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FOREWORD 

In September of 1964 the task was begun of transposing all reliable 
Ontario well data onto magnetic tape under the Ontario Well Data Computer 
Project. The project was jointly sponsored by the Ontario Department of 
Energy and Resources Management, the University of Western Ontario, 
Imperial Oil Enterprises Ltd., The Consumers' Gas Co., Union Gas Co. of 
Canada, Ltd., the Gas and Petroleum Association of Ontario and the Ontario 
Petroleum Institute. An advisory committee was established to formulate 
general policy and objectives of the project, and consisted of representatives 
from each of the above organizations, also Trans Canada Pipelines and the 
Geological Survey of Canada. The necessity for consistency of rock unit 
definition and nomenclature became immediately evident and consequently 
an auxiliary committee—The Committee on the Palaeozoic Stratigraphy 
of Ontario—was formed and ratified by the Ontario Petroleum Council 
in late 1965. The purpose of the committee was to define subsurface rock 
units and stratigraphic nomenclature, designate type wells and deal with other 
problems related to surface and subsurface correlations. 

The original committee members were as follows: C. G. Winder 
(Chairman), University of Western Ontario, London; D. A. Sharp (Secretary), 
Ontario Department of Energy and Resources Management, Toronto; B. V. 
Sanford, Geological Survey of Canada, Ottawa; J. A. Pounder, Imperial 
Oil Enterprises, Chatham; J. V. Hill, Union Gas, Chatham and C. G. Berry, 
Consumers' Gas, Toronto. Subsequently H. J. Hofmann, of the Geological 
Survey of Canada, was invited to join the committee. C. J. Hadley of 
Imperial Oil replaced J. A. Pounder and R. J. Beards became a member of 
the committee upon joining the staff of the Ontario Department of Energy 
and Resources Management in early 1966. 

The committee met on ten occasions as follows; 1965:—November 5, 
Toronto; 1966:—February 15, Toronto; June 2, Toronto; September 6, 
Toronto; October 6, Chatham; November 30, Ottawa; 1967:—January 25, 
Ottawa; March 13, Ottawa; April 18, London and August 22, Ottawa. At 
these meetings well samples and mechanical logs were examined and standard 
formational contacts established. R. J. Beards undertook the task of publi
cation coordinator and compiled the accompanying report and cross-sections. 

On behalf of the Committee, appreciation is expressed to those com
panies and organizations which allowed their employees time and monetary 
support in order that the meetings could be held. It is intended that the 
Committee will continue to meet periodically in order to maintain an exchange 
of ideas and to improve the understanding of the Palaeozoic stratigraphy of 
Ontario. 

Comments would be most welcome and may be sent to the chairman or 
to the secretary. 

C. G. Winder, Chairman, 
Committee on the Palaeozoic 
Stratigraphy of Ontario. 
October 10, 1967. 
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GUIDE TO THE SUBSURFACE PALAEOZOIC 
STRATIGRAPHY OF SOUTHERN ONTARIO 

HISTORICAL BACKGROUND 

The petroleum industry in Ontario was bora in 1858 when North 
America's first commercial oil well was completed at Oil Springs. Since that 
historical beginning extensive exploration for oil and gas has been carried 
out by the drilling of more than 50,000 wells. The early progress of the 
industry is summarized by various officers of the Geological Survey of Canada 
and their accounts on the subject are to be found in the annual progress reports 
and memoirs of the G.S.C. After the rum of the century the Borings Division 
of the Survey initiated a program of systematic recording of well information 
and collection of well samples. In 1934 the Geological Survey began a review 
of Ontario geology to coordinate previously prepared surface and subsurface 
studies. The culmination of this work can be found in the memoirs of 
Dr. J. F. Caley which were published in the early 1940*5 and have proven 
to be invaluable references. More recently, B. V. Sanford has carried out 
extensive subsurface mapping using all available surface and subsurface 
information. Subsequent to this, Sanford has published papers on the Cam
brian, Ordovician, Silurian and Devonian sediments of southern Ontario and 
has compiled and published a list of Ontario wells for which the Survey 
has a set of samples. This valuable reference, (see bibliography) complete 
to June 1963, is soon to be updated. 

In 1915 the Ontario government initiated a program of systematic well 
data recording. In that year the Ontario Bureau of Mines (soon to become 
the Department of Mines) supplemented its twenty-fourth annual report 
with a synopsis of the results of previous drilling, including the records of 
many wells. This was based largely on information compiled from earlier 
reports of the Bureau of Mines and the Geological Survey of Canada. In 
1922, R. B. Harkness, the newly appointed Commissioner of Natural Gas, 
placed publication of gas and petroleum developments and well logs on an 
annual basis. This information is to be found in each of the subsequent 
annual reports of the Ontario Department of Mines (1922-1954), the Ontario 
Fuel Board (1955-1960), the Department of Energy Resources (1960-1963) 
and more recently, the Department of Energy and Resources Management 
(1964-1966). It should be pointed out however, that not until the early fifties 
did modern stratigraphic terminology begin to appear in these publications. 

Despite the above-mentioned efforts, records of many of the wells drilled 
in Ontario are either nonexistent or incomplete. Of the more than 40,000 
well-records on file in the Toronto offices of the Department of Energy and 
Resources Management, about 10,000 possess reliable locations, elevations 
and geological tops. Many subsurface logs cqntain only the driller's descrip
tion of the rocks encountered. These appear to have varied from driller 
to driller, area to area and year to year. During the past decade significant 
advances have been made in understanding the geology of southern Ontario, 
largely due to the work of Sanford. This has resulted in numerous changes in 
preexisting correlations and stratigraphic nomenclature. Consequently, many 
inconsistencies exist in the records between the terminology employed by 
geologists prior to 1955 and that used currently. Although the geological 
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data being used in the computer program has come from no fewer than sixty 
sources, the bulk has been derived from the files of B. V. Sanford and is 
therefore reasonably consistent. Legislation now requires that operators file 
complete well information with the department and submit a set of samples 
which is stored in Ottawa itf cooperation with the Geological Survey of 
Canada. 

THE COMMITTEE ON THE PALAEOZOIC STRATIGRAPHY 
OF ONTARIO 

Successful computer handling of subsurface data demands a high degree 
of consistency. With the initiation of the Ontario Well Data Computer 
Project the need for improving this aspect of the basic data became apparent. 
The "Stratigraphic Committee" was formed to achieve this goal. The com
mittee proceeded to select "type wells" on a grid of approximately one-per-
county throughout southern Ontario. Mechanically logged wells which had 
penetrated the Precambrian and which possessed a reliable set of cable tool 
samples were chosen where possible. In some instances not all of these 
qualifications could be met. For instance, some of the type wells do not have 
mechanical logs. Wells in which radioactivity logs had been run were given 
preference over those with electrical logs but two of the latter had to be 
used due to lack of other control. The study of mechanical logs in conjunc
tion with reliable sample control led to the recognition of typical log configura
tion for specific formational contacts. Thus it became possible to "pick" 
the subsurface "tops" in logged wells and to correlate these from well to 
well. Familiarity with the accompanying lithological changes had to be 
developed to carry these correlations into unlogged wells. 

The accompanying four structural cross-sections (enclosures nos. 2 to 
7) illustrate typical formational picks and correlations to be found in the 
subsurface of southern Ontario. These sections will be discussed individually 
in subsequent pages. 

The committee has considered all formational names currently in use 
and recommends the adoption of those shown on the cross-sections and in 
Chart I as standard stratigraphic nomenclature for southern Ontario. The 
term "Columbus", which until recently was applied to a sandy carbonate 
below the base of the Dundee, has been discarded. It appears that adoption 
of the name in Ontario was the result of a miscorrelation and the rocks 
previously identified as Columbus have been added to the top of the Detroit 
River-Lucas. In some instances more than one name has been applied to 
the same rock unit as a result of correlation into the various neighbouring 
states. Where this duplication existed one or the other has been arbitrarily 
used throughout Ontario (e.g. Dundee instead of Delaware). Further work 
by the committee is anticipated to establish the exact relationship between 
some of these units as one correlates from the Michigan Basin, over the 
Algonquin Arch, into the Appalachian Basin. 

It will be noted that the correlations on the cross-sections have been 
qualified in respect to reliability. More will be said regarding the basis for 
this distinction in the following pages. The purpose of making the distinction 
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is to provide a guide to the most useful horizons available for the preparation 
of diagnostic maps, depending upon the type of control available. 

The accompanying set of cross-sections may be used in two ways. (1) 
The operator may utilize the information in his drilling program to predict the 
stratigraphic succession for a particular location in southern Ontario. Once 
the drilling is completed he may then identify the sequence actually penetrated. 
(2) As a standard of comparison for reevaluation of existing geological infor
mation. This in turn will generate a greater consistency in the geological 
data used in computer maps. Further, by referring to these type wells, the 
operator can accurately evaluate his own geological information relative to 
computer-derived maps. 

It must be pointed out that one inevitable result of a widespread adop
tion of the recommended stratigraphic nomenclature, picks and correlations 
will be a greatly improved geological communication within the industry and 
between government and industry. 

Inherent limitations of this report must be mentioned here. (1) The 
present work has purposely excluded the Palaeozoic rocks of the Ottawa 
Valley. Additional Ordovician section is found here and in view of the 
existence of several mechanically logged wells and considerable sample con
trol, this area merits similar treatment in the future. (2) The committee, as 
such, has standardized formational contacts on the basis of presently accepted 
nomenclature without tracing them back to type sections. (3) Minor adjust
ments in nomenclature, further subdivision of units and some regrouping 
may occur as knowledge of the sedimentary section of southern Ontario 
continues to grow, especially in relationship to the bordering states. The 
inclusion of wells in Ohio and Michigan on the cross-sections is only a tenta
tive step in that direction. 

STANDARD SUBSURFACE FORMATIONAL CONTACTS 

Enclosure No. 8 illustrates typical subsurface formational contacts as 
determined by lithological and/or mechanical log control. Changes in litho-
logical characteristics which enable the geologist to differentiate between 
individual rock units can usually be detected by mechanical logging devices 
and recorded by a shift or change in the configuration of the log traces. In 
general, the presence of shale or argillaceous material brings about an increase 
in radioactivity and a shift to the right or a positive movement of the gamma 
ray trace, (the left hand trace on all radioactivity logs). The presence of 
radioactive minerals such as glauconite, or radioactive water in any rock will 
affect the gamma ray curve the same way but this phenomenon occurs only 
rarely. The presence of shale or argillaceous material generally results in 
a shift to the left of the neutron trace (a negative movement of the right hand 
curve). However, porosity in any type of rock will have a similar effect. 
Shale-free or non-argillaceous rocks (e.g. clean sandstones and carbonates) 
affect the gamma ray trace in the opposite manner. These are the major factors 
determining radioactivity log response to the type of rock encountered in the 
subsurface. Although electrical logs measure different rock characteristics 
(spontaneous potential and resistivity), they display a similar configuration to 
the RA log under the same lithologic conditions. 
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The simplified lithologic description which accompanies each log is for 
the specific well being used as an example and is not intended to be repre
sentative of that particular formation everywhere in Ontario. 

Palaeozoic/Precambrian Contact. (Encl. No. 8, Figs. 1A and IB) 

This significant subsurface contact is often not as obvious as might be 
expected, either in samples or on mechanical logs. In bit cuttings one looks 
for loose mica flakes associated with highly angular igneous rock fragments 
to indicate the top of the Precambrian. Ideally, this will be overlain by well-
rounded detrital grains relatively free of typically igneous material. Where an 
arkose is present and displays the same geochemistry as the basement, an 
accurate sample pick for the Precambrian may be very difficult to make, if not 
impossible. 

The gamma ray curve should respond positively to an increase of radio
active material (e.g. biotite, muscovite) below the unconformity, as it does 
in the example chosen (Figure IB) . However, the presence of radioactive 
formation waters in the sediments above the unconformity can cause a 
similar and often misleading reaction. The neutron curve may react posi
tively also (Figure IB) , indicating the compactness of the basement rocks 
relative to the less consolidated, more porous sediments above. 

The Precambrian may be overlain by Cambrian, Shadow Lake or Gull 
River sediments in various localities in southern Ontario. 

Shadow Lake/Cambrian Contact. (Encl. No. 8, Figs. 1A and IB) 

Cambrian sediments in Ontario range from clean quartz sandstones 
through dolomitic sands to slightly sandy dolomites. As such they are less 
radioactive than the overlying green shales, silts and argillaceous sandstones of 
the Shadow Lake. Clean sandstone lenses do occur within the basal Ordovi-
cian and when this is the situation it may become difficult to separate them 
from the Cambrian without sample examination. 

No attempt has been made in this study to break the Cambrian down 
into its constituent formations. A paper by Sanford and Quillian, which is 
listed in the bibliography, presents a recent interpretation of the subsurface 
Cambrian stratigraphy of southern Ontario. 

Gull River/Shadow Lake Contact. (Encl. No. 8, Figs. 1A and IB) 

This contact is generally sharp, both in samples and on logs. The rela
tively clean, brown limestones of the Gull River are less radioactive than the 
green, shaly sediments of the Shadow Lake. In some areas, the basal Gull 
River beds become argillaceous and silty to sandy. When this happens, the 
contact is often not as obvious as otherwise but the brown colour of the 
Gull River, as opposed to the green tinges of the Shadow Lake, is considered 
diagnostic of the contact. 

Because of the general reliability of this pick based on both sample 
and log control, the Shadow Lake has been classified as a reliable correlation 
by either criterion. 
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Coboconk/Gull River Contact. (End. No. 8, Fig. 1A) 
Lithologically speaking, this contact is between the fine grained to sub-

lithographic limestones of the Coboconk and the highly lithographic car
bonate of the Gull River. The contact is often marked by a bentonite bed 
but thin layers of this material can occur elsewhere throughout the section. 

This pick is also surprisingly consistent on radioactivity logs and is 
marked by an overall positive shift of the gamma ray curve and a negative 
shift of the neutron curve. The agreement of this top, whether picked in 
samples or on logs, explains the qualification afforded it. 
Kirkfield/Coboconk Contact. (Encl. No. 8, Fig. 1A) 

The top of the Black River is one of the more regionally reliable Ordo-
vician contacts. The lithological contrast is between the dark brown bitu
minous limestones and shales of the Trenton-Kirkfield and the lighter brown, 
relatively shale-free sediments of the Coboconk. This is a situation which is 
readily recorded on radioactivity logs. In some areas, clean bioclastic lime
stone beds may be developed near the base of the Kirkfield and this situation 
may require sample examination for confirmation of the contact. 

This geological interface is also classified as reliable on the basis of either 
sample or log control. 

Sherman Fall Argillaceous/Kirkfield Contact (End. No. 8, Fig. 1A) 
This is the first of three contacts which are not always consistent when 

made on the basis of samples alone. The Trenton, from about the middle 
of the Cobourg down to the top of the Black River, is made up of interbedded 
brown, finely crystalline to sublithographic limestone, coarsely bioclastic non-
argillaceous limestone beds and dark-coloured bituminous shales. At certain 
points in the section the bioclastic material predominates over the other two 
facies. One such point represents the top of the Kirkfield and the other 
is the top of the Sherman Fall Fragmental (see example, Figure 1A). 

Although this pick can often be made from well samples, the lithological 
contrast is not always strong and utmost consistency requires that it be verified 
from mechanical logs. It has therefore been classified as a reliable pick 
when made from logs. 

Sherman Fall Fragmental/ Sherman Fall Argillaceous Contact (Encl. No. 8, 
Fig. 1A) 

This is the opposite situation to that described above with a change occur
ring from the clean bioclastic limestones of the Fragmental to the shaly beds of 
the Argillaceous. Although a better sample pick than the Kirkfield, it is still 
considered regionally reliable only when derived from logs. 
Cobourg/Sherman Fall Fragmental Contact (Encl. No. 8, Fig. 1A) 

This contact is defined in a manner similar to that of the Kirkfield. The 
Fragmental zone represents the maximum uninterrupted development of bio
clastic material such as is interbedded with shales above and below. Although 
it displays a reasonably characteristic configuration on mechanical logs, it 
cannot always be picked with consistency in samples and deserves the same 
classification as the previous two contacts. 
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CoDingwood/Cobourg Contact. (Encl. No. 8, Figs. 1A and 2) 

This is a very precise contact over most of southern Ontario. The dark 
brownish-black shales of the Collingwood overlie the brown bituminous lime
stones of the Trenton-Cobourg in sharp contrast as noted both in samples 
and on logs. The exception to this is found in the Bruce Peninsula-Manitoulin 
area. In this area the brown bituminous limestone, generally present at the 
top of the Cobourg (see Figure 1A), appears to have gone over to a very 
dark brown, bituminous and calcareous shale which more closely resembles 
the Collingwood than the Cobourg. Whether to assign this zone to the over
lying or underlying formation is a problem which requires further investigation. 

Despite the aforementioned local complication, the top of the Trenton 
has been qualified as reliable in samples and on logs. (The calcareous shale 
has been treated as a lateral facies change and has been tentatively assigned 
to the Cobourg.) 

Meaford-Dundas/Collingwood Contact. (Encl. No. 8, Fig. 2) 

This is a difficult pick to make consistently and few operators even 
attempt to do so. When it can be made, it is on the basis of a change from 
dark gray and dark greenish-gray shale with interbedded siltstones to dark 
brownish-black bituminous shale. On occasion, the lithologic pick appears 
to coincide with a positive shift of the gamma ray and a negative shift of 
the neutron curve (see example, Figure 2) . 

Because of the erratic quality of this pick, it has been classified as 
unreliable. 

Queenston/Meaford-Dundas Contact. (Encl. No. 8, Fig. 2) 

This pick is made on the basis of the change from the typical red and 
green silty shales and brown silty dolomites of the Queenston to the grayish-
green shales and dolomitic silts of the Meaford-Dundas. Often the base of 
the Queenston is marked by a dolomite bed, as in the example (Figure 2 ) , 
but in many instances the contact is quite gradational. Where this is the case, 
the contact may be indistinct both in samples and on logs. It has therefore 
been classed as generally unreliable. 

Cataract/Queenston Contact. (Encl. No. 8, Figs. 2, 3, 4 and 5) 

The post-Ordovician unconformity is one of the most reliable picks in 
the subsurface of southwestern Ontario. The colourful shales of the 
Queenston are generally overlain by the brown crystalline dolomite of the 
Cataract-Manitoulin or locally by the white sandstones of the Whirlpool. 
In some wells, an argillaceous transition zone (laterite?) is found at the 
base of the Manitoulin. Where this occurs the pick is made in samples at 
the top of the true Queenston shales and on the log just above the point 
of maximum positive movement of the gamma ray curve. 

In the vicinity of Manitoulin Island, the shales of the Queenston have 
graded laterally to dolomites ("Kagawong") and the contact may be difficult 
to locate. 
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Clin ton/Cataract Contact. (Encl. No. 8, Figs. 3, 4 and 5) 
This contact is placed where the fine grained, silty dolomite of the 

Reynales, its cleaner, more crystalline equivalent—the Fossil Hill—or the 
Thorold sandstone overlies the Grimsby, the Cabot Head or, alternatively, 
the Dyer Bay, Wingfield or St. Edmund where these latter units (which are 
characteristic of the Bruce Peninsula area) are present. The contact is con
sidered reliable, without qualification, in southwestern Ontario but becomes 
a sample pick where the Fossil Hill sits upon the St. Edmund, Wingfield or 
Dyer Bay. 

Figures 3, 4 and 5 (Enclosure No. 8) illustrate the configuration of 
radioactivity logs and the accompanying lithology for the various sequences 
of Clinton-Cataract rocks which may be penetrated in three widely separated 
areas in southern Ontario. The Manitoulin top has been classified as unreliable 
since no suitable criterion for picking it consistently has been discovered. The 
method used here is to pick the Cabot Head/Manitoulin contact at the base 
of the last significant shale interbed. 

The several Clinton members in the eastern Lake Erie area can generally 
be picked either from logs or samples. On occasion a sample check is required 
to determine the exact sequence, since some of the members will wedge out 
from well to well. 

Guelph-Lockport/Clinton Contact. (Encl. No. 8, Figs. 3, 4, 5, 7 and 8) 
The Guelph-Lockport carbonate is generally underlain by the Rochester 

shale and in this case the pick is reliable both on logs and in samples. As one 
approaches the Bruce Peninsula the Rochester is replaced by the Fossil Hill 
carbonate and the contact becomes a sample pick. 

No attempt has been made in this report to break the Guelph-Lockport 
down into constituent members. Examination of the examples of this interval 
as cited above (particularly Figures 5 and 7) certainly suggests that this 
interval is susceptible to further division. J. A. Pounder has published a 
recent interpretation of this problem which has been referred to in the 
bibliography. B. V. Sanford has developed an alternate theory (personal 
communication) which will be published by the Geological Survey of Canada 
in the near future. 

A-1/Guelph-Lockport Contact. (Encl. No. 8, Figs. 3, 5, 7 and 8) 
Where the A-l evaporite is present and can be identified both in samples 

and on the log, (a very negative, or non-radioactive movement of the gamma 
ray curve) this contact may be considered reliable. Where the evaporite is 
absent or where the top of the Guelph-Lockport becomes argillaceous, the 
maintenance of consistency in picking the contact requires sample examina
tion. For this reason and because the contact is such an important one in 
subsurface exploration, it has been qualified as reliable when determined from 
samples. 

Some disagreement exists among geologists regarding the existence or 
absence of A-l sediments over pinnacle reefs. In many reef wells, porosity 
is continuous from within obvious Guelph-Lockport lithology, up to the 
base of the A-2 unit (see Imperial Seckerton No. 12; cross-section C-D, 
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south portion). For the most part it appears possible to detect a break in 
lithology near the top of the reef zone and this may be indicative of the pres
ence of A-l sediments above that point. Figure No. 8 may be used to illus
trate this situation. The question here would be (and it is largely an academic 
one) whether the top of the "reef" coincides with the suggested Guelph-
Lockport top or whether it continues up to the top of what has been indi
cated as A-l porosity. It is conceivable that at certain places on the crest 
of any given reef, or that in the case of pinnacle reefs in a certain area, 
Guelph-Lockport reefing might have continued to such an extent vertically that 
the top of the reef was always above the level of the A-l seas. 

A-2 Unit/A-l Unit Contact. (Encl. No. 8, Figs. 3, 6, 7 and 8) 

This geological interface, at the base of the A-2 anhydrite, is considered 
to be universally reliable with the possible exception of its extreme eastern 
limit of existence. Here the A-2 anhydrite is indistinguishable, the A-l has 
thinned to a very few feet and both A-l and A-2 sediments have graded 
largely to shale. However, careful log and sample examination combined 
with astute correlating can usually locate the contact (see Figure 3) . Where 
the A-2 anhydrite is present but poorly developed, a contrast can be seen 
both in samples and on logs between the dark, very shaly basal A-2 beds and 
the somewhat cleaner, upper A-l carbonate. 

In salt-bearing areas (see B. V. Sanford's "Salina Salt Beds" reference 
in bibliography) the base of the A-2 salt is generally marked by a thin anhy
drite bed. Over the crest of pinnacle reefs the A-2 salt grades entirely to anhy
drite. Both salt and anhydrite bases are obvious in cable tool samples (salt 
less so in rotary-drilled holes) and both display low radioactivity on mech
anical logs. Hence they are considered reliable correlations by both criteria. 

B Unit/A-2 Unit Contact. (Encl. No. 8, Figs. 3, 6, 7 and 8) 

In some parts of Ontario underlain by salt the B unit is represented 
by thick deposits of salt, with or without a basal anhydrite bed. In areas 
not within the salt belt, the B unit is generally represented by the B anhydrite 
(or at least an anhydritic dolomite zone). The contact of salt or anhydrite 
with the A-2 carbonate is clearly evident in samples although it may be less 
so on logs (see Figure 6) . In general, the A-2 carbonate is slightly more 
radioactive than the overlying B unit representative. 

C Unit/B Unit Contact. (Encl. No. 8, Figs. 3, 6 and 7) 

The C unit contains increasing amounts of carbonate and, frequently, 
stringers of anhydrite towards the base. However, the B anhydrite is generally 
directly overlain by a shale bed which in some areas becomes a characteristic 
dark green and very radioactive. This contrasts with the non-radioactive 
anhydrite, making the latter a reliable subsurface pick. 

D UnhVC Unit Contact. (Encl. No. 8, Fig. 6) 
The distribution of the D unit, a salt bed with occasional thin dolomite 

stringers, is restricted to the extreme western edge of mainland southwestern 
Ontario. Like the other salt beds, both its top and base are considered 
reliable picks in samples and on logs. 
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E Unit/C Unit Contact. (Encl. No. 8, Fig. 7) 
The contact between the E unit and C unit (in the absence of the D unit) 

is usually marked by a thin, generally anhydritic dolomite bed (D unit equi
valent?) which overlies typical medium gray, silty looking shales (rarely red 
and green). A shaly zone above the marker does become well developed in 
certain areas but differs in character from the C unit shale. If the above-
mentioned is kept in mind the picking of a consistent C unit top in both 
samples and logs can be accomplished. 

E Unit/D Unit Contact. (Encl. No. 8, Fig. 6) 
In addition to being a reliable sample pick (at least in cable tool holes) 

the D salt stands out as less radioactive than the overlying E unit dolomite. 

F Unit/E Unit Contact. (Encl. No. 8, Figs. 6 and 7) 
Where F unit salts are present, the significance of the contact with the 

underlying E unit sediments can be indistinct from a correlation standpoint. 
For maximum consistency, mechanical logs must be used and even then, 
in areas where partial salt solution has taken place there does not appear to 
be a consistent E unit pick. Where the section has not been affected by the 
removal of salt, the configuration of the E unit is such as to allow reliable 
correlation on the basis of mechanical logs and is picked in samples and on 
logs at the top of the first massive-bedded dolomite. 

G Unit/F Unit Contact. (Encl. No. 8, Figs. 6 and 7) 
The top of the F unit constitutes an abrupt change from basal G unit 

carbonate (and sometimes anhydrite) to generally gray and brown, but, occa
sionally, also red and green shale. It is qualified as a reliable sample and 
log pick. 

Bass Islands/G Unit Contact. (Encl. No. 8, Figs. 6 and 7) 
This contact can be picked reliably on the basis of mechanical log 

control and occurs at the change from the typically very fine grained (sucrosic) 
to sublithographic dolomite of the Bass Islands to a gray and brown anhy
dritic shale. The pick can be found an average of thirty feet above the more 
reliable F unit top. Other shaly beds occur above the G unit and in the past 
these have often been incorrectly identified as the "G". The diagnostic shale 
becomes less prominent to the east and often cannot be picked in samples. 
However, it can be correlated into this area on the basis of mechanical log 
character. It is considered a consistent and reliable log pick. 

Bois Blanc/Bass Islands Contact. (Encl. No. 8, Figs. 6, 7 and 9) 
The Devonian/Silurian unconformity is a reliable pick in samples because 

of the change from the very cherty and often sandy carbonate of the Bois 
Blanc to the generally light brown, very fine crystalline dolomite of the Bass 
Islands. Even as the Bass Islands becomes more argillaceous towards the 
Niagara Peninsula, a distinct lithologic break occurs. The same is not true 
of the mechanical log pick. Erosion at the top of the Bass Islands has placed 
the already variable Bois Blanc sediments on top of various stratigraphic 
levels of the Bass Islands and hence no consistent log configuration can be 
established. 
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The Oriskany is the basal Devonian, orthoquartzitic sandstone unit and 
occurs only sporadically in the subsurface of southern Ontario. None of the 
wells used on the cross-sections encountered this formation. 

Amherstburg/Bois Blanc Contact. (Encl. No. 8, Fig. 9) 
This contact is the most difficult of all to pick and hence is the most 

unreliable. In some wells lithologic changes do occur within the interval in 
which the top could be anticipated, and occasionally they appear to coincide 
with definite log trace adjustments. In most wells the contact is so gradational 
that no pick is possible. This is probably due to locally varying degrees of 
silicification of the original Bois Blanc and Detroit River-Amherstburg 
sediments. 

The Springvale is a stray, often glauconitic and unconsolidated sandstone 
which occurs erratically within the Bois Blanc formation. 

Lucas/Amherstburg Contact. (Encl. No. 8, Fig. 9) 
This contact has been classified as reliable on the basis of samples 

rather than logs, although it requires considerable experience to carry the pick 
over any distance. It is picked where the typically light brown, very fine 
grained, evaporitic dolomites of the Detroit River-Lucas change to a dark 
brown, organic-looking carbonate (dolomite and/or limestone) with bitu
minous partings. The Amherstburg is of particular interest to the geologist 
because of the reefing which occurs within it (B. V. Sanford, personal com
munication). It does not appear to be possible to pick the contact consistently 
(on a regional basis) on mechanical logs. 

The Sylvania sandstone is encountered only in the extreme southwestern 
corner of Ontario (west half of Essex county). This generally pure, quartz 
sand deposit occurs within the Amherstburg interval. 

Dundee/ Lucas Contact (Encl. No. 8, Fig. 9) 
This is also classified as a contact which can only be reliably established 

on the basis of sample control. Lithologically the cherty and occasionally 
silty, crinoidal limestone of the -Dundee overlies one of three Detroit River 
facies. These are (i) very light coloured pure limestone ("Anderdon"). 
(ii) sandy brown dolomite to dolomitic quartz sandstone (formerly termed 
"Columbus") and (iii) light brown, very fine to finely crystalline (sucrosic) 
dolomites. Although mechanical logs will often indicate the contact in a 
specific well, correlation from well to well and area to area by means of logs 
appears to be impossible. 

Hamilton/Dundee Contact. (Encl. No. 8, Figs. 9 and 10) 
The remaining Devonian contacts to be encountered in southern Ontario 

all exhibit a strong lithological contrast which is apparent on mechanical 
logs as well as in samples. These are illustrated on Figure 10, on the basis of 
both criteria. In this case, soft gray Hamilton shales stand out from the 
underlying brown, crinoidal limestones of the Dundee. 

Kettle Point/Hamilton Contact. (Encl. No. 8, Fig. 10) 
Unqualifiedly reliable pick; dark brownish-black, highly radioactive 

shales overlying brown and gray limestones which emit little radioactivity. 
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Bedford/Kettle Point Contact. (Encl. No. 8, Fig. 10) 

Unqualifiedly reliable pick; soft gray, sometimes silty shales overlying 
highly radioactive, dark brownish-black shales. 

Berea/Bedford Contact. (Encl. No. 8, Fig. 10) 

Unqualifiedly reliable pick; greenish-gray, often unconsolidated and 
generally argillaceous sandstone overlying soft, grayish, silty shales. 

Sunbury/Berea Contact. (Encl. No. 8, Fig. 10) 

Unqualifiedly reliable pick; dark gray to black shales overlying greenish-
gray, unconsolidated and argillaceous sandstones. 

Surface Drift/Palaeozoic Contact. (Encl. No. 8, Fig. 10) 

This contact, between unconsolidated Recent and Pleistocene clays, 
sands and gravels, and bedrock is a contact which can often be more accurately 
determined by the driller than by the geologist. Very few wells are sampled 
above the point at which surface casing is set but it has been noted in those 
that do have such samples, that the unconformity may be overlain by a detrital 
zone of varying thickness composed of debris from the underlying Palaeozoic 
rocks. Logs may be helpful, since they usually assume a constant configura
tion below the unconformity which represents the subcropping formation. 

STRUCTURAL SETTING AND CROSS-SECTIONS 

A-B, C-D, E-F AND G-H 

Enclosure No. 1, in addition to outlining the surface trace of each of the 
four cross-sections, shows the broad structural setting for each by indicating 
the general location of the main structural features underlying or bordering 
southern Ontario. The manifestation of each of these features shows up 
clearly on the cross-sections in view of their structural datum. Effects of 
the arches, sags and basins have been exaggerated by using a constant rather 
than a natural horizontal scale. This, when added to the normal vertical 
exaggeration, has increased bedding-plane dips greatly beyond the regional 
average of less than two degrees. 

The cross-sections were not constructed specifically for interpretive pur
poses (except by including pinnacle reef wells) and hence display largely 
regional rather than local phenomena. The lithological logs included are not 
detailed in nature and one symbol has been used, for instance, to represent 
rocks that range from "shaly dolomites to dolomitic shales". The term "shaly" 
has been used in its loosest sense to mean both "argillaceous" and "inter-
bedded with shale". "Limy" could more properly be described as "calcareous". 
Sections A-B and C-D, because of their length, have been roughly divided 
in half but the two portions have been constructed so that they overlap. 

Cross-Section A-B. (Encl. Nos. 2 and 3) 

The most prominent regional feature displayed by the first cross-section 
is the regional thickening of the Ordovician section from west to east, due 
primarily to prolific enlarging of the Queenston and Meaford-Dundas forma
tions. The wedging nature of the Cambrian sediments against the Precam-
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brian is also apparent. Three faulted wells have been included, quite inad
vertently, in this section. They are the wells in Essex county, Gosfield North 
township; Elgin county, Yarmouth township and Brant county, Brantford 
township. The faulting is evidenced by anomalous thinning or thickening of 
some part of the section accompanied by an apparent change in dip of the 
beds above and below the fault. One obvious feature of this and the othei 
three sections is the truncation below the drift of the younger beds, in an 
easterly direction. Note the possible Detroit River erosional remnant in 
Middlesex county, Ekfrid township. 

Cross-Section C-D. (End. Nos. 4 and 5) 

This section includes a well which was drilled into the Seckerton pin
nacle reef and which is flanked by non-reef wells. Thinning of the Ordovician 
sediments and wedging-out of the Cambrian rocks from the Michigan Basin 
towards the Canadian Shield can also be seen. An almost maximum thick
ness of total salt deposition in Lambton county, Plympton township, is also 
shown. The correlation problem at the top of the Trenton-Cobourg formation, 
mentioned previously in the text has been indicated on the northern portion 
of the cross-section. 

Cross-Section E-F. (Encl. No. 6) 

The thickening of the Queenston and Meaford-Dundas sections in an 
easterly direction is clearly shown, as well as the surface truncation of the 
younger beds. 

Cross-Section G-H. (Encl. No. 7) 

The main feature of this cross-section is the dip of the Palaeozoic beds 
(greatly exaggerated) into the Appalachian Basin from the crest of the Algon
quin Arch. Wedging of the Cambrian onto the arch is again apparent as 
well as thickening of the Queenston and Meaford-Dundas sediments. 

Full scale (1 inch equals 100 feet) copies of sections A-B, C-D, E-F 
and G-H are available from the offices of the Ontario Department of Energy 
and Resources Management; 880 Bay Street, Toronto 5, Ontario. 

PROPOSED FUTURE PROJECTS 

The reasons for the formation of the Committee on the Palaeozoic 
Stratigraphy of Ontario were set out at the beginning of this report. It must 
be emphasized that the task of "improving the understanding of the Palaeozoic 
stratigraphy of Ontario", mentioned by the chairman in the foreword, does 
not end with this publication. Our task here has been to standardize the 
subsurface picks, correlations and nomenclature on the basis of terms that 
are currently in use. The committee has not seriously questioned their validity 
either with respect to type sections in Ontario or to terminology acquired 
from nearby states. 

Some possible future projects which the committee might undertake are 
as follows: 

(1) The natural outcrops and quarries of southern Ontario should be 
tied more closely into the subsurface study included in this report. This can 
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be accomplished by detailed correlation with nearby wells, carried out as 
follows. Exposed sections could be sampled and samples crushed to resemble 
bit cuttings. In this manner, the palaeontology of the outcrops could be 
linked directly to subsurface formations through coordination with already 
published fossil descriptions. 

(2) The format of the present study should be applied to the Palaeozoic 
section of the Ottawa Valley. Some Ordovician rocks which are not present 
in the rest of southern Ontario have been encountered here. A few wells 
have been logged and suitable sample and core information is available. Such 
a project seems timely in view of recent drilling in the area. 

(3) A complete bibliography of the geology of Ontario and the sur
rounding states would be of great use to geologists in all fields of endeavour. 

(4) Firm liaison should be established with geologists and geological 
bodies in the bordering states as a preliminary step in the further advancement 
of the understanding of our own geology. 

(5) A less crucial but very interesting project would be the pubhcizing 
of geological points of interest by the erection of descriptive signs along 
Ontario's roads and highways in conjunction with the Department of Highways 
of Ontario. 

It may appear to some that the practical function of the committee has 
ended. On the contrary, it must be pointed out that many often intangible 
benefits have been and are to be gained from increased geological knowledge. 
This is most easily gained through the free exchange of geological ideas in 
an atmosphere such as that which has pervaded the Stratigraphic Committee 
meetings of the past. 
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APPENDIX 

The following is a list of additional data for the type wells employed 
in construction of the accompanying cross-sections, including specific loca
tions, completion dates and the type of log used. Additional logs were run on 
some of the wells but are not listed here. The last column indicates the num
ber of the tray(s) in which the samples are kept in the repository at the 
Geological Survey of Canada, 601 Booth Street, Ottawa. These samples plus 
many others (including some slabbed core) are available for examination 
and facilities to do so are provided free of charge. 





T Y P E WELLS U S E D ON CROSS-SECTIONS A-B, C-D, E - F A N D G-H 

GSC. 
No. Well Name County Township Lot Cone. Coord. Elev. T. D. Compl. Log Tray No. 

CROSS-SECTION A - B 

1. R. W r a y - C . W. Gooding No. 1-A Seneca Scipio SE % of Sec. 34 658 S. 954 2718 Log 9/ 8/64 Schl., GR-N. None 
(State of Ohio) 347 W. 2733 Drlr. 

2. Bluewater - Phillips 
Pele© Island No. 2 

Essex Offshore 
(Pelee Is land) 

— • — 41-44-28 N. 
82-41-06 W. 

577 3018 Log 
3027 Drlr. 

7/ 1/59 Welex, R. A. 2145-46 

3. Imperial et al Gosfield N. 280-NTR 
(Imp. No. 767) 

Essex Gosfield N. 280 N T R 1000 N. 
660 W. 

645 3492 Log 
3490 Drlr. 

2 / 1/61 Welex, R. A. 3026-27, 
3043 

4. Carr Raleigh 22-11-5 Kent Raleigh 22 X I 1540 N. 
594 W. 

621 3876 Log 
3874 Drlr. 

4 / 7/64 Welex, R. A. 5205-06 

6. Canadian Delhi et al Ekfrid 5-3 SLR Middlesex Ekfrid 5 III SLR 1760 S. 
440 W. 

707 3614 Log 
3612 Drlr. 

10/30/63 Welex, R. A. 5078-79 

6. Bas len Yarmouth 14-5 Elgin Yarmouth 14 V 950 N. 
500 W. 

794 3763 Log 
3769 Drlr. 

7/31/65 Welex, R. A. 5692-93 

7. B.P. - Triad - Honey Blandford 12-2 
(E . Earle No. 1 - Woodstock No. 1) 

Oxford Blandford 12 II 330 N. 
725 E. 

972 2984 10/ 4/62 Welex, R. A. 4420-21 

8. Herkules et al Brantford 4-3 Brant Brantford 4 III EMPR 720 N. 
2020 E. 

754 2902 Log 
2904 Drlr. 

2 / 3/65 Welex, R. A. 5552-53 

9. I.O.E. Glanford 9-3 Wentworth Glanford 9 III 590 S. 
465 E. 

714 2551 Log 
2550 Drlr. 

1/ 5/66 Welex, R. A. 5813-14 

10. Erco No. 2 Haldimand Sherbrooke 3 II 1600 S. 
650 E. 

589 3569 Log 
3573 Drlr. 

3/12/64 Welex, R. A. 5208-09-10 

11. Crowland Gas No. 61 -
P. Pearson No. 2 

(Consumers' Gas No. 648) 

Welland Crowland 11 V 1050 N. 
150 W. 

617 3251 Log 
3251 Drlr. 

8/11/55 Birdwell, 
Nuclear 

6586, 6589 

12. I.O.E. Grantham 3-3 Lincoln Grantham 3 III 1100 N. 
315 W. 

307 2257 Log 
2255 Drlr. 

7/ 2/65 Welex, R. A. 5638-39 

CROSS-SECTION C - D 

1. Consumers' Power Brine Disposal St. Clair Casco Sec. 31 4 N, 15 E. 145 S. 616 4627 Log 3/19/64 Schl., GR-N. None 
No. 1 (State of ] Michigan) 177 W. 4634 Drlr. 

2. Imperial Moore 49-RP Lambton Moore 49 R.P. 200 N. 644 4529 Log 8/ 8/56 Hallib., R. A. 6574-75 
(Imp. No. 559) 800 W. 4534 Drlr. CO

 Imperial Seckerton No. 12 Lambton Moore 21 IX 1630 N. 664 2512 Log 11/10/58 Welex, R. A. 9851-52 
(Imp. No. 685 - R. Murray Estate 600 W. 2545 Drlr. 
No. 2) 



Smyth - Barch i ld P l y m p t o n 18-7 L a m b t o n P l y m p t o n 18 V I I 726 N . 
700 53. 

684 4374Log 
4386 Dr l r . 

2/20/64 Welex , R . A. 5181-82-88 

I m p e r i a l Colborne 1 2 - L R E H u r o n Colborne 12 L R E 600 S. 719 3642 L o s 9/29/56 HalUb. , R. A. 9908-04-05 
( I m p . No . 668 - W . Hi l l No . 1) 750 W. 8645 Dr l r . 

B .P . - H o r n * K inca rd ine 67-C Bruce K inca rd ine 57 C 560 N . 769 2946 2/20/66 Welex , R. A. 6820-21 
490 W . 

I m p e r i a l A m a b e l 52-2 N C D Bruce A m a b e l 52 I I N C D 175 a 686 1645 10/28/55 R a d a r , 6448 
( I m p . No . 5 3 6 - T a y l o r e t a l No . 1> 265 W . E lec t r i c 

I m p e r i a l L i n d s a y 86-4 E Bruce L i n d s a y 86 I V E 800 N . 732 1438 L o s 9/23/55 R a d a r , 6110 
( I m p . No . 5S2 - L . B r i n k m a n No. 1) 1625 W . 1440 Dr l r . E lec t r i c 

G r e a t L a k e s C a r b o n - G. Sfcakel No. 8 Mani tou l in Ind . Res. 
No. 26 

£}. s h o r e of 
T h o m a s B a y 

687 1250 Dr l r . J u l y , 1950 N o n e 2564 

Cockburn I s l and Synd ica te - B a y Ci ty Mani toul in Cockburn 11 V I I I 820 1236 10/17/86 N o n e 588 
B a n k No. 1 I s l a n d 

CROSS-SECTION E - F 

I m p e r i a l Colborne 12 - L R E H u r o n Colborne 12 L R E 600 S. 719 8642 Log 9/29/56 Hal l lb . , R . A . 9903-04 
( I m p . N o . 563 - W . HM1 No. 1 ) 750 W . 3645 Dr l r . 

P a n W e s t e r n No. 6 - T. H a n n o n No. 1 P e r t h L o g a n 29 II 1660 S. 1131 1474 1 1 / 8/55 R a d a r , 6117 
860 W . G a m m a R a y 

P a n W e s t e r n No. 2 - L. B a r k e r No . 1 P e r t h L o g a n 26 I 2100 N . 1186 8145 9/24/64 None 9901-02 
1000 B . 

Blrohfield No. 1- C. Telfer No . 1 Wel l ing ton Pual lnch 80 V I I 860 N. 1083 8490 L o g 7/26/61 Birdwel l , 4967-68 
(Consumers ' G a s No. 2742) 1150 W . 5806 Dr l r . N u c l e a r 

M. & M. Oil a n d O&s No. 1 - Peel CMnguaoou By 14 V I 60 S. 822 2476 L o g 2/28/62 Birdwell , 3797-98 
C. Lyons No. 1 380 W . 2477 Dr l r . N u c l e a r 

(Consumers ' G a s No. 1618) 
A. G a l l a g h e r No . 1 - D. Beebe No. 1 D u r h a m Hope 25 II 1820 N. 472 1082 Log 8/29/66 Birdwell , 9896 

(Consumers ' G a s No. 1655) 300 W . 1084 Dr l r . G R - N . 
S. J . P u t m a n e t a l H l r o h y No. 1 P r ince E d w a r d S. M a r y s b u r g 12 Long 500 N. 264 876 L o g 4/30/64 Birdwell , 5288 

(Consumers ' G a s No. 6178) P o i n t 406 E . 878 Dr l r . Nuo lea r 

CROSS-SECTION G - H 

A r n o r a Su lphur Mining No. 1 - Grey P r o t o n 10 x r x 388 8. 1562 2800 Log 
A. W h y t e No. 1 173 W . 2298 Dr l r . 
L o u i s Rose No. 1 - R. H o w s e No. 1 Well ing ton W . L u t h e r 7 X I 850 N. 

350 E . 
160S 2156 D r l r . 

I m p e r i a l - Becker Bur fo rd 1-19-1 B r a n t Bur fo rd 19 2 486 8. 925 2903 L o g 
( I m p . No . 8 0 7 - G o b i e s No. 6) 660 W . 2909 D r l r . 

L. V a n d e n b u r g No. 6 - Norfolk W i n d h a m 1 X I I I 1760 S. 718 3401 Log 
E . B a r n a r d No. 2 552 W . 3400 Dr l r . 

N o r t h c a l Oils - L a k e E r i e No . 1 Norfolk Offshore (S . 
W a l s l n g h a m ) 

— 42-22-36 N . 
80-25-04 W . 

593 4270 Dr l r . 

9/29/55 

Nov. 1954 

3/22/62 

12/ 8/61 

1 1 / 5/58 

R a d a r , 
G a m m a R a y 

None 

Welex , R. A. 

Welex , R. A . 

N o n e 



ERRORS AND OMMISSIONS 
Enclosure No. 1—The colours used to represent the Cambrian and Precambrian 

subcrop areas have been reversed on this map relative to the cross-sections. The 
colour-code in the legend is correct in both instances, however. 

Enclosure No. 2—Fifth well from the left should read Can. Delhi et al Ekfrid 
5-3-SLR. 

Enclosure No. 8—In Figure No. 3, the B anhydrite should have been named 
under "Salina". 

Enclosure No. 8—In Figure No. 6, read "G unit" instead of "C Unit" (opposite 
Salina). 

N.B.—Full Scale (1 inch equals 100 feet) copies of Sections A-B, C-D, E-F and 
G-H are available from the offices of the Ontario Department of Energy 
and Resources Management; 880 Bay Street, Toronto 5, Ontario. 
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Your use of this Ontario Geological Survey document (the “Content”) is governed by the 
terms set out on this page (“Terms of Use”). By downloading this Content, you (the “User”) 

have accepted, and have agreed to be bound by, the Terms of Use. 
 

Content:  This Content is offered by the Province of Ontario’s Ministry of Northern Development and Mines 
(MNDM) as a public service, on an “as-is” basis. Recommendations and statements of opinion expressed in 
the Content are those of the author or authors and are not to be construed as statement of government 
policy. You are solely responsible for your use of the Content. You should not rely on the Content for legal 
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applicable intellectual property laws.  Non-commercial use of unsubstantial excerpts of the Content is 
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reproduction of the Content or any commercial use of all or part of the Content is prohibited without the prior 
written permission of MNDM. Substantial reproduction includes the reproduction of any illustration or figure, 
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Content, the reproduction of multiple copies of the Content for any purpose whether or not commercial, use 
of the Content in commercial publications, and the creation of value-added products using the Content. 
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