ings, Geol. Assoc. Can., Vol. 3, 1950, p. 75.
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Declute Field (Kent County)

The Declute Salina-Guelph field, lying four miles east of the Tilbury field, 
has also attracted much attention, and its extension lakeward has been the object 
of much promotion and some exploration.

The Guelph structure at Declute was discovered in 1928, when the well, 
Tilbury No. 73, completed on February l, 1910, was deepened. This well later



became known as Declute No. 1. The average original open flow per well was 4,223 
M cubic feet, and the original shut-in well-head pressure was 658 pounds. At the 
end of 1955, the average shut-in well-head pressure per well was 225 pounds. In 
the same year it produced 133,993 M cubic feet of sour gas. The average production 
per well was 4,963 M cubic feet, the average depth was 1,565 feet, and the total 
production from this field to December 31, 1957 was 18,607,000 M cubic feet. 

The highest part of the top of the Guelph is more than 200 feet lower than 
the highest part of the Tilbury field. Caley1 remarked that the principal gas zone 
is 1,500 80 feet below the surface, and is within the upper 60 feet of the Guelph. 
There may be several producing streaks in the general producing zone. There is 
also a small productive zone (A-2) within the lower 80 feet of the Salina.

According to Evans: 2
The Declute Field is made up of two anticlinal structures separated by a low, faulted 

strip bounded on outer sides by faults. In this field there is also an indication that the Guelph 
is thicker over the productive area than in the non-productive area immediately surrounding it. 
In general, the two productive anticlines occur at the south part of, and below an anticline on 
the near-surface Dundee, but in detail, there is a great variance from this. Just to the west of 
the field all formations are low and rise fairly steeply to the east. The Dundee and other hori 
zons above the Guelph rise progressively to a point right over the faulted low in the Guelph 
that is non-productive. Production from the Guelph and Salina in the western part of the field 
occurs to the west of the highest point found in the upper formations. From this high in the 
upper formations there is a marked drop to the eastward of these higher formations, while at 
depth the Guelph and Salina rise fairly steeply.

Like the Tilbury field the lower gas pay in the Guelph bottoms out in a large, 
salt-water pay.

Over the eastern part of the east anticline the B salt of the Salina formation 
appears and has a thickness of 90 feet over the crest. It thins to nothing away from 
the crest to the flanks. There is also a suggestion here of late Devonian leaching 
of the salt.

Over the western anticline the B salt is absent.

Morpeth Field (Kent County)

The Morpeth field's sweet-gas pay zone is in the top of the A-2 (the upper pay 
of the lower Salina). As of November, 1957, there were 12 wells completed as 
producers on lands. The field was discovered in 1954 by Imperial Oil, Limited, by 
gravity. The average original open flow of the first four wells was 1,090 M cubic 
feet per day, and their average original shut-in pressures were exceptionally high 
at 1,217 pounds. The average depth per well was 1,674 feet. Production until the 
end of 1955 was 38,366 M cubic feet. Total production, since discovery up to the 
end of 1957, was 1,916,313 M cubic feet. Acidization increased the final original 
open flow of these wells in all cases.

The field extends under the lake, and already four commercial gas wells have 
been drilled in water.

The reservoir appears to be both structural and stratigraphic in nature. The 
largest open flow usually follows the highest structure.

Generally speaking, the reservoir seems to be a gently folded structure with 
a small elongated closure; it dips off to the northeast and southwest at about 20 
feet in 3,000 feet.

The field lies in a salt area. However, the B salt over the field has been com-

'J. F. Caley, op. cit., p. 78.
2C. S. Evans, Natural Gas Fields in Southwestern Ontario, Ontario Gas Journal, Supple 

ment, Oct., 1944, p. 4.
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pletely removed. In other words, the field occupies the area of no salt. The leaching 
of the salt may have conceivably contributed to the developed porosity. In many 
instances in southwestern Ontario gas occurs immediately below leached salts, 
mainly in the upper part of the A-2 (upper pay of the lower Salina).

The cause of the exceedingly high rock pressures for this depth has been the 
subject of some theorizing. One suggestion put forth is that the gas could have be 
come compressed in fractures due to infilling of crystallized anhydrite.

Haldimand Field (Haldimand, Lincoln, Wentworth, and Brant Counties)
The Haldimand field lies in the counties of Haldimand, Lincoln, Wentworth, 

and Brant and was discovered in 1865. It extends for a distance of 20 miles along 
the shoreline of eastern Lake Erie. On December 31, 1955, there were 1,052 
producing wells. The average original open flow per well was 66.2 M cubic feet 
per day, and the original shut-in well-head pressures ranged from 100 to 500 
pounds (gauge) depending on depth. The average shut-in well-head pressure (gauge) 
in 1955 was 78 pounds. In 1955, 1,327,770 M cubic feet were produced. The 
average depth per well was 633 feet. The total production of the Haldimand field 
to December 31, 1957, was 103,070,000 M cubic feet.

According to Caley:
The . . . reservoir rocks of the Niagara Peninsula are the limestone of the Clinton and 

the sandstones of the Thorold, Grimsby, and Whirlpool members of the Medina formation.

All these formations are Silurian in age. Caley also says:
The Whirlpool sandstone is composed chiefly of fine to medium, subangular quartz grains, 

which are largely secondarily enlarged. Alling2 states that the added silica does not seem to 
completely fill the voids and the rock is cemented by chlorite and other argillaceous matters as 
well as by silica. The porosity is primary and has been estimated at about 10 percent.

The Grimsby as a reservoir rock is quite variable. At the outcrop it consists of red and 
grey, medium-grained sandstone with shaly zones and lenticular masses of sandstone entirely 
enclosed in shale or sandy shale. The quartz grains are subangular to rounded, average about 
0.1 mm. in diameter, and are cemented by chlorite, kaolin, and some calcite. The porosity is 
primary and probably more or less discontinuous, as evidenced by the irregularity in production 
from this horizon.

The Thorold is a quartz sandstone of rounded, subangular, and even angular grains, with 
an average diameter of 0.1 mm. Argillaceous materials form about 20 per cent,1 and include 
chlorite, muscovite, and rusty biotite. Calcite also occurs in recrystallized grains as well as 
forming cementing material. The porosity is doubtless primary in origin.

The Irondequoit is considered by some to be the producing horizon in the Clinton. This 
is a light grey, coarsely crystalline limestone or dolomitic limestone commonly containing a 
profusion of crinoid columns. The percentage porosity and its origin are somewhat speculative. 
The primary effective porosity is in all probability very low, as is the case with most known 
limestone reservoir rocks. It seems probable that the effective porosity is largely secondary 
and due to solution or leaching . Shoreline conditions may have pre 
vailed here, allowing leaching to take place.

The chances of obtaining gas throughout the area have been good regardless 
of the structure on top of the Clinton. Some wells produced from all three horizons 
simultaneously. Wells having the greatest open flows are not situated on the crests 
of structures.

In respect to accumulation of natural gas in these formations Caley says:
the Grimsby shows depositional irregularities such as lenticular masses

of sandstone completely enclosed in shale. Such lenses could act as traps to
migrating gas and oil . . . In the case of the Thorold sandstone it was found
that . . . the largest producing wells were at localities where the reservoir
sandstone was purest. We know little regarding causes of accumulation in the Whirlpool, but

JJ. F. Caley, Palaeozoic Geology of the Toronto-Hamilton Area, Ontario, Geol. Surv. 
Can., Memoir 224, 1940, p. 132.

2H. L. Alling, Proceedings, Rochester Academy of Science, Vol. 7, 1936, p. 194.
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differential cementation probably plays a dominant part. With regard to the Irondequoit or 
upper Clinton, this rock is known tp contain organic reefs of considerable size. It is suggested 
that these reefs may arrest migration and so play an important part in accumulation.

It is the writer's belief that porosity, differential cementation, and stratigraphic form con 
stitute major factors in causing accumulation, and these factors combined with gentle anti 
clinal rolls and local flattenings of the regional dip account for the gas fields so far developed 
in the Niagara Peninsula.

All the gas produced in the Niagara Peninsula is of the "dry" variety and the absence of 
H2S shows it to be "sweet" also. No purification is required before utilization. Harkness1 
states the B.tu. average about 1,040. Although no oil in commercial quantities has been ob 
tained, it is interesting to note that in 1891 two wells . [in] Humberstone tp. 
found oil in the Whirlpool sandstone at depths of about 780 feet. Only about 2 barrels a day 
from each well was produced.2

The general description just concluded also applies to the Norfolk and Elgin 
East, Norwich South, and Welland fields. It is of interest that the Welland and 
Haldimand fields and the eastern field of Norfolk county (around Port Dover) 
cover a distance of 40 miles of continuous production along the shore line of 
eastern Lake Erie.

The other fields to the east are the Brownsville and Malahide fields. Both of 
these have Guelph sour-gas reservoirs.

Data on the past performances of the Norfolk and Elgin East, Norwich South, 
Welland, Brownsville, and Malahide fields are given below:

Norfolk and Elgin East Field (Norfolk and Elgin Counties)
On December 31, 1955, there were 497 producing wells with an average 

original shut-in well-head pressure of 487 pounds; pressure in 1955, 211 pounds; 
production in 1955, 746,096 M cubic feet; average production per well in 1955 
from wells in Norfolk county and Elgin county, 1,557 M cubic feet and 574 M 
cubic feet; average depth of wells 1,239 feet; total production since discovery to 
the end of 1955 from both counties, 12,524,644 M cubic feet; total production 
from discovery to the end of 1957 for Norfolk county only, 25,295,000 M cubic 
feet; average original open flow per well, per day, 125 M cubic feet. The area was 
discovered in the early 1900's.

Norwich South Field (Oxford County)
In 1955 there were nine producing wells; average original shut-in well-head 

pressure, 550 pounds; average shut-in well-head pressure in 1955, 415 pounds; 
production in 1955, 32,683 M cubic feet; average production per well, 3,631 M 
cubic feet; average depth per well, 1,120 feet; total production from discovery to 
end of 1957, 198,000 M cubic feet; average original open flow per well, per day, 
40 M cubic feet.

Welland Field (Welland County)

In 1955, 608 producing gas wells; original shut-in well-head pressures, 300  
360 pounds (gauge), average shut-in well-head pressure in 1955, 66 pounds; pro 
duction in 1955, 431,757 M cubic feet; average production per well in 1955, 710 
M cubic feet; average depth per well, 669 feet; total cumulative production to 
December 31, 1957, 49,052,000 M cubic feet; average original open flow per well, 
per day, 100 M cubic feet.

1R. B. Harkness, "Geology of Natural Gas." Bulletin, Amer. Assoc. Petroleum Geol., 
1935, p. 86.

2F. C. Clapp, Publication 219, Can. Dept. Mines, Vol. II, 1910. p. 212.
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Brownsville Field (Oxford County)
The Brownsville field was discovered in 1935; average original shut-in well 

head pressure, 425 pounds; average shut-in well-head pressure in 1955, 333 
pounds; production in 1955, 15,815 M cubic feet; average production per well in 
1955, 1,438 M cubic feet; average depth per well 945 feet; total production from 
discovery to end of 1957, 3,950,000 M cubic feet; average original open flow per 
well, per day, 1,950 M cubic feet. Eleven wells were producing in 1955.

Malahide Field (Elgin County)

The discovery well, Malahide No. 5, was completed on January 24, 1939, 
with a final open flow of 1,714 M cubic feet and an initial rock pressure of 543 
pounds. Malahide No. 53, completed on September 19, 1940, was the largest well 
in the field and had an open flow of 7,639 M cubic feet after shooting.

On the average, the gas pays bottomed-out at 30-40 feet in the top of the 
Guelph formation. Thus the average total depth of the Malahide wells was about 
1,100 feet. The gas from the Guelph formation was sour gas similar to the Tilbury 
and Declute fields.

In 1952, there were only three producing wells in the field. The field had pro 
duced about 4,278,695 M cubic feet of sour gas from 1939 to the end of 1952. 
The average pressure of these three wells at the end of 1952 was 320 pounds 
(gauge).

Lake St. Clair 
Dover Field (Kent County)

The Trenton field in Dover township was discovered, after the completion of 
Dover No. l, on May 19, 1917, by M. E. Rose. This well was completed to a total 
depth of 3,185 feet, with a final open flow of 6,500 M cubic feet and a rock pres 
sure of 1,225 pounds. Dover No. 13, drilled by Union Gas Company of Canada, 
Limited, and completed on May 31, 1919, to a total depth of 3,000 feet, was the 
largest well in the field. It had a final open flow of 7,700 M cubic feet and a rock 
pressure of 760 pounds.

The aveage shut-in well-head pressure of the wells in this field in 1955 was 
130 pounds (gauge). The total gas production in 1955 was 81,720 M cubic feet; 
and tiie average production per well in 1955 was 9,080 M cubic feet. The wells in 
this field had an average depth of 3,345 feet. The total production from discovery 
to the end of 1957 was about 12,360,000 M cubic feet.

Evans1 describes the structure of the Dover field as follows:

The Dover field occurs in a narrow trough bounded by faults, and the fracturing of the 
Trenton along and between these faults has produced the porosity. This trough is reflected from 
Trenton to Dundee strata.

In many instances production data are not complete. However, using what 
figures are available, the total production from the times of discovery to the end 
of 1957 for the most important fields along or near the shorelines of Lakes Erie 
and St. Clair may be estimated at 470,000,000 M cubic feet of natural gas.

1C. S. Evans, op. cit., p. 5.
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OFFSHORE GEOLOGY 
Lake Erie

From 1913 to the present time there have been five producing gas companies 
in Lake Erie: Glenwood Natural Gas Company, Limited; Southern Ontario Gas 
Company, Limited; Dominion Natural Gas Company, Limited; Consolidated West 
Petroleum, Limited; and Huron Construction Company, Limited. All these com 
panies, with the exception of Huron Construction, drilled in water off the Tilbury 
field. Huron Construction drilled off the Morpeth field. Dominion Natural Gas, 
Consolidated West Petroleum, and Huron Construction are the only producing 
companies at the present time.

The offshore geology of these producing areas is similar to their onshore 
counterparts.

Glenwood Natural Gas Company, Limited

Glenwood Natural Gas Company, Limited, the original pioneer in the lake, 
drilled three holes in 1913. The first well was 320 feet off the township of Romney 
in Lake Erie, and was completed on May 15, 1913. It was completed at a total 
depth of 1,336 feet; the original open flow was 2,750 M cubic feet per day, and 
the original shut-in well-head pressure was 548 pounds. The second well, completed 
on May 20, 1913, was 300 feet off Tilbury East township in Lake Erie. It had a 
total depth of 1,348 feet, an initial open flow of 3,500 M cubic feet per day, and 
an original shut-in well-head pressure of 530 pounds. The third well, completed on 
July 28, 1913, 200 feet off Romney township in Lake Erie, had an original open 
flow of 2,100 M cubic feet per day; the initial shut-in well-head pressure of this 
well was 535 pounds.

From 1913 to 1916 Glenwood drilled eight offshore wells, all of which were 
producers. None of these wells are operating now.

Glenwood Natural Gas Company, Limited, amalgamated with Southern On 
tario Gas Company, Limited, and the latter became an affiliated company with 
Dominion Natural Gas Company, Limited, in 1939. The production came from 
the Salina-Guelph formation on the lakeward extension of the Tilbury Field.

Southern Ontario Gas Company, Limited
Southern Ontario Gas Company, Limited drilled one well 350 feet off Tilbury 

township in Lake Erie on September 19, 1931. It was completed at 1,286 feet, 
with an original open flow of 357 M cubic feet per day, and an initial shut-in well 
head pressure of 240 pounds. This well is still producing natural gas.

This company was a pipeline company that purchased gas from Glenwood 
Natural Gas Company, Limited, and sold it to the city of Brantford.

Dominion Natural Gas Company, Limited
Dominion Natural Gas drilled their first offshore well in November, 1940. 

This well was drilled 1,030 feet out in Lake Erie opposite lot 187, Talbot Road 
South, Romney township. The well is now called Dominion No. 10 and was drilled 
by Dominion's lake contractor, Lake Erie Drilling Company (Wood and Pryor). 
The Lake Erie Drilling Company drilled a total of 4 offshore wells for Dominion. 
During 1940-45 Dominion drilled a total of 13 offshore wells; one well was off 
Tilbury East township, and the others were off Romney township. By December, 
1957, Dominion had 9 producing gas wells, one of which had been drilled by 
Southern Gas Company, Limited.
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The original average shut-in well-head pressure of Dominion's drilled wells 
was 262 pounds, the average depth was 1,288 feet, and the original average open 
flow per well was 170 M cubic feet per day.

According to company officials, 1 Dominion's total production from Lake Erie 
from 1940 to the end of 1956 is estimated at 22,226,000 M cubic feet. This figure 
includes production from affiliated lake wells.

All the Dominion drilled wells were off the Tilbury field.

Consolidated West Petroleum, Limited
Consolidated West Petroleum, Limited, completed its first major "step-out" 

into Lake Erie on November 16, 1943. The well was drilled 6,200 feet off Romney 
township. It was completed to a depth of 1,269 feet, had an original open flow of 
567 M cubic feet per day, and an initial shut-in well-head pressure of 240 pounds.

From 1943 to the end of 1957 drilling season, the company completed a total 
of 47 wells, 46 of which were reported as gas producers.

At the end of the 1956 drilling season 28 wells were hooked up to a shore 
ward transmission line. The company planned to hook up the other wells during 
1957.

The average original shut-in well-head pressure of 42 wells reported was 313 
pounds (gauge). Production (sour gas) was from the Salina-Guelph formation. Pro 
duction in 1955 amounted to 382,536 M cubic feet, the average production per 
well in 1955 was 20,133 M cubic feet, and the average depth of wells was 1,245 
feet; the total production since discovery (1944-56) was 3,183,034 M cubic feet, 
and the average final open flow per well based on 44 wells reported by the Ontario 
Fuel Board was 910 M cubic feet per day.

As of September, 1957, Consolidated West Petroleum, Limited, has proven 
an area of about 12 or 13 square miles. One 7-mile step-out from shore opposite 
the Tilbury field was a dry hole, completed on August 5, 1957, at a depth of 1,710 
feet. Farthest completed producer to date is a little more than 4 Vi miles from shore.

The Salina-Guelph reservoir is similar to the land portion of the Tilbury field. 
The A-2 (upper pay of the lower Salina) is sweet gas, whereas the top of the 
Guelph contains much larger open flows of sour gas and some water.

Huron Construction Company, Limited

Huron Construction Company, Limited's first well was drilled off the Morpeth 
field on July 7, 1956. By September, 1957, it had successfully completed four 
commercial gas wells. The first three wells were an average of 380 feet off shore. 
The fourth well was completed on August 6, 1957, and was 2,900 feet off shore. 
The three near-shore wells are tied into a shore line and were producing on Sep 
tember 24, 1957. The average original shut-in well-head pressure was 1,188 
pounds, which is extremely high. The production was from the top of the A-2 
(Salina) and was sweet gas. The average total depth per well was 1,639 feet. 
Production in 1955 was 1,500 M cubic feet, and total production since discovery 
to the end of 1956 was 71,663 M cubic feet. The average original open flow per 
well was 335 M cubic feet (natural); after acidizing it was 1,889 M cubic feet per 
day.

The reservoir is the same as that of the land area.
One well drilled jointly by Imperial Oil, Limited, and Consolidated West

Personal communication.

15



Petroleum, Limited, 7,392 feet off the Morpeth field in Lake Erie, was completed 
as a dry hole at a depth of 2,006 feet, on July 23, 1956.

Lake St. Clair 
Lake St. Clair GasHelds, Limited

The first well drilled in the waters of Lake St. Clair was completed by Lake 
St. Clair Gasfields, Limited, on July 7, 1955. It was completed as a dry hole and 
abandoned at a depth of 3,005 feet. This well is Lake St. Clair well No. 1. It is 
about 5,200 feet from the nearest shore line.

Lake St. Clair Gasfields drilled a total of eight wells in the vicinity of the old 
Dover field, a ninth well (No. 3) was drilled about 19,600 feet from shore. Of these 
nine wells drilled, four of them encountered some sour gas at the top of the Guelph 
formation. One near shore, well off the Dover Field, penetrated the Trenton with 
no success. Well No. 5A had a final open flow of 3,830 M cubic feet per day, and 
shut-in well-head pressure of 600 pounds (gauge). Well No. 7 had a final open 
flow of 2,000 M cubic feet per day. Both these wells had a large amount of water 
associated with their gas pays. Well No. 8 had an open flow of 267 M cubic feet 
per day, and shut-in well-head pressure of 625 pounds. Well No. 9 had an open 
flow of 189 M cubic feet per day, with shut-in well-head pressure of 625 pounds. 
Both of these wells were dry, since only one foot was drilled into pay in No. 8, and 
seven feet in No. 9.

The total open flow of these wells totalled 5,838 M cubic feet per day of sour 
gas, and proved up an area with an estimated reserve of 100,000 M cubic feet, with 
a considerable amount of water in two holes.

In 1956, owing to casing and well-head leaks, wells Nos. 8 and 9 were 
temporarily plugged with Halliburton drillable bridging plugs.

Geology of Lake St. Clair Gasfields, Limited, Property
Contours on top of the Guelph formation reflected a reef structure with a 

closure of 68 feet.
One well, No. 6, penetrated the Cambrian, and indicated a Guelph thickness 

of 441 feet.
The Guleph gas, discovered by Lake St. Clair Gasfields, Limited, was sour, 

and the best flows of gas were near the apex of the reef. Salt water lay below the 
gas pay in all instances.

The two deep test wells in the Trenton (No. 1) and the Cambrian (No. 6) 
failed to give any encouragement to the hope that the once prolific Dover field 
extended farther westward into Lake St. Clair.

Pan Western Oils, Limited
Pan Western Oils, Limited, completed a Guelph test in November at a depth 

of 1,795 feet; latitude 42023'40" N. and longitude 82042'50" W. The well was 
drilled on a gravity anomaly about 6Y2 miles north of Belle River, Essex county, 
in Lake St. Clair. Salt water was encountered at 1,792 feet, 21 feet below the top 
of the Guelph.

EXPLORATION COSTS
One who contemplates entering into offshore operations should give careful 

study to the exploration costs. Apart from the rentals etc., payable under the
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regulations of the Ontario Department of Mines, as mentioned in the discussion 
of offshore regulations, some consideration must naturally be given to a geophysical 
survey.

Over the years, the one geophysical instrument which has led to new dis 
coveries on land and below the water, in the area of southwestern Ontario, has 
been the gravity meter.

Courtesy Imperial Oil, Ltd.

Equipment for offshore gravity meter survey.

The seismic method, standard in the West and the offshore areas of the Gulf 
of Mexico and along the California coast, is of little use in southwestern Ontario; 
the shallow, and principally lime Paleozoic section, has given poor to useless 
reflections. Even with a higher resolution of improved instrumentation, it would 
not enhance its use in Lake Erie, since Lake Erie is one of the largest commercial 
fishing lakes; accordingly, shooting would be prohibited.

The comparative low-cost, quick, and useful gravity survey therefore becomes 
the important geophysical method.

According to Radar Exploration Company, Toronto, the cost of a gravity 
survey for 5,000 acres is about S3,000, or 60 cents per acre. This cost is for a 
density of V4-mile stations along grid lines 3,000 feet apart.
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The gravity meter is a very sensitive instrument, having the ability to measure 
with an accuracy to one 1/100,000,000 of the force of gravity. Thus, the instrument 
has to be protected against temperature variation, vibrations due to wave action, 
and instrumental drift. The whole instrument looks rather like a large metal sphere 
supported on three legs. The encased instrument is lowered over the side of the 
boat with a crane, and all station readings are related to the complex control 
mechanism by remote control.

Stations are surveyed by triangulation from a known baseline on shore. Devel 
opments, according to Radar Exploration, are under way for a system that will 
automatically give the location of the vessel by electronic means, similar to the 
methods used in the Gulf of Mexico.

Consolidated West Petroleum, Limited has, in addition to its other activities, 
entered the contract-drilling business. It has formed a new company, Underwater 
Gas Developers, Limited, to provide or use their equipment to drill a well any 
place in western Lake Erie. They have offered, on a "turn-key" basis, for a charge 
of about S30,000, depending on the type of completion requested by the operator, 
to drill a hole to 1,500 feet. Basic casing charges are included. There are additional 
marine transportation charges for handling cement, casing, and acid.

In western Lake Erie, a typical casing program involves the setting of 1034- 
inch (outside diameter) drivepipe on bedrock, 8 Ys -inch (outside diameter) pipe at 
the top of the Dundee (if Hamilton caves) and 7-inch (outside diameter) at the 
top of the upper shale of the upper Salina; the 7-inch pipe is sometimes cemented.

DRILLING METHODS

Perhaps the most interesting aspects of this offshore work are the drilling and 
completion techniques. This part of the business has taxed the imagination of all 
operators. Consolidated West Petroleum, Limited, under the leadership of its 
president, Frank Coste, has been the pioneer in a manner similar to that of his 
famous father, Eugene Coste, and his uncle, D. A. Coste, often referred to as the 
founders of the Canadian gas industry.

There are four basic types of drilling structures that, so far, have been used 
in the Canadian waters of the Great Lakes:

1. Piling-type platform
2. Rotary drilling barge
3. Non-floating-type tower
4. Floating-type tower (3 or 4 legs)

The choice of structure is primarily determined by the depth of water, the 
economics of drilling the hole, and the cost of the over-all operation.
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Courtesy Pan Western Oils, Ltd.

Piling-type platform in Lake St. Clair.

Courtesy Lake St. Clair Gasfields, Ltd

Rotary drilling barge, with a servicing barge alongside.



Piling-Type Platform
Pilings were used in the early work, carried on only a short distance from 

the Tilbury field in Lake Erie. Glenwood Natural Gas, Southern Ontario Gas, and 
Dominion Gas, were the companies that used this method in the 1940's.

This method consists of driving about 40-80 wooden pilings into the lake 
bottom. Large squared timbers were bolted to the pilings to form the subfloor of

Courtesy Dominion Natural Gas Co., Ltd.

Piling-type platform in Lake Erie.

the drilling platform. Additional squared timbers were attached, and the platform 
was built up about 10 feet above the lake level to hold the cable tool rig. These 
platforms remained as permanent structures. There are still ten such structures 
standing in Lake Erie; they are now owned by Dominion Natural Gas Company, 
Limited. Pump jacks are standing on them now, and they are also used for recon 
ditioning the wells. The pilings, in addition to their other functions, serve to protect 
the well against ice and wave action. They have, to date, withstood the ice action 
on Lake Erie exceedingly well.
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Huron Construction used a piling-type platform for the three near-shore wells 
that they completed off Morpeth. Lake St. Clair Gasfields, Limited, also used 
this method for some of their holes drilled in the shallow waters of Lake St. Clair. 
Their platforms were built at a cost of about S7,000-S8,000.

However, the wells completed by Dominion and Huron Construction were 
completed on top of the platform, whereas those of Lake St. Clair Gasfields were 
completed on lake bottom, and the pilings were removed and used again for new 
locations.

Lake St. Clair Gasfields, Limited, owing to the shallowness of the water in 
most of their locations, used a caisson, 6 feet in diameter and 20 feet long, over 
the hole with their wooden, piling-type platform. The caisson was driven into the

Courtesy Lake St. Clair Gasfields, Ltd.

Rotery drilling barge.

lake bottom and extended up to almost the height of the platform. Water was 
pumped out, which provided a dry working area below the lake bottom for a dry 
well-head completion. The well-head was installed, in water 12 feet deep, with its 
top only 2 feet above the lake bottom in accordance with the Navigable Waters 
Protection Act, as expressly applied to the shallow waters of Lake St. Clair. On 
completion of the hole the caisson was lifted and used again.

Rotary Drilling Barge
During the summer of 1955, Lake St. Clair Gasfields, Limited, drilled six 

holes with a rotary drilling barge towed from Louisiana. This barge was a 
floating self-contained offshore unit with eight 14-inch (outside diameter), 40-foot-
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long, adjustable legs. Over the location the legs were lowered to the lake bed for 
levelling the barge and giving it stability.

Although the unit proved highly efficient where speed was required for a 
seasonal operation, averaging 110.6 feet per day for six holes, the high initial 
transportation cost, the operating costs, and the comparatively small "size of the 
prize" they were shooting for and obtained, did not warrant, in the author's opinion, 
the enormous cost per well. The barge was only used one season.

Courtesy Consolidated West Petroleum, Ltd

Non-floating-type tower.

Non-Floating-Type Tower
By far the most successful and most economical drilling tower developed and 

used, to date, has been the non-floating-type tower first used by Consolidated West 
Petroleum, Limited.

When Consolidated West Petroleum drilled their first well in 35 feet of water 
in 1943, they used a wooden platform. After the well was completed, the company
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planned to move the platform before the winter freeze-up, but were forced to leave 
it in the lake.

During the winter, floating ice destroyed the platform and ripped off the well 
head, which was about 7 feet off the lake bottom.

From 1945 to 1949 inclusive, the company continued to drill from wooden 
platforms. It completed four more wells located 1-1 Vz miles from shore. With five 
successful gas wells drilled, the company felt it was justified in designing and build 
ing a portable steel platform, in order to cut down the great cost in time and labour 
in building and dismantling a wooden platform each time.

In 1950, the company experimented with a portable steel tower and platform 
of its own design and began drilling from this platform in 1951.

Now (1957) it has a total of seven complete drilling towers, three of which 
are available for contract drilling.

The platform is very simple in design, essentially a steel scaffold on four legs 
secured by wire lines attached securely to the lake bottom. The tower is built in 
sections 16 feet square and 15 feet high, with 6-inch tubular steel legs, 3-inch 
diagonal tubular bracing, and light steel I-beams for the horizontal members. The 
legs of each section fit into and are bolted to the next succeeding section. The bot 
tom section has screw-jacks in the lower ends of the legs, and each screw-jack ends 
in a 4-foot-square pad. The platform is levelled by using long wrenches on the 
screw-jacks through the legs. The platform itself is 32 by 28 feet, is made of struc 
tural steel, and is overlaid with a heavy wooden flooring.

When a well location is made the tower is pre-assembled having regard to the 
depth of the water, and the tower and the platform are brought out on a barge; 
four, tubular steel, pile points, 10 inches in diameter and 12 feet long, with two 
34-inch steel cables attached to the top end of each pile point, are then driven 
into the drift in the bottom of the lake about 100 feet apart, in the form of a square. 
The cables are attached to floats, and the tower is then set on its feet in the centre 
of the square, the platform put on and levelled, and the eight cables from the pile 
points taken off the floats, attached to the corners of the tower as guy wires, and 
tightened up with large turnbuckles.

A Bucyrus-Erie drilling machine of the "spudder" type is placed on the plat 
form and the well drilled to completion, with the well-head left on the bottom of 
the lake. After a well is finished the cables are detached from the platform, but left 
on the lake bottom attached to the pile points. The platform is then moved to a 
new location where the process is repeated. The cables can be picked up and 
attached again to the platform when working over or repairing a well.

While drilling is in progress, drilling crews, casing for the well, and other 
supplies are taken to and from the platform by a work boat of steel construction 
and diesel power. Each tower has a four-man drilling crew with living quarters on 
the platform. The towers, aside from the drilling machine and tools, are equipped 
with a propane gas stove, refrigeration, sleeping quarters, hot and cold running 
water, and radio telephone. It is interesting to note that there is no harbour within 
ten miles of the company's operations, and some of the smaller work boats, when 
not in use, are hoisted up out of the water with power hoists and hung from the 
hoists about 200 feet from shore. The hoists are connected to the lake shore by 
a manway or catwalk.

The first 12 wells of the company, drilled from 1943 to 1954, were connected 
to the shore by 3-inch steel pipe laid on the lake bottom. These lines were put 
together on shore and pulled into position a mile or more out into the lake, then 
connected to the well-heads by divers. In the autumn of 1956, a 63^-inch-diameter
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steel, all-welded pipeline was pulled out 2V2 miles from shore. It is being extended 
to 5 miles this season and will be hooked up to wells up to 4 miles out; 3-inch field 
lines connect the wells to the transmission line. With the well-head and pipelines on 
the lake bottom, nothing is visible from the lake surface after a well has been com 
pleted and the platform removed. In order to locate a well, a system of cross 
beacons set up on shore allows the ready location of any well-head for inspection.

Courtesy Windsor Star

Floating-type tower, platform unit.

Consolidated West Petroleum, Limited, is the only company in the Great 
Lakes doing offshore drilling in water up to 65 feet deep, and as far as known, it 
is the only company in the world that has developed a technique to leave well-heads 
under fresh water. The original design and sectional idea of the platform makes it 
possible to drill at any distance from the shore in western Lake Erie.

Floating-Type Tower
An attempt by Marine Drilling Towers, Limited, of Toronto to design and 

construct a floating-type tower was made this summer. However, during the place 
ment of the tower over the location in the final erecting and guying procedure, the
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Photographs Courtesy Windsor Star

Floating-type towsr, floating tower unit.

Floating-type tower, floating tower unit being towed to location.



complete unit, built at a cost of about S100,000, toppled over into about 45 feet 
of water.

This structure was radical hi design. It was made as two independent floating- 
type units. The primary objectives of this revolutionary-type tower were: (1) to 
reduce the high marine charges in moving the non-floating type towers by barge 
and crane to new locations; (2) to reduce the time taken to move the equipment 
from one location to another; (3) to allow drilling to be started almost immediately, 
resulting in more holes per season at less cost.

Courtesy Long Point Gas and Oil Co., Ltd.

Floating-type tower.

As mentioned previously, the assembled unit consists of two units, the plat 
form unit and the tower unit. The platform unit floats on two huge pontoons 50 feet 
long and 8 feet in diameter of ^{6 -inch corrugated steel (culvert) pipe; from edge 
to edge of the pontoons it is 42 feet wide.

Above these pontoons a 34-foot-square platform is constructed. On this plat 
form or deck is a bunkhouse, hot and cold showers, refrigerator, stove, etc. for the 
comfort of the crew, who work in shifts, throughout the day and night, while drill 
ing. The cable-tool rig, with mast erected, and all the drilling tools, are set in
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drilling position on the platform. The mast is guyed to the corner brackets of the 
platform.

The floating tower unit is submerged in the lake, and upon it the platform 
rests. The tower is 45 feet long, weighs 40 tons, and is constructed of four columns 
of 16-inch steel pipe with eight ballast tanks. The tanks are three feet in diameter, 
16 feet long, and are pressure welded.

Courtesy Long Point Gas and Oil Co., Ltd.

Floating-type tower being towed to location.

When this unit arrives at the site, the lower ballast tank is flooded with water, 
tipping the tower into a nearly upright position, and as it settles, water is then 
pumped into the top ballast tank allowing the tower to settle into the lake.

With the lower tower unit in an upright position, the platform on its pontoons 
is floated over the four corners of the tower. Once the contact between the two 
units has been made, and securely fastened, the platform is raised about 20 feet 
above the water level by an internal hoisting device built in the platform.

The pontoons are then unbolted from the platform and towed to harbour 
for further use.
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Hydraulic jacks on the padded bottom legs of the tower allow it to be levelled 
into its final drilling position.

Another tower of the floating type was used successfully at the end of the 
1957 drilling season. It is owned by Long Point Gas and Oil, Limited. In October, 
it completed one hole, and the plans are for it to drill one or more holes, imme 
diately off Crystal Beach, Welland county.

This floating drilling platform is an equilateral triangle in shape, being about 
60 feet on each side. It floats and is towed to the drilling site with its three legs 
raised up in the air. The length of the pipe legs varies with the depth of water over 
the location. When on location, these legs are hydraulically lowered to the bed of 
the lake and later are used as a hydraulic lift to raise the platform about 10 11 feet 
above the water level. Each leg of the platform is operated by four hydraulic 
pistons, and the hydraulic system is run from a diesel generating set. This diesel 
also runs the pump for the water system and the bilge pumps.

The platform is designed to withstand winds up to 80 miles per hour and 
wave action up to 20 miles per hour. The weight of the drilling barge is about 
50 tons, and its construction consists of 12 separate water-tight steel compartments; 
it is therefore virtually unsinkable.

One corner of the triangle is constructed like a bow of a ship. In this bow 
are the utility areas. Electrically-heated living quarters on the starboard side are 
provided for a crew of six in the form of a bunkhouse, with adjacent hot and cold 
showers and toilet facilities; the kitchen, and mess-room on the port side are 
equipped with electric refrigerator, stove, and sink. There is also a ship-to-shore 
radio.

On the platform rests the cable-tool rig. The unit is moved from location to 
location quickly; within a couple of hours a new hole may be spudded. It is also 
moved cheaply, since the marine charges involved are only for towing.

The design is simple, and the structure is seaworthy. Accordingly, it is to be 
expected that this three-legged floating-type tower will have a long and useful life 
in offshore exploration.

FUTURE

Any appraisal of what the future holds for offshore drilling under the Cana 
dian waters of the Paleozoic areas of the Great Lakes must take into consideration 
what has happened on land   how much gas has been produced from fields on 
land that have possible offshore extensions and from near-shore reservoirs. With 
the exception of the Dover field, all the fields referred to in this report are along 
or near the shoreline of Lake Erie. It thus seems certain that Lake Erie will receive 
most of the attention in offshore exploration operations.

From their beginning to the end of 1957 these land fields along or near the 
shoreline of Lake Erie have produced about 460,000,000 M cubic feet of natural 
gas up to December 31, 1957.

The amount of gas actually produced from under the waters of Lake Erie 
to the end of 1956 was 25,480,697 M cubic feet, 12.5 percent of which was pro 
duced by Consolidated West Petroleum, Limited, 1944 56; and 87.2 percent by 
Dominion Natural Gas Company, Limited, and their affiliated companies, 1913 56. 
Huron Construction produced less than one tenth of l percent of this total, and that 
was produced in 1956, their first year of production.
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If it is assumed that these fields, which produced 460,000,000 M cubic feet, 
have equal extensions or equivalent gas-pay reservoirs in the lake, it suggests that 
the same amount would be in the Canadian waters of Lake Erie. This estimate, 
however, would be erroneous; since no consideration is given to reserves remain 
ing in the shore fields, the extent and degree of the area affected by shore drainage, 
and the amount of connate water in the gas pay, to mention only a few of the 
considerations.

It is believed now that gas has been drained from 4V2 miles out in Lake 
Erie by the shore wells in the Tilbury field. Drainage has taken place also in other 
fields, perhaps in varying degrees depending on varying permeabilities. Thus the 
amount drained is rather a difficult figure to estimate. But it is safe to assume that 
the farther one goes lakeward off an extension the better the pressures should be. 
Virginal pressure could indicate the limit of the drained area, or a new reservoir.

The estimated recoverable reserves of Lake Erie are difficult to assess at 
this time.

Other recent authors have discussed and emphasized the possibility of an 
inter-connection between the Clinton fields of Ohio and the Clinton fields of south 
eastern Ontario. Structure contours on top of the Trenton based on good control 
on both sides of the lake give support to this theory. There is every reason to 
believe that there are some extensions of both these major zones in Lake Erie. 
The length and size of extensions and their location with respect to the International 
Boundary will be determined by future drilling.

The second possible important extension is the prolific Trenton oil zone along 
the Cincinnati arch, in Ohio.

Many wells have been drilled in Essex county with the hope of picking up 
this trend before the arch plunges into the Chatham "sag." The results so far have 
been discouraging. It is the author's opinion that in Lake Erie one would have 
a better chance of obtaining Trenton production if one goes higher up on the 
arched, faulted Trenton. It is to be expected that oil will be found along this struc 
ture in Lake Erie. The percentage of the total successes lying in Canadian waters 
remains to be decided by drilling.

Producing and maintaining an oil well or field in Lake Erie for 12 months 
of the year will present a challenge to all. Winter maintenance will always be a 
problem.

In looking for possible extensions or continuation of known zones, one cannot 
overlook the possibility, for example, of finding Silurian pinnacle, reef-type reser 
voirs which could have reserves up 10,000,000-15,000,000 M cubic feet of sweet 
gas in Lake St. Clair and the Canadian waters of the south end of Lake Huron.

From what has been said, it will be seen that the geology underlying the Cana 
dian waters of Lake Huron, Lake St. Clair, and Lake Erie is favourable to the 
accumulation of natural gas, and perhaps some oil. The paleozoic waters of 
Georgian Bay and Lake Ontario also have geological possibilities. There are several 
important factors which could affect the success or failure of those who undertake 
offshore exploration.

First of these are the economic considerations. The initial cost of drilling an 
offshore well is double that of one drilled on shore. The method of removing water 
from wet lake wells during the winter months when the demand for gas is greatest 
will also be a constant problem. The wells of the Union Gas Company in the 
Tilbury and Declute fields on land all have siphons. Salt water must be pumped off

29



periodically, and high back-pressures maintained on these wells to prevent a too- 
rapid decline in field pressure.

The depth of the water in the eastern part of Lake Erie is more than 100 feet, 
and goes down to a maximum of 210 feet off Long Point; so the full potentials 
there may not be realized in the immediate future. Exploration in the eastern 
part of Lake Erie will be restricted for some time to come to near-shore activities. 
The restrictions will not be imposed because of the physical implications involved 
in drilling in this depth of water, but rather the economic consideration. On the 
other hand, the western part has a maximum depth of 84 feet of water. Underwater 
Gas Developers, Limited, a subsidiary of Consolidated West Petroleum, Limited, 
has equipment now capable of drilling any place in western Lake Erie. Lake St. 
Clair, being a very shallow lake, presents no problem.

Improved offshore drilling, operating, and maintenance technology would 
improve the attractiveness of operating offshore. As long as pollution is rigidly 
controlled, and the commercial fishing industry and bird life adequately protected, 
there is no reason why offshore drilling should be a problem to the Ontario or any 
state government.
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Supplement to Geological Circular No. 7

BY 

W. E. Koepke1

Introduction
Since publication of Ontario Department of Mines, Geological Circular No. 7 

 Offshore Exploration for Gas Under the Canadian Waters of the Great Lakes  
in 1958, 285 additional offshore wells have been drilled in Ontario to the end of 
1963. Although there are more than 10 million acres underlying the Canadian 
waters of the Great Lakes System that offer such future possibilities of yielding 
hydrocarbons, exploration activity during the years 1958-63 has been confined to 
Lake Erie. The reasons for this concentration of activity in Lake Erie were: (1) 
the relatively shallow depths of the water and the productive formations; (2) the 
continued high success ratio, particularly in the east half of the lake; and (3) the 
decision of the Ontario government on 26 November 1959, to confine lake drilling 
to Lake Erie until a study could be made.

This supplement to Geological Circular No. 7 is primarily intended to sum 
marize the activities centred in Lake Erie during the period 1958-63 inclusive. It 
includes: (1) a summary of gas production from under Lake Erie; (2) a resume of 
exploratory and development drilling; (3) a brief description of reservoir rocks; (4) 
a review of offshore drilling methods; (5) a list of active exploration companies; 
and (6) a brief statement on Crown leasing.
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The author is indebted to B. V. Sanford of the Geological Survey of Canada 

for suggestions and criticism during the preparation of this supplement. He also 
wishes to thank W. D. Brittain and others of the Ontario Department of Energy 
Resources who have assisted in supplying data and a map.

Appreciation is also extended to the companies who have contributed infor 
mation related to drilling.

Production
A summary of the natural gas production from beneath Lake Erie during the 

years 1957-63 inclusive, is shown in the table on page 32. The total cumulative 
production to 31 December 1962, was 43,219,010 M cubic feet. Although the 
Tilbury field (Middle Silurian, Niagaran reef) shows a substantial decline, the con 
tinued development of the blanket sandstone reservoirs of the Lower Silurian adja-

^eologist, Ontario Department of Energy Resources, on loan to the Geological Survey 
of Canada, Ottawa.
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cent to Norfolk and Haldimand counties has maintained a relatively constant 
production curve. The sharp decline in the 1961 figures shown for the Tilbury 
field resulted from an increase in production control adopted in the fall of the 
previous year.

Because of difficulties arising from completion techniques suitable to withstand 
winter ice flows and to prevent water pollution, the production of oil from the rocks 
underlying the Great Lakes has been very limited. However, one well, Place Col 
chester No. l, producing from the Trenton group, yielded a total of 30,076 barrels 
of oil during the years 1959-61. This well is now standing idle. A second well, 
Putman and Putman L. Erie No. 3, located southwest of Pelee Point, found a small 
quantity of oil in the Guelph formation. This well has remained capped since its 
completion in 1958.

Four wells producing from the Guelph formation beneath Lake St. Clair 
yielded a total of 27,877 M cubic feet of gas. Although the discovery was made 
in 1955, production began in 1961.

Exploratory and Development Drilling

The exploratory and development wells drilled in Lake Erie during 1958-63 
inclusive, are classified by county in the table on page 34. Throughout these years, 
44 exploratory tests in the western half of Lake Erie resulted in l oil, and 5 gas or 
indicated gas discoveries in the Guelph formation. During the same period, 37 
exploratory tests in the eastern half of Lake Erie recorded 24 gas or indicated gas 
discoveries in the Clinton-Cataract sandstones. Eleven of these were discovered in 
1963 in the general Norfolk-Haldimand area.

Development drilling during these years recorded 49 gas wells, l oil well, l 
indicated oil well and 17 abandonments in western Lake Erie, and 100 gas wells 
and 36 abandonments in the east half of the lake.

The map facing page 31 shows the gas and oil fields of southwestern Ontario 
and the offshore drilling locations.

Reservoir Rocks
Natural gas production from under the Canadian waters of the Great Lakes 

has been confined to rocks of Silurian age. Almost 90 percent of the total offshore 
production was from the Niagaran Reefs (Middle Silurian) and the overlying Salina 
A-2 occurring under the western part of Lake Erie and Lake St. Clair, and the 
remaining 10 percent from the blanket sandstones of the Clinton-Cataract group 
(lower Middle and Lower Silurian) underlying the eastern section of Lake Erie.

The biohermal patch reefs of the Niagaran (more often referred to as the 
Guelph-Lockport) consist of white to buff and light-grey dolomite, ranging from 
fine to coarsely crystalline in texture, and contain from poor to excellent pin-point 
vugular porosity. These reefs, such as the Tilbury, are favourable for the accumu 
lation of hydrocarbons since they are capped by the less impermeable beds of the 
overlying Salina A-l. Associated with this type of feature, the overlying Salina A-2 
frequently forms a second, but less productive, reservoir as a result of a draping 
effect over the more stable reef mass below. The A-2 subunit consists chiefly of 
a light-brown, fine-grained-to-crystalline dolomite and contains poor to fair porosity.

The blanket sandstones of the Clinton-Cataract groups underlying the Niagara 
Peninsula and the eastern region of Lake Erie provide irregular but widespread
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reservoirs. Within these groups, the Grimsby formation, which consists of a red, 
fine-grained sandstone with shale partings and interbeds, is the main gas-bearing 
zone. Porosity and permeability pinchouts resulting from secondary overgrowths 
and higher silt content are the chief factors contributing to gas localization. In 
1963, eleven gas discoveries of this type were made in the vicinity of Norfolk and 
Haldimand counties.

Oil in the Place Colchester No. l well was obtained from the bioclastic car 
bonate beds of the Cobourg and Sherman Fall formations of the Trenton group. 
Although synclinal structures are coincident with this type of trap, hydrocarbons 
have accumulated in fractured and dolomitized zones. Although development on 
land has found this type of reservoir quite unattractive, continued exploration 
should not be ruled out since similar fields in Ohio and Michigan have been prolific 
producers.

Drilling Methods

The four basic types of drilling structures that have been employed on the 
Canadian waters of the Great Lakes are listed and described in detail by Newton 
on pages 18-28.

For review purposes, each type is mentioned briefly, and new techniques are 
outlined in full.

The piling-type platform, which originated in 1913, has proven to be the most 
economical and simple method for shallow-water drilling. As recently as 1963, 
Oko Gas and Oil Company Limited, used this method for their operations in Long 
Point Bay.

Although Lake St. Clair Gasfields Limited had made an earlier effort, Northern 
Offshore Drilling Limited made the first successful attempt at operating an offshore 
rotary-drilling barge. Under contract with El Paso Natural Gas Products Company, 
who conducted an experiment in the fall of 1960 with the drilling ship "Submarex," 
Northern Offshore converted the former Great Lakes steamer "Simcoe" to a drilling 
barge. Its dimensions are 250 by 43 feet, with a draft of 11 feet. A drilling well, 
15 feet in diameter, was fabricated into the hull amidships, and over this was 
centred a conventional land-type rotary-drilling rig with diesel-powered draw-works 
rated for a depth of 4,000 feet. The barge has sufficient storage space to carry 
material and equipment to drill and complete l O wells, and contains cementing and 
fracturing pumps plus mechanical logging units. Living quarters provide accom 
modation for 12 persons.

The "Simcoe" proved to be very successful, since a large number of wells 
could be completed during a very limited drilling season. In 1962, 21 wells were 
completed in eastern Lake Erie with an average time per well of IVz days for holes 
with an average depth of 1,035 feet.

The floating-type platform is probably the most versatile technique designed 
for lake operations. First used by Long Point Gas and Oil Limited in 1957, this 
method has served for the drilling of about 100 wells in the eastern half of Lake 
Erie. Long Point's platform design is described in the preceding report; they own 
and operate two of these towers.

Place Gas and Oil Company Limited have adopted the same method using 
a platform 40 feet square. They also own and operate two towers. Both Long 
Point and Place employ cable tool rigs on their platforms.
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Another variation of the floating-type tower, incorporating the use of a rotary 
rig is expected to be introduced in the spring of 1964 by Consolidated West Petro 
leum Limited, and its subsidiary company, Underwater Gas Developers Limited. 
Their plans are for a new 70 by 92 feet, 6-spud, self-elevating barge, capable of 
drilling in water depths up to 100 feet. Although it is being designed to use rotary 
drilling methods for completions to depths of 1,500 feet, cable-tool equipment is 
to be carried aboard should it be desired. Like the "Simcoe," it will contain

Courtesy Northern Offshore Drilling LtJ.

Rotary drilling barge "The Simcoe."

cementing and fracturing equipment, a mechanical logging unit, adequate living 
quarters, and will be capable of transporting sufficient materials to complete three 
wells without servicing.

Although Consolidated West Petroleum Limited intends to use this new barge 
mainly for their own exploration and development program, it will be made avail 
able to other companies under firm contract.

This method will replace their old non-floating or fixed towers, which after 
having served for the drilling of approximately 175 wells in the west half of Lake 
Erie, are now rendered obsolete because of the high cost and delay in moving them 
from one location to another.
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Courtesy Consolidated West Petroleum Ltd.

Con-West barge.

Exploration Companies

A list of the exploration companies operating in Lake Erie since the beginning 
of the 1958 drilling season is as follows: Anchor Petroleums Limited; Baska Ura 
nium Mines Limited; Bluewater Oil and Gas Company, Limited; Camerina Petro 
leum Corporation; Canadian Kewanee Limited; Christie, Mitchell and Mitchell; 
Cleveland Copper Corporation; Consolidated West Petroleum Limited; Continental
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Mining Exploration Limited; Dome Petroleum Limited; El Paso Natural Gas 
Products Company; Elro Erie Offshore Limited; Foreign Exploration Corporation 
Limited; French Petroleum Company of Canada Limited; George Mitchell and 
Associates; Glacier Explorers Limited; Imperial Oil Limited; Long Point Gas and 
Oil Limited; Midcon Oil and Gas Limited; Northcal Oils Limited; Nu World 
Uranium Mines Limited and Lee Gordon Mines Limited; Oko Gas and Oil Com 
pany Limited; Phillips Petroleum Company; Place Gas and Oil Company, Limited; 
Plymouth Oil Company; Putman and Putman; Regal Mining and Development; 
S. C. Eaton Jr; Stanwell Oil and Gas Limited; Submarine Oil and Gas Limited; 
Texam Oil Corporation; Texas Calgary Company; Union Gas Company of Canada, 
Limited; United New Fortune Mines Limited; Uranium Ridge Mines Limited; and 
Walter R. Crabtree.

Leasing
The amount of Crown acreage held under exploratory licences of occupation 

and leases has fluctuated considerably over the past decade with a climax in 1958 
when more than 2,000,000 acres were retained in Lake Erie alone. Transactions 
involving Crown land during 1963 were confined to Lake Erie with 1,044,303 acres 
being held under 244 licences, and 77,606 acres by 30 leases. The closing figures 
for 1963 also indicate that 2 licences amounting to 8,630 acres were retained in 
Lake Huron, and 5 licences totalling 21,220 acres and l lease of 363 acres were 
held in Lake St. Clair.

Conclusions
Drilling in the Canadian waters of the Great Lakes has probed the more shal 

low formations of about one-third of Lake Erie lying north of the International 
Boundary, and a very small part of Lake St. Clair. Of the 372 wells drilled by 
31 December 1963, 18 penetrated Middle Ordovician or deeper beds, and only 
l of these is located east of Kent county.

As a result of the continued success in the Grimsby formation, most of the 
offshore activity has shifted to the east half of Lake Erie in hope of extending the 
Clinton-Cataract fields of the Niagara Peninsula, southward to the International 
Boundary. With the aid of detailed facies studies of the Niagaran and the Trenton, 
exploration activity is certain to regain momentum in western Lake Erie.

Improved offshore drilling equipment and completion techniques will enhance 
the possibility of both the search for deeper objectives and exploration beyond 
Lake Erie. For example, use of a mandrel-type hanger that suspends the produc 
tion string inside the surface casing has replaced the old protruding wellheads that 
plagued the fishing industry and were exposed to damage by winter ice flows.

Although the tourist and fishing industries and the public in general have 
continually opposed offshore exploration and production of hydrocarbons, it is 
hoped that the mutual understanding and co-operation of all those concerned, will 
allow the petroleum and natural gas industry to assume operations in the remainder 
of the fresh water system underlain by sedimentary rocks.
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