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PREFACE 

The St. Lawrence Lowlands in the province of Quebec are underlain 
by a broad syncline of early Pal::eozoic sedimentary formations. Gas seeps 
originating in these Palreozoic strata have long created an interest in the 
-0il ·and natural gas possibilities of this area, particularly in view of the 
proximity of many centres of population, and several deep wells have 1been 
drilled in search for commercial production. Other deep wells ihave been 
drilled for water. 

T·he present report is an attempt to describe and correlate the seotions 
of P alIBozoic strata penetrated by the deep wells. Diagrams to illustrate 
stratigraphic and general structural r·elationships •are included, and an 
append~x provides detailed logs of the twenty-four wells for which samples 
were available for study. 

GEORGE HANSON, 
Chief Geologist, Geological Survey of Canada 

OTTAWA, December 12, 1951 





DEEP WELLS AND SUBSURFACE STRATIGRAPHY OF PART OF 
THE ST. LAWRENCE LOWLANDS, QUEBEC 

INTRODUCTION 

GENERAL STATEMENT 

This report is based on a detailed study of samples from deep wells 
drilled in the St. Lawrence Lowland between Montreal and Three Rivers in 
the province of Quebec. Most of the holes were drilled for oil and gas, but 
some were drilled fo r water. Figure ·1 shows t he location of tihe wells 
studied and also the location of a few older wells drilled to a depth of more 
than 1,000 feet but for which no samples are available for study. 

The wells studied were all drilled in the southwestern part of the 
Quebec basin, a generally synclinal structure containing seiliments of 
Ordovician and Upper Cambrian age that occupies the St. Lawrence 
Lowlands in the province 1of Quebec. This basin has a general n.orth
easterly trend, but to the southwest swings southerly into the Lake 
Champlain area. Its n-0rthwestern margin is along the border of the 
Canadian Shi·eld, and to the southeast it extends to the thrust zone known 
as "Logan's Line", which separates the St. Lawrence Lowland from the 
Appalachian. region of folded and fau lted, strata. The southwestern border 
is the axis named ·by Logan (1863) 1, the "Beauharnois anticline", which 
extends from the Canadian Shield near St. J erome south-southeast to the 
Adirondack Mountains, passing west of Montreal near the mouth of tihe 
Ottawa River. It separates t he Quebec basin from the Ottawa-St. Lawrence 
Lowlands of Ontario and southwestern Quebec, and is c·omposed of Pre
cambrian rock overlain in most parts by a veneer of Potsdam sandstone. 
To the northeast, the Quebec basin extends a short distance beyond Queboo 
city a.long the north shore of the St. Lawrence River , but t hat part dlealt 
with in this report reaches ·only to Three Rivers. 

All available samples· have 'been studied under the binocular micro
scope, and descriptive logs of the wells from which they were obtained 
are appended to this report. From this study, an attempt has been made 
to determine the formations represented, their stratigraphic relationships, 
their tihicknesses, and any changes in facies. Correlations of formations 
have been made from well to well and, so far as possible, with exiposed 
section . Ohanges that occurred in this bas-in of deposition dluring Ordo
vician time are recorded in the sediments, and afford the principal data 
from which to interpret tihe history of the basin. As all of the formations 
encountered by the drilled wells have been studied from exposures, no new 
formational names have been int roduced in this report. 

1 Dn!Rs in parentheses are those of references listed in Bibliography, p. 33. 
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The present work is a continuation of that by D. C. Maddox 
(1931a, b) who prepared logs of the wells drilled prior to 1930 and estimated 
the thicknesses -0f the formations penetrated. 

HISTORY OF DRILLING 

Drilling for gas and oil commenced before 1880 in that part of the 
St. Lawrence Lowlands i:Jhat lies in the province of Quebec. Gas seeps are 
common over the entire region, and early led to a sear~h for ·commercial 
production of gas and oil. M-0st of the gas has been obfavinedl from shallow 
holes in the drift, and some of these, such as those in the Louiseville area, 
have supplied small but steady flows ·of gas for years. Showings of gas 
have also been obtained at various horizons in formations of Lorraine and 
Ricihlnond age. An outline of tJhe 'history of the natural gas industry in the 
province of Quebec and a list of the principal wells drilled for gas in various 
districts were published by W. A. Parks in the Annual Report of the Quebec 
Bureau of Mines for J 929. This report was amplified and additional wells 
listed in the Annual Report for the following year, the two reports com
prising a complete history up to that time. Since then, several wells have 
been drilled. In 1931, the Canadian Seaboard Oil and Ga·s Comparuy drilled 
the St-Gerard No. 1 well in Yarnaska county, and' South Shore Oil Lands 
Limited d:ri!J.ed the South Shore No. 1 well in Nicolet county. In 19~t2, 
the South Shore No. 2 well was drilled near the No. l well, and the 
Richelieu Gas Company St. Denis No. 1 well was· <lrilled by the Hape 
Engineering Company near St. Denis, St. Hyacinthe county. The Canadian 
Seaboard Ste-Angele No. 1 well in Nicolet county was drilled in 1933. 
In the following year, 1934, the Mohr No. !1 and the Oal'her Natural Gas 
No. 5 wells were drilled in BertJhier county on the north shore of the St. 
Lawrence; the St-Gregoire well was drilled in Nicolet county; anc!J the 
Cartier St. Hubert No. 1 well was driUec!J in Chambly couTuty. Although 
some of these wells enoountel'ed ·small showings of gas, none was of com
mercial importance, and as a result interest in this· area declined. Only 
two other holes have been put down since that time: a diamond drill-hole, 
the Mallet test hole, was c!Jrilled near Ste. Therese in 1937, and in 1948 
another well was drilled near the Cartier St. Hubert No. 1 well in Chambly 
county by the St. John's Petroleum Company. Neither of these wells has 
encountered gas or -0il in commercial quantities. 

ACKNOWLEDGMENTS 
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Figure 1. Index map showing location of wells referred to in this report. Line A-B follows in order the succes~ion of wells (Nos. 1 to 8) illustrated in columnar section in Figure 3. 





ment of Mines for making this co-operation possible. Fossils from the 
wells studied have been identified by Dr. Clark and by Dr. Alice E. Wilson 
of the Geological Survey of Canada. 

STRATIGRAPHY 

The following table lists the formations that occur in the Quebec basin 
of the St. Lawrence Lowlands. These formations were deP'osited during 
Upper Cambrian and Ordovician time. 
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Precamhrian 

The only well that has reached the Precambrian tbasement is the 
Canadian Seaboard Ste-Angele No. 1 well, south of the St. Lawrence River 
in Nicolet county. Crystalline limestones of the lower part of the Trenton 
rest on the Precambrian at an elevation ,of about 4,975 feet below sea-level. 
Beekmantown, Ghazy, Black River, 'and the lower part of the Trenton 
strata penetrated in the Canadian Seaboard St-Gregoire No. 1 well, about 
5 miles to the southwest, are missing in the Ste-Angele well, which appears 
to have encountered a buried knob or ridge on the Precambrian erosion 
surfiace. T'he cuttings from the Precambrian rocks suggest a variety of 
schists and granitic intrusions. 

Cambrian 

PoTSDAM FORMATION 

Distribution and Thickness 

The oldest Palreozoic sed.iments penetrated in that part .of the St. 
Lawrence Lowlands in the province of Quebec consist of a series of sand
stones, which overlie the Precambrian basement rocks. These have all 
been referred to the Potsdam formation ·of Upper CambriaTIJ age. Exposures 
of tihese sandstones on the islands, and to the south , of Lake St. Louis, on 
the St. Lawrence River, have been mapped by Clark (1944, p. 29), and are 
also descri1bed by him in an unpublished1 rtport1 on the Laval-Lachine 
map-area. 

Neither the total thickness nor the extent of the Potsdam in the 
St. Lawrence Lowlands in Quebec is known. Surface mapping (Logan, 
1863, pp. 87-96; Ells, 1895) ha shown the occurrence of Cambrian sand
stone on the western margin of the Quebec basin from the Iruternational 
Boundary north along the Beauharnois axis, thence following the border 
of the Precambrian north of the St. Lawrence as far east as St. Maurice 
River. 

The thickness of the Potsdam as recorded from exposed sections appears 
to vary greatly. In places, it is very thiill, and' in other places is missing. 
On Covey Hill, near H emmingford, near the International' Boundary, 
Logan (1863, p. 88) measured 540 feet, with tJhe base of section not exposed. 
Only two wells •have been drilled to sufficient depth to reach the Potsdam
the Mallet test hole and the St. John's Petroleum St. Hubert No. 1 well
rueither of which penetrated the total thickness of Potsdiam. The Mallet 
test ·hole drilled through 1,700 f.eet of sandstones without reaching the 
Precambrian basement. 'Dhis thickness appears to 'be excessive as compared 
with exposed sections and probably represents bed that filled· a charnnel 
or depression 0n the Precambrian erosion surface. At St. Hubert, although 
the total depth of the St. John 's Petroleum St. Hubert No. 1 well is not 
known, the well passed thrm1gh at least 11.20 feet of Potsdam. SoutJh of 
the St. Lawrence, opposite Three Rivers, the Potsdam is missing in the 
Ste-Angele well, which bottomed in tJhe Precambrian (See Figure 2). 

1 In the files of the Quebec Department of Mines. 
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Lithology 

As examiIJJed in the Mallet test 'hole, the p,otsdam consists for the 
most part of light grey to white, clean, well-indurated sandstones composed 
chiefly of quartz. At a depth below :1,900 feet, are scatteved pink feldspar 
grains aJld other pink and green grains and some mica. Bright pink beds 
were encounteved at 1,970 to 1,990, 2,240 to 2,250, 2,500 to 2,510, 2,950 to 
2,960, 2,970 to 2,980, and 3,030 to 3,035 feet. The grains range in s[ze from 
fine to ooarse. Some beds ,are conglorneratic and oontain quartz pebbles. 
Shale partings occur between some of the beds, and a zone of greenish grey 
micaceous shales was penetrated 'between depths of 2,020 •and 2,060 foet. 

The Potsdam sandstones may represent beds deposited on a rela
tively stable platform or shelf during the initial marine transgression of 
the Palmo,zoic seas over the Precambrian basement. I11 the Quebec basin 
they have been referred to the Upper Cambrian. Irregularities in thickness 
reflect the relief o.f the erosion surface on which the sandstones rest. The 
somewhat arkosic nature and poor sorting of the lower part of the Potsdtam 
in the Mallet test hole may reflect rapid deposition of these beds. 

Beekmantown 

Distribution and Thickness 

Sedrimentary rocks of Beekmantown 'age rest on the Pots.darn forma
tion. Exposures of these rocks have been described by Logan (1863, 
pp. 113-115), Ells (1895; 1896, pp. 44-50), and Clark (1944, pp. 29-30). 
Clark has ref.erred the sandy beds overlying the Potsdam to the Theresa 
formation and correlated the ba·sal 60 feet of the Beekmantown of t:he 
Mallet tesrt hoJe with this formati,on. 'Dhe higher, predominantly dolomitic, 
beds he has called the Beauharnois formation. As the change from the 
sandy to the dolomitic phase is gradatiolllal and correspond~ng horizons 
in the two wells studied could not be determined with certainty this sub
division is not made in this report. 

Beekmantown strata have been encountered in seven wells: 

Mallet test hole .............. . .. . .......... . ............ . 
St. John's Petroleum St. H uhert No. 1 well ... . ......... . 
Cartier St. Hubert No. 1 well ........................... . 
Cadbury and Fry well .................................. . 
L'Assomption Experimental Farm well . ................. . . . 
Canadian Seaboard St-Gerard No . 1 well ...... . ......... . 
Canadian Seaboard St-Gregoire No. 1 well ............... . 

Thickness 
Feet 
1,055 
1,400± 

950 
855 

60 
90 

350 

Of these wells, •only the Mallet test ho.le and the St. John's Petroleum 
St. Hubert No. 1 well penetrated the comptete section of BeekmantoW'Il! beds. 
Subsurface information regarding the lower Beekmantown strata and the 
Beekmantown-Potsdlam oontact, therefore, applies only to the western 
part of the ba·sin where these wells are situated. 

The total thickness of Beekmantown beds increases from north to south, 
from about 1,050 feet in the Mallet test hole near Ste. Therese to 1,400 feet 
in the St. J·ohn's Petroleum St. Hubert No. 1 well. This thickening is 
probably related to the regional thickening of the Beekmantown from 
On.tario southerly into New York state. A comparison of the Mallet test 
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nole with the Cadbury and Fry well and the St. John's Petroleum St. Hubert 
well is made in Figures 3 and 4. These show the increase in thickness to 
be in the lower interbedded sandstone-dolomite phase and in the upper, 
dark, argillaceous, silty dolomite and siltstone phase. 

The upper part of the Beekmantown at least appears to extend l()Ver 
most of tJhe Quebec basin between the Beauharnois axis, where it reaches 
the surface, and Three Rivers. Like the Potsdam formation it must wedge 
out against the Precambrian buried knob or ridge of the Canadian Seaboard 
Ste-Angele No. 1 well, although the upper 350 feet are represented in the 
Canadian Seaboard St-Gregoire No. ;1 well less than 5 miles to the south
west, as shown in Figure 2. 

Lithology 

In the Mallet test 1hole and the St. J ohn's Petroleum St. Hubert well, 
both of which penetrated the whole of the Beekmantown, three general 
subdivisions may be made on a lithological basis, although, as shown in 
Figure 4, each subdivision grades into the adjacent one. The lower part 
of tJhe Beekmantown consists of interbedded sandstones and dolomites and 
beds showing all gradation between them. It includes Clark's Theresa 
formation. The sandstones are grey, fine- to coarse-grained rocks, com
posed mainly of quartz, with dolomitic cement. Some contain a little dark 
argillaceous material, and some carry dark ·shale partings, usually pyritic. 
The dolomites are grey, finely crystalline to medium crystalline, and com
monly sandy. Abundant large, rounded, frosted quartz grains are embedded 
in both the dolomites and sandstones. Glauconite occurs in the Mallet 
test hole in the basal Beekmantown between depths of 1,320 and 1,334 feet, 
and glauconite associated with pyrite 1between 1,200 and 1,209 feet (See 
Figure 3). Greenish material, which may be glauconite, occurs in the 
limestone at a depth of 3,930 feet in the St. John's P etroleum St. Hubert 
well. In the basal part of this division of interbedded sandstones and 
dolomites in the St. John's Petroleum St. Hubert well, between depths of 
3,900 andl 3,950 feet is 1a 50-foot zone of coarse, granular dolomites and 
c·oarsely crystalline limestones, with a few sandstone beds; vugs and 
fractures in one of the dolomite layers have been filled with selenite (See 
Figure 3). These beds have been placed in tJhe Beekmantown because this 
tyipe of sedimentation seems more closely allied to the Beekmantown than 
to the Potsdam. The lower division of the Beekmantown, consisting of 
interbedded an<lstones and dolomites as described above, is about 280 feet 
thick in the Mallet test 'hole. In the St. John's Petroleum St. Hubert No. 1 
well, including the 50-foot zone of limestone and dolomite between 3,900 
and 3,950 feet, it is about 500 feet thick. 

The middle division of the Beekmantown is 480 to 500 feet thick in 
the St. Hubert wells and the Mallet test ho1e, 1and forms the lowermost 
376 feet of the Cadbury and Fry well. The bottom of the Canadian 
Seaboard St-Gregoire well may also be in this division, which oonsists 
predominantly of clean, crystalline and granular dolomites. In the upper 
part, these are silty, •and grade to dolomitic siltstones. A bed or beds of 
finely fragmental or nodular, fossiliferous limestone partly replaced by 
dolomite occurs near the top. Dolomitic limestowes in this division of tJhe 
St. Hubert wells are almost ·Completely replaced by dolomite in the Mallet 
test hole. 'Dhe cores of the latter hole show some porosity, andl ·contain 
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vugs filled with caikite or dolomite at various depths. At least one of 
these porous zones is, apparently, continuous from the Mallet test hole to 
St. Hubert. 'Dhese relationships are shown graphically in Figure 3. 

Between the middle division of the Beekmantown, with its relatively 
pure carboillates, and the top of the Beekmantown is a section 280 feet 
thick in the Mallet test hole, 480 feet in the Cadbury and Fry well, and 
460 feet in the St. John's P etroleum St. Hubert and Cartier St. Hubert 

o. 1 wells, composed of darker, more argillaceous beds, oommonly with 
shale partings. 'l'hese carry a higher proportion of silt, and exhibit all 
gradations from limestones, dolomites, and silty dolomites to dolomitic and 
limy silt tones. No beds or horizons are sufficiently distinctive to be 
oorrelated through all three wells except for a thin sandy limestone zone 
shown in Figure 4 by a band of sand grains. 

Of the other three wells that drilled in to the Beekmantown, Canadian 
Seaboard St-Gerard No. 1 and L'Assomption Experimental Farm wells 
reached only ·the dark, silty, argillaceous dolomites and siltstone& of the 
upper part, as shown in Figure 2. The Canadian Seaboard St-Gregoire 
N o. 1 well penetrated the dark upper division and finished drilling in light
coloured, relatively pure dolomite, probably near the top of, or approaching, 
the middle division of the Beekmantown identified in the Mallet, Cadbury 
and Fry, and St. Hubert wells. 

Contact R elations 

In the Mallet test hole, the boundary between the Beekmantown and 
the Potsdam is drawn at a depth of 1,209 feet, where dolomitic sandstones 
overlie clean quartz sandstones with siliceous cement. In the St. John's 
Petroleum St. Hubert No. 1 well, carbonate beds, with a thin dolomitic 
sandstone at the base, occur between dolomitic sandstones and dolomites 
and clean, coarse, quartz sandstones similar to those of the Potsdam. The 
samples between t he dolomitic sandstone at a depth of 3,950 feet and the 
quartz sandstone at 3,965 feet are missing, and the Beekmantown-Potsdam 
contact is believed to lie in this 15-foot interval. 

History of Deposition 

The Beekmantown sediments probably rep1,esent a marine trarn;;gressive 
overlap. Figure 4 is a diagrammatic representation of one set of conditions 
that may have obtained during the deposition of the Beekman.town, 
although alternative explanations are possible for the variations in the 
sequence. 

The lowest of the three divisions of the Beekmantown made in this 
report, consisting of interbedded dolomitic, quartzose sandstones and lig'ht
colourec!J dolomites, appears to represent the transgression of the sea on ia 

sta1ble shelf or foreland. Or, on the orther hand, deposition from the 
Potsdam into the Beekmantown may hav.e been conrtinuous, in which case 
the lower part of the Beekmantown ~y represent a transition from the 
sandstone to the dolomite phase. In either ·case, the thin section of inter
bedded sandStones and dolomites at Ste. 'Dherese (Mallet test hole) as 
compared with St. Hubert probably reflects proximity of tihe Ste. Thtlrese 
area to the shoreline. A longer perioc!J of time near the base leve~ CYf, 
deposition, 'M compared with the St. Hubert area, and, if the supposition 
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that the sea transgressed from the south over the Potsdam is correct, a 
shorter period during which sand was supplied, may explain. Hie thin section 
at Ste. Therese. Increasing planation of the land and decrease in the 
volume of sand resulted! in the deposition of the carbonate rock sequence, 
which forms the middle part of the Beekmantown. These carbonate rocks, 
largely dolomites, suggest the continuation of shallow water conditions, 
probably in a stable shelf or foreland area, although the black shales and 
dark, silty carbonate rocks in this part of the section at St. Hubert suggest 
the encroachment of quieter or deeper water conditions. Such conditions, 
favourable for the deposition of dark s'hales, siltstones, and argillaceous, 
silty limestones and dolomites, appear to have accompanied an advance of 
the sea from the south over the Quebec basin to form the dark shale
siltstone-carbonate facies preserved in the upper part of Ube Beekmantown 
in all of the wells from Ste. Therese to St-Gregoire (See Figure 2). The 
thick section in the Cadbury and Fry, St. Hubert, and St-Gregoire wells as 
compared with the Mallet test hole may be due in part to thinning of 
the beds in a shoreward direction or to a shorter period during which 
deposition ·of this facies occurred. Thus, in the MaHet test hole, limestones 
above the nodular or pseudo-ooli tic limestone marker bed appear to be 
represented by the dark shale-siltstone-carbonate facies in the St. Hubert 
wells. Thinning of the Mallet test hole section has also probably been 
accentuated by planation: of the Beekmantown. These sediments are over
lain by quartz s1andstone of upper Chazy age. The period of non-deposition 
or e'Dosion during lower and middle Chazy time and tJhe fact that no 
sediments characteristic of the regressive phase of the Beekmantown sea 
are represented, suggest that movements occurring towards the close of 
Beekmantown time caused the withdrawal of the sea and formed a source 
for the large supplies of mud and fine silt that entered the Quebec basin 
at that time. 

Chazy 

Distribution and Thickness 

Sedimentary rocks assigned to the Chazy overlie the Beekmantown. 
Exposures along the west·ern and northwestern flanks o.f tJhe Quebec basin 
have 1been described by Logan (1863, pip. 12•5-133) and, near Montreal, by 
Clark (Laval-Lachine map-area, unpublished manuscript) 1 . Chazy strata 
are also exposed in the St. Dominique thrust slice (Clark, 1947, p. 17), 
which forms the westernmost ridge to the east of the town nf St. Hyacinthe. 

Near Montreal, in tJhe west·ern riart of the Quebec basin, the Ohazy 
rocks are all represented by the Laval formation, and subdivided i:ruto two 
members , the lower, the 6te. Therese, and the upper, the Caughnawaga 
(Clark, 1944, p. 29). This formation represents only the uprier Chazy of 
the Lake Champlain section (Dresser and Denis, 1944). In the St. 
Dominique thrust slice, the Ohazy beds differ in facies from those near 
Montreal and have not been correlated with them. Exposures near St. 
Dominique, on the hill about a mile north of the village of St. Pie, known 
as the St. Pie Hill section, have been described by .J. L. Usher (1947). 
The lower part of this section has been correlated with the Beldens forma-

1 Idem, o. 7. 

99918-2 
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tion of Vermont, described by W. M. Cady (1945 , p. 550) ·and placed in 
the Chiazy 1 . The overlying beds of the St. Pie Hill section are Chazy, •and 
the term St. Dominique formation has been suggested for t hem (T. H. Clark, 
personal communication). 

The Chazy has also been penetrated in six wells: 
Thickness 

Feet 
Cadbury and Fry well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 377 
L'Assomption Experimental Farm well . . . . . . . . . . . . . . . . . . . . 260 
St. J ohn's P etroleum St. Huber t No. 1 well . . . . . . . . . . . . . . . . 378 
Cartier St. Hubert No. 1 well . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . 378 
Mallet 1est hole-commenced drill ing in Chazy . . . . . . . . . . . . 280 
Canadian Seaboard St-Gerard No. 1 well . . . . . . . . . . . . . . . . . . 230 
Canadian Seaboard St-Gregoire No. 1 well . . . . . . . . . . . . . . . . . . 410 

All of these except tJhe St-Gerard and t he St-Gregoire wells are in the 
western part of the Quebec 1basin and penetrate the Laval formation. 

LAVAL FORMATION 

Lithology 

As studied in the well cuttings, the lit hology of both members of t he 
Laval formation is fairly consistent. The lower, Ste. Therese, member 
consists of fine to coarse, clean, quartz sandstones, usually with a calcareous 
cement. 'Dhese grade upwards through calcareous sandstones and inter
beddedi sandstones and limestones, witJh some interbedded s'hales, to the 
overlying Caughnawaga limestone member. There is no sharp break 
between the two members, but the thickness of the Ste. Therese is variable 
from well to well , as is to be expected in a basal sandstone, thus: 80 to 
100 feet in t he St. John's Petroleum and Cartier St. Hubert wells; 50 feet 
in the Cadbury and Fry well; 70 feet in the L' Assomption Experimental 
Farm well ; and 16D feet of sandstones, shales, and limestones in the Mrallet 
test hole. 

The Caughnawaga member is composed chiefly of limestones. These 
are predominantly grey, and vary from finely to coarsely crystalline, t he 
latter appearing to be largely recrystallized coquinoid limestones. These 
are in some places slightly dolomitic, and in some places silty . A zone 
about, 50 feet th ick of finer grained, argillaceous limestone and dark grey 
shale was penetrated in the Cadbury and Fry well, in the two wells at 
St. Hubert, and occurs as a sandy limestone with shale in t he L'Assomption 
E:>tperirn ental Farm well. The top of tJhis zone is about 200 feet above the 
base of the Chazy. The upper beds in the St. John's Petroleum St. Hubert 
No. 1 and Cartier St. Hubert No. 1 wells are characterized by ha~e 
partings and contain some oolitic zones. 

'BELDENs' AND/OR OTHER Cruzy FoRMATIONs 

Lithology and Correlation 

In the eastern part of the Quebec basin, as illustrated by the Canadian 
Seaboard St-Gerard No. 1 and St-Gregoire No. 1 wells, the series of lime
stones, dolomites, and sandstones that overlie the typical Beekmantown are 

1 It should be noted that the question of the Chazy or B eekmantmYn age of the Beldens formation 
of Vermont is sti ll being discussed. 
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lithologically dissimilar to the Laval formation , although believed to be 
of Ohazy ·age. The di tance of these wells from the others that penetrate 
the Ohazy, the differences in lithology of the strata they encounter as 
comp·a.red with those penetrated in the ot her wells, and their distance from 
outcrop · of the Chazy render uncertain the exact correlation of these 
sediments with any part of the Chazy known in this basin. 

In the fo·o wells, certain zones appear to be correlative, although, in 
general, the whole Chazy section i sandier in the St-Gregoire No. 1 well. 
These relationships are shown graphically in Figure 3. In both wells the 
lowest beds of t he Chazy are sand tones ; the St-Gregoire well encountered 
90 feet of sandstone at depths of from 5,580 to 5,670 feet, and the St-Gerard 
No. 1 well d.rillecl through 50 feet of sandstone and interbedded dolomite 
and shale, overlain by 20 feet of fine, dense limestone and 20 feet of light 
grey, coarse, quartz sandstone at depths of from 5,980 to 6,070 feet. 
These predominantly sand tone sections in both wells are overlain by a 
zone compos·ect predominantly of dolomites. The dolomites are dark grey, 
fin ely crystalline to sugary, silty and sandy, and commonly grade to 
dolomitic siltstones. Some fine sandstones, fin e dense limestones, and 
shales are intePbedded. In the St-Gerard well, the zone is about 100 feet 
thick (5,880 to 5,980 feet) and in th~ St-Gregoire well about 170 feet 
thick (5,410 to 5,580 feet) . T1his zone is succeeded in both wells by grey
brown, cryptocrystalline limestones, which are commonly slightly dolomitic 
and sandy (5,840 to 5,880 feet in the St-Gerard well, and 5,350 to 5,410 feet 
in the St-Gregoire well). These limestones are immediately overlain by 
Black River strata in the St-Gerard well, but in the St-Gregoire well, 
90 feet (5,260 to 5,350 feet) of fine- to coarse-grained, calcareous and 
dolomitic quartz sandstones, interbedded limestones, and dolomites, with 
a 10-foot zone of finely crystalline dense limestone at the top are found 
between these and the Black River strata. 

The C hazy sediments in these wells, as described above, resemble the 
Chazy stra.ta of the St. Dominique thrust slice, as observed in the St. Pie 
Hill section , more than t he C hazy of the Montreal area. However, t he 
disfance between the wells and from the wells to the nearest outorops leaves 
the question of correlation open to more tJhan one interpr,etation, of which 
the fo llowing seems the most probable. In the Canadian Seaboard 
St-Gregoire well, the upper limestones and sands tones of the Ghazy at 
depths of 5,Q60 to 5,350 feet (See Figure 3) may be equivalent to the higher 
dolomitjc limestones and· sandstones of the St. Pie Hill section, that is, the 
St. Dominique formation. The lower 3.20 feet, between depths of 5,350 and 
5,670 feet (See Figure 3) of finely crystalline, dense limestones, dolomites, 
and sandstones of the Ohazy, in this well might, then, be equivalent to the 
'Beldens' formation of the St. Pie Hill section, which comprises beds of the 
same types. The "·hole 230 feet .of the Ohazy section in the Canadian 
Seaboard St-Gerard No. 1 well, which is similar lithologically to the lower 
part of the Chazy in t he St-Gregoire well, might then, also, be equivalent 
to the 'Beldens' formation of St. Pie Hill. 

Another in terpretation of t he series of sandstones, dolomites, and 
limestones, presumably Ohazy, between the Black River and Beekmanitown 
formation in the St-Gerard and St-Gregoire wells would correlate these 
sediments with the somewhat similar C hazy ·beds of t he St. Dominique 
format ion that overlie the supposed Beldens of the St. Pie Hill section. in 

99918-2! 
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which case tihe Belden& is either m1ssmg or may be represented by the 
limestone and sandstone in the lower 70 feet (from 6,000 to 6,070 feet) 
of the Ohazy in the St-Gerard well. Following this interpretation, the 
Chazy section in the St-Gerard and St-Gregoire wells may be equivalent 
~n age to the sandstones and limestones of the Laval formation in the 
Montrnal area, but represent 'a different facies. The environmental condi
tions t hat determined tJhis facies cannot be defined from the little evidence 
available, but appear to have been less ,stable tJhan those under which the 
Laval formation was deposited, and may point to deposition in alternating 
shallow and deeper waters. The higher proportion of sand northeasbrnrd 
in the St-Gregoire well as compared with the St-Gerard well suggests 
derivation of tJhese sediments from a land mass to the northeast, or east. 

There is also the possibility that the Chazy sediments in the Canadian 
Seaboard 6t-Gerard No. 1 and Canadian Seaboard St-Gregoire No. ,1 wells 
do not correspond in age with either the 'Beldens' or the Laval formation, 
but represent another formation of the Ohazy or Beekmantown that does 
not e>..rtend to the Montreal-St. Hubert area. 

Contact Relations 

The contact of the Chazy witJh the Beekmantown is usually distinct. 
D ark, sil ty, argillaceous dolomites and dolomitic siltstones, which form the 
upper rbeds of the Beekmantmvn, are overlain by the dean quartz sandstones 
of t he basal Ohazy. Iru the Canadian Seaboard St-Gerard N o. 1 well, the 
contact is not so distinct as in other wells. Sandstones from 6,030 to 
6,040 feet are underlain by dolomites, shales, and sandy beds from 6,040 to 
6,070 feet, that is, above the typical Beekmantown. These beds have been 
placed in tJhe Chazy. 

History of D eposition 

The folfowing, tentative interpretation of the history of the Ohazy 
in the Quebec basin is b~rnd on what appears to be the most probable 
oorrelation of the sediments encountered in the wells, that is, the ·correlation 
of t he sections between tJhe Black River and known Beekmantown in the 
St-Gerard and St-Gregoire wells with the 'Beldens' and St. D ominique 
formatiorns. Assuming the C hazy age of the 'Beldens', the earliest Ohazy 
beds deposited in this basin were t hose of the supposed 'Beldens' formation 
(See Figure 2). The 320-foot section of the 'Beldens' in the Canadian 
Seaboard St -Gregoire No. 1 well, with its high proportion of sandstone, 
thins to 230 feet in the Canadian Sea'boarcL St-Gerard No. 1 well andi 
contains less sandstone. T o the . outh, these beds may be continuous with 
the 'Beldens' of the &t. Dominique t hrust slice, and may have formed from 
a northward extension of the Beldens sea, which spread into this area from 
Vermont. Thes•e beds wedge .out, to the west towards Montreal and 
probably cLo not extend much farther nor th or northeast tJhan the St-Gregoire 
well. The thicker, sandier deposits at the St-Gregoire well may be tJhe 
result of proximity to a source of sedimeruts to the east or northeast. The 
distribution of the 'Beldens' in tJhe wells and its relation to adjacent foIIDa
tions is shown in Figure 2. 

Following the deposit ion of the 'Beldens' formation , sandstones· with 
interbedded carbonate beds, which may represent the St . Dominique 
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formation, were d<eposited. They occur in the St-Gregoire No. 1 well at 
depths of from 5,270 to 5,350 feet. 'Dhe&e beds were not encountered in the 
St-Gerard No. 1 well, possibly as a result of pre-B~ack River erosion 
(See Figure 3). 

In the western part of the Quebec basin, sediments of lower and middle 
Ohazy .age are lacking, ·and the basal sand.stones of the upper Chazy Laval 
formation immediately overlie the Beekman.town. These are clean quartz 
sandstones, which appear to represent the basal sandstones of a marine 
transgressive overlap (See Figures 2 and 4). They may be equivalent to 
the sandstones in the upper part of tJhe Chazy (tentatively correlated with 
the St. Dominique) of the St-Gregoire No. 1 well. Progressive planation 
of the land and transgression of the sea resulted in a decrease in the amount 
of elastic material entering this area and ·a consequent gradation in the 
sediments deposited from sandstones, through sandy limestones, to lime
stones. The limestones appear to be predominantly shallow water types; 
many appear to. be calcarenites and calcilutites1 , and some of the coarsely 
crystalline deposits may represent biohermal and biostromal accumula
tions. The Laval formation, as a whole, reflects a relatively stable, shelf 
or platform, shallow water environment. 

The upper Chazy sea in which the Laval formation was deposit ed 
appears to have followed! the Ohamplain trough northward into Quebec 
and thence westward and nortJhwestward into Ontario. In the Montreal 
and St. Hubert areas, the limestones of the Laval formation reach a thick
ness of 280 feet, but to the north at L'Assomption Experimental Farm they 
are only 190 feet thick, and to the northeast tJhey are missing in the 
St-Gerard and Ste-Angele wells, although tJhey may possibly be represented 
by 10 feet of limestone overlying the St. Dominique ( ?) sandstone in the 
St-Gregoire well. It would appear from this distribution of the Laval 
formation and the disappearance of these beds in a northeasterly direction 
in the Quebec basin that tJhe upper Chazy sea did not extend f1ar to the north 
and northeast and, therefore, that the Laval limestones wedge out in that 
direction. Alternatively, any beds deposited in the northeast ipart of tJhe 
Quebec basin may have been eroded before the deposition of the Bla·ck 
River. PrOibably both factors played a part in the final configuration of 
the Chazy surface over which the Black River sea advanced. 

Black River 

Distribution and Thickness 

Sediments assigned to the Black River rest on the Chazy. Exposures 
in t he Montreal area have been described by Logan (1863) and by later 
workers, including Okulitch (1936) and: T. H . Clark (Laval-Lachine map
area, unpublished manuscript) 2 . Okulitch and Clark have recognized three 
formiations in the Black River of Quebec, in ascending order-the Pamelia, 
Lowville, and Leray. 

1 Calcarenite: rock of sand-grain size (1As to 2 mm. diameter) composed mainly of carbonate 
detritus. Finer grain sizes are calcilutites. 

2 Idem, p. 7. 
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The •Black River strata appear to underlie i:ihat part of the Quebec 
basin included in this report. They have been penetrated in seven wells : 

St. Philippe No. 1 well ............. . . . ..... .... . .... ..... . 
Cadbury and Fry welll .. . ...... . ........................... . 
L'Assomption Experimental Farm well ......... . . ......... . . 
St. John's P etroleum St. Hubert No. 1 well . .......... .. . . . 
Cartier Natural Gas St. Hubert No. 1 well ..... . .......... . 
Canadian Seaboard St-Gerard No. 1 well .. ... . ... ......... . 
Canad ian Seaboard St-Gregoire No. 1 well ................ . 

Lithology 

Thickness 
F eet 

73 
29+ 
60 
48 
50 
70 
50 

The lowest Black River beds, although very thin , are believed to 
l'epresenrt the Pamelia of eastern Ontario . They consist of grey to dark 
grey, sugary , silty •and sandy dolomites and fine-grained dolomitic sand
stones, in. places with interbedded green and grey shales and sand;y shales. 
In the Canadian Seaboard St-Gregoire No. 1 well, 10 to 15 feet of sand;y 
limesto'Ile and fine calcareous sandstone fonn i:ibe basal beds of the Black 
River, and may represent the P amelia. In the St. Philippe No. 1 well, t he 
basal Black River is characterized by d•ark grey shales interbedtled with 
fine limestones. 

The sandy and dolomitic -beds ·Of the Pramelia can be distinguished in 
the well cutt ings from the limestones of the Lowville a.nd Leray, but these 
latter formations cannot be separated from each ot1ber. The Lowville and 
Leray both .consist of brown to brownish grey, cryptocrystalline limestones, 
which ·commonly have a semiconchoidal fracture. White calcite aggregates 
and stringers in some samples suggest the 'birds-eye' structure commonly 
seen in outcrops of the Lowville. Oolitic limestones are represenrted in 
samples from the Cadbury and Fry, St. John's Petroleum St. Hubert No. 1, 
and L'Assomption Experimental Farm wells. 

Contact Relations 

The contact of the Black River with .tJbe C hazy is generally well 
diefined. 'I'he dolomites, sandstones, and shales of the Pamelia rest on 
cTystalline limestones of the Chazy. In the two wells near St. Hubert, as in 
exposures near Montreal (Okulitch, 1936, p . 126), the upper part of the 
Chazy co'Iltains shaly beds. In t he Canadi•an Seaboard St-Gregoire No. 1 
well, tJhe contact between the Chazy and the Black River is difficult to 
distinguish. Sandy limes·tones and calcareous sandst ones from dept hs of 
5,240 w 5,250 feet have been accepted arbitrarily as marking the base of 
the Bla~k River. These sandy beds rest directly on finely cryrstalline 
limestone and fine-grained sandstone, which in turn rest on a zone of 
limestones, oondstones, and dolomites to a depth of 5,350 feet. Possibly 
the whole or -a part of this zone may represent a thickened section of the 
P amelira. T'he most pronounced break a'PPears to be b etween the top sandy 
zone and tJhe underlying limestone, at which place the contact has been 
drawn.. 

1 An igneous intrusion cuts off th o top of the Black River in this well. 
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History of Deposition 

The basal, sandy, dolomitic and shaly beds of the Black River are a 
facies suggestive of a shallow water, near-shore environment. They indicate 
transgressive overlap of the Black River over the Ohazy. These beds at 
the base of the Black River are similar to the Pamelia of Ontario, but are 
much thinner. In the Ottawa Valley, the Pamelia is about 70 foet thick, 
and in New York state 150 feet thick (Wilson, 1936, p. 7). In the Quebec 
basin, the Pamelia beds' are between 10 and 20 feet thick, but accurate 
measurements on such a thin formation cannot be made from the 10-foot 
well samples available. The sea in which these beds were deposited appears 
to have advanced from New York state into Ontario and thence into the 
Quebec basin; the thinning of the Pamelia in the St-Gregoire well suggests 
that the advance may not have extended far to the northeast beyond this 
well. The eastward advance of the Pamelia seas from Ontario, at least 
as far as the island of Montreal, has been recognized by Okulitch (193·6, 
p. 128). These beds were not encountered in the Ste-Angele No. 1 well, 
and, like the underlying formations, must abut against the buried Pre
cambrian knob or ridge of this area (See Figure 2). The Pamelia, if 
present, is very thin to the northwest, as shown by ithe St. Philippe No. 1 
well. Possibly the transgressive relationships of the Pamelia make it 
equivalent in time to the upper part of the Pamelia of Ontario, or later 
than rthese beds. Deposition of the sandy beds was followed by the deposi
tion of dense limestones of the Lowville-Leray, following which, limestone 
deposition appears to have been continuous into Trenton time. 

Trenton 

Distrib1dion and Thickness 

Trenton limestones rest on Black River strata, and1 are continuous with 
similar limestones in Ontario and New York state. In tihe province of 
Quebec, they are exposed in the southwestern part ·Of the Quebec basin arud 
along the margin of the basin northeasterly parallel with the border of the 
Precambrian Shield. In the Montreal area, they have been studlied in 
·ccmsiderable detail, and have been subdivided by Clark (1944, and Laval
La·chine map-area, unpublished manuscript!) into the following forma
tions,, in descending order: 

Terrebonne formation 
Tetreauville formation 
Montr·eal formation 

Rosemount member 
St. Michel member 

Mile End formation 

AltJhoug'h these formations have been described fl'Om exposures as 
Jithologic units, it is difficult to distiniguish them in the well sections. A 
division may, however, be made between the lower, predominantly fine to 
coarse, crystalline limestones ,and the upper, dark, dense, argillaoeous 
limestOil'es and shales. The latter are pro'bably correlative with the 
TetJ.1eauville and Terrebonne formations. 

1 Idem, p. 7. 
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Only five of the deep wells penietrated the complete section of the 
Trenton from the Utica black s1hale to the Black River strata: 

Cartier St. Hubert No. 1 well ............................ . 
St. John's Petroleum St. Hubert No. 1 well ............... . 
L 'Assomption Experimental Farm welJl ...... ... .... .... . . 
Canadian Seaboard St-Gerard No. 1 well ................ . 
Canadian Seaboard St-Gregoire No. 1 well .. . ..... . .... . 

Thickness 
Feet 
870 
875 

645 to 725 
960 

1,100 

Other wells give incomplete sections of Trenton: the Cadbury and Fry 
well, the Lincoln No. 1 well, and the St. Philippe No. 1 commenced dtrilling 
below the top of the Trenton; the water wells 2 at the militia barracks at 
Longueuil, the Mohr No. 1, Cartier atural Gas No. 5, and the Richelieu 
Gas Sit. Denis No. 1 finished drilling before the base of the Trenton had 
been reached; the Ste-Angele No. 1, although it penetrated 1,080 feet of 
Trenton, found crystalline Trenton limestone resting directly on the 
Precambrian. 

The Trenton, then, occurs throughout the basin of the St. Lawr-ence 
Lowlands in Quebec. ortheast of Montreal, opposite Three Rivers, in the 
vicinity of Ste-Angele, it overlaps the Precambrian. Farther down the St. 
Lawrence Valley, Trenton limestones have been mapped by Clark (1948), 
but as no wells have been drilled there, that part of the lowlands is not 
included in this report. The Trenton appears to be thinner (about 700 to 
800 feet) on the northwest flank and! in the western end of the basin near 
Montreal and to thicken to 1,100 feet in the deeper axial part of the present 
basin. 

Lithology 

The lower part of the Trenton succession consists essentially of finely 
crystalline to coarsely crystalline limestones. In the wells near the 
Montreal area these limestones may be correlated with the Montreal and 
Mile End1 formations, where both are present. The same formations, or 
their equivalents, may be represented in the Canadian Seaboard St-Gerard 
No. 1 and Canadian Seaboard St-Gregoire No. 1 wells, but these wells are 
too distant from Montreal for this 1correlation to be definite. 

'I\hese crystalline limestones vary both in aggregate thickness and 
lithology. In the St. John's Petroleum St. Hubert No. 1 and Cartier St. 
Hubert No. 1 wells they are about 450 feet thick; in the L'Assomption 
Experimental Farm well, about 390 feet; in the Canadian Seaboard St
Gerard No. 1 well, about 380 feet; and in the Canadian Seaboard St
Gregoire No. 1 well about 500 feet thick. The deeper water weH at the 
Longueuil barracks penetrates about 470 feet of these ilimestones, the 
bottom of the well probably being only a short distance above the upper
most limestones of the Bla·ck River (Leray). 

Certain subdivisions of the crystalline limestones of the lower part of 
the Trenton 1appear to <be continuous from well to well. 'I\hree such have 
been recogniz.ed, and are illustrated in Figure 3. Possibly these may prove 

1 Intrusion of igneous rock and missing samples at Trenton-Utica contact. 
2 Samp!el! from two wells drilled at Longueuil barracks were available. Reference is made to th& 

deeper well , 1,425 feet deep, in the following discussion. The shallow well, 660 feet deep, did not 
completely penetrate the upper shaly part of the Trenton. As the samples of the two wells are similar, 
only the log of the deeper well is included in this report. 
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to be equivalent to the Mile End formation and St. Michel and Rosemount 
members of tJhe Montr-eal formation. At the base of the section, a zone of 
coarsely crystalline limestones consisting largely of bryozoa, crinoids, 
brachiopods, and other fossil fragments rests directly on the dense Black 
River limestones. It contains a little black shale, probably as stringers 
and partings. This zone is about 30 to 50 feet thick in the Cartier St. Hubert 
No. 1, St. John's Petroleum St. Hubert No. 1, and L'Assomption 
Experimental Farm wells. A similar coarse zone in the Oanadian Seaboard 
St-Gregoire No. 1 well is about 100 feet thick. These beds are missing or 
are represented by dense, cry.ptocrystalline limestones in the Canadian 
Seaboard St-Gerard o. 1 well. The bottom 30 feet, at depths of from 
1,395 to 1,425 feet in the deep water well at the Langueuil barracks, appears 
to be in this zone. Resting on these basal beds is a wne about 80 to 90 feet 
t hick of darker grey, predominantly finely crystalline, argillaceous lime
stone and dark grey shale, but with which some cry1silalline to coarsely 
crystalline limestone is associated. A layer of metabentonite was enooun
terec!J in this zone in all wells that penetrate it, except for the two wells 
near St. Hubert. This zone of fine limestone and shale increases in tihick
ness in the St. Philippe No. 1 well to about 120 feet, possibly at the expense 
of the underlying coarse limestones, which are there only about 20 feet thick. 
Overlying this fine, shaly zone, the remainder of the lower part of the 
Trenton, ranging from 260 feet at L'Assomption to 430 feet at St-Gregoire, 
con ists of light to. dlark grey, finely to coarsely crystalline limestones, with 
light-coloured, coarsely crystalline limestones predominant below and finer, 
darker limestones in general increasing in proportion upwards. The coarse 
limestones ·appear to be calcarenites or recrystallized coquinoid limestones. 
In most wells these limestones are partly dolomitized, though rar·ely more 
than 10 per cent; but in the Oarti er Natural Gas No. 5 well, two coarse 
limestone zones at depths of from 2,420 'to 2,430 foet and from 2,450 to 
2,460 feet may be ·as much as 40 per cent dolomitized. Obert occurs in the 
coarse limestones in most of the wells, in oome places replacing the calcite 
in organic remains. The chert varies foom milky and smoky to dark 
brown and almost black. Fossil remains, such as brachiopods, 'bryozoa, 
corals, and crinoid disks are common. 

The upper part of t he Trenton is probably correlative with tihe 
Tetreauville and Terrebonne formations described by Clark (1941, 1944) in 
the Montreal area. It consists essentially of dark grey to dark brownish 
grey, finely crystalline, dense, muddy limestones and dark grey shales. 
'Dhe limestones are also commonly silty, the silt res·embling quartz dust. 
Most of t he limestones give a iarge, dark brown, insoluble residlUe after 
treatment with acid, and show gradation into limy shales. Few fossil 
fragments were seen in tihe well cuttings in this part of the Trenton section. 

The relative proportions of shale and limestone vary from well to well 
in the upper part of the Trenton. As shown in Figures 2 and 3, limestone 
commonly predominates over shale in the L' Assomption Experimental 
Farm well, the Mohr No. 1, Cartier Natural Gas No. 5, St. John's P etroleum 
St. Hubert No. 1, and Cartier St. Hubert No. 1 wells, and in the Longueuil 
barracks water wells, that is, in the wells on the DlOrthwest ffank and 
western end of tJhe Quebec basin. Shales predominate in 'the Richel>ieu Gas 
Company St. Denis No. 1, Canadian Seaboard St-Gerard No. 1, Canadian 
Seaboard St-Gregoire No. 1, and' Canadlian Seaboard Ste-Angele No. 1 
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wells, this group being generally downi dip towards the axis of the basin 
from the first group of wells listed. Sections of calcareous shale, with little 
limesfone, occur in these wells; in tJhe St-Gerard well, at depths of from 
4,810 to 4,9.30 and from 5,040 to 5,2.lQ feet; in the St-Gregoire well, from 
4,110 to 4,270 and from 4,410 to 4,600 feet; and in the Ste-Angele well, 
from 4,020 to 4,120 and from 4,400 to 4,890 feet. As illustrated in Figure 2, 
this zone of argillaceous limestones and shale appears to be continuous in 
that part of the basin penetrated by tJhe deep wells and to show an increase 
in shale content in the central or axial part of the basin. Because of the 
shaly nature of the Trenton in tJhis part of the basin, it is difficult to 
dietermine the contac.t 1betJween the Trenton and overlying Utica s1hales in 
the St-Gernrd, St-GPe!?ioire, and Ste-Angele wells. 

This uprper part of ilhe Trenton increases in thickness from the western 
end and northwestern flank of the basin towards the axial part of the basin 
to the east and southeast. In L'Assomption Experimental Farm well, 
although samples at the contact of the Utica and T·renton are missing 
and there is an intrusion of igneous· rock at this horizon, the maximum 
possibie thickness is 330 feet. In Mohr No. 1 well, the thickness is about 
380 f.eet; in the wells at St. Hubert and the Oartier Natural Gas No. 5 well, 
about 410 to 430 feet; in the deeper Longueuil barracks water well, about 
500 feet; i'n the Oanadian SeaboaTd St-Gerard No. 1 well, about 580 feet; 
and in the Canadian Seaboard St-Gregoire No. 1 well, about 600 feet. The 
Canadian Seaboard Ste-Angele well penetmted 940 feet of calcareous shales 
and shaly limestones that may be of Tren!ton age, but, in view of the 
proximity of this well to the St-Gregoire well, such a thickness seems 
excessive, and the possibility of careless ·sampling must be taken into 
consideration. 

Contact Relations 

In exposures near Montreal the upper part of the Black River is a 
fine, dense limestone (Okulitch, 1936). In the wells examined, limestones 
of this type are overlain by coarsely crystalline fossiliferous limestones 
such as are common in the Trenton. This horizon is taken as the Trenton
Black River contact. Whether this change in the character of the lime
stone corresponds with a change in the fauna, which may distinguish the 
Trenton from the Black River, is not known, but it forms a consistent and 
easily defined horizon to use as the contact. Only in the Canadian Sea
board St-Gerard No. 1 well is it difficult to recognize this horizon; in this 
well the lower beds of the Trenton are very fine, dark, cryptocrystalline 
limestones resembling those of the Black River. 

History of Deposition 

Deposition of the Trenton limestones followed the deposition of the 
Black River limestones. Except for a sandy limestone and thin sandstone 
at the base of the Trenton in the St-Gerard No. 1 well, in which the 
Trenton limestone section is thin, no indication of a significant interval 
of non-deposition is observable in the well samples. Most of the lime
stones of the lower part of the Trenton appear to have been deposited in a 
relatively clear, shallow water environment favourable for the existence 
of organic life, although variations to more shaly facies occur. They 
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appear to be largely stable foreland or shelf deposits. An increase in the 
amount of mud and fine silt deposited in this area resulted in the formation 
of the shaly limestones and calcareous shales of the upper part of the 
Trenton. As noted above, and as illustrated in Figures 2 and 3, both the 
proportion of shale in the shale-shaly limestone sequence and the total 
thickness of this sequence increase down dip from the west end and north
western flank towards the deeper part of the basin, into which the St
Gerard, St-Gregoire, and Ste-Angele wells have been drilled. In this 
connection it may also be noted that the Senigon o. 1 diamond drill-hole, 
on Missisquoi Bay of Lake Champlain, about 40 miles southeast of 
Montreal, drilled through 1,750 feet of interbedded shales and shaly lime
stones before reaching the Trenton limestones. Thi ·hale-shaly limestone 
sequence appears to be a deeper water facies transgressing the earlier 
shallow water limestone facies of the Trenton as a result of a gradual 
deepening of the basin. Greater subsidence in easterly to southerly direc
tions from the margin of the basin as compared with the marginal parts 
of the basin may explain the greater proportion of shale and the greater 
thickness of the shale-shaly limestone facies in this direction. These 
strata may be transitional into the Utica, possibly both vertically and 
laterally. The continued sinking of this basin while the Utica and 
Lorraine sediments were being deposited allowed the accumulation of the 
great thicknesses of shales and siltstones in post-Trenton time. 

Utica 

Distribution and Thickness 

The black shales that rest on the Trenton strata throughout the Quebec 
basin in the St. Lawrence Lowlands have been referred to the Utica. 
These shales grade upwards, apparently without a break, into the Lorraine 
shales, and probably represent the early part of a long period of con
tinuous deposition in this area during Upper Ordovician time. Because 
of the gradational nature of the upper contact, no estimate of the thickness 
of the Utica can be made from the well cuttings. 

In the vicinity of Montreal and in the Lachine map-area, exposures 
of these dark shales have been named the Lachine formation (Clark, 1944). 
Similar shales forming cliffs along the south shore of the St. Lawrence near 
Pointe Platon in Lotbiniere county, illustrated in Plate I A, have been 
called the Lotbiniere shales (Clark, 1947, pp. 7-8) and correlated with 
the Lachine formation. Wells drilled between these exposures show their 
continuity. 

The following wells have penetrated the complete Utica section: the 
water wells at Longueuil barracks and the St. John's Petroleum St. Hubert 
No. 1, Cartier St. Hubert No. 1, L'Assomption Experimental Farm, Mohr 
No. 1, Cartier Natural Gas No. 5, Richelieu Gas St. Denis No. 1, 
Canadian Seaboard St-Gerard No. 1, Canadian Seaboard St-Gregoire No. 1, 
and the Canadian Seaboard Ste-Angele No. 1 wells. Also many shallow 
test holes drilled by the Department of Transport on the south shore of the 
St. Lawrence opposite Montreal penetrate the Utica shales. 
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Lithology 

The Utica shales are dark grey to black , and give a dark brown streak. 
Most of them are slightly silty, finely micaceous, and slightly calcareous. 
Pyrite is abundant as nodules, or is finely disseminated through the shale. 
Fine veins of white calcite are common. Small quantities of dark brownish 
grey or brown dolomitic siltstone, fine sandstone, and fine silty dolomite 
probably represent the concretions and fine sandstone bands commonly 
seen in exposures. A zone 40 to 70 feet thick at the base of the Utica is 
highly calcareous, and has a micro-granular texture. 

Contact Relations 

The contact of the Utica and the Trenton strata, as these terms are 
used in this report, is usually distinct. The base of the Utica shales is 
drawn above the highest occurrence of limestone. On the west end and 
northwestern flank of the basin, as shown in L'Assompti:on Experimental 
Farm well, Mohr No. 1, Cartier Natural Gas No. 5, the deeper Longueuil 
barracks well, St. J ohn's P etroleum St. Hubert No. 1, Cartier St. Hubert 
No. 1, and Richelieu Gas St. Denis No. 1 wells, the contact is 
sharply defined by a change from limestone to shale probably due to a 
period of non-deposition. D eeper in the basin, in the Canadian Seaboard 
St-Gerard No. 1, Canadian Seaboard St-Gregoire No. 1, and Canadian 
Seaboard Ste-Angele No. 1 wells, the same criterion is used, but there the 
limestone in the upper part of the Trenton is less abundant than shale, 
and appears to form relatively thin beds in the dark calcareous shales. 
As shown in Figure 2, this increase in shale content appears to be a facies 
change in the upper part of the Trenton, possibly with the higher beds 
representing part of the assumed interval of non-deposition to the north
west and west. This shale-limestone facies of the Trenton probably 
represents a transition from the Trenton to the Utica and may have been 
deposited contemporaneously with the Utica of New York. 

Lorraine 

Distribution and Thickness 

The Lorraine grades upward from the Utica to form a thick succe sion 
of shales with interbedded siltstones and fine sandstones. Exposures have 
been described by Logan (1863) and Ells (1896, 1900). Foerste (1916) 
described many of the sections in detail and subdivided them into fauna! 
zones. Clark (1947, pp. 9-12) divided the Lorraine into two formations, 
the lower, Leclercville formation, composed of shales, and the upper, 
Nicolet River (Plate I B), consisting of interbedded shales and sandstones. 
The latter formation has been subdivided into three zones, based on 
faunal content. These subdivisions have not been made in the subsurface, 
as they are not distinctive lithologically, and as the fossil remains in the 
drill cuttings are not adequate to separate them. A gradual change, over an 
interval of approximately 100 feet, from a predominantly shale section to 
one with a higher sand content occurs in the wells examined. This may 
correspond roughly with the change from the Leclercville to the Nicolet 



23 

River formation, and occurs at depths of approximately 2,750 feet in the 
St. D enis well, 2,500 feet in the St-Gregoire No. 1, 3,450 feet in the St
Gerard No. 1, and 2,100 feet in the Ste-Angele No. 1 well. 

Although most of the wells have encountered Lorraine beds, only four 
have penetrated the complete section, namely, the Richelieu Gas Company 
St. D enis No. 1, Canadian Seaboard St-Gerard No. 1, Canadian Seaboard 
St-Gregoire No. 1, and Canadian Seaboard Ste-Angele No. 1 wells. The 
South Shore Nos. 1 and 2 wells penetrated most of the Lorraine, but 
neither appears to have reached the Utica. The lower part of the Lorraine 
was encountered in the Mohr No. 1 and Cartier Natural Gas No. 5 wells, 
the Longueuil barracks water wells, and the St. John's Petroleum St. Hubert 
No. 1 and Cartier Natural Gas St. Hubert No. 1 wells. Other wells, 
including the National Gas Nos. 1 and 2 and the Canadian Natural Gas 
Nos. 1, 2, 3, and 5, bottomed in the Lorraine, and the Quebec Fuel 
Company's wells Nos. 1, 2, 3, and 4, drilled in 1909 and 1910, for which no 
samples are available, are reported to have drilled through the Lorraine. 
Some shallow test holes drilled by the D epartment of Transport along the 
St. Lawrence opposite Montreal also encountered Lorraine shales. 

Because of the difficulty of separating the Lorraine from the Utica 
in the wells, the thickness of the Lorraine shales has to be considered in 
conjunction with the Utica. Clark (1947, pp. 10-11) has measured 2,357 
feet of Nicolet River formation, 1,000 feet of Leclercville formation, and 
300 feet of Lotbiniere formation, of which the base is not exposed, making 
a total of 3,657 feet. In the Richelieu Gas St. Denis No. 1 well, 
the Lorraine-Utica section is 2,885 feet thick; in the Canadian Seaboard 
St-Gerard No. 1 well, 3,310 feet; in the Canadian Seaboard St-Gregoire 
No. 1 well, 3,400 feet; and in the Canadian Seaboard Ste-Angele No. 1 well, 
3,800 feet. The South Shore No. 1 well commences in the Lorraine and 
continues in it to a depth of 3,200 feet, the shales in the lower 35 feet 
having a brownish streak. The nearby South Shore No. 2 well, with 
4,200 feet of Lorraine, apparently bottomed above the zone with the 
brownish streak. 

Lithology 

The lower part of the Lorraine appears to be transitional upwards from 
the Utica. The black Utica shales, with a dark brown streak, are gradually 
replaced upward by black shales with a lighter brown streak and dark grey 
shales with a grey streak. Where the exact boundary lies between the 
Utica and Lorraine cannot be determined in the wells. 

The shales of the lower part of the Lorraine in the wells are probably 
correlative with the Leclercville formation. These are dark, fissile, 
splintery shales, usually finely silty and finely micaceous. Some contain 
small pyrite nodules. Fine sandstones and siltstones interbedded with the 
shales are commonly brownish and dolomitic. Few fossil remains were 
observed. 

There is a gradual change upward from predominantly shale beds of 
the lower part of the Lorraine to interbedded shales, siltstones, and fine 
sandstones that probably correspond with the Nicolet River formation. 
Although the change from one division to the other is gradual, the two 
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divisions may be roughly separated in the wells. Including the Utica, the 
lower, shaly facies in the Canadian Seaboard St-Gerard No. 1 well is 
approximately 1,350 feet thick; in the Canadian Seaboard St-Gregoire 
No. 1 well, it is about 1,550 feet thick; and in the Canadian Seaboard 
Ste-Angele No. 1 well, about 1,800 feet. In the Richelieu Gas St. 
Denis No. 1 well to the southwest, there is less sand in the section as a 
whole, and the subdivision is not so easily made. A lower section about 
1,000 feet thick, consisting of shales, with minor siltstones and fine, 
slightly dolomitic and non-calcareous sandstones, may correspond with 
the shaly zones in the other wells. 

The dark grey shales of the lower part of the Lorraine are replaceu 
upwards by shales that gradually become lighter in colour to where, in 
the upper 700 to 1,000 feet, they are light greenish grey. This change in 
colour is coincident with a change from the more splintery anrl fissi le 
shales to shales that tend to drill into rounded fragments. Most of the 
shalcs are finely micaceous and finely silty, the upper lighter shales being 
generally softer and less silty than those below. Some of the dark silty 
shales are brittle, and haYe a rough, irregular fracture. All gradations 
from shale to silty shale and siltstone are represented and, particularly 
about midway of the Lorraine section, fine interlaminro of shale and 
siltstone are common. 

Si ltstones and fine-grained sandstones in variable amounts are inter
bedded with the Lorraine shales. The siltstones are usually greenish grey, 
composed of variable quantities of angular quartz in a greenish matrix. 
They are micaceous, and commonly contain numerous small black specks, 
which are probably carbonaceous. In the upper part of the Lorraine they 
are more calcareous than lower in the section. The siltstones Yary in 
grain size to fine-grained sandstones. The coarser beds are commonly 
cleaner than t he others, but all are probably closely allied to sub-grey
wackes. A few limestone beds occur with the sandy beds, especially in 
the upper 1,000 feet. These are composed largely of recrystallized shell 
fragments in a sanely, shaly matrix. The sandstones and limestones are 
lenticular and cannot be traced from '\Yell to '\Yell. In the upper sandier 
cliYision of the Lorraine three broad zones, the lower and upper charac
terized by a high sand content, the middle largely shale , may be traced 
from the St-Gerard No. 1 well through the St-Gregoire No. 1 well to the 
Ste-Arngcle No. 1. The Richelieu Gas St. D enis No. 1 well encountered 
less s·and, and t hese subdivisions cannot be made. These relationships are 
sho,n1 in Figure 2. 

Fossil fragments are fairly common in cuttings from the wells. In 
the lower, shaly part of the Lorraine a few brachiopod imprints, crinoid 
disks, and graptolites were noted. Higher in the Lorraine, in the sandier 
members, fossils such as brachiopods, bryozoa, and crinoicls are abundant, 
and pelecypod and trilobite fragments are also present. Metabentonite 
layers are common through the Lorraine, but because of their tendency t o 
cave in drilling little reliance can be placed on them for purposes of 
correlation. 
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The thickness of the upper part of the Lorraine, as determined from 
well sections 1 (as listed below), is somewhat less than that of the measured 
section on the north bank of Nicolet River about 10 miles upstream from 
the town of Nicolet (Clark, 1947, p. 9). 

Measured section (Clark, 1947) .................... .. . . 
Richelieu Gas St. D enis No. 1 well ... ...... . ......... . 
Canadian Seaboard St-Gerard No. 1 well .. ..... ..... .... . 
Canadian Seaboard St-Gregoire No. 1 well ..... . ....... . 
Canadian Seaboard Ste-Angele No . 1 well ........ ... .... . 
South Shore No. 2 well ................................ . 

Thickness 
Feet 
2,357 

±1,900 
±1 ,950 
±1,900 
±2,000 
±2,200 

The South Shore No. 2 well lies about on the strike of the Nicolet 
River section; the other wells listed above are all to the north and north
west of the measured section, and possibly nearer the edge of the basin of 
deposition. 

The Utica-Lorraine section as a whole thickens to the northeast from 
the RicheJi.eu Gas St. Denis No. 1 well to the Ste-Angele No . 1 
and southward to the South Shore N os. 1 and 2 wells and the Nicolet River 
section. If the distinction made here between the lower shaly zone and the 
upper sandier zone is significant, most of this thickening has occurred in 
the lower part of the section. It would appear that the greatest deepening 
of the basin in which these sediments were deposited was to the south or 
south east of the axis of the present syncline. 2 

History of Deposition 

In the Quebec basin, the predominantly limestone facies of the Trenton • 
was replaced by the shale-sandstone facies of the Utica and Lorraine. This 
elastic facies is represented by a succession of black, pyritic, bituminous 
shales (Utica) succeeded by the dark grey, then light grey to green shales 
and sub-greywackes of the Lorraine. This succession seems to indicate 
continuous deposition from Utica through Lorraine, as suggested by 
Clark (1947). The proportion of silt and sand increases in the upper part 
of the Lorraine section where a thick sequence of shales with interbedded 
shaly siltstones, fine sandstones, and occasional beds of limestone composed 
of fossil fragments occur. The increase in sand upwards suggests a rising 
land mass, which supplied the detrital material. As the proportion of sand 
in th e section also increases from the Richelieu Gas St. Denis 
No. 1 to the Canadian Seaboard St-Gerard No. 1 and St-Gregoire No. 1 
wells and the South Shore Nos. 1 and 2 wells, it is probable that the source 
of the sediments was from an easterly or southeasterly direction. 

1 No allowance can be mnde from the well cuttings for dip or structural irregularities in tho 
sedim enta ry beds. 

2 Regarding the environmental conditions under whi ch these sedirnents were deposited , attention 
might be given by surface workers to the possibility of an environment on the sloping part of the 
sea floor below wave base. The Lorraine interbedded shaks and sandstones appear to have many of 
the characteristics of the deposits of a sloping sea floor as described recently by Rich ( J. L. Rich: 
Three Critiral Environments of Deposition, and Criteria for R ecognition of Rocks D eposited in Each 
of Them; Bull. Geol. Soc. Am. , vol. 66, pp. 1-20 , January 1!)51) , nnd their position with reference to 
the Appalachian geosyncline is compatible with such an interpretation. 
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Richmond 

Richmond strata rest on Lorraine strata. They are enclosed within 
the synclinal basin in the Quebec part of the St. Lawrence Lowlands south 
of the St. Lawrence River. Two formations have been recognized in the 
Richmond, the lower fossiliferous, Pontgrave River formation and the 
upper, 'red-bed' Becancour River formation. 

PoNTGRAVE RIVER FORMATION 

Distribution and Thickness 

The fossiliferous Richmond strata have been described from exposures 
in Quebec by Foerste (1916, pp. 141-159; 1924, pp. 55-56), and have been 
correlated by him with the W aynesville of Ohio. These beds Iie between 
the Lorraine and the overlying red and green shale facies of the Richmonrl. 
They have been mapped as a narrow belt around the synclinal basin south 
of the St. Lawrence River and the name Pontgrave River formation applied 
to them (Clark, 1947). 

The Pontgrave River formation has been penetrated by several wells 
in the central part of the Quebec basin, namely, the Richelieu Gas 
St. Denis No. 1, Canadian Seaboard St-Gerard No. 1, Canadian 
Seaboard St-Gregoire No. 1 wells, and by a group of wells near St. 
Hyacinthe, namely, the National Gas Nos. 1 and 2 and Canadian 
Natural Gas N os. 2, 3, and 5 wells. In addition, the South Shore N o. 2 
and Canadian Seaboard Ste-Angele No. 1 wells both commence in this 
formation, and the Canadian Natural Gas No. 4 well has provided some 
samples of the formation near the bottom of the well. 

It is difficult to distinguish the Pontgrave River beds from the Lorraine. 
Foerste pointed out the similarity in lithology of the strata between his 
zones T and R and the Lorraine (1916, p. 149) and discussed mingling of 
fossil forms, which suggested to him a Richmond fauna gradually invading 
a Lorraine sea. He has referred a thickness of 238~ feet of strata to the 
fossiliferous lower Richmond, of which the upper 156 feet he "correlated 
definitely with (the) Waynesville member of the Richmond". Clark (1947) 
gives 156 feet as the thickness of the Pontgrave River formation, apparently 
including only the strata that Foerste referred to the W aynesville. In this 
study, because of the lack of fossil evidence and the similarity of the 
Lorraine and Richmond shales, the presence of hard, blue-grey, silty, finely 
crystalline limestone has been used as the basis for separating the Lorraine 
from the Richmond. These limestones are probably the thin, commonly 
fossiliferous beds and thin limestones interbedded with shales described 
by Foerste in his sections. On the basis of this criterion, the thickness of 
the lower Richmond, as measured in the wells, is fairly consistent, ranging 
from 210 to 220 feet. It apparently includes beds that Clark has referred 
to the Lorraine. The appearance of this type of silty limestone may not 
mark the actual contact between the Lorraine and Richmond , but it seems 
to be the most useful criterion for subsurface separation of the strata and 
is of value in that it points, if not to a break in sedimentation, at least 
to a change of conditions between Lorraine and Richmond environments. 
The actual thickness of these strata in most of the wells near St. Hyacinthe 
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cannot be determined because of the thrusting or slicing of the sections, 
or because of poor samples. However, in the National Gas No. 1 well, in 
which the section appears to be fairly normal, the Pontgrave River forma
tion is 240 feet thick, and in t he Canadian Natural Gas No. 5 it is 250 
feet thick. 

Lithology 

The Pontgrave River formation consists mainly of grey to greenish 
grey, finely micaceous, calcareous shales similar to those in the upper 
part of the Lorraine. Where drilled, these tend to break into rounded 
fragments, although some show good cleavage and fissility. Interbedded 
with the shales are grey, calcareous siltstones (also similar to those of t he 
Lorraine), and grey and blue-grey, dense, finely crystalline, silty limestones. 
The siltstones are fairly micaceous and argillaceous towards the base of the 
section, but become cleaner higher in the section and grade towards pure 
quartz-calcite mixtures in the silty limestones. In addition to the fine 
silty limestones, light grey, crystalline, fossi liferous limestones also occur. 

Fossils are abundant throughout the formation. There appear to be 
several zones of ostracods; recrystallized bryozoa are common, and brachio
pods, cephalopods, and gastropods were observed. 

Contact Relations and History of Deposition 

The difficulty in distinguishing between Lorraine and Richmond 
strata in the Quebec basin has been discussed above. In this study the 
contact is placed at the lowest occurrence of blue-grey, finely crystalline, 
silty limestone, although shales and siltstones similar to those in the upper 
part of the Lorraine form a larger part of the section than the limestones. 
A general gradation from the Lorraine to the Richmond is shown by t he 
decrease of silt and increase of limestone, and in the lime content of the 
shales upwards in the section. Deposition may have been continuous in 
this basin from Lorraine to Richmond. 

BEcANCOUR RIVER FORMATION 

Distribution and Thickness 

Overlying the lower Richmond Pontgrave River formation, are the 
red and green shales and sandstones that constitute the youngest Ordovician 
strata in the St. Lawrence Lowlands. Exposures to the southeast of the 
St. Lawrence River, where these beds are enclosed in the synclinal basin, 
have been described by Clark (1947), who has given the name Becancour 
River formation to these strata. Although the beds appear to be generally 
non-fossiliferous in Quebec, their stratigraphic position and similar lith
ology have led to their correlation with the Queenston formation of 
Ontario. Possibly, as suggested by Foerste (1916, p. 175), this 'red-bed' 
facies of the Richmond may be the time equivalent of at least part of the 
lower fossiliferous Richmond elsewhere. 

Considerable information as to the nature and thickness of these beds 
has been obtained from the deep wells in this area. Varying thicknesses 
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have been penetrated by the following wells, depending on the position 
of the well with reference to the deepest part of the basin in which these 
beds are preserved: 

Richelieu Gas Company St. Denis No. 1 well . . . . . ......... . 
Canadian Seaboard St-Gerard No . 1 well .................. . 
Canadian Seaboard St-Gregoire No. 1 well ............... . 
National Gas Co. No. 1 well ..... .. ............ . . . ........ . 
National Gas Co. o. 2 well .... . .............. .. ... .. .. . . 
Canadian atural Gas No. 2 well ........ . ... . ........... . 
Canadian Natural Gas o. 3 well ............ .. .......... . 
Canadian Natural Gas No. 4 well ..... . . .. . . .. . ........ . .. . 
Canadian Natural Gas No. 5 well . ... ..... .. .............. . 

Thickness 
Feet 

800 
1,230 

430 
965 
650 

1,170 
460 

2,080 
1,000 

Several deep wells drilled in Nicolet county, including the Trudel and 
Bergeron wells, penetrated the Becancour River formation, some of them 
probably passing through the Richmond into Lorraine strata. These are 
listed, with driller's logs where available, in the 1930 Annual Report of 
the Quebec Bureau of Mines. 

Lithology 

The lowest beds of the Becancour River formation consist of green, 
non-calcareous, massive shales or mudstones. In some wells they contain 
large, subrounded to rounded, frosted quartz grains. These green beds 
are overlain by a series of predominantly reddish brown shales, with some 
interbedded green shales. The shales, whether red or green, are massive, 
usually silty, and in some places slightly calcareous. In most wells, the 
red shales are flecked with white or pink anhydrite or gypsum. They 
grade upwards into sandy shales, interbedded sandstones and ·shales, and, 
near the top, to fine- to coarse-grained sand:;,-tones.1 These sandstones 
commonly consist of quartz grains in a red or green argillaceous matrix, 
the red colour predominating. The Richelieu Gas St. Denis No. 1 
well has a more sandy section than the other wells, sandstones apparently 
replacing the upper part of the red shale sections present in the St-Gerard 

o. 1, National Gas o. 1, and Canadian Natural Ga No. 2 wells. 
The gradations of the Becancour River formation from shales to sandy 
shales and sandstones are illustrated in Figure 2. 

Contact Relations 

The base of the Becancour River formation, where it rests on the 
Pontgrave River formation, is usually in a zone of green shales. As the 
Becancour River beds where exposed in Quebec are not fossiliferous, the 
contact in exposed sections has been placed at the highest occurrence of 
fossil forms, Zygospira kentuckyensis being the most common at the top 
of the Pontgrave River (Foerste, 1916, and Clark, 1947). In subsurface 
studies the shales of the Pontgrave River formation can be readily dis
tinguished from those of the Becancour River under the binocular micro
scope; ~he former are greenish grey, fissile, commonly finely micaceous, 
finely silty, and calcareous; the latter are green, or grey-green with less 

1 A correlation of this upper sandstone zone with the Medina and Cataract of Ontario has been 
•uggested by Snider and Farish (1935). 
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grey than the Pontgrave River shales, and are a massive, mudstone type 
of shale, slightly or non-calcareous, commonly silty or sandy. The sand 
grains are considerably larger (up to 0 · 5 mm.) in the Becancour River 
formation than in the underlying formation. 

History of Deposition 

With the advent of Becancour River time, the Quebec basin of 
deposition appears to have been gradually isolated from the open sea. The 
red, sandy, gypsiferous mudstones especially, suggest deposition in a basin 
at least partly cut off from the sea, possibly estuarine or lagunal. The 
sea appears to have been retreating from this area and the shoreline nearing 
it at this time, probably as the result of uplift of an adjacent land mass. 
The increasing sand content of the shales and the gradation of the red 
shales upwards to red, argillaceous, generally poorly sorted sandstones 
suggest a continued rise of the land mass and retreat of the sea, causing 
the basin to be filled with sediments that appear to be largely continental. 
This retreat of the sea closed the history of the Ordovician basin of 
deposition in this area. Increasing sandiness of the sediments in a generally 
easterly direction points ito a land mass lying in that general direction from 
this area as the source of sediments. The possibility that these strata in 
part represent a shore facies of Richmond fossiliferous beds elsewhere 
has been pointed out (page 27). 

Summary 

In broad outline, and with numerous fluctuations, the sedimentary 
history of the Quebec basin shows generally shallow water, shelf or fore
land deposits of late Cambrian and early Ordovician time, superseded in 
late Middle Ordovician time (late Trenton) by deposits characteristic 
of a subsiding basin. The nature of the later Ordovician sediments and the 
environments of deposition deduced therefrom seem to indicate a pro
gressive sinking of the basin, possibly due to the migration northwestward 
of the mobile belt of the Appalachian geosynclinal area. The filling of 
the basin with sediments, and withdrawal of the Ordovician sea coincident 
with the uplift of a land mass to the east brought the Ordovician Period 
to a close. 

STRUCTURE 

As the wells in the Quebec basin of the St. Lawrence Lowlands are for 
the most part widely spaced, the information they supply is primarily 
stratigraphic. However, some major structural features are apparent from 
a study of sections correlated from well to well. The structural relation
ships are shown in Figure 2, so far as they could be determined from the 
well sections, and from the position of formation contacts relative to sea
level between wells. The positions of the formational contacts were 
determined from published maps. The vertical scale, and, therefore, the 
dip of the strata, have been greatly exaggerated in this diagram; published 
data show that the dips are rarely more than 5 or 10 degrees. 

99918-31 
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The lower Palreozoic rocks of the St. Lawrence Lowlands in Quebec 
are in contact to the northwest with the deeply and irregularly eroded 
surface of the Precambrian rocks of the Canadian Shield; to the southeast, 
the lowlands are limited by the zone of thrusts known as 'Logan's Line' 
(See Figure 1), which marks the northwestern boundary of the folded and 
faulted Palreozoic rocks of the Appalachian system. In its northwestern 
part, the folded belt includes Ordovician rocks overthrust onto the low
lands, but originally deposited continuously with the sediments of the 
lowlands. The St. Lawrence Lowlands of Quebec pass southward to Lake 
Champlain, and to the west are separated from the Ottawa-St. Lawrence 
Lowlands basin of eastern Ontario and western Quebec by the Beau
harnois axis, which brings Precambrian rocks to the surface near Rigaud 
and Lake of Two Mountains. 

The structural features of the St. Lawrence Lowlands south of the 
St. Lawrence have been mapped and described by Clark (1947, pp. 15-17), 
and in the vicinity of Montreal by the same author (1944, p. 31) . The 
major structural feature of this basin, as may be seen by reference to 
Figure 2, is the doubly plunging, northeasterly trending Chambly-Fortier
ville syncline (Clark, 1947, p. 15). On the northwest limb of the fold, 
between the Precambrian Shield and the axis of the fold southeast of the 
:St. Lawrence River, all the formations from the Upper Cambrian Potsdam 
to the Upper Ordovician Bccancour River are exposed. The southeast limb 
of the fold is slightly steeper. In part it is overridden and disturbed by 
the frontal thrusts of the Appalachian Mountain system to form a belt 
of distorted rocks, called by Clark (1947) the St. Germaine complex. 
Some repetition of beds, or crumpling associated with folding, may explain 
the excessive thickness of the Lorraine beds in the South Shore No. 2 well 
drilled on the southeast limb of the syncline. 

Some minor folding on the northwest limb of the syncline is apparent 
from comparison of well sections. Shallow folds are indicated by the 
relationships of the strata in the Mallet test hole and the St. Phillipe No. 1 
well, and L'Assomption Experimental Farm wells. Small folds between the 
Longueuil barracks wells and the St. John's Petroleum and Cartier St. 
Hubert wells are reflected in the relationship between the Utica and 
Lorraine shales as exposed southwest of the area included in this report 
(Clark, 1944). A change in dip between the L'Assomption Experimental 
Farm well and the Richelieu Gas St. Denis No. 1 well may be 
due either to minor folds or to a fault. Faults and, probably, folds have 
complicated the structure between the Mallet test hole and the Lincoln 
No. 1 well at Montreal, and some of this complexity may be related to 
the intrusive rocks of Mount Royal. A fault that lies between the Cadbury 
and Fry well and the Lincoln No. 1 and Longueuil barracks wells, brings 
the Chazy to the surface at the site of the Cadbury and Fry well. This 
fault may possibly be a continuation of the Ile Bizard fault shown by 
Clark (1944) as passing from the northern tip of Ilc Bizard across the 
Island of Montreal and along the north side of Mount Royal. 

The Precambrian buried knob or ridge encountered at the bottom 
of the Canadian Seaboard Ste-Angele No. 1 well may also be an important 
structural feature. Crystalline limestones of Trenton age rest on Pre
cambrian rocks in this well, whereas 5 miles to the southwest, the Canadian 
Seaboard St-Gregoire No. 1 well penetrated the rest of the Trenton, the 
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Black River, Chazy, and 350 feet of Beekmantown, a total of some 1,280 
feet of strata, beneath the lowest Trenton of the Ste-Angele well. As the 
St-Gregoire well did not reach basement the dip of the Precambrian surface 
between the two wells must be more than 250 feet to the mile. The dip 
may be gentle, with overlap of the Potsdam and Lower and Middle 
Ordovician strata on the Precambrian; or there may be a sharp drop from 
the Ste-Angele well due, perhaps, to pre-middle Trenton high-angle normal 
faulting, with the accumulation of Potsdam and Lower and Middle Ordo
vician strata in the basin so formed. Why the upper Trenton section of 
shaly limestone and shale in the Ste-Angele well over the Precambrian 
'high' is so thick as compared with that of other wells cannot be easily 
explained. 

On the southwest limb of the Chambly-Fortierville syncline a group of 
wells, the National Gas Nos. 1 and 2 wells and the Canadian 
Natural Gas Nos. 1, 2, 3, 4, and 5 wells, near St. Barnabe in 
St. Hyacinthe county, penetrated a structurally complex section. Repeti
tion of strata noted in the log of the Canadian Natural Gas No. 3 well at 
about 835 feet (page 43), in the National Gas No. 2 well at about 730 feet 
(page 90), and in Canadian Natural Gas No. 4 well at 2,280 feet (page 46), 
can best be accounted for by southeast dipping thrusts. 

These and other thrusts, with associated drag-folds and general 
crumpling of the strata may account for the irregular and abnormally 
thick Becancour River and Pontgrave River sections in several of these 
wells. Thus, green Becancour River shales reach a thickness of 535 feet 
in the Canadian Natural Gas No. 3 well, and 750 feet in the Canadian 
Natural Gas No. 4 well, whereas they are only 70 feet thick in the National 
Gas No. 2 well about 20 miles to the southwest. These abnormally thick 
sections may be partly due to the drill having followed fault zones, but 
it should be remembered that these are old wells, and that the samples 
may not be entirely reliable. Snider and Farish (1935, p. 96, fig. 4), have 
illustrated the relationship of the strata and thrusts in these wells, and 
their interpretation has been essentially substantiated by the present study. 

ECO OMIC GEOLOGY 

Petroleum and Natural Gas 

Natural gas occurrences are common in the drift overlying the Trenton, 
Utica, and Lorraine strata where they reach the surface in the Quebec 
basin of the St. Lawrence Lowlands. Numerous water wells have pro
vided showings of gas, and many shallow wells have supplied individual 
farms for years with natural gas from pockets in the drift. None of these, 
however, has proved commercially important. No showings of oil have 
been reported. None of the deeper tests drilled in search of oil or gas has 
obtained commercial production but, on the other hand, none has been 
located with express regard to structural or other conditions that might 
provide traps for oil accumulation. Most have been drilled in the deeper 
part of the basin, and few have penetrated all prospective zones. 

In spite of its discouraging history, the Quebec basin, marginal to 
the Appalachian geosynclinal belt, and with a history of slow subsidence 
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and the accumulation of a variable succession of sediments representing 
facies that vary from reservoir types to source rock types, may be con
sidered as a potentially favourable area for oil and gas occurrence. Suf
ficient drilling has not been done to determine definitely the value of any 
formation with regard to oil and gas accumulation. The clean quartz 
sandstones of the Potsdam may contain porous zones, although where 
drilled they have shown a high degree of cementation throughout. The 
complete section of the Beekmantown has been drilled in only two wells. 
The most encouraging zones of the Beekmantown are the light dolomites, 
with crystalline and granular textures, found in the middle and lower part 
of the section. Some of these dolomites show some porosity. The coarsely 
crystalline et azy limestones would form suitable reservoir rocks in which 
oil might accJmulate under favourable conditions, and changes in Chazy 
sedimentation between the St. Hubert-Montreal area and the St.-Gerard 
area, caused by wedging out of beds or by facies changes, might result in 
the formation of traps for the accumulation of oil and gas. The Trenton 
strata are productive ,f oil elsewhere, and the coarsely crystalline lime
stones of the lower pa1 ~ of the Trenton could be potential reservoirs under 
favourable conditions, although no porous zones have been found in the 
wells studied. Above the Trenton, the lenticular sandstones of the 
Lorraine afford the only possibilities for oil accumulation. These sand
stones, however, are usually fine grained and argillaceous, so that their 
porosity is generally poor. No definite trends towards purer or more 
porous sands could be determined from the well data, but if such sands are 
present, their lenticular character would provide the conditions for strati
graphic traps that might well be productive in view of their proximity to 
the black bituminous shales of the Utica and dark shales of the lower part 
of the Lorraine. 

The structural features of the basin that might favour the accumulation 
of oil and gas have not been fully investigated. Minor folds are known, 
from both surface and subsurface studies, on the northwest limb of the 
syncline, and folding has occurred on the southeast limb. Normal faults, 
several of which are known in this area, might under certain conditions, 
form traps for oil and gas. 
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APPENDIX: LOGS OF WELLS 

L'AssoMPTION EXPERIMENTAL FARM WELL 
Location: near bank of river, Dominion Experimental Farm, about 

1 mile south of town of L'Assomption, L'Assomption 
county, Quebec 

Elevation: 25+ feet Drilled: 1929 
Total depth: 1,640 feet Rig: ,cable 
Samples examined by H. R. Belyea, 1946; revised, 1951 

Depth 

Feet 

0-110 
110--120 

120--135 

135-140 
140-145 
145-175 
175-185 

185-255 

255-265 
265-275 
275-305 
305-375 
375-395 
395-425 
425-435 
435-445 
445-515 
515-535 
535-580 
580--620 

620--660 

660--670 

670--710 
710--740 

740--760 

760--770 

770--800 
800--830 

830--870 

Grey mud 
Sand 

Lithology 

Drift 

Lorraine and Utica 

Shale, grey and dark grey, fissile, finely silty, finely micaccous; in 
part with irregular fracture; some with brown streak 

Shale, as above ; some siltstone, dark grey-brown, dolomitic 
Shale, grey and dark grey, finely silty, micaceous as above 
Shale, as above; dark grey-brown, dolomitic siltstone 
Shale, grey and dark grey as above; metabentonite, olive-green, soapy; 

with black nodules 
Shale, dark grey, in part with a brownish grey streak; a little brown, 

dolomitic siltstone 
Missing 
Shale, as above, with a brown streak 
Shale, pyritic; igneous rock 
Igneous rock, light grey, with quartz, feldspar, and amphibole 
Shale, black, with a brown streak; pyritic 
Missing 
Shale, black, with brown streak 
Shale, black, granular, calcareous, pyritic 
Shale, black, with brown streak 
Shale, black, granular texture, calcareous, light brown streak, pyritic 
Missing 
Igneous rock 

Trenton 

T errebonne and T etreauYille F-ormations 

Limestone, buff-grey, dense, argillaceous, finely silty; 10 per cent black 
shale 

Limestone, dark grey, finely crystallinel; some coarser crystalline 
limestone 

Limestone, as above; some coarse fragments; brachiopods, crinoids 
Limestone, dark grey and grey, finely to medium crystalline; some 

coarse, recrystallized fragments; crinoids, brachi-opods, ostracods 
Limestone, grey, finely crystalline, argillaceous; crinoids; metaben

tonite, 740--750 feet 
Limestone, grey, finely crystalline, argillaceous; some coarsely crystal

line limestone; black shale partings 
Missing 
Limestone, dark grey, finely crystalline ; black shale, 20 per cent; 

metabentonite, 820 to 830 feet 
Limestone, grey, finely crystalline, argillace-ous 

1 The scale of crystal sizes used in this report for describing the carbonate rocks are as follows, 
all measurements being approximate: cryptocrystalline-up to 0·01 mm.; finely crystalline-0·01-0·1 mm.; 
medium crystalline-O·l-1·5 mm. ; coarsely crystalline-1·5 mm. and up. In describing dolomites the 
term granular is used for coarsely sugary types. 



Depth 

87(}-925 

925--945 
945--955 

955--965 
965--975 
975--985 

985--990 
99(}-1,000 

1,00(}-1,010 
1,0l(}-1,030 
1,030-1,080 

1,08(}-1,100 
l,10(}-1,110 
1,11(}-1,130 

1,13(}-1,140 

l,14(}-1,160 

1,160-1,170 

l,17(}-1,200 

1,200-1,210 
1,210-1,260 

1,26(}-1,270 

1,27(}-1,280 
1,28(}-1,290 

l ,29(}-1,300 

1,30(}-1,310 

l,31(}-1,320 

l ,32(}-1,330 

l ,33(}-1,340 
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Lithology 

Montreal and Mile End Formations 

Limestone, grey-brown, argillaceous, finely crystalline i with some 
coarsely crystalline fragments, probably recrystallizea fossils; dark 
grey, soapy shale 

Limestone, light grey, finely crystalline; black shale partings 
Limestone, light grey, finely to coarsely crystalline; argillaceous m 

part; crinoids and other fossil fragments 
Limestone, grey, finely crystalline; dark grey shale 
Limestone, grey, finely to medium crystalline; crinoids 
Limestone, brown, finely to medium crystalline; crinoids and other 

fossil fragments; chert 
Limestone, grey, finely crystalline; fossil fragments; black shale 
Poor sample 
Limestone, grey, finely to medium crystalline; brach iopods, ostracods 
Limestone, buff, crystalline, powdered by drill; chert 
Limestone, buff, coarsely crystalline, dolomitic in part, fossiliferous-

bryozoa and coral-like fossil, 1,030 to 1,050 feet; thin shale partings 
Limestone, buff, slightly dolomitic, crystalline, fossiliferous as above 
Limestone, same as above; in part siliceous; pyritic 
Limestone, buff, finely to coarsely crystalline; slightly dolomitic in 

part; slightly sandy; fossiliferous-crinoid fragments; shale partings 
common 

Limestone, grey, finely to medium crystalline; metabentonite, blue
grey, pyritic; crinoids, brachiopods 

Limestone, buff, finely to medium crystalline; slightly sandy; in part 
slightly dolomitic; fossiliferous 

Limestone, brownish grey, finely crystalline, argillaceous; in part buff, 
coarsely crystalline, dolomitic; shale partings; sand grains 

Limestone, light buff, crystalline, slightly dolomitic in part; powdered 
by drill ; shale partings 

Limestone, slightly dolomitic as above; less shale than above 
Limestone, in part dolomitic, light buff to cream, medium to coarsely 

crystalline; very fossiliferous-probably coquinoid 

Black River 

Leray and Lowville Formations 
Limestone, brown, cryptocrystalline, sublithographic, argillaceous; 

slightly dolomitic, in part; dark grey shale partings; brown chert 
Limestone, dark brown, cryptocrystalline, sublithographic, argillaceous 
Limestone, dark brown, cryptocrystalline, sublithographic to finely 

crystalline, slightly dolomitic, micro-si!Ly; some buff, crystalline 
limestone; a little indistinctly oolitic limestone 

Pamelia Formation ? 
Dolomite, creamy grey, saccharoidal, pyritic, sandy, with large, rounded, 

frosted quartz grains; a little shale, green, soapy; some brownish, 
O'olitic limestone 

Dolomite, grey, saccharoidal, slightly argillaceous, sandy; light grey, 
fine sandstone; grey shale partings; slight oil stain 

Dolomite, grey to cream, saccharoidal, sandy; greenish grey shale 
partings; sandstone, greenish grey, dolomitic, speckled 

Chazy 

Laval Formation 

Limestone, buff, medium to coarsely crystalline; dolomitic in part; 
shale partings 

Dolomite, limy, brown to grey-brown, crystalline; light grey, crystal
line limestone; a little oolitic limestone; a few sand grains; 
crinoids 



Depth 

1,340-1,350 
1,350-1,370 

1,370-1,390 

1,390-1,430 

1,430-1,450 

1,450-1,480 

1,480-1,490 

1,490-1,510 

1,510-1,520 

1,520-1,550 
1,550-1,560 
1,560-1,580 

1,580-1,600 

1,600--1,610 

1,610-1,640 
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Lithology 

Chazy-Con. 

Laval Formation-Con. 

Limestone, very dolomitic, brown to buff, crystalline; in part fragmental 
Limestone, dolomitic, buff to cream, crystalline to c-oarsely crystalline; 

fossiliferous 
Dolomite, grey, sugary, silty; limestone, buff, dolomitic, crystalline; a 

little oolite; brachiopod, probably Zygospira sp., idenLified by 
Alice E. Wilson 

Limestone, dolomitic, very sandy; large, rounded, frosted quartz 
grains; shale partings; metabentonite, green, with nodules, 1,410 
to 1,420 feet 

Limestone, buff to grey, finely to medium crystalline, slightly dolomitic, 
finely silty; shaly in part; fossiliferous; much dark grey, calcareous, 
silty shale; grey, dolomitic sandstone 

Limestone, cream to grey, coarsely crystalline, slightly dolomitic; 
brachiopods; a little grey shale 

Limestone, grey, dolomitic, fossiliferous, silty, argillaceous; much grey
ish green shale 

Limestone, grey to brownish grey, finely crystalline, slightly dolomitic, 
argillaceous, and buff, crystalline limestone; some shale; a little 
sandstone 

Sandstone, light grey, very calcareous, fine-grained; with scattered, 
large, rounded, frosted quartz grains; ostracods; many hard, shiny, 
black, irregularly shaped particles, probably trilobite fragments 

Sandstone, light grey, coarse-grained; a little shale 
Sandstone, light grey, coarse 
Sandstone; as above; thin shale partings 

Beekmantown 

Limestone and shale: brownish grey, argillaceous, finely crystalline 
limestone; nearly an equal amount of dark grey, silty, dolomitic 
shale 

Shale and siltstone: dark grey shale and dark grey, dolomitic siltstone; 
a little limestone, as above 

Limestone, brownish grey, dolomitic, finely crystalline; much dark 
grey, dolomitic shale and siltstone 

Note. The Trenton section in this well is thinner than in most wells 
examined. The upper shaly part is only about 250 feet thick. The crystal
line limestones from 870 to 1,260 feet are comparable with the lower part 
of the Trenton in the Montreal area and in the other wells examined. 

CADBURY AND FRY WELL 

Location: 2025 Masson Street, Montreal, Quebec 

Elevation: 25-50+ fe€t Drilled: 1939 
Total depth: 1,395 feet Rig: cable 

Samples examined by H. R. Belyea, 1946; revised m part, 1950 



Depth 

0-30 

30-104 

104-114 
114-121 

121-134 

134-140 

140-152 

152-163 

163-181 

181-198 

198-208 

208-215 

215-236 

236-238 

238-275 

275-280 
280-324 
324-380 

380-420 

420-445 

445-488 
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Lithology 

Trenton 

Montreal and Mile End Formations 

Limestone, grey, finely crystalline, argillaceous; light grey, medium 
to coarsely crystalline, fossiliferous limestone; brachiopods, ostra
cods; some dark grey shale 

Limestone, light grey, medium to coarsely crystalline; brachiopods, 
ostracods 

Limestone, same as above 
Poor sample-limestone, light grey, crystalline; brachiopods ; large 

pieces dark grey shale with dark brown streak 
Dark igneous rock 

Black River 

Lowville and Leray Formations 

Limestone, dark grey, cryptocrystalline to finely crystalline; pyritic; 
some dark grey shale and fine, shaly, silty limestone 

Limestone, light brownish grey, cryptocrystalline, sublithographic, 
slightly silty; some darker grey, finely crystalline, silty limestone; 
oolitic limestone 

Pamelia Formation 

Sandstone and shale: light greenish grey, fine-grained, dolomitic, argil
laceous sandstone; light green and grey, waxy shale, with shiny 
black fragments, probably trilobite remains; pyrite; some brown 
and grey, cryptocrystalline limestone as above; a little grey, 
crystalline, silty dolomite, one fragment with a chert pebble 

Chazy 

Laval Formation 

Limestone, light grey, coarsely crystalline, slightly dolomitic; fossil
iferous-composed in part of abundant brachiopod fragments 

Limestone, light grey, coarsely crystalline; in part slightly dolomitic 
and silty. Probable Camaroloechia identified by Alice E. Wilson 

Limestone, light grey, coarsely crystalline same as above; some grey, 
silty, fine, sugary dolomite; ostracods 

Limestone, light grey, coarsely crystalline, fragmental in part, with 
irregular fragments in a finer matr'ix; brachiopods, crinoid disks; 
probable Camaroloechia identified by Alice E. Wilson 

Siltstone, dolomite, and shale: dark grey, dolomitic siltstone and 
granular, silty dolomite; dark grey shale; pyrite; some limestone 
as above 

Limestone, light grey, coarsely crystalline, slightly dolomitic; larger 
fragments semi-rounded, elastic 

One sample: limestone, grey, cryptocrystalline, argillaceous; grey 
calcareous shale 

Limestone and shale, as above 
Limestone, buff, medium to coarsely crystalline, fossiliferous, dolomitic 
Limestone and shale: grey, shaly, dolomitic limestone and dolomitic, 

fissile shale in about equal amounts 
Limestone, light grey to cream, coarsely crystalline, fossiliferous, dolo

mitic; probable Camaroloechia 
Limestone, pink, dolomitic, coarsely crystalline; ostracod and other 

fossil fragments; grey shale partings 
Limestone, light grey, dolomitic, fossiliferous, sandy; m part with 

black fragments-probably trilobite remains 



Depth 

488-510 

510-515 

515-520 
520-525 

525-540 

540-560 

560-572 

572-575 
575-580 

580-585 

585-099 

599-603 

603-610 

610-635 

635-645 

645-660 
660-670 

670-680 
680-690 

690-710 
710-725 

725-750 
750-755 

755-760 

760-765 

765-770 
770-780 

780-815 
815-820 
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Lithology 

Chazy-Con. 

Laval Formation-Con. 

Sandstone, grey, dolomitic, fine-grained; few large, rounded quartz 
grains; a little grey shale; trilobite fragments 

Limestone, light grey, crystalline, sandy; with large, frosted, rounded 
quartz grains; grading to fine-grained, calcareous sandstone, with 
larger quartz grains embedded; small black fragments, probable 
trilobite remains; brachiopod 

Igneous rock, fine-grained, dark green 
Sandst·one and shale: light grey, fine-grained , quartz sandstone with 

scattered, large, frosted quartz grains; green and dark grey shale 
One sample: sandstone, dark grey, fine-grained, micaceous, argillaceous; 

dolomitic cement; a few large, frosted quartz grains 

Beekrnanlown 

Shale, siltstone, •and limestone: grey, calcareous shale and silty shale 
grading to grey, shaly siltstone and silty limestone; some fragments 
of light grey, crypt'Ocrystalline limestone 

Siltstone, light grey, dolomitic, argillaceous; grading to light grey, fine, 
silty dolomite 

Siltstone grading to silty dolomite, as above; a little igneous rock 
Siltstone and shale : darker grey, shaly, dolomitic siltstone, and dark 

grey shale 
Shale and siltstone: dark grey shale; grey, dolomitic siltstone, as 

above, and lighter grey, fine, silty dolomite 
Siltstone and dolomite: grey, dolomitic, argillaceous siltstone grading 

to fine, silty dolomite 
Limestone, siltstone, and shale : dark grey, argillaceous, calcareous silt

stone grading to grey, silty limest'One; some dark grey shale; 
pyritic 600-603 feet 

Siltstone and dolomite: grey, argillaceous, dolomitic siltstone grading 
to grey, si lty dolomite 

One sample: limestone and siltstone ; dark grey, argillaceous, calcareous 
siltstone and dark grey shale; some grey, finely crystalline lime
stone 

Limestone and siltstone: light grey, crystalline limestone with fossil 
fragments and recrystallized calcite rhombs; dark grey, argillaceous, 
calcareous siltstone 

Missing 
Siltstone and dolomite: grey, dolomitic siltstone grading to grey, silty 

dolomite; some grey, finely crystalline dolomite 
Missing 
One sample: siltstone and dolomite; grey, dolomitic, argillaceous silt

stone, darker than above, and grey, silty dolomite 
Siltstone, grey, dolomitic, grading to fine, silty dolomite 
Siltstone and dolomite: grey, argillaceous, dolomitic siltstone and fine, 

silty dolomite; pyrite 
Siltstone and dolomite, as above; some fine-grained igneous rock 
Siltstone, dolomite, and shale: dark grey, dolomitic, argillaceous silt

stone and silty shale; S'Ome grey, silty dolomite 
Limestone, light grey, finely crystalline, dolomitic; dark grey siltstone 

and shale as above 
Dolomite, calcitic, light grey, crystalline, finely silty, pyritic; a few 

fragments of feldspathic igneous rock 
Dolomite, calcitic, finely silty; grades to grey, dolomitic siltstone 
Siltstone, dark grey, dolomitic, argillaceous; grades to fine, silty dolo

mite 
Siltstone, grey, dolomitic, pyritic 
Dolomite, grey, calcitic, finely crystalline, finely silty; some darker 

grey siltstone 



Depth 

820-825 
825-830 

830-840 

840-845 
845-850 

850-880 
880--885 

885--900 

900--920 

920--923 
923-824 

924-926 
926-928 

928-937 
937-945 

945--955 

955--965 

965--970 

970--980 
980--990 
990--995 
995--1,000 

1,000--1 ,015 
1,015--1,020 

1,020-1,025 

1,025--1,030 
1,030-1,045 

1,045--1,054 

1,054-1 ,060 
1,060--1,07 5 
1,075--1 ,095 

1,095--1,l 00 
1,100--1 ,105 

1,105~1,140 
1,140--1,145 
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Lithology 

Beekmanlown-Con. 

Siltstone, dark grey, dolomitic, argillaceous; some dark grey shale 
Dolomite, light grey, calcitic, finely silty, finely crystalline; some dark 

grey, silty shale 
Dolomite, light grey, silty, calcitic; with few embedded, large, rounded 

quartz grains; a little dark grey shale 
Igneous rock, light green, dense; siltstone and dolomite, as above 
Dolomite, light grey, finely crystalline, calcitic, finely silty; dark grey 

shale 
Missing 
One sample: shale, dark grey, calcareous, blocky; some light grey

buff, finely crystalline, sandy, calcitic dolomite, with large, rounded 
quartz grains 

Siltstone, dark grey, calcareous, argillaceous; grades to dark grey, argil
laceous, silty limestone; dark grey shale 

Siltstone and limestone: dark grey, calcareous, argillaceous siltstone 
grading to dark grey, silty, argillaceous, dolomitic limestone or 
calcitic dolomite 

Igneous rock, with pink feldspar 
Dolomite, light grey, calcitic, finely crystalline, finely silty, grading to 

dolomitic siltstone 
Igneous rock, with pink feldspar 
Limestone, dolomitic, light grey, finely crystalline, silty; scattered sand 

grains; a little dark grey shale 
Igneous rock 
Dolomite and siltstone: dark grey, silty, argillaceous, finely crystalline, 

calcitic dolomite, grading to dark grey, calcareous, dolomitic, shaly 
siltstone 

Dolomite and siltstone : dark grey, finely crystalline, silty dolomite 
grading to dolomitic siltstone 

Limestone, grey, cryptocrystalline to finely crystalline, dolomitic, silty; 
dark grey shale 

Shale, dark grey, grades to dark grey, argillaceous, calcareous siltstone 
and grey, finely crystalline, silty, dolomitic limestone 

Missing 
Dolomite, light grey, cryptocrystalline, silty 
Shale, dark grey, pyritic; dolomite, light grey, finely crystalline, silty 
Shale and dolomitic siltstone: dark grey, dolomitic shale and greenish 

grey, dolomitic, shaly siltstone 
Dolomite, light grey, finely crystall ine, silty (30 per cent) 
Shale and dolomite: dark grey, slightly calcareous shale; dolomite, 

dark grey, calcitic, silty, argillaceous 
Dolomite and shale: light grey, finely crystalline, finely silty, calcitic 

· dolomite, with large calcite crystals possibly filling vugs; dark grey, 
calcareous, silty shale 

Siltstone, dark grey, dolomitic; a few calcite rhombs 
Limestone, light grey, dolomitic, finely crystalline, finely silty, and 

buff-grey, cryptocrystalline, dense ; dark grey, calcareous siltstone, 
as above; black shale 

Limestone, light grey, crystalline, dolomitic (20 to 30 per cent) ; 
slightly silty in part, fragm ental, pseudo-oolitic, with rounded 
fragments; ostracods; some dark grey siltstone and silty shale 

Dolomite, light grey, finely crystalline, silty, slightly calcareous 
Siltstone, grey, dolomitic 
Siltstone and dolomite: light grey, dolomitic siltstone grading to fine, 

silty dolomite 
Siltstone, dark grey, shaly, calcareous; some calcite rhombs 
Limestone, light grey, dolomitic (10 to 20 per cent), crystalline, slightly 

sandy; with fine sand grains 
Dolomite, light grey, finely crystalline to finely granular, calcitic 
Dolomite, grey, cryptocrystalline to finely crystalline, calcitic, slightly 

argillaceous; ostracods 



Depth 

1,145-1,170 
1,170-1,175 
1,175-1,180 
1,180-1,185 

1, 185--.1,190 

1,190--1 ,210 
1,210-1,225 
1,225-1,240 

1,240-1 ,250 
1,250--1,274 
1,27 4--1,280 

1,280-1,286 
1,286--1,294 

1,294--1,305 
1,305-1,310 
1,310--1,320 
1,320-.1,325 

1,325-1,336 
1,336--1,350 
1,350--1,358 
1,358-1,368 

1,368-1,380 
1,380--,} ,390 
1,390-1,395 
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Lithology 

Beekmantown-Con. 

Missing 
Limestone, light grey, dolomitic (30 per cent), finely crystalline 
Dolomite, light grey, finely crystalline to granular 
Dolomite, calcitic, grey, cryptocrystalline, vitreous; a little dark grey 

shale 
Dolomite, light grey, sugary, calcitic, slightly silty; grades to dolomitic 

limestone 
Dolomite, light grey, finely crystalline to granular 
Dolomite, grey, cryptocrystalline, vitreous; dark grey shale 
One sample: dolomite, grey, shaly, dense; in part grey, cryptocrystalline, 

vitreous 
Dolomite, grey, cryptocrystalline 
Igneous rock 
Dolomite, grey, calcitic, cryptocrystalline, argillaceous; a little grey 

chert 
Siltstone, dark grey, dolomitic; grading to dark grey, silty dolomite 
Dolomite, light grey, finely crystalline, sugary, slightly argillaceous; 

dark grey shale; pyrite 
Dolomite, light grey, finely crystalline, sugary 
Dolomite, ·light grey, crystalline to granular; some porosity 
Dolomite, light grey, coarsely granular 
Dolomite and siltstone: dark grey, silty, sugary dolomite grading to 

dolomitic siltstone 
Dolomite, light grey, finely crystalline, sugary 
Dolomite, grey, finely crystalline, sugary to cryptocrystalline, vitreous 
Dolomite, grey, granular 
Dolomite, light grey, medium crystalline, granular; pinpoint porosity; 

pyrite 
Dolomite, grey, medium crystalline, granular; pyrite 
Dolomite, grey, sugary 
Dolomite, grey, medium crystalline 

Nate. In this well, the Trenton-Black River contact is hidden by an 
igneous intrusion, which was sampled from 121 to 134 feet. The sample 
from 114 to 121 feet is poor, but samples above 114 feet are Trenton in 
lithology. The samples below 134 feet are Black River. The Black River 
in the samples is only 29 feet thick, very thin for the Montreal area. The 
intrusive rock and poor sample may obscure an originally greater thickness 
of Black River. 

CANADIAN NATURAL GAs No. 2 WELL 

Location: lot 164, St. Amable North, Parish of St. Barnabe, St. 
Hyacinthe county, Quebec 

Total depth: 2,907 feet Drilled: 1915 

Rig: cable 

Samples examined by H. R. Belyea, 1946 



D epth 

98-158 

158-178 

179-238 

238-248 
248-255 
255--391 

391-457 
457-463 
463-640 

640-680 
680-700 

700-830 

830-840 
840-867 

867-977 

977-989 
989-1,200 

1,200-1,210 
1,210-1,220 
1,220-1,270 

1,270-1,290 

1,29()....,1,300 
1,300-1,320 
1,320-1,390 
1,390-1,440 
1,440-1,600 

1,600-1,650 

1,65()....,1,710 

1,710-1,740 

1,740-1 ,800 

1,800-1,950 
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Lithology 

Richmond 

Becanoour River Formation 

Shale, reddish brown, sandy; with large, rounded quartz grains; some 
interbedded grey sandstone 

Sandstone, greenish grey and red, medium- to coarse-grained; chiefly 
quartz in an argillaceous matrix 

Shale and sandstone: reddish brown, slightly sandy shale; greenish grey, 
medium-grained sandstone 

Missing 
Sandstone, greenish grey, fine- to coarse-grained 
Shale, reddish brown; a little greenish grey, fine- to medium-grained 

sandstone 
Shale, reddish brown; sandstone, as above; vein calcite 
Sandstone, greenish grey, fine-grained 
Shale, reddish brown, sandy; a little greenish grey, fine-grained sand

stone; vein calcite in nearly all samples 
Shale, reddish brown, sandy; spotted with gypsum 
Shale, reddish brown, sandy, spotted with gypsum; a little red sand

stone; vein calcite 
Shale, reddish brown, sandy, as above; spotted with gypsum; a little 

green-grey sandstone; vein calcite 
Shale and a little sandstone, as above; slickensides 
Sandstone, greenish grey, fine- to medium-grained; a little red shale and 

sandstone; gypsum; vein calcite 
Shale, reddish brown, sandy; with large, rounded quartz grains; grades. 

to shaly sandstone ; some greenish grey, fine-grained sandstone; 
gypsum 

Shale, greenish grey, sandy; a little red shale and gypsum 
Shale, sandy, reddish brown and greenish grey; grey shale contains. 

large, rounded, frosted sand grains; grades to shaly sandstone; red 
shales are spotted with gypsum 

Dark igneous rock 
Shale, reddish brown, sandy; a little grey, sandy shale 
Shale, greenish grey, sandy 

Richmond and Lorraine 

Pontgrave River Formation and Older 

Shale, limestone, and siltstone: greenish grey to grey shale; blue-grey, 
finely crystalline, silty limestone, grading to grey, very calcareous 
siltstone 

Shale, limestone, and siltstone, as above; slickensides; vein calcite 
Shale, limestone, and siltstone; brachiopod fragments 
Shale, limestone, and siltstone, as above 
Poor samples: shale, grey, with some limestone 
P oor samples: shale, greenish grey, in part fissile; a little limestone,. 

light grey, silty; siltstone, grey, calcareous 
Shale, greenish grey, silty, micaceous; breaks into rounded fragments; 

grey, fissile, micaceous, slightly silty shale; siltstone, greenish grey,. 
calcareous 

Shale and siltstone, as above: much fractured; slickensides and vein 
calcite 

Shale, greenish grey, as above; lighter grey, calcareous siltstone, as 
above 

Shale, greenish grey, as above; more, darker grey, fissile, micaceous, 
slightly silty shale; siltstone, light grey, calcareous 

Shale and siltstone, grading to fine-grained sandstone; numerous fossil' 
fragments-brachiopods, crinoids, bryozoa, in part crystallized and 
forming sandy shell limestone 



Depth 

1,950-1,990 
1,990-2,020 

2,020-.2,120 
2,120-2,130 
2,130-2,150 
2,150-2,907 
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Lithology 

Richmond and Lorraine-Con. 

Pontgrave River Formation and Older-Con. 

Shale, siltstone, and fine sandstone, as above 
Shale, medium grey, in part fissile, in part irregularly fractured, usually 

micaceous and finely silty; siltstone, light grey, calcareous, in part 
interlaminated with shale; a few fossil fragments 

Shale and siltstone, as above ; bryozoa 
Shale and siltstone: much pale greenish grey metabentonite 
Shale and siltstone, as above; bryozoa 
Shale, medium grey, fissile, silty, micaceous; siltstone, medium grey, 

calcareous; a few fossil fragments 

Note. In thi well it is not possible to separate the lower Richmond 
marine shales from the Lorraine. The samples to about 1,390 feet appear 
to be Richmond; those below 1,600 feet, Lorraine. The samples between 
1,390 and 1,600 feet are too poor to be of use. Slicing and crumpling of 
the strata in this section may have been responsible for the recovery of 
such poor material. 

CANADI.\N NATURAL GAs No. 3 WELL 

Location: lot 227, St. Amable South, Parish of St. Barnabc, St. 
Hyacinthe county, Quebec 

Total depth: 3,455 feet Drilled: 1914-15 
Rig: cable 
Samples examined by H. R. Belyea, 1946 

Depth 

79-95 
95-105 

105-135 

135-145 
145-175 
175-185 
185-235 
235-245 
245-415 

415-455 

455-465 
465-535 

535-545 

Lithology 

Richmond 

Becancour River Formation 

Shale, greenish grey, in part sandy; slickensides 
Shale, greenish grey; more sandy shale; vein calcite 
Shale, greenish grey, sandy; quartz grains, large, rounded, frosted, up 

to 0 · 5 mm. in shale matrix; varies Lo shaly sandstone; vein 
calcite 

Shale, greenish grey, sandy, as above ; slickensides; vein calcite 
Shale, greenish grey, sandy, as above; vein calcite 
Shale, greenish grey, sandy; slickensides; vein calcite 
Shale, greenish grey, sandy, as above; pyrite; vein calcite 
Shale, greenish grey; a little sand 
Shale, greenish grey, sandy; with large, rounded quartz grains; vem 

calcite 
Shale, dark greenish grey, darker and less sandy than above; some vein 

calcite 
Shale, as abCYVe; much vein calcite 
Shale, dark greenish grey as above; with a few quartz grains; some 

calcite 475 to 495 feet; slickensides 525 to 535 feet 
Missing 



D epth 

Feet 

545-565 

565-585 
585-595 
595-605 
605- 625 
625---065 

665-675 
675-725 

725-755 

755-805 

805-815 
815-835 

835 

835-905 

905-1,115 

1,115-1,245 

1,245-1,385 

1,385-1,405 

1,405-1,455 
1,455-.1,475 

1,475-1,495 
1,495-1 ,505 
1,505-1,525 
1,525-1,565 

1,565-1,605 
1,605-.1,615 

1,615-1,625 

1,625-1,765 

99918-4 
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Lithology 

Pontgrave River Formation 

Shale, light greenish grey; a li ttle light greenish grey, calcareous silt
stone and fine sandstone; a few fragments of fine limestone; vein 
calci te common 

Shale and siltstone, as above; slickensides ; vein calcite common 
Shale and siltstone, as above 
Shale and sil tstone, as above; sbckensides and vein calcite common 
Shale and siltstone, as above ; b ttle vein calcite 
Shale and siltstone, fine limestone as above; slickensides and vein 

calcite 
Buff powder 
Shale, greenish grey; a little grey, fine Iimestone, in part sandy; some 

greenish grey, calcareous siltstone 
Shale, greenish grey, sandy; limestone and calcareous siltstone as 

above; vein calcite and slickensides 
Shale, greenish grey; some calcareous siltstone and fine-grained sand

stone 
Shale, greenish grey, in part sandy; much vein calcite; pyrite 
Shale, as above; brachiopod fragments-Byssonychia identified by 

T. H. Clark ; much vein calcite 
Fault 

Becancour River Formation 

Shale, greenish grey, sandy; large, rounded quartz grains up to 0·5 mm. 
diameter 

Pontgrave River Formation 

Shale, greenish grey; greenish grey, calcareous si ltstone and fine
grained sandstone; some limestone, light grey, si lty; a few fossil 
fragments 

Lorraine 

Shale and sil tstone: light greenish grey, micaceous shale, breaks into 
rounded fragments; light greenish grey, calcareous siltstone, varies 
to fine-grained sandstone 

Shale, medium greenish grey, fissile, micaceous, sbghtly silty; light 
greenish grey shale, as above; a little greenish grey, calcareous 
siltstone and fine-grained sandstone 

Shale, light to med ium greenish grey, as above; some siltstone and 
fine sandstone; bryozoa 

Shale and sil tstone, as above 
Shale, siltstone, and fine sandstone, as above; abundant crystallized 

fossil fragments, in part forming a sandy limestone 
Shale and siltstone, as above 
Shale, siltstone, and fine sandstone; bryozoa 
Shale and siltstone, as above ; crinoid disks, 1,515 to 1,525 feet 
Shale, greenish grey, as above; some siltstone and fine, calcareous 

sandstone; grey, sandy, shell limestone; bryozoa, 1,535 to 1,545 
feet 

Shale, siltstone, and fine sandstone, as above 
Shale, medium grey, slightly greenish; lighter greenish grey, calcareous 

siltstone; some sandy shell limestone; bryozoa 
Shale, medium and light greenish grey, as above; siltstone and lime

stone as above; slickensides; crinoids 
Shale, siltstone, and sandy shell limestone, as above; bryozoa 1,675 

to 1,705 feet 



Depth 

Feet 

1,765-1,905 

1,905-1,915 
1,915-1,955 
1,955-.1,995 

1,995-2,055 

2,055-2,065 

2,065-2,135 

2,135--2,175 

2,175-2,205 

2 ,205-,2 ,345 

2,345-2,355 
2,355-2,375 
2,375-2 ,385 
2,385-2,565 

2,565-2,595 

2 ,595-,2 ,825 

2,825-2,845 
2,845-2,875 
2,875-2,915 
2,915-2,985 

2,985-2,995 
2,995-3,045 
3,045-3,065 
3,065-3,115 

3,115-3,185 
3,185-3,195 
3,195-3,255 
3,255-3,275 
3,275-3,405 

3,405-3,455 
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Lithology 

Lorraine-con. 

Shale, medium grey to da.rk grey, micaceous, silty, fissile; lighter grey, 
calcareous siltstone and fine sandstone, in part with fossil frag
ments; crinoid disks 1,775 to 1,795 feet ; bryozoa, 1,785 to 1,855 
feet; brachiopods, 1,855 to 1,865 feet 

Shale and siltstone, as above; slickensides 
Shale, siltstone, and fine sandstone, as above 
Shale, medium grey, slightly greenish, and darker grey, fissile shale; 

fine-grained, calcareous sandstone and siltstone; fossil fragments; 
bryozoa 1,985 to 1,995 feet 

Shale, as above; fine sandstone and siltstone, as above; brachiopod 
fragments; crinoids 1,995 to 2,005 feet; vein calcite 

Shale, siltstone, and fine sandstone, as above; slickensides and abundant 
vein calcite 

Shale, siltstone, and fine sandstone, as above; brachiopods, bryowa, 
crinoid disks 

Shale, medium grey, fissile, micaceous, slightly silty; some lighter 
greenish grey shale, as above ; siltstone and very fine sandstone 
interlaminated with shale; fossil fragments-brachiopods; vein 
calcite 

Shale, greenish grey to grey, as above; siltstone and fine sandstone; 
brachiopod fragments; slickensides ; vein calcite 

Shale, greenish grey to grey, as above; some siltstone and fine-
grained, calcareous sandstone, as above 

Shale, siltstone, and fine sandstone, as above; metabentonite 
Shale, siltstone, and fine sandstone, as above 
Shale, si ltstone, and fine sandstone; slic.kensides 
Shale, greenish grey to grey, fissile, micaceous, slightly silty; siltstm;1e 

and fine-grained, calcareous sandstone; a few fossil fragments; 
brachiopods and bryozoa, 2,495 to 2,505 feet 

Shale, medium grey, fissile, brittle, silty; slickensides; fossil frag
ments, 2,565 to 2,575 feet 

Shale, medium grey, fissile, brittle, finely silty; much calcareous, fine
grained sandstone, in part inter laminated with shale; a few fossil 
fragments 

Shale and fine-grained sandstone, as above; vein calcite 
Shale and fine sandstone, as above 
Shale and fine sandstone; fractures and calcite veins 
Shale, medium grey, fissile, as above; fine-grained, grey sandstone, 

pyritic 2,925 to 2,935 feet 
Shale and fine sandstone, as above; slickensides; vein calcite 
Shale and fine sandstone, as above; vein calcite 
Shale and fine sandstone, as above; slickensides; calcite veins 
Shale and sandstone, as above; some carbonaceous material; pyrite; 

vein calcite 
Shale and some sandstone, as above 
Shale and some fine sandstone, as above; slickensides and vein calcite 
Shale and some fine sandstone, as above 
Shale and some fine sandstone; slickensides and calcite veins 
Shale and some fine sandstone, as above; slickensides at 3,355 to 3,365 

feet 
Igneous rock, fine-grained, intrusive, possibly syenite; considerable dark 

grey sandy shale 

Note. The samples from this well show excessive thickness of the green 
sandy shale facies of the Becancour River formation. Slickensides and 
calcite are associated with these shales, the whole suggesting crumpling 
and probably drag-folding and thrusting or slicing of the sitrata. The Ponrt
grave River formation, from 545 to 835 feet, is also excessively thick, 
probably for similar reasons. 
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A repetition of the Becancour River green shales from 545 to 905 feet, 
and the presence of abundant calcite in the samples from 815 to 835 feet 
suggest the presence of a thrust fault at 835 feet. 

CANADIAN NATURAL GAs No. 4 WELL 

Location: lot 982, concession Ste. Rose, P arish of St. Jude, St. 
Hyacinthe county, Quebec 

Total depth: 2,380 feet Drilled: 1917 
Rig: cable 
Samples examined by H. R. Belyea, 1946 

D epth 

Feet 

160-210 

210-250 
250-260 
260-320 
320-330 
330-400 

400-410 
410-420 
420-450 
450-550 

550-590 
590-600 
600-610 
610-620 
620-630 
630-640 

640-650 
650-700 
700-730 
730-740 
740-750 
750-760 
760-780 
780-790 
790-810 
810-840 
840-860 
860-870 
870-930 
930-940 
940-960 
960-,1 ,030 

1,030-1 ,050 
1,050-1,080 
1,080-1,090 
1,090-1,110 
1,110-1,120 

99918-4} 

Lithology 

Richmond 

Becancour River Formation 

Sandstone and shale: green to red, medium- tQ fine-grained sandstone, 
chiefly quartz; green and red, micaceous shale 

Shale, red, sandy; a little green shale 
Sandstone, greenish grey 
Shale, greenish grey, minor red, very sandy; thin sandstone layers 
Sandstone and shale: greenish grey sandstone; red shale 
Shale and sandstone: red, sandy shale; interbedded greenish grey and 

red sandstone 
Sandstone, red 
Shale, red, sandy; some sandstone, as above 
Sandstone and shale : greenish grey sandstone ; green and red shale 
Shale and sandstone: chiefly sandy shale and greenish grey and red 

sandstone; a little green shale 
Sandstone, greenish grey; a little red and green shale 
Shale, green, sandy; thin sandstQne 
Sandstone and shale: red sandstone; red and green shale 
Shale, red, sandy; a li ttle green shale 
Sandstone and shale: red sandstone; red and green shale 
Shale and sandstone : red, sandy shale and green shale ; some green 

sandstone 
Shale, green, sandy; a little red sha~e 
Sandstone, chiefly red and green; a little red and green shale layers 
Missing 
Sandstone, red 
Sandstone and shale: green sandstone; green and red shale 
Shale, red, sandy 
Sandstone and shale: green sandstone; red shale 
Missing 
Sandstone, green; a little red and green shale 
Shale, red, very sandy, grading to sandstone 
Shale, red; sandstone layers, as above; a li t tle green shale 
Missing 
Shale, red, sandy, grading to sandstQne 
Shale and sandstone, as above; a little green shale 
Shale, red, sandy 
Shale, red, sandy; a little sandstone and green shale 
Shale, red, sandy; a little sandstone 
Shale, red, sandy; green shale 
Shale, green, sandy; a little red shale 
Shale, red, sandy 
Shale, green, sandy; a little red shale 



Depth 

Feet 

1,120-,1,170 
1,170-1,180 
1,180-1,190 
1,190-1,200 
1,200-1,240 
1,240-1 ,250 
1,250-1,270 
1,270-1,320 
1,320-1,340 
1,340-,1,390 
1,390-1,400 
1,400-1,440 
1,440-1,470 
1,470-,1,490 
1,490-1,510 

1,510-1 ,520 
1,520-1,530 
1,530-1 ,540 
1 ,540~1,580 
1,580-1 ,620 
1,620-1,700 
1,700-1,710 
1,710-1,960 
1,960-2,070 

2,070-,2,080 
2,080-2,240 

2,240-2,250 

2,250-2,260 

2,260-2,280 

2,280 

2,280-,2,360 
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Li thology 

Richmond-con. 

Becancour River Forroo.tion-con. 

Shale, red, sandy; a little green, sandy shale 
Shale, green, sandy; minor red shale 
Shale, red, sandy 
Shale, red and green, sandy; sandstone bands 
Shale, red, sandy ; with sandstone beds 
Shale, red and green, sandy 
Shale, red, sandy 
Shale, red and green, sandy 
Missing 
Shale, red, sandy, grading to sandstone; a little green shale 
Shale, red, sandy 
Shale, red; minor, green, sandy shale 
Shale, red, sandy 
Shale, red; minor green, sandy shale 
Shale, greenish grey, sandy, with large, frosted, rounded quartz grains 

embedded 
Shale, greenish grey, sandy, as above; a li ttle red shale 
Shale, greenish grey, sandy 
Shale, greenish grey, sandy; a little red shale 
Shale, greenish grey, sandy 
Shale, greenish grey, sandy; a little red shale 
Shale, greenish grey, sandy 
Missing 
Shale, greenish grey, sandy, same as above 
Shale, dark grey, slightly green, sandy; carbonaceous material 1.990 

to 2,000 feet 
Shale, light greenish grey, sandy 
Shale, dark greenish grey, sandy 

Pontgrave Ri'Ver Formation 

Shale and siltstone: medium grey, greenish, fissile shale; grey, calcareous 
siltstone; li ttle limestone, grey, very silty, finely crystalline 

Shale, dark greenish grey, sandy ; resembles Becancour River type 
shales. Possible fau lt at 2,250 feet 

Shale, medium grey, greenish, fissile, micaceous; siltstone, grey, cal
careous; little limestone, grey, very silty, finely crystalline; fossil 
fragments 2,260 to 2,270 feet 

Fault 

Becancour River Formation 

Shale, greenish grey, very sandy; with large quartz grains 

Note. The Becancour River formation is extraordinarily thick, 2,240 
feet, as compared with 1,280 feet in the St-Gerard No. 1 well and 1,270 
feet in the Canadian Natural Gas o. 2 well, which, other than this well, 
has the thickest section of the Becancour River formation in this area. 
Moreover, the lower 750 feet consists largely of the sandy green shale facies, 
which is normally not more than 70 feet thick ( cf. National Gas No. 2 well). 

Samples from 2,240 to 2,250 and 2,260 to 2,280 feet are typical Pont
grave River s'hales in type and from 2,250 to 2,260 feet and 2,280 to 2,360 
feet are typical Becancour River green sandy shales. 

This thick section of the Becancour River formation may be caused 
by repetition of beds by slicing, drag-folding, and crumpling of the soft 
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shales. The apparent repetition of the Pontgrave River and Becancour 
River formations is probably also to be explained by slicing associated 
with low-angle thrust faulting in this area. Similar thickening of the green 
shale facies and repetition of strata occur in the Canadian Natural Gas 
No. 3 well. 

Although slicing and crumpling of the shales may be responsible for 
an extraordinarily th ick section of Richmond strata, it is also possible that 
the samples from this well were not collected methodically. Too great 
reliance should not be placed on them for the interpretation of structure. 

CAKADIAN NATURAL GAs No. 5 WELL 

Location: lot 160, St. Amablc North, Parish of St. Barnabe, St. 
Hyacinthe county, Quebec 

Total depth: 2,508 feet Drilled: 1917 
Rig: cable 
Samples examined by H. R. Belyea, 1946 

Depth 

Feet 

110-520 
520-900 

900-920 
920-1,110 

1,110-,1,320 

1,320-1,330 

1,330-1,360 

1,360-1,510 

1,510-1,530 

1,530-1,600 
1,600-,1,850 

1,850-1,900 

1,900-1,910 

1,910-2,050 

Lithology 

Richmond 

Becancour River Formation 

Shale, reddish brown, sandy, varying to reddish brown, shaly sandstone 
Shale, reddish brown and greenish grey in about equal amounts, sandy; 

with quartz grains up to 0·5 mm. in diameter 
Igneous intrusive rock 
Shale, reddish brown, sandy, and greenish grey, sandy 

Pontgrave River Formation 

Shale, grey, slightly gr'een, fissile; siltstone, light grey, calcareous, 
grading to light grey, silty limestone ; brachiopod (possibly 
Calazyga) 1,110 to 1,120 feet; other brachiopods from 1,130 to 
1,170 and 1,200 to 1,210 feet 

Shale, siltstone, and silty limestone, as above; light green waxy shale 
(metabentonitc?); calcite replacing organic fragments in shale 

Shale, siltstone, and silty limestone, as above 

Lorraine 

Shale, grey to greenish grey, flaky, breaks into rounded fragments; and 
medium grey, fissile, micaceous, finely silty shale; siltstone, light 
grey, calcareous; brachiopod fragments; crinoid disks 1,480 to 
1,490 feet 

Shale and siltstone, as above; in part with calcite replacing fossil frag
ments; crinoid disks ; light green waxy shale (metabentonite ?) 
1,510 to 1,520 feet 

Shale and siltstone, as above; brachiopod fragments 
Shale and siltstone, as above ; with numerous, highly fossiliferous 

lenses making shaly, silty, coquina-like limestones; bryozoa and 
brachiopods common 

Shale, darker grey than above, fissile, in part brittle and sil ty; siltstone, 
light grey, calcareous 

Shale and siltstone, as above; slickensides; vein calcite; core sample 
shows light green, slickensided material 

Shale and siltstone, as above; vein calcite 1,950 to 1,960 feet; sandy 
shell limestone 1,960 to 1,990 feet 



D epth 

Feet 

2,050-2,120 

2,120-.2,130 

2,130-2,190 
2,190-2,280 

2,280-2,290 
2,290-2,380 
2,380-2,460 
2,460-.2,470 
2,470-2,508 
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Lithology 

Lorraine- oon. 

Shale and siltstone, as above ; brachiopod fragments, crinoid disks in 
some samples 

Shale and siltstone, as above ; calcite replacing fossil fragments; almost 
a sandy limestone 

Shale and siltstone, as above ; bryozoa 2,150 to 2,160 feet 
Shale and siltstone, as above ; calcite replacement of fossils 2,190 t o 

2,200 fee t 
Shale and siltstone, as above ; pale green, slickensided, waxy shale 
Shale and sil tstone, as above ; calcite 'Veins 2,290 t o 2,310 feet 
Shale and siltstone, as above ; crinoids 2,410 to 2,420 feet 
Shale and sil tstone, as above ; pale green, slickensided, waxy shale 
Shale and siltstone, as above; calcite veins 2,470 to 2,480 feet 

CANADIAN SEABOARD OIL AND GAS 

STE.-ANGELE No. 1 W ELL 

Location: lot 160, Petit Bois Rouge, P arish Ste.-Angele de Laval, 
Nicolet county, Quebec 

Elevation: 25+ feet Drilled: 1933 
Total depth: 5,260 feet Rig: cable 
Samples examined by H . R. Belyea, 1946 

D epth 

Feet 

20-40 

40-70 

70-80 
80-90 

90-100 
100-170 

170-190 

190-220 

220-240 

Lithology 

Richmond 

Pontgrav·e River Formation 

Shale, light greenish grey, micro-silty , grading t o light greenish grey 
siltstone ; limestone, light grey, dense, silty, fossilife rous; brachiopod 
and crinoid fragments; 20 t o 30 feet H oltedahlina; 30 to 40 feet 
Zygospira modesla (iden tifications by T. H . Clark) 

Limestone, grey , silty, as above ; about an equal amount of greenish 
grey shale and siltstone, as above ; brachiopods; 50 t o 60 feet 
Z ygospira m odest.a (ident ified by T. H . Clark) 

Shale and siltstone, as above ; 30 to 40 per cen t limestone, as above 
Shale, greenish grey as above, silty in part ; siltstone same as above; 

limestone, as above, 20 to 30 per cen t 
M issing 
Shale and siltstone, greenish grey as above ; about 10 per cent lime

stone, grey, silty , fossiliferous ; ostracods 100 to 110 feet; brachiopod 
fragments 120 t o 170 feet 

Shale and siltstone, greenish grey , same as abO'Ve; a lit tle limestone, 
grey, silty; a few fossil fragments 

Shale, siltstone, and much limestone, as above; brach iopod fragments 

Lorraine and Utica 

Shale, light greenish grey, micaceous, breaks into rounded fragments; 
a little darker greenish grey, micaceous, fissile, finely silty shale ; 
siltstone, light greenish grey, calcareous, micaceous, laminated, 
fossiliferous-brachiopods, bryozoa, crinoid stems 



D epth 

Feet 

240-250 

250-260 
260-310 

310-390 

390-400 
400-410 

410-550 

550-560 

560-590 

590-660 

660-670 

670-690 

690-730 

730-750 

750-760 

760-770 

770-820 

820-830 

830-850 

850-860 

860-900 

900-930 
930-940 

940-970 
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Lithology 

Lorraine and U lica--con. 

Shale, greeni h grey, as above; about 5 to 10 per cent calcareous, 
micaceous siltstone 

Same as above, but about 10 to 20 per cent sandy layers 
Shale, same as above; a little calcareous siltstone and fine-grained sand

stone; fossil fragments-brachiopods and bryozoa 270 t"O 280 feet; 
bryozoa 290 to 300 feet; crinoid fragments in sandstone 300 to 
310 feet 

Shale, greenish grey as above; a little siltstone, calcareous, fossiliferous, 
grading to shell limestone; ostracods in grey shale, 340 to 350 feet; 
bryozoa, 310 to 350 feet and 380 to 390 feet 

Shale, soft, greenish grey, as above; no fossils 
Shale, as above; a little calcareous siltstone and fine-grained sand

stone; ~ few fossil fragments; a few grains show slickensides 
Shale, greenish grey, fissile; a litt le lighter grey calcareous siltstone and 

fine-grained sandstone; a few shell fragments; crinoid stems 460 
to 470 feet; bryozoa 420 to 430 feet; vein calci te 510 to 520 
feet and 540 to 550 feet 

Shale and siltstone, greenish grey, as above; fractures and vein calcite; 
trace of metabentonite 

Shale, greenish grey, as above; a little siltstone, calcareous, in part; 
very fossiliferous, with bryozoa and other fossil fragments forming 
sandy shell "limestone; vein calcite; slickensides 

Shale, greenish grey, as above; a li ttle calcareous siltstone and fine 
sandstone; fossil fragments, brachiopods, bryozoa; crinoid stems 
650 to 660 feet; darker grey, fine, micaceous, fissile shale 640 to 
650 feet 

Siltstone, sandstone, and shale: green, calcareous, sandy, micaceous silt
stone and fine sandstone; a little grey, calcareous, sandy shale; 
ahou t 30 per cent green shale 

Shale, green, as abO'Ve; bryozoa fragments 670 to 680 feet; a little 
lighter grey siltstone and fine-grained sandstone 

Shale, sandstone, and limestone: greenish grey shale as above; cal
careous siltstone and fine sandstone as above; sandy shell limestone; 
bryozoa; brachiopod fragments 710 to 730 feet 

Shale, siltstone, and fine sandstone, as above ; fossil fragments forming 
sandy shell limestone 

Shale, greenish grey, as above; about 10 per cent lighter green siltstone 
and fine sandstone 

Shale, siltstone, and sandstone : green shale, as above, and much lighter 
green, slightly calcareous, sandy siltstone and fine-grained sand
stone; crinoid fragments 

Shale and sandstone: green shale as above; light green, calcareous, 
sandy shale grading to sandstone; brachiopod, brY"Qzoa, and crinoid 
fragments 

Shale and sandstone, as above; graptolite?, brachiopods, crinoid, and 
bryozoa fragments; metabentonite 

Shale and sandstone, as above; shell fragments forming sandy lime
stone; bryozoa, crinoids 

Shale and sandstone, as above; bituminous matter in sandstone; 
bryozoa 

Shale and sandstone, as above; shell fragments; bryozoa; crinoids 860 
to 880 feet 

Shale, sandstone, and shell fragments, as above; brachiopods, crinoids 
Shale and sand tone, as above, in about equal amounts; crinoid frag

ments; brachiopod imprint 
Shale, siltstone, and sandstone: soft green shale, as abov.e; about 30 

to 40 per cent lighter grey, calcareous, sandy shale, siltstone, and 
sandstone ; shell fragments forming sandy limestone; crinoids 930 
to 940 feet and 960 to 970 feet; vein calcite 960 to 970 feet 



Depth 

Feet 

970-980 

980-1,000 
1,000-1,020 

1,020-1,090 

1,090-1,110 

1,110-1,140 

1,140-1,230 

1,230-1 ,240 

1,240-1,260 
1,260-1 ,290 

1,290-1,330 

1,330-1,340 

1,340-1,360 

1,360-1,450 
1,450-1,470 

1,470-1,500 

1,500--.1,510 

1,510-1,640 

1,640-1,660 

1,660- 1,670 
1,670-1,680 
1,680-1,730 

1,73()....,1,740 

1,740-1,770 

1,770-1,790 
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Lithology 

Lorraine and U lica---<:on. 

Shale, siltstone, and sandstone, as above; slickensides; calcite veins; 
graptolite fragments? 

Shale, siltstone, and sandstone, as above ; crinoids, calcite veins 
Siltstone, sandstone, and shale: green, calcareous siltstone and fine 

sandstone as above; about 30 per cent green shale; bryozoa 1,000 to 
1,010 feet 

Shale, siltstone, and sandstone: grey shale; 30 per cent lighter grey, 
micaceous siltstone, sandstone, and fragmental limestone ; a lit tle 
fissile grey shale ; brachiopod fragments 1,020 to 1,070 feet; crinoid 
stems 1,050 t'O 1,080 feet; bryozoa 1,080 to 1,090 feet; slickensides 
1,070 to 1,080 feet 

Shale, siltstone, and sandstone, as above, but with fewer fossil 
fragments 

Shale and siltstone: soft green shale and micaceous siltstone, as above, 
in part interlaminated ; a li ttle grey, micaceous, fissile shale ; some 
sandy shell limestone 

Shale, medium grey, silty, irregularly bedded, micaceous; some green 
shale and a little micaceous, light green siltstone as above; 
brachiopod fragments 1,150 to 1,160 feet and 1,190 to 1,210 feet ; 
crinoid stems 1,160 to 1,170 feet; vein calcite 1,200 to 1,220 feet 

Shale, greenish grey; sandy shale and siltstone, as above; a little 
medium grey, silty shale, as ab'Ove; brachiopod fragments 

Shale, medium grey ; a little lighter grey, sandy shale, and siltstone 
Shale, medium greenish grey, fissile, micaceous; some green and grey, 

silty shale; siltstone as above; crinoid stem 1,260 to 1,270 feet 
Shale, greenish grey, sandy, and medium grey, fissile, micaceous, silty; 

a little light green siltstone ; a few angular quartz grains 1,300 
to 1,310 feet; brachiopods 1,310 to 1,320 feet; pyrite 1,300 to 
1,320 feet 

Shale, greenish grey, fissile; a little siltstone, as above; brachiopod 
fragment 

Shale and siltstone : grey, sandy shale and siltst'One inter!aminated; 
medium greenish grey, fissile shale ; a little soft bentoni tic shale ; 
brachiopod fragment 

Shale, greenish grey, and calcareous siltstone, as above 
Shale, greenish grey, as above ; medium grey, micaceous, silty shale 

and calcareous siltstone 
Shale, grey, fissile; a Ii ttle sandy shale and calcareous siltstone; vein 

calcite, 1,490 to 1,500 feet 
Shale and siltstone : grey, sandy shale and shaly, micaceous siltstone ; 

greenish grey, fissile shale; a little medium grey, fissi le, micaceous 
shale 

Shale, grey, fissile; a lit tle calcare'Ous, shaly si ltstone ; a few shell 
imprints 1,560 to 1,570 feet and 1,540 to 1,550 feet; bryozoa and 
vein calcite 1,580 to 1,590 feet; metabentonite 1,620 to 1,630 feet 

Shale, medium grey to dark grey, micaceous, in part fissile, in p.art 
silty; interlaminated, grey, calcareous, sandy shale and siltstone 

Shale, grey, micaceous, silty; a li ttle lighter greenish grey siltstone 
Siltstone, greenish grey; medium grey shale 
Shale and siltstone : medium grey shale and interlaminated calcareous 

siltstone; greenish grey, soft shale; metabentonite, greenish, with 
large mica flakes 1,700 to 1,710 feet; slickensided shale fragments 
1,710 to 1,720 feet 

Shale and siltstone : medium grey, micaceous, silty shale and light 
greenish grey siltstone 

Shale and siltstone: dark grey, micaceous, silty shale interlaminated 
with calcareous, greenish grey siltstone; a little greenish shale; 
iron stain 1,740 to 1,750 feet 

Shale, same as above, but with more dark shale and not so much 
sandy shale 



Depth 

Feet 

1,790--1,820 

1,820--1,870 

1,870--1,900 

1,90lhl,930 

1,930--1,960 

1,960--2,030 

2,030--2,040 

2,040--2,110 

2,110--2,120 

2,120--2,230 

2,230--2,290 

2,290--2,300 

2,300--2,380 

2,380--2,520 

2,520--2,590 

2,59lh2,650 

2,650--2,840 

2,840--2,880 

2,880--2,890 

2,89lh3,020 

3,02lh3,120 

3,12lh3,510 
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Lithology 

Lorraine and U tic~on. 

Shale, dark grey, silty; with interlaminated sandy layers; a little 
siltstone and light grey, firm, fissile, pencil shale 

Shale as above; a little siltstone; pelecypod 1,830 to 1,840 feet; vein 
calcite 

Shale, dark grey, silty, with interlaminated micaceous siltstone; little 
light grey shale 

Shale and siltstone: medium grey to medium dark grey, micaceous, 
silty shale; calcareous siltstone and fine-grained sandstone 

Shale and siltstone: dark grey, silty shale and lighter grey siltstone, 
interlaminated; calcite veins 1,950 to 1,960 feet 

Shale, medium dark grey, micaceous, sandy; interlaminated fine sand
stone layers ; a little lighter grey siltstone 

Siltstone and shale: light grey siltstone and sandy shale; dark grey 
sandy shale and light grey, fissile, pencil shale 

Shale, sandstone, and siltstone : dark grey shale and inter laminated 
light sandstone and siltstone ; some light grey shale; vein calcite 
2,050 to 2,060 feet 

Shale, medium grey, micaceous, in part silty; darker grey, sandy shale, 
with interlaminated sandy layers; metaben tonite, silty, greenish 

Shale and siltstone : medium dark grey, silty shale ; light grey, fissile, 
micaceous shale, with sandy laminre ; vein calcite 2,170 to 2,190 feet 

Shale, medium grey, fissile, smooth, with interlaminated sandy laminre ; 
a little dark grey shale and calcareous siltstone; black carbon
aceous streaks 2,260 to 2,270 feet; brown metabentonite-like shale 
2,270 to 2,280 feet 

Shale and sandstone: dark grey, sandy shale, with sandstone laminre; a 
little siltstone and light grey, fissile, smooth, pencil shale 

Shale and siltstone: medium grey, sandy shale, with lighter grey silt
stone interlaminated ; a lit tle dark grey, fissile, silty shale; a little 
brown, fine, dolomitic sandstone; vein calcite 2,350 to 2,380 feet; 
graptolite 2,370 to 2,380 feet 

Shale, medium grey, fissile, smooth, micaceous, with a little inter
laminated si ltstone; some dark grey, silty, irregularly bedded shale; 
metabentonite with large, mica flakes 2,430 to 2,440 feet 

Shale, grey, fine, smooth, fissile, and dark grey, fissile, with inter
lam inated siltstone; thin dolomite, brownish grey, fine, argil
laceous, silty, 2,520 to 2,530 feet and 2,560 to 2,570 feet 

Shale, dark grey, silty, in part fi ssile ; intcrlaminated sil tstone ; smooth, 
fissile, medium grey shale; dolomite, greyish brown, finely crystal
line, argillaceous, silty, 2,590 to 2,600 feet and 2,630 to 2,640 feet 

Shale, dark grey, sandy, with interlaminated siltstone, cross-laminated, 
2,800 to 2,810 feet; some medium grey, fissile shale ; dolomite, 
greyish brown, crystalline, argillaceous, silty, 2,780 to 2,790 feet ; 
vein calcite; slickensides 2,810 to 2,820 feet 

Shale, dark grey, sandy, with a little interlaminated siltstone ; dark 
grey and medium grey, fissile shale, some with a greyish brown 
streak 

Shale, dark grey, sandy; some interlaminated siltstone ; a lit tle black 
shale with a greyish brown streak 

Shale, black, silty, fissile in part, some with a grey-brown streak; some 
medium grey shale ; a little d·olomitic or calcareous siltstone; thin 
dolomite, grey-brown, argillaceous, silty, finely crystalline, 2,910 
to 2,930 feet; slickensides 2,960 to 2,970 feet 

Shale, black, fissile , sandy; a little medium grey, fine, fissile shale and 
siltstone; a few fragments black, very fine shale show brownish 
streak 

Shale, black, some with a brown streak; dolomite, dark greyish brown, 
finely crystalline, argillaceous, silty, 3,190 to 3,200 feet, 3,230 to 
3,240 feet, 3,280 to 3,300 feet, and 3,330 to 3,340 feet; pyrite 
3,230 to 3,240 feet; slickensides 3,370 to 3,380 feet, 3,480 to 3,49(), 
feet; calcite veins 3,430 to 3,440 feet 



Depth 

Feet 

3,510-3,560 

3,560-3,610 

3,610-3,650 
3,650-3,780 

3,780-3,890 

3,890-4,000 

4,000-4,010 

4,010-4,020 

4,020-4,040 

4,040-4,050 

4,050-4,120 

4,120-4,220 

4,220-4,310 

4,310-4,400 

4,400-4,760 

4,760-4,770 

4,770-4,800 
4,800-4,890 

4,890-4,920 
4,920-4,940 

4,940-4,960 

4,960-4,970 

4,970-5,040 
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Lithology 

Lorraine and U lica-con. 

Shale, chiefly black, as above, in part with a brown streak· some 
medium grey shale; a little grey-brown, finely crystalline' argil-
laceous, silty dolomi te ' 

Shale, black and dark grey, as above; in part with a brown streak; a 
li ttle dolomite, same as above at 3,570 to 3,580 feet and 3,590 to 
3,610 feet 

Shale, same as above; most of the black shale with a brownish streak 
Shale, black, a little with a brown streak; much medium grey shale ; 

a little light grey to brownish grey, dolomitic siltstone; slicken
sides 3,690 to 3,700 feet; dark brown, argillaceous dolomite 3,700 
to 3,720 feet; metabentonite, grey, with dark nodules, 3,750 to 
3,760 feet 

Shale, very dark grey to black, with a brown streak, fissile, pyritic in 
part, very slightly calcareous 

Shale, very dark grey to black, as above, most with dark brown streak; 
some calcareous, and with a lighter brown streak 

Shale, very dark grey, with grey-brown streak as above ; a little lime
stone, very light grey, micro-silty, finely crystalline 

Shale, very dark grey, brownish streak as above; no limestone 

Trenton 

Shale, dark grey, calcareous, with a brownish streak; a li ttle dark 
brownish grey, argillaceous, silty, finely crystalline to earthy lime
stone ; fractures and calcite veins 4,030 to 4,040 feet 

Shale and limestone, same as above; a little light grey limestone, finely 
crystalline, argillaceous 

Shale, black, very calcareous, with a brown streak, grading to dark 
brownish grey, shaly limestone; pyri tic ; metabentonite; vein calcite 
4,050 to 4,060 feet 

Shale and limestone, as above, but with more dark grey-brown, argil
laceous limestone 

Same as above, but with much shaly limestone; calcite veins 4,240 to 
4,250 feet; a lit tle light brown, crystalline limestone 4,260 to 
4,270 feet 

Limestone, dark brownish grey to greyish brown, shaly, grading to 
black, calcareous shale; brown metabentonite 4,310 to 4,320 feet 

Shale, black, calcareous, with a light brown streak, grading to dark 
brownish grey, very argillaceous limestone; 4,480 to 4,490 feet , 
brownish metabentonite with vein calcite; 4,730 to 4,740 feet, light 
brown metabentonite 

Shale, same as above; a little limestone, brown, finely crystalline, 
argillaceous 

Limy shale, dark grey, same as above 4,760 feet 
Shale, dark grey, limy, as above; a lit tle dark greyish brown to 

brownish grey, finely crystalline, argillaceous limestone 
Same as above, but with more limestone 
Limestone, dark grey-brown, finely crystalline, argillaceous, as above; 

much dark grey, calcareous shale, with a brownish streak 
Shale; minor limestone, as above 

Montreal Formation or Equivalent? 

Limestone, dark brownish grey, finely crystalline, argillaceous; a little 
shale, dark grey, slightly calcareous, light brown streak 

Limestone, dark greyish brown, finely crystalline, slightly dolomitic, 
argillaceous, with large calcite and dolomite crystals; shale, dark 
grey, calcareous; milky chert 4,970 to 4,980 feet 



Depth 

Feet 

5,040-5 ,060 

5,060-5,070 
5,070-5,100 

5,100-5,110 

5,110-5,130 
5,130-5,140 
5,140-5,260 
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Lithology 

Montreal Formation or Equivalent ?-con. 

Limestone, dark greyish brown, finely crystalline; a little coarsely 
crystalline limestone, fos iliferous, slightly argillaceous, dolomitic 
in part; much shale, dark grey, calcareous, slightly soapy; 
metabentonite 5,050 to 5,060 feet 

Limestone, a above, but with less shale 
Limestone, dark greyish brown, dolomitic, as above, and coarsely crystal

line dolomitic limestone-probably recrystallized fossil limestone; 
considerable shale 

Shale, calcareous, dark greenish grey, veined with calcite; a few 
rounded quartz grains; possibly some basic igneous rock 

Precambrian 

Feldspar, quartz, and green chlorite schist, much of it slickensided 
Grey quartzose rock, with dark greenish grey mineral or rock fragments 
Quartz, feldspar, hornblende, mica 

Note. This well commenced in the Pontgrave River shalcs and con
tinued through a section composed predominantly of shale to 4,960 feet. 
The upper 220 feet of shales, siltstones, and limestones have been placed 
in the Pontgrave River formation. The top of the Lorraine has been 
placed at 220 feet, below which depth the fine silty limestones of the 
Pontgrave River formation do not occur. 

The Lorraine shales, siltstones, and fine sandstones grade into the 
black shales of the Utica. The proportion of shale with the dark brown 
streak of the Utica gradually increases below about 3,120 feet relative 
to the Lorraine-type shales; con equently, the contact between the Lorraine 
and the Utica could not be recognized. 

The top of the Trenton has been placec!J •at the highest occurrence of 
finely crystalline limestone, at 4,020 feet. This limestone is very argil
laceous, and in the samples above 4,220 feet is less abundant than the 
dark grey calcareous shales. The section from 4,400 to 4,920 feet also 
contains more shale !than limestoD1e. The first crystalline limestones occur 
,at 4,960 feet. This section of 940 feet of argillaceous limestones and 
shales is extremely thick in comparison with similar beds in other wells . 
In stratigraphic position, they appear to be equivalent to the Terrebonne 
and -Tetreauville formations of the Montreal area, and they may represent 
a thicker and more shaly facies of these formations gradational from the 
Trenton to the Utica; equivalents of part of the Montreal formation in 
the Montreal area may be represented here by argillaceous limestones and 
shales. 

The crystalline limestones of the Trenton in this well rest on what 
appear to be schists and granitic igneous rocks of the Precambrian base
ment. A thin layer of green calcareous shale with some quartz grains 
immediately overlies the Precambrian, but no sediments of the Black River 
or earlier Ordovician formations occur here. 
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CANADIAN SEABOARD ST-GERARD No. 1 WELL 

Location: lot 593, concession St-Antoine, Parish of St-Gerard, Yamaska 
county, Quebec 

Elevation: 90+ feet Depth: 6,160 feet 
Rig: standard cable to 3,170 

cable, 4,490 to 6,160 feet 
feet; rotary, 3,170 to 4,490 feet; and 

Drilling started: November 18, 1931; completed: D ecember 24, 1942 
Samples examined by H. R. Belyea, 1946; revised in part, 1950 

Depth 

0-40 
40-50 

Feet 

50--60 
60-90 

90-120 

120-130 
130-140 

140-150 
150-160 
160-170 
170-180 
180-240 

240-250 
250-260 
260-300 

300-330 

330-370 

370-750 

750-770 
770-790 
790-810 

810-980 
980-1,020 

1,020-1,190 
1,190-1,280 

1,280-1,290 

1,290-1,300 

Lithology 

Clay 
Grey-brown sand 

Richmond 

Becancour River Formation 

Sandstone, reddish brown, coarse-grained 
Sandstone, reddish brown, fine-grained, and about 10 per cent fine

grained, greenish grey sandstone 
Shale, reddish brown, micaceous, and about 10 per cent red and grey 

sandstone 
Sandstone, greenish grey, fine-grained; some greenish grey shale 
Sandstone, reddish brown; about 10 per cent greenish grey sandstone; 

trace of red shale 
Sandstone, greenish grey 
Sandstone, fine- to medium-grained, red and greenish grey 
Sandstone, light greenish grey, fine-grained; traces of greenish grey shale 
Shale, dark grey, sandy; about 10 per cent light greenish grey sandstone 
Shale and sandstone: dark grey and light grey sandstone and grey 

shale, all micaceous 
Shale, dark grey, sandy 
Sandstone, dark grey; grey shale 
Sandstone, mostly light grey; minor light grey sandstone and grey 

shale studded with pyrite 
Shale, brownish red; a little gypsum in nearly every sample; minor 

greenish grey sanely shale and sandstone at 310 to 320 feet 
Shale, brownish reel, as above; 30 to 40 per cent sandstone, greenish 

grey, grading to sandy shale; traces of gypsum 
Shale, brownish red, as above; greenish grey, sandy shale and sand

stone in small amounts at 380 to 390, 440 to 450, and 470 to 480 
feet; spots of white to pink gypsum 

Shale, greyish green, silty, and sandy; trace gypsum 
Shale, grey, silty, slightly calcareous; trace gypsum 
Shale, reddish brown, with about 30 to 40 per cent green, sandy shale, 

and light grey, calcareous, fine-grained sandstone; trace gypsum 
Shale, reddish brown, with spots of gypsum 
Shale, reddish brown, with gypsum, as above; greenish grey, silty, 

calcareous shale forming nearly 50 per cent of samples 
Shale, reddish brown, spotted with gypsum 
Shale, green mudstone; about 20 to 30 per cent red shale, spotted 

with gypsum 

Pontgrave River Formation 

Shale, greenish grey, slightly calcareous, more fissile than above, pyritic 
in part; calcareous siltstone, grey, with calcite and quartz in vary
ing proportions, grading to silty, fine limestone 

Shale, as above; grey, finely crystalline, very silty limestone; grey, 
micaceous, argillaceous siltstone; brachiopod fragments 



Depth 

Feet 

1,300--.1,320 

1,320-1,330 

1,330-1,340 

1,340-1,380 
1,380-1 ,390 
1,390-1,400 
1,400--.1,410 
1,410-1,450 
1,450-1,470 

1,470-1,500 

1,500-1,510 

1,510-1,530 

1,530-1,670 

1,670-1,680 
1,680-1,780 

1,780-1,790 

1,790-1,830 

1,830-1,870 
1,870~1,890 
1,890-1,920 

1,920-1,930 
1,930-2,050 

2,050-2,280 

2,280-2,300 

2,30~ ,420 

2,420-2 ,850 
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Lithology 

Pontgrave River Formation-con. 

Si!Ly limestone, blue-grey, finely crystalline; siltstone and shale as 
above 

Shale, grey, calcareous, as above; less limestone and siltstone than 
above; bryozoa; pyrite 

Shale, as above; siltstone and blue-grey limestone, as above; a few 
ostracods 

Siltstone, limestone, and shale, as above; shale less abundant 
Shale, as above; a few fragments grey limestone, with ostracods 
Siltstone grading to limestone, as above; grey shale, as above 
Shale, siltstone, and limestone, as above; brachiopod fragments 
Shale, as above; siltstone grading to limestone; scattered fossil remnants 
Limestone, grey, finely to medium crystalline, silty; grades to cal-

careous siltstone; shale, as above; brachiopods and ostracods 
Limestone, grey, finely to medium crystalline; grey, shaly, micaceous 

siltstone; grey shale; brachiopods, 1,490 to 1,500 feet 

Lorraine and Utica 

Shale, grey to greenish grey, in part silty; grades to green, micaceous, 
argillaceous siltstone; some grey, fine, silty limestone; fossil frag
ments; calcite veins 

Shale, greenish grey, very slightly calcareous; siltstone, greenish grey, 
micaceous, calcareous, argillaceous 

Shale and siltstone : light grey, soft, flaky shale, breaks into rounded 
fragments, in part micaceous; lighter grey, slightly calcareous, 
laminated siltstone, with black carbonaceous specks, grades to 
sandy shale, in part fossiliferous, with fragments of bryozoa, 
brachiopods, crinoid disks, and secondary calcite forming in places 
a sandy shell limestone 

Shale and siltstone, as above; 10 per cent with brown stain 
Shale and siltstone, as above; fossil fragments; a little medium grey, 

micaceous, fissile shale 
Shale and siltstone, as above, but 50 per cent with a brownish stain; 

bryozoa; greenish metabentonite; slickensides 
Shale, as above; about 30 per cent siltstone; brachiopods, bryozoa, 

and crinoid fragments in all samples 
Shale and siltstone, as above 
Shale and siltstone, about 10 per cent with brown stain 
Shale, light grey and medium grey, as above; about 30 to 40 per cent 

siltstone, as above; fossil fragments, especially bryozoa, in all 
samples, forming in part a sandy shell limestone 

Shale and siltstone, as above; 10 per cent with brown stain 
Shale, light grey, soft, flaky; medium grey, micaceous, fissile, well

laminated shale becoming more prominent with depth; about 30 
per cent slightly calcareous siltstone and silty shale; crinoid stems, 
brachiopods, and bryozoa in all samples 

Shale and siltstone, as above; a little more medium grey, fissile shale 
than above ; brachiopods and bryozoa in all samples 

Shale, light grey; a little medium grey, fissile shale; a little light grey, 
calcareous siltstone; fossil fragments 

Shale and siltstone: light grey, flaky shales gradually superseded by 
medium grey, fissile and silty shales; 30 to 40 per cent calcareous 
sil tstone, commonly with secondary calcite forming sandy, shell 
limestone; brachiopods 2,350 to 2,380 and 2,400 to 2,410 feet 

Shale, medium grey, irregular partings, micro-silty, micaceous, brittle: 
10 to 20 per cent siltstone, light grey, calcareous, with black carbon
aceous specks, frequently interlaminated with medium grey shale; 
cross-lamination at 2,420 to 2,430 and 2,790 to 2,800 feet; pyrite 
2,440 to 2,450 feet ; metabentonite 2,480 to 2,490, 2,590 to 2,600, 
2,720 to 2,730, and 2,840 to 2,850 feet 



Depth 

Feet 

2,850-2,870 
2,870-2,920 
2,920-3,100 

3,100-3,110 
3,110-3,180 
3,180-3,450 

3,450-3,800 

3,800-3,840 

3,840-3 ,860 

3,860-3,880 
3 ,880-3 ,890 

3,890-4,010 

4,010-4,020 
4,020-4,060 

4,060-4,070 
4,070-4,110 
4,110-4,120 
4,120-4,260 
4,260-4,320 

4,320-4,330 
4,330-4,360 
4,360-4,370 
4,370-4,450 
4,450-4,460 
4,460-4,480 
4,480-4,530 

4,530-4,550 

4,550-4,570 
4,570-4,580 

4,580-4,590 
4,590-4,620 
4,620-4,630 
4,630-4,680 

4,680-4,750 
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Lithology 

Lorraine and U lica--con. 

Shale and siltstone, as above; about 5 per cent with brown stain 
Shale and siltstone, as above; about equal in amount 
Shale, chiefly medium grey to dark grey, micro-silty, brittle, with 

rough fracture; some medium grey, fissile shale; up to 30 per 
cent light grey, calcareous, laminated siltstone, commonly inter
laminated with shale ; cross-lamination of silt and shale at 3,020 
to 3,040 feet; metabentonite 2,920 to 2,930 feet 

Shale and siltstone, as above; about 5 per cent with brown stain 
Shale, same as above; a little siltstone 
Siltstone and shale: light grey, variably calcareous, laminated silt

stone, with black carbonaceous specks; shale partings; nearly an 
equal amount of shale, medium to medium dark grey, micro-silty, 
micaceous, fissile; about 10 per cent of shale, grey to slightly 
greenish grey, very fine, firm, smoothly fissile; interlaminre of 
shale and silt common; crinoid disk 3,180 to 3,190 feet 

Shale, in part light medium grey, finely micaceous, fissile, with pyrite 
nodules, and in part micro-silty, medium to dark grey shale; 10 to 
20 per cent siltstone, light grey, calcareous, interlaminated with 
shale; metabentonite 3,570 to 3,580 and 3,730 to 3,740 feet 

Shale, as above; very little calcareous siltstone; metabentonite 3,810 
to 3,820 feet 

Shale, light medium grey, fine, fissile, commonly with pyrite nodules ; 
medium dark grey, fissile shale ; medium grey, silty, rough shale; 
dolomite, light grey, silty, argillaceous, grading to dolomitic silt
stone 

Shale, light medium grey to dark grey, as above 
Shale, light medium grey to dark grey, as above; silty, argillaceous 

dolomite and dolomitic siltstone, as above 
Shale, light medium grey to dark grey, as above; calcite veins 3,900 

to 3,910 feet 
Shale, as above; a little silty dolomite, as above 
Shale, light medium grey to dark grey, as above; metabentonite 

4,020 to 4,030 feet 
Shale, as above; some brownish grey, silty dolomite; calcite veins 
Shale, light medium grey to dark grey, as above 
Shale, as above; brownish grey, silty dolomite 
Shale, as above; pale green metabentonite 4,140 to 4,150 feet 
Shale, chiefly medium grey and dark grey, fine, fissile; a little dark 

grey, silty shale, and black shale with a brownish streak; a little 
siltstone 

Shale, same as above; brownish grey, argillaceous, silty dolomite 
Shale, as above 
Shale, as above; dolomite, brownish grey, argillaceous, silty 
Shale, as above; metabentonite 4,380 to 4,390 feet 
Shale, as above; dolomite, greyish brown, dense, silty 
Shale, as above; pale grey metabentonite 4,470 to 4,480 feet 
Shale, blackish grey to black, fissile, smooth , with light brownish 

streak; pyrite streaks and specks 
Shale, black, as above; dolomite, dark brown, finely crystalline, finely 

silty; pyrite ; calcite veins 
Shale, as above 
Shale, as above; dolomite, brown, silty, grades to dolomitic sil tstone; 

pyritic 
Shale, dark grey, in part with a dark brown streak 
Shale, black, with a dark brown streak 
Shale, as above; greenish buff metabentonite with small nodules 
Shale, black, with a brown streak, as above, slightly calcareous; pyrite; 

calcite 4,670 to 4,680 feet; trace dark grey siltstone 
Shale, black, with brown streak, slightly calcareous, becoming more 

calcareous with depth 



D epth 

Feet 

4,750-4,770 
4,770-4,810 

4,810-4,860 

4,860-4,910 

4,910--4,930 
4,930--5,030 

5,030--5,040 
5,040--5,060 

5 ,060--5 ,070 

5,070--5,080 

5,080--5,090 
5,090--5,130 

5,130--5,210 

5,210--5,230 

5,230--5,280 
5,280--5,330 

5 ,330--5 ,360 

5,360--5,390 

5,390--5,410 

5,410--5,420 

5,420--5,430 

5 '430--5 '450 
5,450--5,460 

5,460--5,470 

5,470--5,500 

5,500--5,540 
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Lithology 

L orraine and Utica--con. 

Shale, as above ; calcite; pyrite 
Shale, very dark grey, more fissile than above, harder, micro-silty, 

calcareous, grey streak 

Trenton 

T errebonne and T etreau ville Equivalents ? 

Shale and limestone; dark grey , calcareous, silty shale; limestone, dark 
grey, a rgillaceous, silty, very finely crystalline, up to 5 per cent of 
samples 

Shale and limestone : dark grey, calcareous shale; a li ttle dark grey, 
argillaceous, sil ty, very finely crystalline limestone; metabentonite 
and vein calcite 4,860 to 4,870 feet; pyrite 4,870 to 4,890 feet 

Shale, dark grey, calcareous, silty; pyrite; a li t tle limestone, as above 
Shale and limestone: shale, as aovve; about 40 per cent limestone, 

brownish grey, argillaceous, very finely crystalline, silty; vein calcite 
4,980 to 5,000 feet; trace pyrite in a ll samples; metabentonite, 
brownish, 4,980 to 4,990 feet; slickensides 4,990 to 5,000 feet 

Dark igneous rock 
Shale, as above; a li ttle brown-grey, shaly, fine limestone; thick 

metabentonite 5,040 to 5,050 feet 
Shale and limestone: shale, same as above ; pyrite; limestone, dark 

blue-grey, argillaceous, silty, very finely crystalline 
Shale and limestvne: shale, as above; much dark brownish grey, finely 

crystalline limestone; fossi l fragments 
Shale, as above; a little limestone 
Shale and limestone: shale, as above; 10 to 20 per cent brown-grey, 

argillaceous limestone 
Shale, as above; a little limestone, as above; pelecypod and ostracod 

5,170 tv 5,180 feet 
Shale and limestone: shale, as above, with fossil fragments; 30 to 

40 per cent limestone, grey, dense, finely crystalline 
Shale, as above; less limestone t han above 
Limestone, grey, finely crystalline to brownish grey, argillaceous, m 

part silty; 40 per cent silty, dark grey shale 
Limestone, grey, finely crystalline; some darker grey, very fine, argil

laceous limestone as above; dark grey shale; fossil fragments 
Limestone, grey, cryptocrystalline, dense, sligh tly silty; dark grey shale 

Montreal Equivalent ? 

Limestone, grey, very finely crystalline, in part with crinoid fragments ; 
dark grey shale; brachiopvd and bryozoa fragments 

Limestone, grey, cryptocrystalline ; some fragments crystalline lime
stone; dark grey shale 

Limestone, grey, cryptocrystalline, as above; some lighter grey, coarsely 
crystalline limestone; dark grey shale, with crinoid disks 

Limestone, dark grey, cryptocrystalline 
Limestone, grey, finely crystalline, with more crystalline limestone than 

above; in part, possibly recrystallized fossil fragments; crinoids, 
brachivpods 

Limestone, buff, finely crystalline; some darker, cryptocrystalline lime
stone; dark grey shale 

Limestone, buff-grey, finely to medium crystalline, may be recrystal
lized fossiliferous limestone in part; dark grey, calcareous, silty shale 
partings . 

Limestone, grey, finely crystalline; buff, medium crystalline, in part 
recrystallized, fossiliferous limestone 



Depth 

Feet 

5,540--5,560 

5 ,560--5 ,580 

5.580--5,600 

5,600--5,630 

5,630--5,640 

5,640--5,660 

5,660--5,680 

5,680--5,690 

5,690--5,720 

5,720--5,730 

5,730--5,740 

5,740--5,750 

5,750--5,760 

5,760--5,770 

5,770--5,780 

5,780--5,790 

5,790--5,810 

5,810--5,820 

5,820--5,830 
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Lithology 

Montreal Equivalent ?-con. 

Limestone, grey, finely to medium crystalline, as above; some light 
buff, coarsely crystalline limestone 

Limestone, light buff, coarsely crystalline, fossiliferous, with brachiopods 
and bryozoa fragments (probably recrystallized fossil limestone) 

Limestone, dark brownish grey to light greyish brown, dense to coarsely 
crystalline, pyritic in part, fossiliferous; brachiopod and bryozoa 
fragments; dark grey shale partings 

Limestone, greyish brown to brown, dense to coarsely crystalline, cherty, 
pyritic, in part slightly dolomitic, fossiliferous; chert, clear, smoky, 
and dark brownish grey to black; brachiopod fragments 

Limestone, buff-grey and cream, medium to coarsely crystalline, fossili
ferous; poorly preserved crinoid and brachiopod fragments; a 
little grey, dense limestone; trace pyrite 

Limestone, creamy grey, coarsely crystalline; a little buff-grey to 
grey, dense to finely crystalline limestone; stylotites in cream 
limestone; pyrite; brachiopod fragments 

Limestone, dark brownish grey, finely crystalline, slightly dolomitic, 
slightly argillaceous; light grey, coarsely crystalline limestone, with 
smoky chert ; fossil fragments, chiefly brachiopods 

Limestone, light grey, coarsely crystalline, in part recrystallized fossils; 
recrystallized bryozoa or coral-like fossils; numerous brachiopod 
fragments ; clear chert 

Limestone, light grey, coarsely crystalline and darker grey, finely 
crystalline, slightly argillaceous, fossiliferous; brachiopods common; 
dark grey shale partings 

Limestone, dark brownish grey, d·olomitic, dense, cryptocrystalline, 
argillaceous, pyritic in part; in part finely to medium crystalline, 
as above 

Limestone, dark brownish grey, finely crystalline to smoothly textured, 
sublithographic, argillaceous, and in part micro-silty; pyritic 

Limestone, cryptocrystalline to finely crystalline; in part argillaceous; 
brownish grey metabentonite 

Limestone, brownish grey, sublithographic, argillace?us, mic.r?-silty, 
slightly dolomitic; some brownish grey, crystallme, fossiliferous 
lill!estone, with secondary calcite; pyrite; chert, milky to smoky ; 
a little dark grey shale 

Limestone, dark brownish grey, slightly dolo~itic, sandy; brow:nish 
grey, sublithographic limestone, as ahove; light grey, sandy lime
stone and calcareous sandstone; a little dark grey, calcareous, 
sandy shale 

Black River 

Leray and Lowville Formations 

Limestone, dark brownish grey, cryptocrystalline, sublithographic, 
slightly dolomitic in part, argillaceous, sandy in part 

Limestone, greyish brown, crypt.ocrystalline, subli thographic, with white 
calcite; a little dark grey limestone, dolomitic, micro-silty 

Limestone, dark brownish grey, cryptocrystalline, sublithographic, with 
white calcite; a li ttle light grey, dolomitic, micro-silty limestone 

Limestone, greyish brown, cryptocrystalline, sublithographic, with white 
calcite as stringers and aggregates; a little grey limestone, dolomitic, 
silty, and sandy 

Limestone, medium grey, cryptocrystalline, sublithographic, slightly 
micro-silty; a litt le dolomite, limy, medium grey, microcrystalline, 
silty to sandy 



Depth 

Feet 

5,830-5,840 

5,840-5.850 

5 ,850--5 ,860 

5,860-5,870 

5,870-5,880 

5,880-5,890 

5,890--5,900 

5,900-5,910 

5 ,910-5,920 

5,920-5,930 

5,930-5,940 

5,940-5,950 

5,950-5,970 

5,970-5,980 

5,980--5,990 

5,990-6,000 
6,000-6,010 

6 ,010-6,020 

6,020-6,030 

6,030-6,040 

6,040-6,050 

6,050-6,060 

99918-5 
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Lithology 

Pamelia Formation 

Dolomite, medium grey, finely crystalline, argillaceous, silty; grades to 
grey, dolomitic, calcareous siltstone; a little medium grey, sublitho
graphic limestone 

Chazy 

'Beldens' Formation ? 

Limestone and dolomite: dolomitic, brownish grey, cryptocrystalline 
to finely crystalline limestone; medium grey, crystalline, micro-silty 
dolomite; a little cream limestone 

Limestone and d'Olomite: brownish grey, slightly dolomitic, argillaceous, 
cryptocrystalline limestone and medium brown, crystalline, micro
silty dolomite; a li ttle dark grey shale 

Limestone and dolomite: greyish brown, dense, sublithographic lime
stone; dark brownish grey to light grey, finely crystalline, argil
lace'Ous, micro-silty dolomite; a few large, rounded sand grains; 
some dark grey shale; calcite veins in limestone 

Limestone and dolomite, as above; a few sand grains ; a li ttle greenish 
grey, calcareous, micro-pyritic shale 

Dolomite, light grey, crystalline to coarsely crystalline, finely si lty to 
sandy, with large rounded, frosted sand grains; limestone, greyish 
brown, argillaceous; a little dark grey shale 

Dol'Omite, brownish grey, sugary, pyritic in part, sandy, with large 
quartz grains; some calcite may be from fossil fragments; shaly 
partings; a little greyish brown, argillaceous limestone 

Dolomite, light grey, sandy, with large quartz grains; dark grey, shaly 
partings; pyrite 

Dolomite, same as above; fossil fragments; a little dolomitic, light 
grey, fine-grained sandstone; dark grey, sandy shale 

Limestone, brownish grey, cryptocrystalline, and grey, argillaceous, 
dolomitic, pyritic; a little dolomite, grey, finely crystalline, sandy; 
dark grey, dolomitic shale 

Dolomite, creamy grey, crystalline, sandy, pyritic; greenish grey, argil
laceous, pyritic limestone, and dark grey, fossiliferous, argillaceous 
limestone; dark grey, dolomitic shale 

Limest'One, dark grey, argillaceous, finely crystalline; brownish grey, 
dense, slightly dol'Omitic limestone; dark grey, dolomitic, pyritic 
shale; a few fossil fragments 

Dolomite, grey, finely sugary, argillaceous, sandy, pyritic; a few 
large quartz grains; a little dark grey shale 

Dolomite, sandy, as above; dolomitic sandstone; much interbedded 
dark grey shale 

Sandstone, light grey, coarse-grained; chiefly rounded, frosted, and 
pitted quartz, well cemented with lime 

Sandstone, as above; much light grey, fine-grained, dolomitic sandstone 
Limestone, dark brownish grey, finely crystalline to cryptocrystalline, 

slightly dolomitic and argillaceous; a little secondary calcite; 
quartz grains (cavings?) 

Limestone, dark brownish grey, dolomitic, sandy, cryptocrystalline 
to finely sugary, large quartz grains (cavings ?) 

Dolomite, dark grey, silty, sandy, with large quartz grains, finely sugary; 
a little limestone, brownish grey, cryptocrystalline, as above 

Sandstone, light grey, coarse, well cemented, composed chiefly of large, 
rounded, frosted quartz grains; dolomit ic cement 

Dolomite, dark grey, finely crystalline, argillaceous, sandy, grading to 
dolomitic, fine-grained sandstone; a little white sandstone, fine
grained, with black fragments 

Shale, dark grey, fissile, and light grey, with black flecks, limy nodules, 
and lamirn:e, sandy, pyritic 



Depth 

Feet 
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Lithology 

Chazy-con. 

'Beldens' Formation ?-con. 

6,060-6,070 Dolomite, dark grey, finely sugary, pyritic, silty to sandy, with large 
quartz grains; some white sandstone, with dark streaks; greenish 
grey, pyritic shale; a few fossil fragments 

Beekman town 

6,070-6,090 Dolomite, light grey, argillaceous, finely sugary, silty; and dark grey, 
argi llaceous, cryptocrystalline dolomite; dark grey, calcareous shale 

6,090-6,110 Dolomite, shaly, medium grey, finely crystalline, silty; much greenish 
grey, dolomitic, pyritic shale 

6,110-6,130 Shale, grey to slightly greenish grey, dolomitic; dolomite, grey, finely 
crystalline, shaly, silty, pyritic; a few sand grains 

6,130-6,140 Missin!$ 
6,140--6,150 Dolomite, light grey, shaly to finely crystalline, silty; considerable 

greenish grey to grey, dolomitic shale 
6,150--6,160 Dolomite, dark grey, finely crystalline, silty, argillaceous; dark grey, 

dolomitic, silty shale 

Note. The Pontgrave River shales in this well have been separated 
from the Lorraine on the basis of their content of finely crystalline lime
stone. The contact may not correspond exactly with the actual contact 
as determined by fauna! differences, but is probably very close to i t. 

As in other wells, the Lorraine-Utica contact cannot be determined. 
The black shales with the dark brmrn streak, typical of the Utica, appear 
to grade upwards to grey shales and to be interbedded with the lower part 
or the Lorraine. 

The top of the Trenton has been selected arbitrarily at the highest 
occurrence of finely crystalline limestone, although there is little limestone 
in the upper 120 feet of the limestone-shale section in this well beneath 
the black shales of the Utica. This upper section, consisting of dark, 
calcareous shales and dark, argillaceous, silty limestones, from 4,810 to 
5,390 feet, is believed to be a more shaly facies of the upper part of the 
Trenton, possibly corresponding with the Terrebonne and Tetreauville 
of the Montreal area and possibly including beds above or below these 
formations. It may be equivalent to part of the Utica. The lower crystal
line part of the Trenton in this well appears to be thinner than in the St. 
Hubert or the St-Gregoire wells. The lower beds, from 5,720 to 5,770 
feet, are dense to finely crystalline, and the crystalline, fossiliferous beds 
found just above the Black River in the other wells are missing. The base 
of the Trenton in this well, unlike the other wells examined, includes a 
fine-grained calcareous sandstone. 

The Chazy in this well consists of finely crystalline dolomitic lime
stones, dolomites, and sandstones, and is not similar in lithology to the 
Laval formation of the Montreal area. It may be equivalent to the 
'Beldens' formation, which it resembles, or may represent a change in 
facies of the Laval formation. It is possible that these beds between the 
Black River and the known Beekmantown do not correspond with either 
the Laval or the 'Beldens'. Moreover, there is no positive evidence that 
they are Chazy in age. 
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CANADIAN SEABOARD ST-GREGOIRE No. 1 WELL 

Location: lot 300, range bas du village, Parish of St-Gregoire, Nicolet 
county, Quebec 

Elevation: 90+ feet Drilled: 1934 
Total depth: 6,030 feet Rig: cable 
Samples examined by H. R. Belyea, 1946; revised in part, 1950 

Depth 

Feet 

40-70 
70-170 

170-180 
180-210 
210-220 
220-260 
260-270 
270-290 
290-300 
300-310 
310-410 
410-420 

420--470 

470--490 

490-520 

520-550 

550-570 

570-580 

580-590 

590-640 

640-650 

650-680 
680-690 

690-750 

99918-5i 

Lithology 

Richmond 

Becancour River Formation 

Shale, red, micaceous, spotted with gypsum; a little grey shale 
Shale, red, with a little gypsum 
Shale, red, and greenish grey, micaceous, in about equal propor~ions 
Shale , red, as above 
Shale, red; a li ttle grey shale 
Shale, red, as above 
Sha1e, greenish grey; about 40 per cent red shale, as above 
Shale, red; a Ii l tie grey shale, as above 
Shale, red, as above 
Shale, red; con iderable grey shale, as above 
Shale, red, as above 
Shale, red and greenish grey in abou t equal proportions; trace of 

grey limestone 
Shale, greenish grey, muddy, in part silty; trace of red shale and of 

limestone in most samples 

Pontgrave River Formation 

Shale and limestone: greenish grey, soft, fissile shale; dark grey, finely 
crystalline, very silty, fossiliferous limestone; brachiopods and 
ostracods 

Shale and limestone : greenish grey shale and dense, bluish grey, silty 
limestone in about equal amounts; brachiopod imprints, 500 to 
520 feet; ostracods in limestone, 500 to 510 feet; trace pyrite, 
510 to 520 feet 

Shale, greenish grey, silty; much bluish grey, finely crystalline, silty 
limestone, some Yery fossiliferous; brachiopods and ostracods 

Limestone, bluish grey, finely crystalline, fossiliferous, silty; much 
greenish grey shale; brachiopods 550 to 560 feet 

Shale, greenish grey, sandy; greenish grey, fine-grained, micaceous 
sandstone; a litt le limestone; brachiopod imprint 

Shale, greenish grey; some fine-grained, micaceous sandstone; a little 
fossiliferou s limestone; a few ostracods; some shales contain shiny 
black spec.ks, which may be carbonaceous material 

Shale, greeni h grey; a Ii ttle fossiliferous, silty limestone; fine-grained 
sandstone and sandy shale 

Shale, greenish grey; a li ttle fossiliferous, silty limestone and fine
grained sandstone; a little red shale has probably caved from 
above 

Shale, greenish grey; some grey, fossiliferous limestone 
Shale, greenish grey; less grey fossiliferous limestone than above; a 

Ii ttle calcareous sandstone 

Lorraine and U lica 

Shale, soft, greenish grey; fragments usually rounded; a little lighter 
grey, calcareous siltstone and fine-grained sandstone; traces of 
fossil limestone; brachiopod imprint 740 to 750 feet 



II 

Depth 

Feet 

750--800 

800--820 

820-830 

830-850 
850-880 

:: ! 

880-920 

·920-960 

'960-970 

:970-990 

~90-1 ,020 

1,020-1 ,050 

1,050-1,100 

1,100-1,120 

1,120-1,130 
1,13()-,1,140 

1,140-1,150 
1,150-1,180 

1,180- 1,210 

1,210-1,240 

1,240-1,250 
1,250-1 ,290 

1,290-1,310 

1,310-1,340 

1,340-1 ,370 

62 

Lithology 

Lorraine and Utica-con. 
Shale, soft, greenish grey, as above; calcareous, sandy shale ; green , 

micaceous sil tstone wi th small black specks, grades to fine-grained 
sandstone; a li t tle fossilife rous limestone; brachiopod imprints 
750 to 790 feet ; bryozoa 770 to 790 feet 

Shale, greenish grey ; a lit tle light grey, calcareous, fine-grained sand
stone ; shell fragments replaced by calcite rhombs 

Sandstone, sil tstone, and shale: light grey, micaceous, calcareous, sandy 
shale ; si ltstone and fine-grained sandstone, as above ; little grey, 
micaceous, fissile, silty shale ; imprint of pelecypod 820 t o 830 fee t 

Shale, as above; a little sandstone and siltstone, as above 
Shale and sandstone, as above ; light grey, calcareous, sandy shale 

and sandstone ; ostracods and crinoid disk 850 to 860 fee t ; brown 
calcite rlmmbs replacing shell fragments 860 to 880 feet ; bryozoa 
870 to 880 feet 

Shale, greenish grey; a little light grey , sandy shale; sandy shell lime
stone 880 t o 900 feet 

Shale, sil tstone, and sandstone: greenish grey shale ; greenish grey, 
calcareous siltstone and fine-grained sandstone, more t han 50 per 
cent of sample; vein calcite 950 to 960 feet ; brachiopods and 
bryozoa 

Shale, sil tstone, and sandstone, as above ; sandy shell limestone; vein 
calcite 

Shale, as above; siltstone and sandstone, as above, less t han 50 per 
cent of samples 

Shale, as above, grading to fissi le, slightly silty, grey shale, and cal
careous siltstone; a few fragments show slickensides 990 to 1,000 
feet ; vein calci te 1,000 t o 1,010 feet 

Shale and si ltstone: greenish grey shale, in part fissile ; calcareous, 
sandy sil tstone; a li ttle shell limestone; metaben tonite 1,020 to 
1,030 feet; bryozoa fragments 1,020 t o 1,030 fee t; crinoid stems 
1,040 to 1,050 fee t 

Shale and sandstone: about 60 per cent greenish grey shale and sandy 
shale grading to fine-grained sandstone (about 40 per cent) ; 
brachiopod imprints 1,060 to 1,070 feet; crinoid stems 1,090 to 
1,100 feet 

Siltstone, fine-grained sandstone, and shale, as ·above ; some sandy, 
shell limestone; bryozoa and brachiopods 

Shale and siltstone, as above; bryozoa 
Shale, about 70 per cent; siltstone and fine-grained sandstone, as above 

about 30 per cent 
Siltstone, sandstone, and shale, as above 
Shale, greenish grey t'O grey, in part darker t han above and more 

fissile; a lit tle lighter grey, sandy siltstone and fine sandstone 
Shale and sandstone : greenish grey, sandy shale, in part fissile ; fine 

sandstone, as above; much soft, greenish grey sliale; fossil frag
ments, mostly replaced by calcite , numerous in sandy layers 

Shale, sil tstone, and sandy shell limestone ; bryozoa, brachiopods, and 
crinoid stems 

Sandstone, siltstone, and shale, as above 
Shale, greenish grey, in part fissile; min'Or grey , sandy siltstone and 

fine sandstone ; a little shell limestone 
Sandstone, siltstone, and shale: grey , fine-grained, impure sandstone 

and sandy siltstone; much grey shale ; slickensides 1,290 to 1,300 
feet ; vein calcite 1,300 t o 1,310 fee t 

Siltstone, sandstone, and shale; greenish grey shale; grey, calcareous 
sandy shale, siltstone, and fine-grained sandstone in excess of 
shale; sandy shell limestone; bryozoa 1,330 t'O 1,340 fee t ; trace 
vein calcite ; greenish brown metabentonite 1,330 to 1,340 feet 

Shale, siltstone, and sandstone : soft, greenish grey and darker grey, 
fissile shale slightly in excess -Of siltstone and sandstone; crinoid 
stems; brachiopod imprint 1,380 to 1.390 feet ; vein calcite 1,340 
to 1,350 feet 



Depth 

Feet 

1,370-1,390 
1,390-1 ,460 

1,460- 1,480 

1,480-1 ,600 

1,600-1 ,630 

1,630- 1.640 
1,640-1 ,650 

1,650-,1 ,680 

1,680-1,770 

1,770-1.810 
1,810-1,870 

1,870-1 ,900 

1,900-1 ,960 

1,960--2,040 

2,040-2 ,070 

2,070-2,110 

2,110-2,200 

2.200-2 ,260 
2,260-2,410 

2,410--2,500 

2,500-2,530 

2 ,530-2 ,550 

2,550-2,640 
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Li thology 

Lorraine and Utica-con. 

Sandstone, sillstone, shale, and sandy shell limestone 
Sandstone, siltstone, and shale : same as above, but with sandstone and 

si ltstone in excess ; fissile, grey shale increasing in amount; fossil 
fragments numerous ; vein calcite 1,390 to 1,400 feet; bryozoa 
1,390 to 1,400 feet ; crin oid disks 1,410 to 1,420 feet 

Shale and andstone : greenish grey, slightly calcareous, sandy shale, 
grading in to il tstone and fine-grained sandstone ; soft, grey, 
fissile shale in about equal amount; shale and sandy layers inter
laminated ; sl ickensides and vein calci te 

Shale. soft, light greenish grey, as above, and darker grey, micaceous. 
fissile shale ; lighter grey , slightly calcareous, sandy shale and silt
stone, wi lh in terlamime of shale and sand; crinoid fragm ents 
1,470 to 1,480, 1,500 to 1,510, and 1,550 to 1,560 feet; small straight 
cephalopod 1,510 to 1,520 feet ; brachiopods common; vein calcite 
1,530 lo 1,550 feet 

Shale, grey, fissile; some greenish grey shale, as above; grey, shaly 
siltstone and fine sandstone as abo ve 

8iitstone, sandstone, and shale; sil t tone and sandstone in excess 
Shale and si ltstone : grey shale; some ancly sil tstone; brachiopod 

fragments 
Shale, grey, sil ty ; some light grey and dark grey , fine, micaceous 

"pencil" shale 
Shale and sil tstone : grey, micaceous, fissile shale and sil ty shale, wi th 

rough partinO' ; darker grey shale increasing downwards ; siltstone. 
as abo,·e ; in te rlamination of sandy and shale layers ; brachiopocl 
fragment 1,680 to 1,690 feet ; shell limestone 1,740 to 1,750 feet 

Sillstone, sandstone, and shale, as above ; sandy beds in excess 
Shale and siltstone : fiss ile, bri t tle, silty , grey shale ; sandy, shaly 

siltstone ; interlaminated sanely and shaly layers ; brachiopod frag
ments 1,820 to 1,830 feet; trace vein calcite 1,850 to l ,860 feet; 
a li ttle fine "pencil" shale 1,860 to 1,870 feet 

Shale, grey, chiefly wi th rough fracture ; in part darker grey, brittle , 
silty, sandy shale and siltstone ; metabentonite 1,880 to 1,890 feet 

Shale and sandstone : grey, britt le, silty shale; greenish grey and brown, 
fi ne-grained, slightly calcareous sandstone; a little fine, fissile 
shale ; brachiopods and bryozoa 1,900 to 1,930 feet 

Shale, grey, in part fissile ; some darker grey , ilty, more britt le shale; 
a li ttle in terlaminated siltstone; metabentonite 1,960 to 1,970 
feet; vein calcite 1,990 to 2,000 feet ; brachiopod fragments 1,980 
to 1,990 and 2,030 to 2,040 feet 

Shale, medium grey, brittle, in terlaminated with sil tstone, as above; 
a little lighter grey shale; trace vein calcite 2,050 to 2,060 feet 

Shale, grey, as above ; silty and sandy shale grading into fine-grained 
sand. Lone ; some light grey, fissile shale ; trace vein calcite 2,080 
to 2,100 feet 

Shale and ~andstone : medium to dark grey, bri t tle shale ; lighter grey, 
fissile and nndy shale ; siltstone and fine-grained sandstone, in 
part in te rl aminated wi th shale ; brownish metabentonite-like shale 
2,180 to 2,200 feet 

Sandstone and shale, same as above, bu t wi th sandy layers predominant 
Shale and sandstone, same as above, but wi th sandy layers subordinate 

to mediu m grey shale ; slickensides 2,320 to 2,350 feet 
Sanc!stone and shale : interlaminated grey shale and light grey, sandy 

siltstone and fine sandst·one ; some shale darker than the above 
Shale, dark grey, fi scile, wi th in terlaminated light grey, sandy siltstone ; 

considerable ligh ter grey shale, as above 
Shale, dark grey, fissile, wi th a little interlaminated sandy siltstone; 

some very fine, fiss ile shale 
Shale, dark grey. fissile ; metabentoni te 2,550 to 2,560 feet; slickensides 

2,570 to 2,580 feet 



Depth 

Feet 

2,640-2,790 

2,790-2 ,890 

2,890--.2,950 

2,950-3 ,040 

3,040-3,130 

3,130-3,170 
3,170-3,550 

3,550-3,600 

3 ,600-3 ,830 
3,830-3 ,840 

3,840-3,980 

3,980-3,990 
3,990-4,060 
4,060-4,110 

4,110-4,130 

4,130-4,140 

4,140-4,150 
4,150-4,160 

4,160-4,220 

4,220-4,240 

4,240-4,270 

4,270-4,320 

4,320-4,330 

4,330-4,380 

4,380-4,400 

4,400-4,410 
4,410-4,490 
4,490-4,510 
4,510-4,520 
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Lithology 

Lorraine and Utica-con. 
Shale, grey to dark grey, fiss ile, in part with small pyrite nodules; 

a little interlaminated sandy siltstone and fine sandstone; slicken
sides 2,670 to 2,690 and 2,770 to 2,780 feet; vein calcite 2,770 to 
2,780 feet ; metabentonite 2,740 to 2,750 feet 

Shale, dark grey, chiefly soft, but some hard and bri ttle; a little 
inte rlaminated fine-grained sandstone; a little dolomi tic sandstone 
2,800 to 2,840 feet; vein calcite 2,880 to 2.890 feet 

Shale, dark grey, mostly hard and brittle, wit h sandy laminations ; a 
li ttle lighter grey, soft shale 

Sha'.e, chiefly dark grey, with a li t tle in terlaminated sandstone ; dolomite, 
light brown, silty, 3,020 to 3,030 feet; metabent·onite 3,060 to 
3,070 feet 

Shale, dark grey, wi th a li t tle interlaminated sandstone ; light grey
buff dolomite 3,100 to 3,110 feet 

Shale, medium to dark grey, as above 
Shale, dark grey, fiss ile ; t race of dolomitic siltstone in most samples ; 

vein calcite 3,260 to 3,280 feet; pyri te 3,220 to 3,230 and 3,320 
to 3,330 feet ; metabcntonite 3,330 to 3,340 feet 

Shale, dark grey; a li ttle black shale wi th dark brownish grey streak, 
t he black shale increasing in proportion downwards 

Shale, dark grey and black; a lit tle sandstone : pyrite 3,660 to 3,670 feet 
Shale . black, with brownish grey streak, pyritic; a li ttle brown, sil ty 

dolomi te 
Shale, black, wi th brownish grey streak , calcareous, pyritic in part; 

pyrite ~ ,960 to 3 ,970 feet 
Shale, b!ac., , with brown streak, calcareous, pyritic; metabentonite 
Sha le, black, with brown streak, pyritic 
Shale, black, with dark brown streak, very calcareous, blocky 

Trenton 

T errebonne and T etreauville Equivalents? 

Shale, black to dark grey: a few fragments of brown, finely crystalline, 
silty limestone; pyrife; calcite 4,110 to 4,120 feet 

Shale. dark grey, calcareous, with a sligh tly brownish streak , grades 
to dark brownish grey, dense, shaly, silty limestone; pyri te 

Shale, dark grey, blocky, calcareous ; slightly brownish streak 
Shale, as above; fragment of brown, finely crystalline limestone, with 

shaly partings 
Shale. dark grey, as above; in part very calcareous with blocky frac

ture; gradational towards shaly limestone; pyrite 
Shale , black , fissile, less calcareous t han above, brownish grey streak ; 

some dark grey, calcareous, blocky shale grading to shaly lime
stone; pyrite 

Sh.ile, da rk grey, calcareous; a few fragments of grey-brown, finely 
crystalline, argillaceous, silty limestone; slickensides ; vein calcite ; 
pyrite 

Shale and limestone : shale, dark grey, calcareous, slightly browniHh 
streak; dark brownish grey, finely crystalline, shaly limestone 

Shale and shaly limestone: limestone more abundant than above; 
brown, highly micaceous metabentonite 

Shaly limestone and shale: dark brownish l'(rey, dense, slightly sil ty, 
shaly limestone; dnrk grey, calcareous shale 

Shale and limestone : dark grey, calcareous shale, as above ; about 20 
per cent brown, finely crystalline, argi llaceous, finely silty limestone 

Shale and limestone, as above; about 40 to 50 per cent limestone 
Shale and limestone, as above; about 10 per cent limestone 
Shale, dark grey, calcareous 
Shale and limestone: dark grey, calcareous shale; 20 per cent dark 

grey, finely crystalline, finely silty, shaly limestone 



Depth 

F eet 

4,520-4,540 
4,540-4,600 
4,600-4,670 

4,670-4,690 

4,690-4,710 

4,710-4,730 

4,730-4,780 

4,780-4,790 
4,790-4,810 

4,810-4,820 

4,820-4,850 

4,850-4,860 

4,860-4,880 
4,880-4,900 

4,900-4,910 

4,910-4,930 

4,930-4,970 

4,970-4,980 

4,980-4,990 
4,990-5,000 

5,000-5,030 

5,030-5,050 

5,050-5,060 

5,060-5,070 
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Lithology 

Trenton-con. 

T errebonne and Tetreauville Equivalents?-con. 

Shale and limest·one. as above; about 30 to 50 per cent limestonu 
Shale, dark grey, calcareous; a little shaly limestone, as above 
Limestone and shale : limestone, brownish grey, finely crystalline to 

dense. argi llaceous, lightly silty; interbedded shale, dark grey, 
with light brown streak, calcareous, silty, pyritic in part; minute 
calcite veins 4,600 to 4.620 feet 

Limestone, in part brownish grey, dense, and argillaceous, and in part 
dark grey, crystalline, and argillaceou ; much shale, dark grey, 
calcareous, fineb' sil ty, fissile; pyritic in part 

Limestone, ch iefly dark grey, fine ly crystalline; some brownish grey, 
argillace-ou. limestone; a little shale, as above; brachiopod and 
crino id fragments 4,710 to 4,720 feet 

Montreal and Mile End Equivalents? 
Limestone . dark grey, finely to medium crystalline, argillaceous; some 

brachiopod and crinoid fragments 
Limestone, dark brownish grey, finely to medium crystalline; some 

fossil fragmC'Ilt. ; a li t tle dark grey shale, with a grey streak; 
o tracods 4,760 to 4,770 feet; a little light grey, finely sugary, dense, 
argil laceous lime tone 4,750 to 4,780 feet 

Limestone, same as above; shale partings and laminations 
Limestone, dark grey, finely crystalline, finely silty; lighter grey, 

medium crystalline limestone, in part recrystallized fossil frag
ments; crinoids and ostracods 

Limestone, light grey, medium to coarsely crystalline ; some darker, 
finely crystalline limestone; dark grey shale, with crinoid disks; 
brachiopods 

Limestvne, grey. medium to coarsely crystall ine; probably recrystal
lizeJ fossi liferous limestone; milky to smoky chert 4,830 to 4,840 
feet 

Limestone and shale: brownish grey, finely to medium crystalline, silty 
limestone; some clear, crystalline calcite; dark grey shale 

Limestone, dark grey, finely crystalline, argi llaceous ; grey chert 
Limestone, dark grey. finely crystalline, lightly dolomitic, slightly 

argillaceous; a little smoky chert; brachiopods 
Limestone, grey, fin ely to medium crystalline, finely si lty; a few 

brarhiopo<l fragm ents; race of pyrite 
Limestone, grey, finely crystalline, and light grey, coarsely crystalline; 

brachiopods; light grey chert, with pyrite; the coarser limestone 
drills to small fragm ents 

Limestone, buff-grey, medium to coarsely crystalline, cherty, with 
grey to buff chert; brachiopod fragments 

Limestone, dark grey, fi nely to medium crystalline; some dark grey 
chert; brachiopods 

Missing 
Limestone, dark grey, finely crystalline, si lty; some lighter grey, 

cr)•sta! line limestone; dark grey shale partings ; crinoid disks 
Limestone, buff-grey, finely to coarsely c:·ystalline; silty, in part; 

dark shale partings; a few poorly preserved brachiopod and crinoid 
fragm ents 

Limestone, dark grey, finely crystalline, silty, fossiliferous; brachiopod 
fragments; hale, with a few large sand grains, 5,030 to 5,040 feet 

Limestone, dark grey, fine ly crystalline, si lty, argillaceous, fossiliferous; 
numerous brachiopods; dark grey shale ; pyritic, light green meta
bentonite 

Limestone, dark grey, finely crystalline, silty, argillaceous, as above ; 
brachiopods; dark grey shale 



Depth 

Feet 

5,070-5,090 

5,090-5,100 

5,100-5,110 

5,110-5,120 

5,120-5,130 

5,130-5,140 

5,140-5,150 

5,150-5,170 

5,170-5,180 

5,180-5,210 

5,210-5,240 

5,240-5,245 

5,245-5,260 

5,260-5,270 

5,270-5,300 

5,300-5,310 

5,310-5,330 

5,330-5,340 

5.340-5,350 
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Lithology 

Montreal and Mile End Equivalents?-con. 

Limestone. in part dark grey, finely cry talline, finely silty and slightly 
argillaceous, and in part light grey and coarsely crystalline; 
brachiopods; crinoids 

Limestone, dark grey, finely crystalline, as above; light grey, coarsely 
crystalline limestone, in part recrystallized fossil fragments; bra
chiopods, crinoids, and recrystallized bryozoa or coral-like fossils 

Limestone, dark grey, fine ly crystalline, finely silty, argillaceous; some 
crystallized fossil fragments; bryozoa and brachiopods; dark grey 
shale 

Limestone, buff-grey, medium to coarsely crystalline, dolomitic (20 per 
cent), in part composed of bryozoa, brachiopods, and crinoids; 
darker grey, finely crystalline limestone; a little dark grey shale 

Limestone, light grey, crystalline, and darker grey, finely crystalline, 
slightly dolomitic; fossil fragments; light grey, clear chert 

Limestone, light grey, medium to coarse ly crystalline, most of it drilled 
in to small fragments; brachiopod fragments common 

Limestone, grey, finely to medium crystalline, slightly dolomitic, fine!y 
silty, fossiliferous; corals(?), bryozoa, and brachiopods 

Limestone, grey, dolomitic (10 to 20 per cent), crystalline, and light 
buff-grey, crystalline, slightly dolomitic limestone; pyritic in part; 
thin, dark shale partings; brachiopod fragments 

Limestone, grey, finely to medium crystalline; argillaceous in part; 
dark brownish grey chert 

Limestone and shale: grey, finely crystalline limestone, in part com
posed of recrystallized fossil fragments; bryozoa and brachiopods; 
dark brownish grey chert; black shale, in part waxy; pyrite 

Blaclc River 

Leray and Lowville Formations 

Limestone, dark greyish brown. cryptocrystalline, sublithographic, 
slightly dolomitic, si lty; some light buff, coarsely crystalline, slightly 
dolomitic limestone 

Limestone, dark greyish brown, dense, cryptocrystalline, subli thographic, 
slightly dolomitic; sandstone, grey, calcareous, pyritic, very fine
grained; a little dark grey shale 

Pamelia Formation 
Limestone, greyish brown, very sandy, with very fine sand grains; 

grades to dark grey, calcareous, fine-grained sandstone 

Chazy 

Limestone, dark greyish brown, cryp tocrystalline, slightly dolomitic, 
and sl ightly sanely; dark grey shale partings 

Sandstone, limy, light to medium grey, fine-grained, with a few large 
quartz grains; a li ttle dark grey shale, and a little brown, dolomitic, 
sandy limestone 

Sandstone and dolomite: medium grey, sandy dolomite with quartz 
veins; coarse-grained sandstone, with rounded, frosted, pitted 
quartz grains; a li ttle shale, with large quartz grains 

Dolomite, medium grey, sugary, silty; conglomerate of large quartz 
grain in a shaly, dolomitic matrix 

Limestone, medium grey, slightly dolomitic, argillaceous and sandy in 
part; light grey, fine-grained, calcareous sandstone, with scattered 
large quartz grains 

Sandstone, calcareous, fine-grained , with a few large quartz grains; a 
little limestone, medium grey, sandy; a li ttle dark grey shale 



Depth 

Feet 

5,350-5,360 

5,360-5,370 

5,370-5,380 

5,380-5,400 

5,400-5,410 

5,410-5,420 

5,420-5,430 

5,430-5,440 

5 ,440-5,450 

5,450-5,460 

5,460-5,490 

5,490-5,500 

5,500-5,510 

5,510-5,530 

5,530-5,540 

5,540-5,550 

5,550-5,580 

5,580-5,590 

5,590-5,650 

5,650-5,660 

5,660-5,670 

5,670-5 ,680 

5,680-5,690 

5,690-5,710 

5,710-5,730 
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Lithology 

'Beldens' Formation (?) 

Limestone, brown, dense, lithographic; some layers very sandy, with 
rounded, frosted quartz grains 

Limestone, dark grey, dense, very finely crystalline, slightly dolomitic, 
in part argillaceous 

Limestone, dolomitic, dark brownish grey, dense, argillaceous, sandy; 
a li ttle dark grey, sandy shale 

Limestone, light brown, cryptocrystalline, and in part dark greyi~h 
brown, sandy, slightly dolomitic, and argillaceous; a little dark 
grey, silty shale; dolomite, grey, calcitic, sandy, granular 

Limestone, light brown, cryptocrystalline, slightly dolomitic, sandy; 
dolomite, grey, sandy, argil laceous 

Dolomite, limy, brownish grey, dense and sugary, argillaceous, sandy; 
thin sandstone layers 

Dolomite, grey, sugary, argillaceous, sandy, with a few large qu artz 
grains; grades to dark grey, dolomitic sandstone 

Dolomite, medium grey to very light grey, sugary, sandy; thin sha1e 
partings; sandstone, light grey, fine-grained; dark grey, dolomitic 
si ltstone 

Dolomite, medium grey, sugary, sandy. with large, rounded quartz 
grains; grades to dark grey, dolomitic siltstone 

Sandstone, light to medium grey, fine-grained, dolomitic; a few large 
sand grains 

Dolomite, medium grey, limy, sugary, sandy; some layers with large 
quartz grains; grades to dolomitic, fine-grained sandstone; dark 
grey shale partings 

Dolomite and sandstone, same as above, but with a little greenish 
grey, soft, pyritic shale 

Dolomite, sandstone, and shale, same as above; a li ttle brown, crystal
line limestone 

Dolomite and siltstone: dark brownish grey, sugary, argi llaceous dolo
mite, in part with large quartz grains; grades to argillaceous, 
dolomitic siltstone, and dark brownish grey, silty shale 

Limestone, mottled with dolomite, dark brown, cryptocrystalline, sub
lithographic, sandy in part 

Dolomite, medium grey, sugary, sandy; grading to dolomitic siltstone 
and silty shale 

Dolomite, same as above; interbedded sandstone, light grey, coarse
grained, well cemented; pyritie in part 

Sandstone, light grey, coarse, well cemented; large quartz grains in 
finer matrix; sandy dolomite and siltstone, as above 

Sandstone, coarse, composed chiefly of large, rounded, frosted, pitted 
quartz grains well cemented in fine quartz and shale matrix 

Sandstone, same as above; a li ttle interbedded sandy dolomite, shale, 
and siltstone 

Shale, dark grey to greenish grey, silty, micaceous, soapy, pyritic; 
sandstone, coarse quartz grains in a shaly matrix, as above 

Siltstone, shale, and sandstone: dark grey, dolomitic, argi llaceous silt
stone and dark grey shale; lighter grey, fine-grained sandstone: 
olive-grey, soapy shale; a few large, rounded, frosted quartz grains 

Beekmanlown 

Siltstone and shale: dark grey, pyritic, dolomitic siltstone; dark grey 
shale; some light grey, fine, calcareous sandstone with bro"·n 
and b lack hiny fragments, large quartz grains, and pyrite 

Siltstone and dolomite: dark grey, dolomitic siltstone and fine, silty, 
argillaceous dolomite; green shale 

Dolomite and siltstone: light grey, finely crystalline, silty dolomite and 
dolomitic siltstone; greenish grey shale 



Depth 

F eet 

5,730-5,740 

5,740-,5,770 

5,770-5 ,780 

5,780-5,790 

5,790-5,820 

5,820-5,830 

5,830-5,840 

5,840-,5,850 

5,850-5 ,860 

5,860-5,870 

5,870-5,880 

5,880-5,890 

5,890-5,910 

5,910-5,920 
5,920-5,930 

5,930-5,940 
5,940-5,980 

5,980-5,990 

5,990-6,000 
6,000-6,020 
6,020-6,030 
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Lithology 

Beekmantown-con. 

D olomite and siltstone: light grey, sugary, silty, calcitic, argillaceous 
dolomite ; grey, dolomitic siltst'One 

Siltstone, greenish grey, dolomitic, argillaceous; grades to silty, sugary 
dolomite; dark grey shale 

D olomite and sil tstone: light grey, finely crystalline, silty dolomite 
grading to dolomitic siltstone ; dark grey shale partings 

Siltst'One and dolomite: grey, granular, silty dolomite grading to 
dolomitic siltstone 

Siltstone, dolomite, and shale: brownish grey, sugary, dolomitic silt
stone and silty dolomite; dark grey shale 

Siltstone and shale : dark grey, dolomitic, argillaceous siltstone and 
dark grey shale 

D olomite, calcitic, grey, finely crystalline, silty, sandy; with large 
quartz grains 

D olomite and siltstone : grey, finely crystalline, silty dolomite and 
dolomit ic siltstone 

Siltstone and shale : dark grey, dolomitic siltstone, varying to silty 
dolomi te ; dark grey and green shale 

D olomite, dark grey, finely crystalline, sugary, silty; dark grey, silty 
shale ; scattered large quartz grains 

Sandstone a nd dolomite : light grey, fine-grained, dolomitic, pyri tic 
sandstone, with some larger, rounded, frosted sand grains; light 
grey, fine, sandy dolomite; dark grey shale 

Dolomite and siltstone: grey, silty, sugary dolomite grading to dolomitic 
siltstone 

Dolomite, si ltstone, and shale : grey, sil ty, sugary dolomi te and dolo
mitic siltstone; dark grey, silty shale 

Dolomi te, grey, crystalline, sandy 
D olomite and sil tstone : grey, sugary, silty dolomite and dolomitic 

siltstone; a few large quartz grains 
D olomi te, calcitic, grey, crystalline; scattered sand grains 
Siltstone, dolomite, and shale : dark grey, finely crystalline to granular 

dolomi te ; some dolomi tic siltstone; dark grey shale 
Dolomite and siltstone: dark grey, sugary, silty dolomite and grey, 

crystalline dolomi te ; dark grey dolomi tic siltstone; scattered 
large quartz grains 

D olomite, grey, crystalline, in part with granular texture 
D olomite, light grey, fine ly crystalline 
Dolomite, calcitic, grey, sugary, silty 

N ates. The Pontgrave River formation is distinguished from the 
Lorraine by the presence of finely crystalline limestone in the former. This 
change may not correspond exactly with the boundary between the Lorraine 
and Pontgrave River as determined by fauna! associations, but is probably 
close to it, is consistent in most of the wells examined, and, thus, makes a 
fairly reliable criterion. 

As in most of the wells, the change from Utica to Lorraine cannot be 
determined in this well. The black, Utica-type shales, with the dark brown 
streak, grade upward and appear to be interbedded with dark shales with 
a grey streak. 

The top of the Trenton is placed at the top of the highest b::ind of 
finely crystalline limestone below the Utica shales. The limestones in 
this upper part of the Trenton are very shaly, and are interbedded with 
dark grey shales. The amount of shale is much greater than in the wells 
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near Montreal and on the north shore of the St. Lawrence. These beds 
probably form a more shaly facies of the Terrebonne and Tetreauville, 
and may also represent a longer period of deposition. 

The beds between the Black River and the dark grey silty argillaceous 
dolomites, typical of the Beekmantown, have all been placed in the Chazy. 
The lower part of the Chazy, from 5,350 to 5,680 feet, is believed to 
correspond with the 'Beldens' formation, which is exposed in the St. 
Dominique thrust slice and to which it is lithologically similar. It is also 
similar to the Chazy of the St-Gerard well. The beds overlying this group, 
from 5,260 to 5,350 feet, composed of sandstones, dolomites, and limestones, 
may correspond with the beds above the 'Beldens' in the St. Dominique 
thrust slice. They are not similar in lithology to the Laval formation of 
the Montreal area, although they may represent a different facies of that 
formation. 

CARTIER NATURAL GAs No. 5 WELL 

Location: I t miles southwest of Lanoraie village, Berthier county, 
Quebec 

Elevation : 101 feet Drilled: 1934-35 
Total depth: 2,500 feet Rig: cable 
Samples examined by H. R. Belyea, 1946 

Depth Lithology 

Feet 

0-200 Drift 

200-220 

220-230 

230-240 
240-280 
280-290 

290-300 
300-320 

320-390 

390-430 

430-450 

450-460 
460-490 
490-520 
520-550 
550-610 

610-620 

620-630 
630-660 

Lorraine and Utica 

Shale, medium grey, fissile, micaceous, slightly silty, and darker grey, 
silty, less fissile shale 

Shale, medium grey, similar to above; some grey, fine-grained, lamin
ated, calcareous sandstone and siltstone; crystallized bryozoa and 
brachiopods form sandy limestone; metabentonite 

Shale and sandstone, as above; brachiopods and bryozoa 
Missing 
Shale, medium grey, fissile, interlaminated with sandy shale, siltstone, 

and fin e-grained calcareous sandstone; fossiliferous sandy limestone 
Shale, as above; a li ttle sandy shale 
Shale, as above; more sandy shale grading to fossiliferous sandy lime

stone; brachiopod imprints numerous 
Shale, medium grey, as above; sandy shale and fine-grained, calcareous 

sandstone; fossil fragments; crinoids 370 to 390 feet 
Shale, medium grey; a little sandy shale and fine-grained, calcareous 

sandstone 
Shale, sandy shale. and fine-grained sandstone, as above; brachiopods 

and crinoids 430 to 440 feet 
Shale, sandy shale, and much fine-grained sandstone; bryozoa 
Shale, sandstone, and sandy shale; crinoid stems 480 to 490 feet 
Shale, medium to dark grey; a li ttle sandy shale; vein calcite 
Missing 
Shale, medium to dark grey, fissile, in part micaceous; a little sandy 

shale and calcareous siltstone 
Shale, medium grey to dark grey, fissile; some calcareous siltstone; 

light green to light brown metabentonite; slickensic.les; vein calcite; 
pyri te 

Shale and siltstone, as above; slickensides; vein calcite; pyrite 
Shale, some siltstone, as above; vein calcite 



Depth 

Feet 

660-740 

740--790 

790--810 

810--840 
840--850 

850-860 
860-870 
870- 1,070 

1,070--1 ,170 

1,170--1,180 
1, 180--1 ,320 

1.320-1,340 
1,340-1 ,460 

1,460--1.470 
1 ,470~ 1 ,560 
1,560--1,750 

1,750--1 ,820 

1,820--1 ,880 

1,880--1 ,890 
1,890--1, 940 

1 ,940~1 ,950 
1.950--1 ,960 
1,960-2,020 

2.020--2,030 
2,030--2,040 
2,040--2,060 
2 ,060~.100 

2,100--2,140 

2,140-2,150 

2,150-2,220 
2,220--2,240 
2,240-2,250 

2 ,25~,300 
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Lithology 

Lorraine and Utica-con. 

Shale, dark grey, in part fissile, smooth and in part silty, brit tle, rough; 
some si ltstone; a li ttle brown, sandy dolomite; vein calcite 

Shale, dark grey, in part fissile, smooth, micaceous; in part sil ty, with 
rough cleavage; some wi th a brown streak; a li ttle sandy shale 
and siltstone 

Shale, as above ; a li ttle sandy shale, siltstone, and brownish sandy 
dolomite 

Shale, as above; a li ttle sandy shale and siltstone 
Shale. as above; a li ttle sandy shale, siltstone, and sandy dolomite, 

as above 
Shale, sanely shale, and si ltstone as aboYe 
Shale, as abo ve; dark olive-green metabentoni te 
Shale, dark grey; a li ttle sanely shale and sil tstone 
Shale, dark grey; some with a brown streak; in part sandy; a li ttle 

brown, sanely dolomite and fine, dolomitic sandstone 
Shale, dark grey, as above; grey-green, soapy, speckled metabentonite 
Shale, dark grey to black, wi th a light brown streak, the black shale 

increasing in amount downwards ; metabentonite and pyrite 1,260 
to 1.270 feet 

Shale, dark grey, as above; brown, sandy dolomite 
Shale . black, with a brown streak; some dark grey shale, with a grey 

st reak ; pyrite 1,350 to 1,360 feet 
Shale, as above ; a little brown, sandy dolomite 
Shale, as above; pyri te 1,530 to 1,560 feet 
Shale, black, wi th a dark brown streak, fissile ; pyrite 1,630 to 1,650 

feet 
Shale, black, wi lh a light brown streak, calcareous; granular texture ; 

metabentoni te 1,770 to 1,780 feet ; vein calcite 1,700 to 1,780 feet 

Trenton 

Terrebonne and T etreau ville Formations (or Equivalents) 

Limestone and shale: dark, greyish brown limestone, very argillaceous, 
finely crystalline; dark grey, calcareous shale, with brown streak 

Shale, dark grey, as above; limestone, as above 
Limestone and shale : dark brown, argillaceous, and finely crystalline 

limestone and dark grey shale, as above 
Limestone and shale, as abo ve ; light green metabentonite 
Limestone and shale, as abo ve; dark brown, bentoni tic shale 
Limestone and shale: dark brown, argillaceous limestone and dark 

grey shale, as above 
Limestone and shale, as above; green metabentonite, with nodules 
Limestone and shale, as above; light brown, shaly metabentonite 
Limestone and shale, as above 
Shale and limestone : dark grey, calcareous, soapy shale ; dark grey, 

finely crystalline, argillaceous limestone 
Limestone and shale: dark greyish brown, argillaceous, finely crystal

line limestone; dark grey shale 
Shale, dark grey; a li ttle limestone ; pale green metabentoni te, with 

black nodules 
Limestone, dark greyish brown, as above; dark grey shale 
Shale and limestone : chiefly dark grey shale; some limestone, as above 
Limestone and shale: greyish brown limestone and dark grey shale, 

as above; light bluish green metabentonite, with small nodules 
Limestone and shale : dark greyish brown, finely crystalline limestone ; 

dark grey shale; brachiopods 2,280 to 2,290 feet 



Depth 

Feet 

2,300-2,310 

2,310-2.320 
2.32~.330 
2,330-2,340 

~.340-2.350 
2,35()..,2 .360 
2.360-2,390 
2,390-2,410 

2,410-2,430 

2,430-2,440 
2,440-2,455 

2,455-2,480 

2,480-2,490 

2,490-2,500 
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Lithology 

Montreal Formation (or Equivalent) 

Limestone, dark grey, finely crystalline; light grey, crystalline, fossil-
iferous limestone; crinoids and brachiopods 

Limestone, brownish grey, cryptocrystalline 
Limestone, grey, finely crystalline; brachiopods 
Limestone, light grey, coarsely crystalline, fossiliferous; brachiopods; 

dark grey shale 
Missing 
Limestone, brownish grey, finely crystalline; brachiopods 
Limestone, grey t'O light grey, finely to coarsely crystalline; fossiliferous 
Limestone, brownish grey to grey, finely to coarsely crystalline, as 

above; black, soapy shale 
Limestone, light grey, coarsely crystalline, dolomitic (40 per cent) ; 

fossiliferous-bryozoa 
Missing 
Limestone, dark grey, very finely crystalline; black chert; dark grey 

shale 
Limestone, cream, dolomitic ( 40 per cent), crystalline, fossiliferous, 

cherty; milky, banded, and smoky chert 
Limestone, cherty, as above; pale green metabentonite, with brown 

mica 
Limestone, as above, with chert 

CARTIER NATURAL GAs ST. HunERT No. 1 WELL 

Location: lot 26, St. Hubert parish, Chambly county, Quebec 
Elevation: 91 feet Drilled: 1934-35 
Total depth: 3,490 feet Rig: cable 
Samples examined by H. R. Belyea, 1946 ; revised, 1950 

D epth Lithology 

Feet 

0-20 Drift and grey shale fragments 

20-50 

50-60 
60-120 

120-130 
130-140 
140- 170 

170-180 
180-240 

240-270 
270-280 
280-310 

310-330 

Lorraine and Utica 

Shale and si ltstone: medium grey, fissile shale, m part, silty; lighter 
grey, calcareous and dolomitic siltstone 

Shale and siltstone, as above; a little green igneo·1s rock 
Shale and siltst'One, same as above 
Shale and siltstone; green igneous rock 
Shale and siltstone, as above 
Shale, medium grey, fine, smooth, fissile, micaceous, and dark grey, 

fissile to silty and irregularly fractured shale, some with a brownish 
streak; a li ttle interlaminated calcareous siltstone 

Igneous rock; shale, as above 
Shale, medium to dark grey, as above, with a little interlaminated silt-

stone; calcite veins 
Shale, medium t'O dark grey, with a little siltstone, as above 
Igneous rock; shale, as above 
Shale, medium and dark grey, in part with a light brown streak, as 

above; a litt le siltstone 
Shale, as above; calcite veins 



Depth 

Feet 

330-350 
350-370 
370-470 

470--490 
490-500 

500-510 

510-530 
530-550 
550-560 

560-580 
580-'590 
590--640 

640--650 

650-690 
690-700 
700-720 
720-730 
730-740 

740-750 
750-800 

800-820 

820-830 
830-840 
840-870 

870-880 
880-900 
900-930 
930-940 
940-950 
950-970 
970-1,000 

1,000-1,020 
1,02{}-.1,050 

1,050-1,170 
1,170-1,180 
1,180-1,195 
1,195-1,210 
1,210-1,220 
1,22{}-.1 ,240 

1,240-1,250 
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Lithology 

Lorraine and Utica-con. 

Shale, as above; a little siltstone 
Shale, as above; calcite veins 
Shale, medium and dark grey, as above; in part with a light brown 

streak 
Igneous rock 
Shale, dark grey, fissile, in part silty ; some with a light brown streak; 

metabentonite 
Shale, dark grey, fissile, as above; a little light brown, d"Olomitic silt-

stone grading to silty dolomite 
Shale, dark grey, as above ; calcite veins 
Shale, as above 
Shale, dark grey, fissile, as above, in part with a brown streak; a little 

light brown, dolomitic siltstone and silty dolomite 
Shale, dark grey, as above; calcite veins 
Shale, as above; calcite veins; metabentonite 
Shale, dark grey, in pal'b with a brown streak, as above; some igneous 

rock 590 to 620 feet 
Shale, as above; a little brown, silty dolomite and dolomitic siltstone; 

calcite veins 
Shale, dark grey, in part with a brown streak, as above 
Shale, as above; some igneous rock 
Shale, as above, in part with a brown streak 
Shale, dark grey, fissile, as above; most "Of it has a brown streak 
Shale, dark grey, as above; brown, silty dolomite and dolomitic 

siltstone 
Shale, as above, pyritic 
Shale, dark grey, as above ; in part black, with a brown streak that 

becomes more prominent downwards 
Shale. as above; brown, dolomitic siltstone and silty dolomite, as 

above 
Shale, as above; igneous rock 
Sha.le, as above 
Shale, dark grey, as above; brown, dolomitic siltstone and silty 

dolomite 
Shale, as above 
Shale, as above; igneous rock; metabent·onite 890 to 900 feet 
Shale, black, with a brown streak, as above 
Shale, as above ; pyrite 
Shale, as above 
Shale, as above; igneous rock 
Shale, as above; pyrite 
Shale, as above, pyrite; igneous rock 
Shale, dark grey to black, with a brown streak; minute calcite veins; 

pyrite 
Shale, ,black, with a brown streak, as above ; minute calcite veins 
Shale, black, with a brown streak; pyrite 
Shale, as above 
Shale, black, calcareous, light brown streak; granular texture 
Shale, same as above; brown metabent"Onite 
Shale, dark grey, calcareous, as above 

Trenton 

Terrebonne and T etreauville Formations 

Limestone and shale: dark brownish grey, very argillaceous, finely 
silty, finely crystalline limestone, with a few fossil fragments; about 
10 per cent dark grey, calcareous shale, with a light brown streak 



Depth 

Feet 

1,250-1,270 

1,270-1 ,300 
1,300-1,310 
1,310-1,320 
1,320-1,360 

1,360-1,380 

1,380-1,390 

1,390-1,430 
1,430-1,440 
1,440-1,450 
1,450-1,470 
1,470-1,480 
1,480-1,500 

1,500-1,510 

1,510-1,520 

1,520-1,530 
1,530-1,550 

1,550-1,590 

1,590-1,610 

1,610-1,630 

1,630-1,650 

1,650-1 ,710 

1,710-1,720 

1,720-1,760 

1,760-1,780 

1,780-1,810 
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Lithology 

Trenton-con. 

T errebonne and T etreauville Formations-con. 

Limestone, dark grey, finely crystalline, argillaceous; a few brachiopod 
fragments; grades to dark grey, massive, calcareous shale ; slicken
sides and calcite 

Limestone, dark grey, as above, grading to massive, limy shale 
Limestone, as above; brachiopod fragments ; ostracods 
Limestone, as above; crinoid fragments 
Limestone and shale: dark grey, finely crystalline, argillaceous lime

stone; dark grey, massive, calcareous shale 
Limestone, dark grey, finely crystalline, finely silty, argillaceous ; a little 

dark grey shale; a few fragments of medium crystalline limestone 
Limestone, dark grey, finely crystalline, fine ly silty, argillaceous; frag-

ments of vein calcite with slickensjdes 
Limestone, as above; some dark grey, calcareous shale 
Limestone, as above; shale, dark grey, calcareous; pyri te 
Limestone and shale, as above; ostracods 
Limestone, dark grey, finely crystalline, argillaceous, as above 
Limestone, as above; brachiopods ; some dark grey shale 
Limestone, dark grey, finely crystalline ; in part, fine ly sil ty ; some dark 

grey, shaly limestone and shale 
Limestone, as above; much dark grey shale ; fragment of trilobite; 

ca!ci te veins 
Limestone, grey to dark grey, finely crystalline, finely silty; dark 

grey shale, with ostracods 
Limestone, grey, fine ly crystalline; shale, dark grey, with crinoid disks 
Limestone, grey, finely crystalline ; dark grey shale, with crinoid stems; 

ostracods; fragment of a t rilobite; a little green igneous rock; 
calcite veins 

Limestone and shale: dark grey, finely crystalline, finely silty, argil
laccous limestone and dark grey shale ; b rachiopod fragment 1,570 
to 1.580 feet 

Limestone, dark grey, finely crystalline; in part fossiliferous; in part 
finely sil ty and argillaceous; dark grey, calcareous shale ; trilobite 
and brachiopod fragments 

Limestone, dark grey, fi nely crystalline, finely si'.ty and argillaceous; 
dark grey shale 

Limestone, dark grey, finely crystalline, finely silty, argillaceous; in part 
foss iliferous ; dark grey shale, with ostracods, trilobite fragments, 
and brachiopod imprint 

Montreal and Mile End Formations 

Limestone, grey, fossiliferous, with crinoid disks and some brachiopods 
in a finely silty, a rgillaceous, finely to medium crystalline limestone 
matrix; some dark grey shale 

Limestone, grey, fine ly crystalline, finely silty, slightly argillaceous ; in 
part, lighter grey, coarsely crystalline, and lightly dolomitic; 
fossi l fragments-crinoids and brachiopods; trilobite fragment; one 
crystal-coated fragment suggests vuggy porosity 

Limestone, light grey, finely to coarsely crystalline (possibly coquinoid), 
and in part darker grey, finely crystalline, finely silty, and slightly 
argillaceous; dark grey shale ; brachiopods; small crinoid disks 
common 

Limestone, darker grey, finely crystalline, finely sil ty, as above, with 
some crystalline, fossiliferous (possibly coquinoid) limestone, as 
above 

Limestone, light grey-buff, finely crystalline to medium crystalline, in 
part, composed of crinoid and brachiopod fragments ; some darker 
finely crystalline limestone; dark shale partings 



Depth 

F eet 

1,810--1 ,840 

1,840--1,860 

1,860--1 ,900 

1,900--1 ,940 

1,940--1,960 

1,960--1,980 

1,980--1,990 

1,990--2,000 

2,000--2,020 

2,020--2,060 

2 ,060--2 ,070 

2,070--2 ,080 

2,080--2,090 

2,090--2,100 

2,100--2,110 

2,110--2,120 

2,120-2,130 
2,130--2,140 

2,140--2,150 

2,150--2,160 
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Li thology 

M ontreal and Mile End Formations-con. 

Limestone, light grey-buff, finely crystalline to crystalline; fossiliferous, 
as above, wi th brachiopods; more dark grey, fine ly crystalline, silty 
limestone and shale than above 

Limestone, buff-grey, finely to coarsely crystalline; fossiliferous (coquin
oid ?)-abundant brachiopods; some dark grey, calcareous, massive 
shale; traces of pyrite 

Limestone, buff-grey, finely to coarsely crystalline; fossiliferous-bra
chiopods fewer than above; some dark grey shale 

Limestone, buff-grey, finely to coarsely crystalline, as above, the latter 
more abundant than above; brachiopod fragments; some dark grey 
shale, with ostracod, 1,910 to 1,920 feet 

Limestone, buff-grey, as above; mostly finely crystalline; some coarsely 
crystalline; brachiopod fragments; ostracods 1,950 to 1,960 feet 

Limestone, light grey, coarsely crystalline, slightly dolomitic; some 
darker, finely crystalline, finely silty limestone, as above; dark 
grey shale; brachiopods and crinoids 

Limestone, dark grey, finely crystalline, finely silty, pyritic; some light 
grey, coarsely crystalline limestone; brachiopod fragments 

Limestone and shale: dark grey, finely crystalline, slightly silty, 
argillaceous, pyrit ic limestone; dark grey shale; brachiopod frag
ments; some coarsely crystalline limestone fragments 

Limestone, light grey, coarsely crystalline, fossiliferous; numerous frag
ments of fossils resembling corals or bryozoa; dark grey, silty, finely 
crystalline limestone and dark grey shale 

Limestone and shale: dark grey, finely crystalline limestone grading 
to dark grey, calcareous, massive shale ; a litt le crystalline, fossil
iferous limestone; brachiopods; trilobite fragment 2,050 to 2,060 
feet 

Limest'One, grey, crystalline; pyritic in part; dark grey, calcareous, fos
siliferous shale, with crinoids and ostracods 

Limestone, light grey, crystalline to coarsely crystalline, slightly dolo
mitic, slightly argillaceous; some dark grey, finely crystalline lime
stone and thin, dark, pyritic shale partings 

Limestone, light grey, coarsely crystalline; very dark grey, fine, shaly 
limestone; bryozoa abundant 

Limestone, light grey, crystalline, probably C'Oquinoid ; fragments of 
fossi ls resembling corals or bryozoa; very dark grey, crypto
crystalline to fine ly crystalline limestone with crinoid disks 

Black R iver 

Leray and Lowville Formations 

Limestone, buff-grey, cryptocrystalline, sublithographic, slightly silty ; 
spots of calcite; some ligh t grey oolit ic limestone; some finely 
brecciated limestone 

Limestone, dark grey, very finely crystalline, and brown cryptocrystal
line, sublithographic; black shale partings 

Limestone, dark grey and brown, cryptocrystalline, slight ly silty 
Limestone, light grey, cryptocrystalline, sublithographic; dolomite, dark 

grey, granular, with black material separating grains 

P amelia Formation 

Dolomite, grey, fine ly crystalline, silty; grades t'O dolomitic siltstone; 
black shale partings wi th pyrite; a few quartz grains 

Dolomite and limestone: silty dolomite, same as above; pyrite; lime
stone, grey, finely crystalline, dolomitic 



D epth 

Feet 

2,160-2,170 

2,170-2,190 

2,190-.2,200 

2,200-2,210 

2,210-2,220 

2,220-2 ,240 

2,240-2 ,250 

2,250-2,270 

2,270-.2,280 

2,280-2,300 

2,300-2,310 

2,310-2,330 

2,330-2,350 

2,350-2,360 

2 ,360-.2 '410 

2,410-2,420 

2,420-2,450 
2,450-2 ,470 
2,470-2,510 

2,510-2,520 
2,520-2,530 

2,530-2,538 

2,538-2,540 

2,540-2,550 

2,550- 2,560 

99918-6 

7.5 

Lithology 

Chazy 

Laval Formation 

Limestone, ligh t grey to grey, cryptocrystalline, slightly argillaceous; 
grey, soapy shale partings; some light grey, fragmental limestone ; 
brachiopod fragments 

Limestone, dark grey, cryp tocrystalline to finely crystalline, silty, argil
laceous in part; some dark grey to greenish grey, soapy shale 

Limestone, grey, crystalline to coarsely crystalline, fossiliferous ; dark 
grey shale 

Limestone, dark grey, cryptocrystalline, finely silty; some recrystal
lized fos il fragments; grades to dark grey shale 

Limestone, grey, finely to coarsely crystalline; in part finely silty a!ld 
argillaceous ; recrystallized shell fragments; dark grey shale; pyrite 

Limestone, light grey, slightly dolomitic, coarsely crystalline, fossil
ife rous- some fragments resembling corals or bryozoa and brachio
pods ; dark grey shale partings 

Limestone, grey, finely to coarsely crystalline, fossiliferous ; some light 
grey, cryptocrystalline limestone; brachiopods; dark grey shale 

Limestone, light grey, coarsely crystalline, dolomitic (20 per cent) ; 
fossiliferous-possibly coquinoid; brachiopods ; dark grey, shaly 
laminations and partings; trace pyrite 

Limestone, grey , finely crystalline. with some recrystallized fossil frag
ments; dark grey shale partings ; pyrite 

Limestone, dark grey, cryptocrystall ine to finely crystalline, argillaceous ; 
some dark grey, finely gran ular dolomite; some light grey , finely 
crystalline to crystalline, fossiliferous limestone; dark grey shale 
partings 

Limestone and shale: grey, finely crystalline to crystalline, fossiliferous 
limestone ; dark grey, soapy, pyritic shale; brachiopods 

Limestone, light grey, crystalline to coarsely crystalline, slightly dolo
mitic (10 per cent) ; dark, pyritic, shale partings 

Limestone and shale: grey, cryp tocrystalline to finely crystalline, light 
grey, fossiliferous limestone; dark grey, soapy, pyritic shale 

Limestone, ligh t grey, coarsely crystalline, in part oolitic and nodular; 
brachiopod fragm ents-bryozoa ; dark grey, pyritic shale 

Li mestone and sandstone: light grey, crystalline to coarsely crystal
line, foss iliferous limestone; sandy in part; grey and white, fine
grained, calcareous sandstone, wi th small black specks 

Sandstone, grey, quartzose, calcareous, pyritic, fine-gra ined ; small black 
specks may be t rilobite remains ; some light grey, crystalline lime
stone, as abo·ve; dark grey shale 

Sandstone, as above, wi th some dark shale partings 
Shale, grey, soapy, pyri t ic; a li t tle grey, fin ely crystalline limestone 
Sandstone, light grey, fine-grained, well cemented, calcareous; small 

black spec.ks may be t rilobite remains 
Limestone, grey, crystalline, slightly silty, fossiliferous-ostracod 
Sandstone, grey, fine-grained, slightly pyritic; scattered small black 

specks; some dark grey shale 
Sandstone, light grey, fine-grained, with scattered large, frosted, rounded 

quartz grains ; shale, grey, soapy, pyri t ic 

Bee lcmanlown 

Siltstone and shale: dark grey, calcareous siltstone and silty limestone; 
dark grey shale 

Siltstone and limestone : dark grey, calca reous siltstone grading to sil ty 
limestone; dark, brownish grey, cryptocrystalline, slightly dolo
mi tic, silty limestone 

Dolomite and siltstone: dark grey, silty, very finely crystalline dolo
mite and dark grey, dolomitic sil tstone; some dark grey shale ; 
some dark grey, crystalline limestone 



D epth 

Feet 

2,560-2,570 
2,570-2,580 
2,580-2,590 

2,590-2,600 

2,600-2,610 

2,610-2,620 

2,620-2,630 
2,630-2,650 

2,650-2,660 

2,660-2,670 
2,670-2,680 

2,680-2,690 

2,690-2 ,700 
2,700-2,710 
2,710-2,740 

2,740-2.750 
2,750-2,790 

2,790- 2,800 

2.800-2,810 
2,810-2,820 
2,820-2,830 
2,830-2,840 

2.840-2,850 
2,850-2,870 

2,870-2,880 
2.880-2,890 
2,890-2,900 

2,900-2,910 
2,910-2,930 

2,930-2,940 
2,940-2,950 

2,950-2,960 

2,960-2,970 

2,970-2,990 
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Lithology 

Beekmantown-con. 

Shale, dark grey, dolomitic 
Dolomite, grey, cryptocrystaliine, finely silty 
Siltstone, dark grey, dolomitic, argillaceous; grades to silty dolomite; 

some dark grey shale 
Shale, siltstone, and li mestone: dark grey, silty, calcareous shale; dark 

grey, calcareous siltstone nnd dark grey, finely crystalline, pyritic 
limestone 

Dolomite and siltstone: dark grey, silty, finely crystalline dolomite and 
dolomitic si ltstone 

Siltstone and shale : dark grey, dolomitic si ltstone and some silty 
dolomite; dark grey shale; some fragments crystalline limestone 
(cavings?) 

Dolomite, light grey, fine;y crysta lline, silty 
Dolomite and si ltstone: grey to dark grey, fine, silty dolomite and 

dolomitic siltstone 
Limestone, light grey, finely crystalline to crystalline, mottled, possibly 

recrystalized shell limestone; grey to dark grey siltstone 
Siltstone, dark grey, calcareous; some light grey limestone as above 
D olomite and siltstone: grey, finely crystall ine. silty dolomite grading 

to. dolomitic sil tstone ; dark grey shale; fractures with dolomite 
vems 

Sandstone, ligh t greenish grey, dolomitic; light greenish grey, silty to 
sandy shale; pyrite 

D olomite, light grey, cryptocrystalline 
Siltstone, grey, dolomitic; grey, silty dolomite and dark grey shale 
Siltstone, light grey, dolomi tic, grading to light grey, silty dolomite; 

dolomite veins; some greenish grey shale ; pyrite 
Do!omite, light grey to buff, finely crystalline; calcite veins 
Dolomite , light grey, silty, very finely crystalline, pyritic; may be a 

dolomitic sil tstone 
Dolomite and sil tstone : li ght grey, silty dolomite and darker grey, 

dolomitic siltstone 
Dolomite , bro\\'nish grey, cakitic in part, si lty, finely crystalline 
flilt8L0ne, dark grey . argillaceous, calcareous 
Dolomite, grey, finely crystalline. sil ty, pyritic; in part shaly 
Dolomite and Eiltstone : grey, fine, calcitic. silty dulomite; darker 

grey , dolomitic siltstone and dark grey shale; a few large, frosted 
s:md grains 

D0lom ite, Jark grey, granu lar, pyritic, si lty 
D olom i I e. Ri ltstone, and shale : grey . silty, finely granular dolomite; 

grey, do lomitic siltstone, with scattered large, frosted sand grains ; 
dark grey shale 

Limestnne, rlnrk grey, dolomitic (40 to 50 per cent), argillaceous 
Dolomite, light grey, silty; grades to dark grey, dolomitic siltstone 
Shale and sil tstone : dark grey shale; light grey, dolomitic siltstone and 

si~ty dolomite 
P.i lt$tone, grey, dolomi tic, argillaceous; grad ing to silty dolomite 
Siltstone , limestone, and shale : grey, dolomitic sil tstone ; dark grey, 

cryptocrystalline limestc;ne; dark grey, pyrit ic shale 
Si!tslone, dark grey, dolomitic, a rgillaceous; dark grey shale 
Dolomile , light grey, very fin ely crystalline, calcitic, slightly argil

bc<'ous, si lty 
Si!tsLcne, sandstone, shale. and dolomite: dolomite as above: light 

grey, dolomitic si ltstone and lighter grey, fin e-grained, dolomitic 
sandstone ; greenish grey , soapy, pyritic shale 

Siltstone, greenish grey, dolomitic, shaly; dark grey, sbaly, silty dolo
mite; green, pyri tic shale 

Siltstone, grey to dark grey, dolomitic. argillaceous, pyrit ic in part; 
grades to fine-grained sandstone and finely granular, silty dolomite 



Depth 

Feet 

2,990-3,000 

3,000-3,020 
3,020-3,040 

3,040-3,060 

3,060-3,070 

3,070-3,090 

3,090-3,100 

3,lOQ-.3,110 

3,110-3,120 

3,120-3,130 

3,130-3,140 

3,140-3,160 
3 ,160-3 ,170 

3,170-3,180 
3,180-3,190 

3,190-3,200 
3,200-3,210 
3,210-3,220 

3,220-3,230 

3,230-3,240 
3,240-3,260 

3,260-3,290 

3,290-3,300 
3.300-3,310 
3.310-3 ,330 
3,330-3,340 

3,340-3,350 

3,350-3,360 

3 ,360-3,370 

3,37()....3,380 

3,380-3,390 

3 ,390-3,400 

3,400-3,410 
99918-6~ 
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Lithology 

Beekmantown---con. 

Limestone, grey, crystalline; in part pseudo-oolitic, fragmental, fossili
ferous; in part darker , argillaceous, dolomitic; crinoid stem; dark 
grey, ca'.careous siltstone and shale 

LimesLone, grey, crystall ine; darker grey dolomite and shale ; ostracods 
Dolomite, dark grey, very finely crystalline, argillaceous; dark grey 

shale 
Dolomite, grey, finely rrystalline. calcitic, aqi:illaceous; fine to medium 

crystalline limestone, wiLh fossil fragments 
Limestone and siltstone; dark grey, finely crystalline, silty limestone 

and dark grey, calcareous siltstone 
Limestone, as above: some fine, granular, silty dolomite and dark grey, 

calcareous siltstone 
Dolomite, siltstone, and limestone: fine, granular, silty, dolomite; dark 

grey , calcareous siltstone; some grey, crystalline limestone, with 
fossi l fragments 

Dolomite and limestone: grey, finely granular dolomite, and grey, 
crystalline limestone 

Limestone, li;;ht grey, finely crystalline to crystalline; dark grey, cal
earcous siltstone and dark grey shale 

Limestone , grey, cryptocrystalline lo crystal1ine, argillaceous; traces of 
fossi ls ; limestone appears fragmental; dark grey shale; some gran
ula r dolomite 

Limestone, dark grey, dolomitic (40 per cent); limestone as above; 
dark grey shale; some dark grey, calcareous siltstone 

Dolomite, light grey, finely crystalline 
Lime tone, light grey, argillaceous, shaly, and dark grey, dolomitic, 

silty 
Dolomite, light grey, finely crystalline; some darker grey, silty dolomite 
Dolumi1e, ligh t grey, cryptocrysLalline, argillaceous; some darker grey, 

finely crystalline 
Dolomite, light grey, finely granular, silty, calcitic 
Dolomite, light grey, granular 
Siltstone and shale: dark grey, dolomitic sil tstone and silty dolomite; 

dark grey shale; pyrite 
Dolomite, light grey, cryptocrystalline, silty ; in part granular; dark 

grey shale; pyrite 
Dolomite. dark grey, granular, silty, argillaceous 
D olomi te and siltstone: dark grey, fine, sil ty dolomite grading to dolo

mitic siltstone; dark grey shale 
D olomite. dark grey, granular, silty to sandy; some porosity 3,280 

to 3,290 feet 
Dolomite, ligh t grey, si lty ; in part granular 
Dolomite, grey, granular, sil ty : wi th some porosity 
Dolomite, grey, coarsely granuhr; some crystalline limestone 
Limestone, grey, ve:·y finely crystalline; lighter grey, granular dolo-

mite, as above 
Siltstone and limestone : dark grey, calcareous siltstone, grading to 

dark grey, silty limestone; some grey, crystalline limestone 
Limestone, light grey to dark grey, crystalline, slightly silty dolomite, 

grey, calcitic, sil ty; some Jim ·5L·one, brownish grey, cryptocrystal
line : dark grey shale partings 

Siltston e and limestone : grey to dark grey, calcareous siltstone and 
finely crystalline, grey, si lty limestone; dark grey shale partings 

Limestonr. grey to dark grey, finely crystall ine; sil ty, in part; some 
dark grey, calcareous si ltstone; some coarse calcite may fi ll vugs 

Limest onr, grey , cryptocrystalline to finely crystalline, silty ; dark grey 
siltstone n nd shale 

Siltstone. grey, calcareous; some lighter grey, silty, finely crystalline 
limestone 

Dolomite, ligh t grey, coarsely crystalline and grey, granular 



Depth 

Feet 

3,410-3,430 
3 ,430-3,440 

3,440-3,450 
3,450-3,460 

3,460-3,490 
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Lithology 

Beekmantown-con. 

Dolomite, grey, granular 
Siltstone and sandstone: light grey, calcareous, very fine, quartz sand

stone and siltstone; some darker grey siltstone grading to fine, 
silty limestone; dark grey, pyritic shale 

Dolomite, grey, crystalline, granular 
Dolomite, grey, granular, silty to sandy, with some large sand grains; 

grades to sandy, dolomitic siltstone 
Sandstone and dolomite: light grey, calcareous, very fine quartzose 

sandstone; pyritic in part; grey, fine, silty dolomite 

Note. This well begins in the lower part of the Lorraine shales, which 
appear to be gradational into the Utica. The Utica shales have a dark brown 
streak, but shales with a brown streak occur from near the top of this well. 
Below 700 feet, the streak is darker, and a greater pr"oportion of shale has a 
brown streak, but no exact contact can be drawn on this basis alone. 

LINCOLN No. 1 'iVELL 

Location: corner of Lincoln and Du Fort Streets, Montreal, Quebec 
Total depth: 685 feet Drilled: 1945 
Rig: standard cable 
Samples examined by H. R. Belyea, 1951 

Depth 

Feet 
0-30 

30-40 
40-70 
70-80 
80-150 

150-160 
160-175 
175- 182 

182-208 
208-212 

212-230 
230-258 

258-290 
290-295 

'295-300 

~UU-305 
305-315 

Lithology 

Surface deposits 

Trenton 

Poor sample: shale, dark grey; limestone, dark grey, finely crystalline 
Missing 
Poor samples: shale, dark grey, calcareous 
Missing 
Igneous rock; shale, black, hard, pyritic 
Poor sample: shale, dark grey, calcareous 
Poor sample: shale, dark grey, calcareous; few fragments of grey, finely 

crystalline, silty limestone; trace of pyrite 
Samples missing 
Shale, dark grey, calcareous; limestone, dark grey, finely crystalline, 

in part shaly and si lty; trace of pyrite; fine-grained igneous rock 
Shale, dark grey, calcareous; limestone, dark grey, very finely crystalline 
Shale, dark grey, calcareous; limestone, dark grey, very finely crystal

line; trace pyrite 
Samples poor and small 
Shale, dark grey, calcareous; grey, silty limestone; igneous rock?; 

pyrite; metabentonite 
Shale dark grey, calcareous; limestone, grey, very finely crystalline; 

i~ part shaly; pyrite 
Poor sample 
Shale, dark grey, calcareous; few fragments dark gre.y, \·ery fine, 

argillaceous limestone; brachiopods and ostracods; pynte 



Depth 

Feet 

315-320 

320-325 

325-330 

330-335 

335-340 

340-365 

365-370 

370-375 
375-380 

380-385 
385-420 
420-423 
423-427 
427-440 

440-450 

450-455 
455-470 
470-47.5 
475-500 

500-505 

505-520 
520-530 

530-535 
535-540 
540-550 

550-555 

555-560 
560-565 

565-570 

570-578 
578-586 

586--627 

627-632 
632-637 

637-640 
640-642 
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Lithology 

Trenton--con. 

Shale, dark grey, calcareous; limestone, dark grey, very finely crystal
line; much pyrite 

Shale, dark grey, calcareous; a few fragments of dark grey, shaly 
limestone 

Shale, dark grey, calcareous; ostracods; some grey, finely crystalline, 
silty limestone; pyrite 

Shale, <lark grey, calcareous; limestone, grey, finely crystalline, silty; 
pyrite 

Shale, dark grey, calcareous; some dark grey, shaly limestone; pyrite; 
metabentonite 

Shale, dark grey, calcareous, pyritic; limestone, dark grey, finely 
crystalline, silty; vein calcite; ostracods 340 to 345 feet 

Shale, dark grey, calcareous; some light grey, finely silty limestone; 
pyrite 

Montreal Formation 

Limestone, grey, very finely crystalline, silty; pyrite 
Igneous rock; limestone, light grey, finely crystalline; a few fragments 

of dark grey, calcareous shale; much pyrite 
Shale, dark grey, calcareous; igneous rock 
Missing 
J gneou rock; some dark, dense material, may be chert 
Shale, dark grey, calcareous; pyrite 
Shale, dark grey, calcareous; few fragments of light grey, silty lime

stone; trace pyrite 
Shale, dark grey, with crinoid and other fossil fragments; grades to 

dark grey, shaly, fine limestone and grey, coarsely crystalline lime
stone; pyrite 

Limestone, grey, finely to coarsely crystalline; some dark grey shale 
Limestone, grey, finely crystalline, silty 
Limest-one, grey, very finely crystalline, hard, siliceous; igneous rock 
Shale, limestone; dark grey, calcareous shale and dark grey, dense, shaly, 

silty limestone 
Limestone and shale: dark grey shale, with crinoid fragments; limestone, 

grey, finely to coarsely crystalline 
Missing 
Limestone, grey, finely to coarsely crystalline; dark grey shale; fossil 

fragments-crinoids and brachiopods 
Limeslone, dark grey, finely crystalline, hard, silty, pyritic; brachiopods 
Limestone, grey, finely crystalline to coarsely crystalline; brachiopods 
Limestone, dark grey, finely crystalline, silty, argi llaceous; dark grey 

shale; crinoid fragments 
Limestone, grey, crystalline to coarsely crystalline; in part argillaceous; 

brachi·opods 
Limestone, as above; brachiopods; igneous rock 
Limestone, grey, crystalline to coarsely crystalline; some fine, silty, 

pyritic limestone 
Limestone, dark grey, shaly, and dark grey, calcareous shale; fossil 

fragments-crinoids and brachiopods 
Limestone, dark grey, finely crystalline, silty 
Limestone, dark grey, fine, shaly; grey, coarsely crystalline limestone; 

dark grey shale 
Limestone, grey, finely to coarsely crystalline; some dark grey shale; 

brachiopocls 
Limestone, light grey, finely crystalline, silty 
Limestone, as above, pyritic; dark grey, finely crystalline, silty lime

stone 
Igneous rock 
Igneous rock; grey, fine limestone 



D epth 

Feet 

642-650 
650-655 

655--060 
660-665 

665--070 

670--675 
675--080 

680-685 
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Lithology 

Montreal Formation-con. 

Limestone, grey, finely crystalline; some igneous rock 
Limestone, grey to dark grey, very finely crystalline, silty; pyrite; 

brachiopods 
Igneous rock 
Limestone, dark grey, very fine ly crystall ine ; in part shaly; dark grey 

shale; brachiopods 
Limestone, grey, crystalline, and darker grey, finely crystalline; brachio

pods 
Limestone, dark grey, fine ly crystalline to crystalline; crushed by drill 
Limestone, dark grey, as above; light grey, very fine ly crystalline, 

finely si lty limestone 
Limestone, grey, crystalline; darker grey, fine ly crystalline, silty lime

stone; brach iopods 

LoNGt,"'EUL B ARRACKS W ELL 

Location: Longueuil, Quebec 
E levation : 50± feet Drilled: 1911 
Total depth: 1,425 feet Rig: cable 
Samples examined by H. R. Belyea, 1946; revised, 1951 

Depth 

F eet 

0--75 

75-90 
90--135 

135-180 
180-210 

210--240 

240--270 

270--390 

390--410 
410--415 
415-435 

435-450 

450--480 

Lithology 

Lorraine(?) and Utica 

Shale, dark grey, fissile, micaceous; micro-silty m part; some with a 
light brown streak 

Rhale; a li ttle dark green, porphyritic igneous rock 
Shale, same as above 
Igneous roc.k same as from 75 to 90 feet 
Shale, black, with a light brown streak ; pyrite; metaben tonite 180 to 

195 feet 
Shale, dark grey to black, mostly with a brown streak; t hin, dolomitic 

and limy bands, dark brown, very argillaceous, silty, finely crystal
line; pyrite 

Shale, black, fiss ile, fine, dark brown streak, pyritic; less than 10 per 
cent silty limestone, very argillaceous, brownish grey, finely crystal
line 

Shale, black, fissile, as above; metabentonite 360 to 370 feet; some 
igneous rock 360 t·o 390 feet 

Shale as aboYe; fine-grained, igneous rock 
Missing 
Shale, dark grey, calcareous; with a granular texture and a brown 

streak 
Trenton 

T errebonne and T etreauville Formations 

Shale and limestone: dark grey, calcareous shale; dark brownish grey, 
very argiliaceous, finely crystalline limestone ; a few crinoid frag
ments 

Limestone, dark brownish grey, very finely crystalline, silty, argillaceous ; 
scattered large calcite rhombs; dark grey shale; brachiopods 



Depth 

Feet 

480-540 
540-585 

585--600 
600-630 

630-720 
720-735 

735--760 
760-865 
865-965 

965-980 

980-1,020 

1,020-1,085 

1,085--.1,130 

1,130-1,205 

1,205--1,262 

1,262-1,291 

1,291-1,306 

1,306-1,321 

1 ,32 1~1 ,336 

1,336-1,341 

1,341-1,351 
1,351-1,380 

1,380-1,396 

1,396-1,425 
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Lithology 

Trenton-con. 

Terrebonne and Tetreauville Formations-con. 

Limestone, as above; vein calcite; brachiopod fragments; crinoids 
Limestone, dark brownish grey, finely crystalline, argillaceous, silty ; 

brachiopod fragments; a little vein calcite 
Limestone, as above; dark grey shale; calcite veins 
Limestone, dark brownish grey, argillaceous, silty, finely crystalline; 

brachiopods; dark grey shale 
Limest'One and shale, as above; igneous rock 
Limestone, dark brownish grey, dense, silty, argillaceous; dark grey 

shale 
Missing 
Limestone, dark brownish grey, argillaceous, silty 
Limestone, dark brownish grey, as above; a few fragments of crinoids 

and ostracods; dark grey shale 

Montreal Formation 

Limestone, dark grey, finely crystalline, and lighter grey, medium to 
coarsely crystalline; crin'Oids and brachiopods 

Limestone, dark grey, cryptocrystalline, argillaceous; little crystalline, 
fossiliferous limestone; bryozoa 980 to 1,000 feet; brachiopods; 
coral-like fossil; dark grey shale; metabentonite 980 to 990 feet 

Limestone, dark grey-brown, crystalline, fossiliferous; buff, coarsely 
crystalline, slightly dolomitic limestone; th in shale partings; 
brachiopods and other fossil fragments 

Limestone, dark grey-brown, finely to coarsely crystalline, very fossil
iferous, slightly dolomitic; brachiopods and ostracods 

Limestone, brownish grey to buff, coarsely crystalline, slightly dolomitic, 
fossiliferous; dark grey shale partings; brachiopods 

Limestone, brownish grey, finely crystalline; buff, coarsely crystalline, 
slighlly dolomitic limestone; shale, dark grey, soapy; greenish 
metabentonite 1,205 to 1,220 feet; ostracods 1,205 to 1,220 feet; 
brachiopods and bryozoa 

Limestone, dark grey, finely crystalline, argillace'Ous; bryozoa and 
brachiopods; black shale 

Limestone, grey-brown, coarsely crystalline ; fossiliferous; thin shale 
partings; ostracods, brachiopods, and crinoids 

Limestone, greyish brown, medium to coarsely crystalline, fossiliferous; 
with milky chert 

Shale, dark grey, limy, brown streak; much dark grey, finely crystal
line, argillaceous limestone 

Limestone, grey, finely crystalline; buff, crystalline, dolomitic limestone; 
shale partings; a little dark grey chert 1,371 <to 1,376 feet; meta
bentonite 1,376 to 1,380 feet 

Limestone, dark grey, finely crystalline, argillaceous; dark grey shale 
Limest'One, as above; light grey, crystalline, fossiliferous limestone ; 

dark grey shale; a little dark grey chert 1,371 to 1,376 feet; meta
bentonite 1,376 to 1,380 feet 

Limestone, dark brownish grey, finely crystalline, argillaceous; much 
dark grey shale; brachiopods; trilobite fragment 

Limestone, brownish grey, crystalline to coarsely crystalline, fossiliferous, 
slightly dolomitic; much shale 

Note. This well begins either very low in the Lorraine or near the top 
of the Utica. It is difficult to determine from t he samples where the 
Lorraine passes into the Utica, and the upper 135 feet of this well may be 
Lorraine. 
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The Trenton in this well is exceptionally thick as compared with the 
Trenton in the St. Hubert wells and in the Montreal area. The Black 
River was not reached, but the bottom samples appear to be the coarsely 
crystalline, fossiliferous limestones that immediately overlie the crypto
crystalline Black River limestones. 

MALLET TEST HoLE No. 1 

Location: lot 513, parish of Ste. Therese, Mille I sles seigniory, T erre-
bonne county, Quebec 

Elevation: 125 ± feet Drilled: 1937 
Total depth: 3,035 feet Rigs: diamond drill 
Core chips examined by H . R. Belyea, 1946 ; revised in part, 1950 

Depth 

F eet 

0-20 
20-30 

30--40 

40-50 
50-90 

90-100 

100-107 

107- 110 
110-130 
130-140 

140-150 

150-160 
160-180 

180-190 
190- 200 

200-210 

210-220 

220-230 

230-240 

240-260 

260-270 

270-280 

Lithology 

Chazy 

Laval Formation 

Limestone, grey, shaly, fossiliferous, crystalline 
Limestone and shale : grey limestone, as above, in part dolomitic; grey 

shale, with a green t inge 
Limestone, grey, sha ly , in part dolomitic ; interbedded greenish grey 

shale 
Shale, grey-green, fissile, fossiliferous, calcareous 
Limestone, grey, with a brown tinge, coarsely crystalline, slightly dolo

mitic, fossiliferous 
Li mesLone and shale : grey, crystalline limestone ; a little dark grey, 

calcareous, fossiliferous, micro-silty shale 
Shale, grey-green; with recrystallized bryozoa and other fossil frag-

ments; brachiopods 
Limestone, grey, mottled with shale, as above 
Limestone, grey-brown, coarsely crystalline, fossili ferous, dolomitic 
Shale, grey-green, laminated; a little dolomit ic limestone; trace of 

pyrite 
Sandstone, grey, shaly, calcareous, very fine-grained; green shale part

ings and laminre 
Limestone, grey, coarsely crystalline, slightly dolomitic, fossiliferous 
Shale and sandstone: grey-green, fissile shale; much light grey, dolo

mitic, micaceous sandstone; fossil fragments 
Shale, grey-green, calcareous; th in sandstone layers 
Sandstone, light grey, fine-grained, micaceous, slightly calca reous; has 

small black specks-possibly trilobite fragments; green shale part
mgs 

Shale, green , calcareous, some very sandy, with large, rounded, frosted 
quartz grains; fossiliferous-brachiopods 

Shale and sandstone: grey, calcareous shale with fossil imprints; sand
stone, light grey, calcareous 

Shale, green, sandy; with large, rounded quartz grains; pyritic; fossili
ferous 

Shale and sandstone: shale, grey-green; sandstone, light grey, fine
grained, calcareous; pyrite 

Sandstone, light grey, fine- to coarse-grained, well cemented, with quartz 
and dark grains ; pyrite ; grains and streaks of soft green shale 

Sandstone, light grey, coarse, with pebbles of rounded quartz ; dark 
igneous rock; much shale; pyrite 

Sandstone, light grey, coarse-grained, grains chiefly of rnunded 
quartz; angular fragments of dark rock; shale partings 



Depth 

Feet 

280-290 
290-310 

310-320 

320-340 
340-350 
350-360 
360-370 
370-390 

390-410 
410-420 
420-440 

440-450 
450-458 
458-460 
460-470 
470-480 
480-500 

500-510 
510-520 
520-525 

525-530 
530-540 
540-550 
550-560 
560-570 

570-580 

580-590 

590-600 
600-610 
610-630 

630-636 
636-670 

670-680 
680-690 
690-720 

720-730 
730-740 
740-750 
750-760 

760-770 

770-780 
780-790 

790-800 

800-810 
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Lithology 

Beekmanlown 

Dolomite, light grey, dense, very finely crystalline, silty, argillaceous 
Dolomite, medium grey, silty, shaly; much dark grey shale inter

bedded 
Dolomite, dark grey, argillaceous, silty, micaceous, pyritic; grades to 

dolomitic siltstone 
Dolomite, medium grey, argillaceous, finely granular, silty 
Shale, dark grey, sil ty; with dolomitic streaks 
Dolomite, medium grey, argillaceous, silty; shale partings 
Limestone, grey, crystalline, dolomitic, fossiliferous 
Dolomitic limestone, dense, finely crystalline, argillaceous, silty, grad-

ing into calcitic dolomite; some dolomitic siltstone 
Shale, green, dolomitic, finely silty 
Dolomite, medium grey, very sandy; grey, dolomitic siltstone 
Dolomite, medium grey, sandy, finely crystalline; greenish grey shale 

interbedded; much calcite 430 to 440 feet 
Shale, dark grey-green, dolomitic, grading to grey-green, shaly dolomite 
Dolomite, dark grey, argillaceous, si lty 
Dolomite, light grey, crystalline, argillaceous 
Shale, grey-green, dolomitic, grading to shaly dolomite 
Dolomite, light grey, dense, argillaceous, silty, fossiliferous; stylolites 
Dolomite, medium grey, very finely crystalline, silty, argillaceous; 

shaly partings 490 to 500 feet 
Dolomite, dark grey, argillaceous; shale partings 
Dolomite, light grey, finely crystalline, argillaceous, silty 
Shale, dark grey, silty, dolomitic; trace of slickensides; a little si lt-

stone, very dark grey, dolomitic 
Dolomite, light grey, finely crystalline 
Dolomite, dark grey, argillaceous, finely silty; black shale 
Shale, black, silty 
Limestone, medium grey, dolomitic, finely crystalline, argillaceous 
Limestone, dolomitic, grey, finely to coarsely crystalline; a few large 

sand grains 
Limestone. medium grey, dolomitic, sandy, in part oolitic, fragmental; 

small fossi l fragments; ostracods; some calcareous sandstone 
Dolomite, shaly, dark grey, dense, si lty, with semi-conchoidal fracture; 

a few pieces show lickensides; black shale partings 
Dolomite, light grey, crystalline, granular, silty; vugs fill ed with calcite 
Shale, dark grey, calcareous; with fine dolomitic laminro 
Dolomite, light grey, dense, finely granular, argillaceous, silty; shale 

partings 
Shale, soft , medium grey, with a bluish tinge 
Dolomite, medium grey, argillaceous, finely crystalline to granular, 

silty; calcite 660 to 670 feet 
Dolomite, calcitic, light grey, finely crystalline, finely granu!ar, pyritic 
Slrn le, dark grey, dolomitic, silty 
Dolomite, medium grey, finely crystalline, silty; black shaly streaks 

near top 
Shale, dark grey, calcareous; laminro of dark grey, shaly, silty dolomite 
Dolomite, light grey, crystalline, silty 
Dolomite, light grey, argillaceous, earthy, finely crystalline 
Dolomite, brownish grey, granular, sandy; vugs filled with dolomite; 

pyrobitumen 
Dolomite, dark grey, granular, silty to sandy, shaly; shale partings; 

very finely pyritic 
Dolomite, light grey, finely crystalline 
Dolomite, medium brownish grey, finely crystalline, silty, shaly; shale 

partings 
Dolomite, light grey, finely crystalline, and granular, silty, argillaceous; 

vugs fi lled with calcite 
Dolomite, as above; dark grey shale partings 



D epth 

Feet 

810-830 

830--850 
850-860 
860--880 

880--900 

900--910 
910--928 

928- 930 
930--940 
940--950 
950-980 
980--990 
990--1 ,000 

1,000--1 ,010 
1 ,010~1 ,030 
1,030--1 ,040 
1,040--1 ,050 

1,050--1 ,060 

1,060-1 ,070 

1 ,07~1 ,080 
1,080- 1,090 

1,090--1,100 

1,100--1 ,102 
1,102-1,120 
1,120- 1,130 

1 ,13~1 ,140 

1,140--1 ,150 

1,150--1 ,160 
1,160- 1,170 

1,170--1,180 

1,180--1,190 
1,190--1 ,200 

1,200--1 ,209 
1,209-1 ,210 
1,210--1 ,220 

1,220--1 ,230 
1,230--1 ,240 
1,24~1 .250 
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Lithology 

Beekmantown-con. 

D olomite, brownish grey, finely granular ; da rk grey shale mottlings 
and partings; pin-point porosity 820 to 830 feet 

D olomi te, medium grey, argillaceous, silty; shale partings 
Dolomite, light grey, granular, porous; with crystal-lined cavit ies 
Dolomite, light grey, finely crystalline, and granular, finely silty, 

argillaceous 
D olomite, medium grey, finely crystalline, and granular, argillaceous, 

silty 
Dolomite, dark grey, crystalline; with shaly, silty partings 
D olomite, medium grey, crystalline, and granular, sandy; shale part-

ings containing large quartz grains 910 to 922 feet 
I gneous rock 
Dolomite, medium grey, calcit ic, granular 
Dolomite, grey, finely granular; dark grey shale 
Dolomite, grey, granular 
Dolomite, grey, coarsely granular; dark grey shale; pyrite 
Dolomite, grey, coarsely crystalline, coarsely granular; calcite, filling 

vugs? 
Dolomite, grey, finely granular, argillaceous 
Dolomite, grey, granular, argillaceous 
Dolomite, grey, granula1:, argillaceous; vugs with calcite and dolomite 
D olomite, light grey, finely granular; with irregular shale mottlings 

and partings; in part sandy, with large quartz grains; pin-point 
porosity 

Sandstone, medium grey, dolomitic, fine-grained ; thin layers with dark 
grey shale partings 

D olomite, light grey, coarsely crystalline, and granular, finely sil ty; 
large vugs wit h calcite rhombs 

Dolomite, dark grey, granular ; thin shale layers 
Dolomite, medium grey, granular, pyrit ic, micro-silty ; argillaceous 

la mime 
Sandstone, light grey, fine-grained ; well cemented with dolomite; shale 

part ings 
D olomite, light grey, fine ly crystalline, sandy; large quartz grains 
D olomite, medium grey, dense, finely crystalline, argillaceous, silty 
Sandstone, medium grey, coarse, composed of large, rounded, frosted 

quartz grains, with dolomitic cement; some coarsely crystalline, 
sandy dolomite 

D olomite, medium grey, crystalline, and granular, sandy ; shaly and 
sandy layers 

D olomite, brown-grey, finely granular; pin-point porosity; dark grey 
shale par tings 

D olomi te, light grey, crystalline, sandy; shale layers 
Dolomite, medium grey, crystalline, sandy, varying to light grey sand

stone 
Sandstone, light grey, medium-grained, composed chiefly of rounded, 

frosted quartz grains in dolomit ic cement 
Dolomite, medium grey, sandy, crystalline to granular 
D olomite, medium grey, granular; t hin dark grey shale partings; light 

grey, fine sandstone 
D olomite, grey, granular, sandy, glauconit ic, pyrit ic 
Dolomite, dark grey, finely granular ; interlaminated with shale 
Sandstone, grey, coarse-grained, with rounded, frosted quartz grains; 

crystalline, sandy dolomite 
D olomi te, light grey, crystalline, silty ; vugs filled with calcite 
Dolomi te, medium grey, crystalline, sandy 
Sandstone, light grey, fine-grained ; mottled with dark grey shaly 

streaks; calcareous cement; pyrite 



Depth 

Feet 

1,250-1,270 

1,270-1,280 

1,280-1 ,290 
1,290-1 ,300 
1,300-1,310 
1,310-.1 ,320 
1,320-1,334 

1,334-1,530 

1,530-1.538 
1,538-1,600 

1,600-1,630 

1,630-1 ,720 

1,720-1,730 
1,730-1 ,735 
1,735-1 ,740 
1,740-1 ,750 
1,750-.1,760 
1,760-1,770 
1,770-1 ,790 
1,790-1,795 
1,795-1 ,800 
1,800-.1,880 

1,880-1 ,890 
1,890-1,900 
1,900-1 ,940 
1,940-1 ,960 

1,960-1 ,970 
1,970-.1,990 
1,990-2,010 
2,010-2,020 
2,020-2,057 
2,057--2,150 
2,150-2,160 
2,160-2,220 
2 ,220-2,240 
2 ,240-2,250 
2,250-2,300 
2,300--2,330 
2,330-2,360 

2,360-2,370 
2,370-2,410 
2,410-2,510 
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Lithology 

Beekmantowrv-con. 

Dolomi te, medium grey, crystalline, and granular, sandy; dark grey 
shale streaks ; grades to dolomitic, medium to coarse sandstone 
1,260 to 1,270 feet 

Sandstone, medium grey, dolomitic, coarse-grained, with rounded, 
frosted, pi tted quartz grains 

Sandstone, dolomi tic, dark grey, medium-grained 
I rrneous rock 
Shale, dark grey, sandy 
Dolomite, light grey, crystalline, sandy 
Sandstone, light grey, dolomitic, fine-grained, glauconitic; some fine 

sandy dolomite 

Upper Cambrian 

Potsdam and Possibly Older 

Sandstone, white, medium- to coarse-grained; quartz grams well 
rounded; siliceou~ cement 

Sandstone, mottled white, with dark grey spots 
Sandstone, white, quartzose, medium- to coarse-grained; a few greenish 

streaks 1,580 to 1,590 feet 
Sandstone, whi te, medium-grained; with numerous large, rounded quartz 

grams 
Sandstone, white, medium-grained ; a few large grains; pyrite 1,670 

to 1,680 feet 
I gneous rock 
Sand. lone, medium grey, fine-grained, argillaceous 
Sand. tone, whi te, fin e- to coarse-grained 
Sandstone, grey; shale partings 
Sandstone, white, fine- to coarse-grained 
Quartzit.e, light grey 
Igneous rock 
Shale, grey, laminated 
Sandstone, lig·ht grey, coarse; soft green streaks; pyri te 
Sandstone, white, medium- to coarse-grained ; soft buff shale 1,860 to 

1,8i0 feet; feldspar grains 1,860 to 1,870 feet 
Sandstone, greenish grey, medium- to coarse-grained 
Sandstone, white 
Sandstone, pinkish, chiefly quartz, wi th minor pink feldspar grains 
Conglomerate; pebbles of varying sizes, mostly small, composed chiefly 

of quartz, with a li ttle feldspar 
Sandstone, quartzose; a li ttle fe ldspar 
Sand tone, pink; a few dark grey streaks 
Sandstone, buff 
Sandstone, pink; with darker grey streaks 
Shale, greenish grey, micaceous; sandstone interbeds 
Sandstone, buff, medium-grained ; some coarse-grained layers 
Sandstone, wi th buff, dark grey, and green streaks 
Sandstone, light buff ; a li ttle pink sandstone 2,170 to 2,180 feet 
Sandstone, buff, coarse to conglomeratic 
Sandstone, red 
Sandstone, light grey, coarse-grained 
Sandstone, grey, micaceous, medium-grained 
Sandstone, buff, medium- to coarse-grained; deep pink, micaceous 

band 2,340 to 2,350 fee t 
Sandstone, light grey, micaceous, fine- to medium-grained 
Sandstone, pinkish, fine- to medium-grained 
Sandstone, light grey; pink bands at 2,450 to 2,460 and 2,500 to 2,510 

feet 



Depth 

Feet 

2,510-2,540 
2,540-2,550 
2,550-2,560 
2,560-2,590 
2,590-2,610 

2,610-2,810 

2,810-2,850 

2,850-2,930 
2,930-2,950 
2,950-2,970 
2,970-2,980 
2,980-3.010 
3,010-3,020 
3,020-3,030 
3,030-3,035 
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Lithology 

Upper Cambrian-con. 

Potsdam and Possibly Older-con. 

Poor sample, largely calcareous brown dust; numerous feldspar crystals 
Sandstone, buff-composed of quartz with some feldspar grains 
Conglomerate, pinkish-composed chiefly of quartz, with a little feldspar 
Sandstone, buff; a few large quartz pebbles 
Sandstone, pink-composed of quartz and pink and green fragments; 

micaceous; quartz pebbles 
Sandstone, pink to buff, coarse-grained; pink feldspar; pebbles 2,700 

to 2,720 feet 
Conglomerate and sandstone; coarse quartz sand with large quartz 

pebbles; a few large feldspar fragments 
Sandstone, cream, medium- to coarse-grained 
Sandstone, pink, fine- to coarse-grained 
Sandstone, cream, as above 
Sandstone, pink 
Sandstone, cream 
Sandstone, pink 
Sandstone, cream 
Sandstone, red 

Note. The Potsdam formation in this hole is 1, 700 feet thick, much 
thicker than in any of the measured surface exposures. It may represent 
the filling of a local channel or depression on the surface of the Precambrian 
basement. 

Mo1-rn No. 1 WELL 

Location: lot 729, Lanoraic parish, Berthier county, Quebec 
Elevation : 100± feet Drilled: 1234 
Total depth : 1,380 feet Rig: cable 
Samples examined by H. R. Belyea, 1948 

Depth 

Feet 

70-270 

270- 310 
310-320 
320-415 
415-420 

420-520 

520-565 

565-720 
720-840 

Lithology 

Lorraine and U lica 

Shale, dark grey, smooth, fissile; irregularly bedded, silty shale, some 
with a brownish streak; a little medium grey, fissile shale; inter
laminated siltstone, in part calcareous or dolomitic 

Shale, dark grey to black, with brown streak more common than above 
Shale, dark grey as above; brown, bentonitic shale 
Shale, dark grey, most of it giving a brown streak, as above 
Shale, dark grey to black, with a brown streak; green, soapy meta

bentonite 
Shale, dark grey to black, as above; brown, silty dolomite 440 to 450 

and 500 to 520 feet; vein calcite 420 to 450 feet 
Shale, chiefly black, with a brown streak; some medium grey shale; 

brown, silty dolomite; metabentonite 540 to 545 feet 
Shale, black, with a dark brown streak; pyrite; vein calcite 
Share, dark grey, light brown streak, calcareous; has a granular 

appearance 



Depth 

F eet 

840-850 

850-945 

945-9!)0 
950-995 
995-1 ,035 

1,035-1 ,060 

1,060-1 ,080 
l ,08Chl, 100 
1,100-1,150 

1,150--1 ,200 

1,200--1 ,220 

1,220--1 ,240 

1,240-1 ,260 

1,260-,1,280 

1,280--1,290 

1,290--1,310 

1,310--1 ,350 

1,350--1,380 
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Lithology 

Trenton 

T errebonne and T etreauville Formations 

Shale and limestone: dark grey shale ; a little dark greyish brown, argil
laceous limestone 

Limestone and shale: dark greyish brown, argillaceous, finely crystal-
line limestone; dark grey, calcareous shale 

Limestone and shale, as above ; green, laminated metabentonite 
Limestone and shale, as above 
Limestone, dark grey-brown, argillaceous, finely crystalline; dark grey 

shale; metabentonite 995 to 1,000 feet; greenish brown, pyritic 
metabentonite 1,010 to 1,015 feet 

Shale and limestone: dark grey, calcareous shale and dark brown, dense, 
argillaceous limestone 

Limestone and hale, as above 
Chiefly shale, as above; some dark brown limest'One, as above 
Shale and limeslone, as above, in about equal amounts 

Montreal Formation 

Limestone, dark grey-brown, finely crystalline to crystalline, slightly 
dolomitic, fossiliferous; some buff, coarsely crystalline, d'Olomitic 
limestone; dark grey, fissile, soapy shale; metabentonite 1,170 
to 1,175 feet 

Limestone, dark grey, finely crystalline; light grey, dolomitic, crysta l
line, fossiliferous limestone, argillaceous in part; dark grey shale 
partings; brachiopods and crin·oids 

Limestone, light greyish brown, dolomitic (about 10 per cent), coarsely 
crystalline ; fossilife rous; dark grey chert 

Limestone, greyish brown, finely to medium crystalline, dolomi tic, as 
above; metabentonite 1,255 to 1,260 feet ; dark grey shale ; 
crinoids 

Lim est'One, greyish brown, finely crystalline; buff, slightly dolomitic, 
coarsely crystalline, fossi liferous, cherty limestone, with black chert; 
brachiopods 

Limestone, greyi h brown, finely crystalline ; buff, coarsely crystalline, 
fossiliferous limestone, as above 

Limestone, light buff to brown, crystalline to coarsely crystalline, 
dol·omitic, cherty (milky chert); dark grey shale partings 

Limestone, light buff to brown, crystalline to coarsely crystalline; 
fossiliferous 

Limestone, dark brown t o grey, finely crystalline, slightly dolomi tic 

Nate. The Lorraine and Utica are grouped together. Shales with 
a dark brown streak, which are typical of the Utica, appear to be inter
bedded with shales with a grey streak 'higher in the section. With no 
fossil evidence available, it is not practicable to identify the top of the 
Utica from the cuttings. 

The upper part of the Trenton consists of dark shaly limestones and 
shales. These may be equivalent to the T errebonne and Tetreauville forma
tions of the Montreal area. They can be distinguished from the crystalline 
limestones lower in the Trenton, which are believed to correspond to t he 
Montreal formation, and in which the well bottoms. 
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NATIO~AL GAs CoMPANY No. 1 WELL 

Location: lot 1319, range St. Andre, parish of St. Thomas d' Aquin, 
3~ miles west of St. Barnabe, St. Hyacinthe county, Quebec 

Total depth : 2,050 feet Drilled: 191_:1-15 
Rig: cable 
Samples examined by H. R. Belyea, 1946 

Depth 

Feet 

110-190 

190-210 
210-290 

290-320 
320-440 

440-490 
490-500 
500-600 
600-640 
640-820 
820-960 
960-1,000 

1,000-1,040 
1,040--.1 ,060 

1,060-1,070 
1,070-1,080 

1,080-1,110 

1,110-1,140 

1,140-1,170 
1,170--.1,300 

1,300-1,310 
1,310-1,320 

1,320-1,340 
1,340-1,350 

1,350-1,360 
1,360--.1,400 

1,400-1,420 

Lithology 

Richmond 

Becancour River Formation 

Sandstone, greeni h grey; shale, greenish grey, sandy, with large, 
rounded quarLz grains 

Shale, greenish grey, sandy; much red shale 
Shale, red, with a few hrge, rounded quartz grains; a li ttle greenish 

grey, sandy shnle 
Shale, greenish grey, sandy; a li ttle reddish brown shale 
Shale, reddish brown, with a few quartz grains; a litLle greenish grey 

shale 
Shale, grey, sandy; a li Ltle red shale 
Shale, grey. sandy; much reddish brown shale 
Shale, reddish brown, spotted with gypsum 
Shale, reddish brown, sandy; a little grey. sandy shale 
Shale, reddish bro\Yn, sandy; a litt le greenish grey, sandy shale 
Shale, sandy, redd ish brown and grey in about equal amounts 
Shale, greenish grey, sandy; a little red shale 
Igneous rock. dark, fine-grained 
Shale. greenish grey, sandy; a little red shale; a little sandstone, with 

large quartz grains 

Pontgrave River Formation 

Shale, greenish grey, in part sandy; brachiopod fragment 
Shale and limestone: greenish grey to grey shale and blue-grey, 

silty, finely cr:vsLalline limestone about equal in amount; bryozoa 
Shale, grey; limestone, blue-grey, sandy, grading to calcareous silt

stone; a liUle vein calcite 
Limestone. blue-grey, finely crystalline, sandy, grading to calcareous 

siltstone; some grey shale 
Limestone and sha!e, as above; vein calcite 
Limestone and siltstcne, as above; some grey shale 

Lorraine 

Shale, grey; a li ttle sandy limestone; vein calcite 
Shale, grey, soft , and medium grey, fissile; sil tstone, light grey, cal

careous, grades to fine-grained sandstone; fractures and vein calcite 
lVIissing 
Shale, grey, soft, breaks into rounded fragments; much slightly darker 

grey, fissile, micaceous, slightly silty shale; some si it stone and 
fine-grained calcareous sandstone; fractures and vein calcite 

Shale and sil tstone, as above 
Shale and siltstone, as above; a few fossi l fragments; brown carbonate 

and calcite veins; pyrite ; solid bi tuminous material 1,370-1,380 
feet 

Shale, grey, silty; a li t tle darker, fissile shale; sil tstone and lighter 
grey, calcareous sandstone, as above; calci te and brown carbonate 
nins; pyri te; bryozoa 



Depth 

Feet 

1,420-1,430 
1,430-1,440 
1,440-1 ,480 
1,480-1 ,490 

1,490-.1 ,520 

1,520-1,590 

1,590-1 ,600 

1,600-1,650 

1,650-1,670 

1,670-1,720 

1,720-1,740 

1,740-1 ,780 

1,780-1 ,840 
1,840-1,850 

1,850-1,920 

1,920-1,930 
1,930- 2,050 
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Lithology 

Lorraine-con. 

Shale and sil tstone, as above; vein calcite 
Shale, sil tBtone, and fine sandstone, as above; fractures and vein calcite 
Shale and sil tstone, as above ; vein calcite 
Shale, grey, but with more, darker grey , fissile shale; a litlle fine

grained sandstone; fossil fragments in part crystallized-brachiopod 
fragm ents, bryozoa; slickensides; fractures; vein calcite 

Shale, grey, with more, darker grey, fissile shale ; some siltstone and 
fine sandstone in part interlaminated; fossil fragments-bryozoa and 
brachiopods ; vein calc ite ; ga reported at 1,520 feet 

Shale, grey, grading io darker grey, fi ssile, finely sil ty shale; some light 
grey, fine-grnined sandstone ; fossi l fragmen ts, in part recrystallized 
-bryozoa 1,520 t'O 1.570 feet, brach10pods 1,570 to 1,590 feet . 

Shale, sil tstone, and fine sandstone, as above ; fractures and calcite 
veins ; sl ickensides 

Shale, silts tone, and sandstone, as above ; some calcite replacing organic 
remains; brachiopods 1,600 to 1,620 feet 

Shale, . sil tstone, and fine sandstone, as above; fractures and calcite 
vems 

Shale, sil tstone, and fine sandstone, as above; calcite replacing fossi l 
fragments ; brachiopod fragments 1,680 to 1,700 feet 

Shale, sil tstone, and fine sandstone, as above ; fossil fragments- bryozoa ; 
fractures and calci te veins ; slickensides 1,730 to 1,740 feet 

Shale, sil tstone, and fine sandstone; foss il fragments fo rming sandy 
shell limestone; bryozoa ; brachiopods 1,750 to 1,770 feet 

Shale, sil tstone, and fine sandstone, as above 
Shale, sil tstone, and fine sandstone, as above; fossil fragments-bra

chiopods 
Shale, sil tstone, and fine sandstone ; in part , wi th recrysta llized fossil 

fragments 
Shale, siltstone, and fine sandstone ;. brachiopods 
Shale, sil tstone, and fine sandstone ; fossil fragments 

Note . The section in this well appears to be a normal section for the 
Becancour River and P ontgrave River formations. Some zones in the 
Lorraine, with fractures, vein calcite, and slickensides, may be faulted or 
crumpled, but no definite evidence of repetition has been found. 

NATIONAL GAs COMPANY No. 2 WELL 

Location: lot 1,319, range St. Andre, parish of St. Thomas d 'Aquin, 
St. Hyacinthe county, Quebec; 1,800 feet north of National 
Gas Company No. 1 well 

Elevation: 112 feet Drilled: 1916 
Total depth: 1,826 feet 
Samples examined by H. 

Depth 

Feet 

Rig: cable 
R. Belyea, 1946 

Lithology 

R ichmond 

Becancour Ri ver F ormation 

120-230 Shale, reddish brown , sandy ; a li t tle green ish grey, sandy shale ; large 
quartz grains 



Depth 

Feet 

23(}-260 

260-350 
35(}-360 
36(}-370 
370-380 
38(}-390 
390-500 
500-650 
65(}-720 

72(}-730 

730 

73(}-770 

77(}-780 

78(}-850 

85(}-850 
86(}-870 

87(}-1,040 

1 ,040~1,110 

1,11(}-1,140 

1,14(}-1,230 

1,23(}-1,240 
1,24()...,1 ,300 

1,30()...,1,320 
1,32(}-1,330 

1,33(}-1 ,360 
1,36(}-1,370 
1,37(}-1,510 
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Lithology 

Richmondr--con. 

Becancour River Formation-con. 

Shale, reddish brown, sandy; much greenish grey shale and sandy 
shale 

Shale, reddish brown, sandy; a little greenish grey, sandy shale 
Missing 
Sandstone and shale; greenish grey sandstone and sandy shale 
8hale, reddish brown, sandy ; a little greenish grey, sandy shale 
Dol-omite, grey and light brown, finely crystalline and dense, argillaceous 
Shale, reddish brown, sandy; a little greenish gr.ey, sandy shale 
Shale, reddish brown, sandy; considerable greenish grey, sandy shale 
Shale, greenish grey, sandy, with large quartz grains; trace of gypsum 

Pontgrave River Formation 
Shale and limestone : grey shale ; a little blue-grey, silty limestone; 

fo~sil fragments replaced by calcite; vein calcite; slickensides 
Thrust? 

Becancour River Formation 

Shale, greenish grey, sandy, with large quartz grains; slickensides 730 
to 740 feet ; trace of vein calcite 

Pontgrave River Formation 

Sha.le and limestone: grey shale; a little blue-grey, finely crystalline, 
silty limestone; a few fragments show slickensides; vein calcite 

Shale and limestone : grey shale, same as above; blue-grey, finely 
crystalline limestone, most of it sandy, grades into calcareous, 
fine-grained sandstone; a little vein calcite 

Missing 
Limestone and shale: blue-grey, sandy limestone and grey shale, as 

above; considerable calcite 
Shale. limestone, and sandstone: grey shale; much blue-grey, sandy 

limestone and calcareous sandstone; a little calcite 

Lorraine 

Shale and sandstone: grey shale, with slight greenish tinge, in part 
fissile, micaceous, slightly silty, in part breaks into rounded frag
ments; lighter grey siltstone and fine-grained, calcareous sandstone; 
fossil fragments abundant 

Shale and si ltstone, as above; calcite veins; fractures 1,110 to 1,120 
and 1,130 to 1,140 feet 

Shale, greenish grey and grey, in part fissile, as above; some darker 
grey, micaceous, silty, brittle shale, with irregular fractures; silt
stone, as above, in part interlaminated with shale; vein calcite 

Shale, as above; some siltstone, as above; vein calcite and slickensides 
Shale and siltstone : light to medium grey shale, in part fissile, as above; 

lighter grey, calcareous siltstone and fine-grained sandstone; fossil 
fragments forming sandy shell limestone; brachiopods 1,260 to 
1,270 feet 

Igneous rock 
Shale and siltstone: grey shale, as above; some darker grey, fissile 

shale; lighter grey, calcareous siltstone, as above; fossil fragments 
numerous; bryozoa; pyrite 

Shale and siltstone, as above; brachiopod fragments 
Shale and siltstone, as above; bryozoa 
Shale, grey, finely micaceous, finely silty, in part darker grey, fissile; 

lighter grey, calcareous siltstone and fine sandstone, as above; 
fossil fragments 



Depth 

Feet 

1,510-,1,520 
1,520--1,570 
1,570--1,590 
1,590--1,630 
1,630--1,640 
1,640--1,670 
1,670-,1,680 
1,680--1,720 
1, 720--1,826 
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Lithology 

Lorraine-con. 

Shale and siltstone, as above; brachiopods 
Shale and siltstone, as above 
Shale and siltstone, as above; brachiopods and crinoids 
Shale and siltstone, as above 
Shale and siltstone; bryozoa 
Shale and siltstone 
Shale and siltstone; crinoid disks 
Shale and siltstone; brachiopod fragments 
Shale, as above-the darker grey, micaceous, fissile shales more 

abundant; some calcareous siltstone, as above 

Note. The sample from 720 to 730 feet belongs to the Pontgrave 
River shales and limestones, but is underlain by Becancour River shales. 
This is an old well, and the samples may not have been carefully labelled. 
Possibly this sample is out of its proper order in the section. On the other 
hand, if it is in place, there may be a thrust fault at about 730 feet 
causing repetition of the beds. The presence of calcite and slickensides 
would support this interpretation. Similar thrusts occur in other wells 
in this vicinity. 

RICHELIEU GAS COMPANY ST. DENIS No. 1 WELL 

Location: lot 549, range 3, parish St. Denis, St. Hyacinthe county, 
Quebec 

Elevation : 50± feet Drilled: 1931-32 
Total depth : 4,140 feet Rig: standard cable 
Samples examined by H . R. Belyea, 1946 

Depth 

Feet 

145-149 
149--190 

190--200 
200--245 
245-252 
252-419 

419-423 
423-439 
439-445 
445-449 
449--557 

557-790 
790--803 
803-930 

930--939 
939--940 

99918-7 

Lithology 

Richmond 

Becancour River Formation 

Sandstone, grey, coarse; a little red shale 
Shale, red; a little greenish grey, sandy shale; 170 to 180 feet, chiefly 

grey shale 
Sandstone, greenish grey, coarse; a little red shale 
Shale red; sandst;one, grey, with a greenish tinge, medium-grained 
Sand~tone, greenish grey, fine-grained; a little red shale 
Shale red, sandy; sandstone, greenish grey, fine-grained, argillaceous; 

s~me large, rounded sand grains 
Sandstone, greenish grey, fine-grained 
Shale, red, silty to sandy 
Shale, red and greenish grey 
Shale, red . . . . 
Sandstone red and green, fine- to coarse-gramed, impure; with argil-

laceou's material between sand grains 
Shale, red, silty, spotted with gypsum; a little green-grey shale 
Shale, greenish grey . 
Shale, red, silty to sandy; some large, frosted sand grams; 10 per 

cent green shale 
Shale, green, mudstone, sandy; grades to reddish shale 
Igneous rock 



Depth 

Feet 

940-953 

953-960 
960-985 

985-995 

995-1 ,005 
1,005-.1,010 

1,010-1,015 

1,015-1,025 

1,025-1,042 

1,042-1 ,075 

l ,075-1,123 

1,123~1,145 

1,145-1,155 

1,155-1,186 

1,186-1,200 

1,215-1,258 

1,258-1,268 

1 ,268~1 ,290 

1,290-1 ,300 
1,300-1,340 
1,340-1,370 

1,370-1,400 
1,400-1,410 
1,410-1,448 
1,448-1,458 
1,458-1,478 
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Lithology 

Richmond-con. 

Pontgrave River Formation 
Shale, green, silty to sandy, mudstone, as above; greenish grey to 

grey, fissile shale and light green, argillaceous, slightly calcareous 
siltstone, in part appears baked 

Igneous rock 
Shale, grey, finely micaceous, calcareous; a little calcareous, grey 

siltstone 
Shale, a.s above; grey, very calcareous siltstone grading to silty, finely 

crystalline, grey limestone 
Shale, grey, calcareous; siltstone, grey, calcareous 
Shale, as above; siltstone, as above; grey, finely crystalline, silty lime

stone; fossil fragments 
Shale, as above ; a little grey, very calcareous siltstone grading towards 

silty limestone 
Shale, as above ; grey, vary calcareous siltstone; a little finely crystal

line, grey limestone; fossil fragments 
Shale and li mest·one: shale, as above; grey, finely crystalline limestone, 

in part sil ty; bryozoa; some light grey sil tstone, as above 
Shale, sil tstone, and limestone; grey, calcareous shale; lighter grey, 

highly calcareous siltstone grading to grey, finely crystalline, silty 
limest·one; brachiopods and other fossil fragments; pyrite 1,058 to 
1,067 feet 

Shale and sil tstone; grey, calcareous shale, as above; grey, micaceous, 
calcareous siltstone, grading towards limestone; bryozoa 1,085 to 
1,095 feet 

Shale, siltstone, and limestone; grey shale, as above; grey, micaceous, 
calcareous siltstone; grey, finely crystalline, silty limestone; brachio
pod fragments 

Shale, grey, calcareous; siltstone, grey to greenish grey, micaceous, 
calcareous ; some grey, finely crystalline, highly silty limestone; 
brachiopod and uther fossil fragments 

Lorraine and Utica 
Shale, greenish grey to grey, in part fissile, micaceous; grades through 

sandy, silty shale to greenish grey, argillaceous, micaccous, calcareous 
siltstone 

Shale and greenish grey to grey siltstone, as above; piece of crystalline 
grey limestone, with ostracod and other foss il fragments 

Shale, grey, finely sil ty, micaceous, slightly calcareous; fragments both 
rounded and irregular; siltstone, greenish grey, argillaceous, mica
ceous, calcareous; little shell limestone, in part mixed with shale; 
bryoz'Oa and brachiopods 

Shale, as above; 10 per cent dark greenish grey siltstone, as above ; 
bryozoa and brachiopods 

Shale, grey, rounded fragments, some fissile, micaceous, and finely 
si lty; about equal amounts of dark green, argillaceous, micaceous, 
laminated, sEghtly calcareous siltstone; accumulations of shells 
form limestone; bryozoa and brachiopods 

Shale, siltstone, and fine sandstone; crinoid disks 
Shale, siltstone, and fine sandstone, a.s above; fossil fragments 
Shale, siltstone, fine sandstone, and some shell limest'One; calcite vems 

1,340 to 1,350 feet 
Shale, less si ltstone and fine sandstone than above; crinoid disks 
Shale, fine sandstone, and shell limestone 
Shale and minor siltstone, as above 
Shale, minor siltstone and sandy limestone; bryozoa 
Shale ; minor fine sandst.une and sandy shell limestone; brachiopod 

fragments 



Depth 

Feet 

1,478-1,495 

1,495-1,515 
1,515-1,540 

1,540-1,605 

1,605-1,625 
1,625-1,660 
1,660-1,672 
1,672-1,680 

1,680-1,695 
1,695-.1,725 

1,725-1,755 

1,755-1,765 

1,765-1 ,858 

1,858-1,872 
1,872-1,880 
1,880-1,890 
1,900-1,908 
1,908-1,919 
1,919- 1,928 

1,928-1,948 
1,948-1,977 

1,977--.2,008 
2,008-2,019 

2,019-2,040 
2,040-2,095 
2,095-2,105 
2,105-2,153 
2,153--.2,159 

2,159-2,162 

2,162-2,220 

2,220-2,230 
2,230-2,335 
2,335-2,403 

2,403--.2,470 
2,470-2,610 
2,610-2,650 
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Lithology 

Lorraine and Utica-con. 

Shale; minor siltstone and fine sandstone; bryozoa; calcite vems 
and pyrite 

Shale; minor fine sandstone and sandy shell limestone 
Shale; minor siltstone and fine sandstone; brachiopods and crinoid 

disks 
Shale; minor siltstone and fine sandstone, as above; calcite veins; 

crinoids 1,583 to 1,605 feet 
Shale and fine sandstone; crinoicl disks 
Shale; minor fine sandstone; brachiopod fragments 1,625 to 1,640 feet 
Shale, siltstone, and fine sandstone; bryozoa 
Shale, si ltstone, and fine sandstone; brown bentonitic shale; brachiopod 

fragments 
Shale, siltstone, and fine sandstone; brachiopod fragments 
Shale, siltstone, fine sandstone, and sandy shell limestone; crinoid 

disks 
Shale, as above; some grey, fissile shale; some fine-grained sandstone; 

brachiopods and bryozoa; pyrite 
Shale and fine sandstone, as above; a little shell limestone; crinoid 

disks 
Shale, grey; in part fissile, micaceous, pencil shale; in part silty to 

sandy shale, with rough partings; some greenish grey, soft shale 
in rounded fragments, as above; some light grey, laminated, cal
careous siltstone and fine-grained impure sandstone; bryozoa; 
brachiopod fragments 1,765 to 1,820 feet; crinoids 1,800 to 1,830 feet 

Shale, siltstone, and sandy shell limestone 
Shale; about 40 per cent siltstone; brown anti green metabent'Onite 
Shale, siltstone, and shell limestone, as above 
Shale, and about 40 per cent siltstone; trilolite fragment 
Shale, siltstone, and fine sandstone, as above; sandy shell limestone 
Shale, grey; chiefly pencil shale; a little si ltstone; pale green, finely 

speckled metabent'Onite 
Siltstone, fine sandstone, and shale; brachiopod fragments 
Shale, grey, fissile, silty to sandy; some sandy shale, and little fine

grained, impure, calcareous sandstone; a little shell limestone; 
fossil fragments less abundant than above 

Shale, grey, silty, micaceous; a little siltstone 
Shale, grey, as above; siltstone, fine sandstone, and sandy shell 

limestone 
Shale, as above; fine, brown, dolomitic sandstone; crinoid disks 
Shale, grey, pencil, micaceous; fine sandstone, as above 
Shale, siltstone, fine sandstone; quartz veins with pyrite 
Igneous rock 
Shale, grey and brown; grey in part with white flecks; calcite veins; 

pyrite 
Shale, dark grey, fissile, micaceous, mostly silty to sandy; fine-grained, 

impure, calcareous sandstone and sandy shale, in part inter
laminated with shale 

Shale, as above; minor fine sandstone and sandy shale; brachiopod frag-
ment 2,162 to 2,167 feet 

Shale; a little fine sandstone and sandy shale; metabentonite 
Shale, dark grey, micaceous, silty; a li ttle siltstone 
Shale; minor interlaminated fine sandstone, sandy shale, and siltstone, 

as above 
Shale and fine sandstone in about equal amounts 
Shale, very dark grey; a little siltstone 
Shale, medium to dark grey, fissile, in part silty to sandy, and roughly 

bedded; a little siltstone and fine, impure, brown, dolomitic sand
stone 



Depth 

Feet 

2,650-2,660 
2,660-2,700 
2,700-2,710 
2,710-2,750 
2,750-2,765 
2,765-2,785 
2,785-2,820 
2,820-2,830 
2,830-3,025 
3,025-3,035 

3,035-3,075 
3,075-3,270 

I / I 
3,270-3,280 
3,280-3,350 
3,350-3,420 

I 
3,420-3,430 
3,430-3,560 
3,560-3,625 
3,625-3,645 

3,645-3,675 
3,675-3,690 
3,690-3,710 
3,710-3,740 
3,740-3,920 

3,920-3,930 
3,930-3,940 
3,940-3,965 
3,965-4,000 
4,000-4,020 

4,020-4,025 
4,025-4,040 

4,040-4,070 

4,070-4,085 
4,085-4,095 
4,095-4,140 
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Lithology 

Lorraine and Utica-con. 

Shale, siltstone, and fine sandstone, as above; metabentonite 
Shale, as above; much pencil shale; brown, dolomitic siltstone 
Sandstone, grey, fine-grained; shale, as above 
Shale, as above, but with a little siltstone or fine sandst'One 
Shale and siltstone about equal; metabentonite 
Shale and fine-grained, dolomitic sandstone 
Shale, as above; minor fine sandstone 
Shale; a Ii ttle siltstone; metabentonite 
Shale, dark grey; a little siltstone, as above; pyrite 3,015 to 3,025 feet 
Shale, dark grey; a little siltstone; Leptobolus insignis identified by 

T. H. Clark 
Shale; a little siltstone, as above; pyrite 3,060 to 3,075 feet 
Shale, medium to dark grey, fissile; some dark, silty to sandy shale; 

a little fine-grained, dolomitic sandstone and shaly, sandy dolomite 
Shale, as above; metabentonite 
Shale, as above; a little dolomitic sandstone and shaly sandy dolomite 
Shale, dark grey to black, some with slightly brownish streak; a little 

fine, dolomitic sandstone and sandy dolomite 
Shale, as above; pyrite 
Shale, as above, in part with a brownish streak 
Shale, dark grey to black, as above; more with a brown streak 
Shale, as above, some with a brown streak; a little brownish grey, 

silty, impure dolomite 
Shale, as above 
Shale, as above; a little brownish grey, silty, impure dolomite 
Shale, dark grey to black, much of it giving a brown streak 
Shale, as above; a little silty dolomite and dolomitic siltstone 
Shale, brownish black; much of it giving a brown streak; pyrite 3,750 

to 3,760, 3,800 to 3,830, 3,865 to 3,875, and 3,895 to 3,920 feet 
Shale, brownish black as above; pyrite; brown soapy metabentonite 
Shale, as above 
Shale, as above; igneous rock 
Shale, as above; pyrite 
Shale, black, very calcareous, with a granular texture; some with a 

greyish brown streak 
Shale, as above; Leptobolus insignis identified by T. H. Clark 
Shale, as above 

Trenton 

Terrebonne and Tetreauville Formations 
and/or Equivalents 

Shale, <lark grey, calcareous (with a grey streak); some dark brownish 
grey, argillaceous limest'One 

Shale; a little limestone, as above; igneous rock 
Shale and limest-one, as above; metabentonite 
Limestone, brownish grey, very argillaceous, dense, as above; dark 

grey, calcareous shale, as above; pyrite 
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ST. JoHN's PETROLEUM COMPANY ST. HUBERT No. 1 WELL 

Location: about 75 feet from Cartier St. Hubert No. 1 well, parish 
of St. Hubert, Chambly county, Quebec 

Elevation: 90+ feet Drilled: 1947, 1948 
Total depth: 4,085 feet ? Rig: cable 
Samples examined by H. R. Belyea, 1949, 1950 

Depth 

Feet 

20-30 

30-40 

40-50 
50-60 

60-70 
70-130 

130-140 
140-190 

190-220 

220-230 
230-240 
240-250 
250-260 
260-470 
470-480 

480-500 
500-590 

590-600 
600-610 
610-620 
620-650 
650-660 
660-690 
690-700 
700-720 
720-730 

730-740 

740-750 
750-760 

760-850 
850-860 
860-940 
940-970 
970-1 ,000 

1,000-1,020 
1,020-1,220 

1,220-1,240 

Lithology 

Lorraine and Utica 
Shale, grey, very finely silty; with pyrite nodules; thin, grey, cal

careous si ltstone 
Siltstone and shale: grey, slightly calcareous, micaceous siltstone; grey 

shale, as above 
Shale, grey, finely silty; a little grey si ltstone 
Shale and siltstone, as above, with fossil remains; some dark green 

metabentonite; a little igneous rock 
Shale, as above; dark igneous rock 
Shale, grey, finely silty, with thin, grey, slightly calcareous, micaceous 

si ltstone layers; fragment of brachiopod shell 110 to 120 feet 
Shale, as above; green and brown igneous rock 
Shale, dark grey, finely silty, micaceous; a little grey, calcareous silt

stone 
Shale and siltstone; dark grey shale, as above, and interbedded, 

grey, slightly calcareous siltstone and fine sandstone 
Shale, dark grey, as above; a little siltstone 
Dark igneous rock 
Missing 
Shale, dark grey; igneous rock 
Shale, dark grey, as above; thin, grey siltstone 
Siltst'One and shale: grey, slightly calcareous siltstone interbedded with 

dark grey shale 
Igneous rock 
Shale, dark grey, silty; a little dark brownish grey, slightly calcareous 

siltstone 
Shale, as above; green igneous rock 
Shale, dark grey, finely silty; pyritic in part 
Shale, dark grey, as above; a little brown, dolomitic siltstone 
Shale, dark grey, in part finely silty, micaceous 
Shale, dark grey, as above; calcite veins 
Shale, dark grey, in part smooth, in part silty and rough 
Shale, as above; green igneous rock 
Shale, dark grey, smooth, very finely micaceous 
Shale and siltstone: dark grey shale, as above, and some black, rough, 

silty shale; brown, dolomitic siltstone, with a very slight oil stain 
Shale, dark grey, smooth; black, rough, silty shale; one fragment shows 

carbonaceous streak, probably a graptolite 
Shale, dark grey, silty, micaceous 
Shale and siltstone: dark grey shale, as above, and brown dolomitic 

siltstone 
Shale, dark grey, silty, as above; some with a slightly brownish tinge 
Ignevus rock 
Shale, black, silty, with a brown streak 
Shale, as above; igneous rock; pyrite 970 to 980 feet 
Shale, dark grey to black, silty, with a dark brown streak; pyrite 
Shale, black, as above; igneous rock 
Shale, black, finely silty, smooth, with a dark brown streak, slightly 

calcareous; pyrite 
Shale, black, silty, calcareous; granular texture; pyrite 



Depth 

Feet 

1,240-1,306 

1,306-1,336 

1,336-1,535 

1 ,53~1,570 

1,570-1,650 

1,650-1,656 
1,656-1,662 

1,662-1,680 

1,680-1,716 

1,716-.1,744 

1,744-1,760 

1,760-1,826 
1,826-1,838 

1,838-1,844 

1,844-1,884 
1,884-.1,890 
1,890-1,974 

1,974--2,004 

2,004-2,016 

2,016-2,068 

2,068--2,080 

2,080-2,086 

2,086-2,092 

2,092-2,104 

2,104-2,116 
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Lithology 

Trenton 
Terrebonne and Tetreauville Formations 

Limestone, dark brown, finely crystalline, argillaceous, finely silty; 
dark grey, calcareous shale; ostracods 1,260 to 1,265 feet 

Limestone, dark brown, finely crystalline, silty, argillaceous, as above; 
scattered brachiopod and other fossil fragments; dark grey, cal
careous shale 

Limestone and shale: dark greyish brown, very silty, argilla.::eous, finely 
crystalline limestone and dark grey, calcareous, silty shale 

Limestone and shale: dark brown, dense, argillaceous, finely silty 
limestone and dark grey, calcareous, silty shale; brachiopod frag
ments 1,540 to 1,546 feet 

Shale and limestone : dark grey, silty, calcareous shale and dark brownish 
grey, silty, argillaceous limestone; ostracods 1,582 to 1,588 and 
1,606 to 1,612 feet 

Missing 
Shale and silty limestone, as above 

Montreal and Mile End Formations 
Limestone and shale: dark grey, finely crystalline to coarsely crystal

line limestone, with crinoid stems and brachiopod fragments; dark 
grey calcareous shale, with crinoid stems 

Limestone and shale: brown, coarsely to finely crystalline limestone, 
in part fossiliferous; dark grey shale, with crinoid stems; brachio
pod fragments 1,704 to 1,716 feet 

Limestone and shale: buff, coarsely crystalline, fossiliferous limestone, 
with brachiopod fragments; dark grey, silty shale 

Limestone, buff, coarsely crystalline, slightly dolomitic, slightly argil
laceous; dark grey shale partings 

Limestone, buff, crystalline, finely silty; dark grey shale 
Limestone, as above; some grey, dolomitic, crystalline limestone and 

grey dolomite; white dolomite veins 
Limestone, buff, finely crystalline, with scattered fossil fragments; dark 

grey shale 
Limestone, grey to buff, finely to coarsely crystalline; dark grey shale 
Limestone, grey, as above; dark grey shale; brown metabentonite 
Limestone, grey, crystalline, as above; dark grey, finely crystalline, 

argillaceous, silty limestone; dark grey shale 
Limestone, grey, crystalline; a little, dark grey, finely crystalline lime

stone; dark grey shale 
Limestone, dark grey, finely crystalline, argillaceous, silty; some frag

mental limestone; grey shale 
Limestone and shale: dark grey, finely crystalline, argillaceous, finely 

silty limestone and dark grey calcareous shale; a few fossil 
fragments; ostracods 2,038 to 2,044 feet; brachiopods 

Limestone and shale: dark grey, very finely crystalline, finely silty, 
argillaceous limestone and dark grey shale, as above; some lighter 
grey, finely to coarsely crystalline limestone-largely fragments of 
brachiopods, crinoids, etc.; dark grey shale 

Limestone, light grey, finely to coarsely crystalline-largely shell 
limestone; some bryozoa or coral-like fossils; brachiopods and 
crinoids; dark grey shale partings 

Limestone, light grey, coarsely crystalline; fragments of brachiopods 
and crinoid disks 

Limestone and shale: grey, finely to coarsely crystalline limestone with 
recrystallized fossils-brachiopods, ostracods, bryozoo., and coral
like fossils; dark grey shale, with fossil fragments 

Limestone, light grey, coarsely crystalline, fossiliferous; dark grey 
shale; bryozoa and brachiopods common; pyrite; few fragments 
dark grey, cryptocrystalline limestone 2,110 to 2,116 feet 



Depth 

Feet 

2,116-2,128 

2,128--2,134 

2,134-2,140 

2,140-2,148 

2,148-2,156 

2,155-2,164 

2,164-2,176 

2,176-2,188 

2,188--2,194 

2,194-2,200 

2,200-2,222 

2,222--2,234 
2,234-2,240 
2,240-2,252 

2 ,252--2 ,258 

2,258--2,264 
2,264-2,276 

2,276-2,302 

2,302--2,310 

2,310-2,320 

2,320-2,336 

2,336-2,364 

2,364-2,372 

2,372-2,382 
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Lithology 

Black River 

Leray and Lowville Formations 

Limestone, dark grey, dense, sublithographic, slightly argillaceous, finely 
silty, pyritic in part 

Limestone, as above; some dark brownish grey, cryptocrystalline lime
stone, with small calcite spots 

Limestone, brownish grey, cryptocrystalline, with white crystalline cal
cite sp·ots; SOIJ.1e light grey oolitic limestone; two fragments crystal
line limestone, with large, rounded, frosted quartz grains 

Limest·one, brown, cryptocrystalline, a.s above; some sandy crystalline 
limestone, with large quartz grains; dolomite, dark grey, crystal
line, silty, granular, in part pyritic 

Pamelia Formation 

Dolomite and siltstone: dark grey, finely granular, silty dolomite and 
dolomitic siltstone; pyrite; dark grey shale 

Dolomite, siltstone, and shale, as above ; some light grey, crystalline. 
fossiliferous limestone 

Chazy 

Laval Formation 

Shale and limestone: dark grey, finely to medium crystalline limestone 
and dark olive-grey shale; pyrite; fossil fragments 

Limestone and shale: dark grey, finely crystalline, argillaceous lime
stone and smooth, brownish grey, pyritic shale; brachiopods 

Limestone, dark grey, finely crystalline; grey, medium crystalline 
limestone, with traces of fossil fragments 

Shale and limestone: dull greenish grey shale; dark grey, finely crystal
line, argillaceous limestone; brachiopods 

Limestone, grey, crystalline to coarsely crystalline, finely silty, in part 
with fossil fragments; ostracod 2,200 to 2,208 feet; brachiopods; 
some dark grey shale 

Limestone, grey, coarsely crystalline, slightly silty, fossiliferous 
Limestone, as above; dark grey shale partings 
Limestone and shale: grey, coarsely crystalline limestone and dark 

grey, silly, fine-grained limestone; dark grey shale 
Limestone and dolomite: light grey, coarsely crystalline limestone and 

dark grey, silty, crystalline dolomite and dolomitic siltstone; some 
dark grey shale 

Limestone, light grey, coarsely crystalline 
Limestone, dark grey, finely crystalline to crystalline, argillaceous, silty ; 

dark grey shale partings 
Limestone, light grey, coarsely crystalline to dark grey, silty, dolomitic; 

dark grey shale; brachiopod, and ostracods 2,288 to 2,294 feet 
Limestone and shale: brownish grey, cryptocrystalline limestone, with 

some crystalline patches; dark grey shale 
Limestone, grey, coarsely crystalline; some brown, dense limestone; 

dark grey, pyritic shale 
Limestone, light grey, coarsely crystalline, with dark argillaceous mot

tling; small brachiopods 
Shale and limestone: dark grey, pyritic shale grading to shaly lime

stone, with crystalline fossil fragments; some grey, cryptocrystal
linc to crystalline limestone 

Limestone and shale: grey, coarsely crystalline limestone and dark 
grey shale and shaly limestone, as above 

Limestone, light grey, coarsely crystalline; thin dark grey, shale part
ings; ostracods 2,372 to 2,376 feet 



Depth 

Feet 

2,382-2,388 

2,388-2,39<1 
2,394-2,400 
2,400-2,412 
2,412-2,424 
2,424-2.430 
2,430-2,436 

2,436-2,445 
2,445-2,462 
2,462-2,474 
2,474-2,486 

2,486-2,492 

2,492-2,518 
2,518-2,524 
2,524-2,536 

2,536-2,542 

2,542-2,548 

2,548-2,560 

2,560-2,566 

2,566-2,578 

2,578-2,590 

2,590-2,602 

2,602-2,620 

2,620-2,626 

2,626-2,632 

2,632-2,644 

2,644-2,650 

2,650-2,674 

2,674-2,686 

2,686-2,692 
2,692-2,698 
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Lithology 

Chazv-oon. 

Laval Formation-con. 

Limestone and sandstone: light grey, finely crystalline, sandy, dolomitic 
limestone and light grey, calcareous sandstone, with small black 
detrital fragments-possibly trilobite remains 

Limestone, light grey, coarsely crystalline; dark grey shale 
Limestone, light grey, coarsely crystalline 
Limestone, light grey, as above ; green igneous rock 
Dark igneous rock; limestone, as above 
Limestone, light grey, coarsely crystalline 
Limestone and sandstone: light grey, coarsely crystalline limestone, 

as above ; light grey, fine, calcareous sandstone, with small black 
specks-possibly trilobite remains 

Sandstone, light grey, fine, calcareous, with small black specks 
Sandstone, as above; dark greenish grey shale partings 
Shale, dull greenish grey; some crystalline limestone fragments 
Limestone and shale : grey, coarsely crystalline limestone ; dull greenish 

grey shale and sandy shale 
Sandstone and limestone : light grey, fine-grained sandstone, with black 

specks and some coarse, rounded, pitted, frosted quartz grains; 
some light grey, crystalline limestone 

Sandstone, light grey to grey, fine-grained, calcareous; with black specks 
Limestone, light grey, crystalline; fine-grained, light grey sandstone 
Shale and sandstone: dull greenish grey shale; light grey, fine sandstone, 

as above; some crystalline limestone; pyrite 
Sandstone, grey, fin\)-grained, pyritic 

Beekmantown 

Limestone and shale : dark grey, dense, silty, argillaceous limestone 
and dark grey shale 

Limestone, grey, silty, argillaceous, dense; some dark grey limestone, 
as above, and dark grey shale; grey, calcareous siltstone 

Shale and limestone: dull greenish grey shale and grey, crypt·ocrystalline 
to crystalline, silty limestone; fragments of light grey, oolitic 
limestone 

Shale, dark grey; thin, grey, fine-grained sandstone and grey, sandy 
dolomite bands 

Dolomite, grey, dense, argillaceous, finely silty; grades to grey dolo
mitic siltstone; dark grey shale; pyrite 

Shale, grey to dark grey, finely silty, calcareous; finely silty, argil
laceous limestone and calcareous siltstone 

Shale, dark grey, silty, calcareous; grey, dolomitic siltst'One; some 
dark grey, argillaceous, finely silty dolomite; pyrite 

Siltstone and shale : dark grey, dolomi tic siltstone and silty dolomite; 
dark grey shale; some white quartz 

Igneous rock with pink feldspars; some dark grey shale; greenish and 
white, siliceous limestone ; quartz crystals 

DoJ.omite and siltstone: ligh t grey, finely crystalline, silty dolomite 
grading to dolomitic siltstone; some dark grey shale 

Shale, dark grey, calcareous; limestone, grey, crystalliP.e-probably 
recrystallized shell fragments 

Siltstone, dark grey, calcareous; some grey, silty, dense limeetone and 
light grey, crystalline limestone 

Limestone, grey, dense, finely silty, dolomitic, argillaceous; gradeii to 
calcare'Ous siltstone and silty dolomite 

Sandstone, grey, fine-grained, calcareomi; grey, dolomitic siltstone 
Dolomite and siltstone: light green to grey, fine, silty dolomite and 

dolomitic siltstone; some light grey, fine-grained sandstone 



Depth 

Feet 

2,698--2,730 

2,730-2,754 

2,754-2,760 

2,760-2,766 
2,766-2,772 
2,772-2,786 

2 ,78~.798 

2,798-2,804 

2,804-2,810 

2,810-2,822 

2,822-2,828 
2,828-2,840 

2 ,840--2 ,850 

2,850-2,870 

2,870-2,876 

2,876-2,882 

2,882-2,888 

2,888-2,894 
2,894-.2,900 

2,900-2 ,912 

2,912-2,918 
2,918-2,924 

2,930-2,936 

2,936-2,942 

2,9~.948 

2,948-2,954 
2,954-2,960 

2,960-2,972 

2,972-2,978 

99918-8 
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Li thology 

Beekmantown-con. 

Shale, siltstone, and dolomite: green to grey, dolomitic shale ; light 
green to grey, dolomit ic siltstone and fine, silty dolomite, in part 
pyritic 

Dolomite and siltstone: brownish grey to green, dense, shaly, finely 
silty dolomite, varying to dolomitic siltstone 

Limestone and shale: light brown, argillaceous, silty limestone and 
green, limy shale, as above ; some brown, finely granular, dolomitic 
limestone 

Dolomite, grey-brown, finely crystalline, slightly argillaceous, silty 
Dolomite, grey, finely crystalline, si lty 
Dolomite and shale: buff, finely crystalline, argillaceous, very finely 

silty dolomite; greenish grey and dark grey, dolomitic shale 
Dolomite and shale: greenish grey, shaly dolomi te and dolomitic 

shale, with pyrite; calcite veins 2,792 to 2,798 feet 
Siltstone, dark grey, dolomi tic, argillaceous ; some light greenish grey, 

dense dolomite, as above 
Shale, dark grey, dolomitic; varies to dark brownish grey, very argil

laceous, silty dolomite and dolomitic siltstone 
Shale, dark grey, calcareous, silty : grades to dark grey, argillaceous, 

calcareous siltstone 
Siltstone, dark grey, dolomitic, argillaceous 
Dolomite, siltstone, and shale: dark grey, silty, fine ly crystalline dolomite 

and dolomi tic siltstone; dark grey, silty shale 
Siltstone and dolomite: grey, cryptocrystalline to finely granular, cal

citic dolomi te and grey, dolomitic si ltstone ; a few large, frosted 
quartz grains ; dark grey shale 

Siltstone, dolomite, and shale: dark grey, dolomitic siltstone and dark 
grey, granular, si lty dolomite; dark grey shale 

Shale, dark grey; some grey, sandy, fine, dolomitic limestone, with large 
sand grains 

Limestone and sil tstone: dark brownish grey, argillaceous, dense lime
stone, and dark grey siltstone 

Limestone, as above; some brecciated, fine, brown, dolomitic limestone, 
with calcite and large sand grains; dark grey shale and siltstone, 
as above 

Dolomite, brown, finely granular 
Dolomite light grey, dense, calcitic, argillaceous; some dark brownish 

grey dolomi te, as above 
Dolomite, limestone, and shale: light grey, cryptocrystalline, silty, argil

laceous limestone; dark grey, fine, silty dolomite and dolomitic 
siltstone; calcareous shale 

Dolomite, dark grey, crystalline, argi llaceous 
Limestone and dolomite: dark grey, dense, argillaceous limestone; dark 

grey, crystalline, silty dolomite; pyrite 
Siltstone and dolomite: grey, dense, argillaceous dolomite; dark grey, 

crystalline dolomite; dark grey, dolomi tic siltstone 
Limestone, siltstone, and shale: dark grey, dense limestone and dark 

grey, hard, massive, calcareous shale and sil tstone 
Limestone, dolomi tic, light grey, fine ly crystalline; dark grey, silty 

shale and siltstone 
Siltstone, dark grey, calcareous- sample badly rusted 
Limestone, dark grey, dense, slightly argillaceous; dark grey, cal

careous siltstone 
Limestone, grey, finely crystalline, argillaceous; some dark grey lime

stone; grey calcareous siltstone 
Limestone and shale: light grey, finely crystalline, silty, siliceous to 

cherty limestone ; olive-green, pyritic, calcareous shale 



Depth 

Feet 

2,978-2,984 

2,984-2,996 

2,996-3,002 

3,002--3,014 

3,014-3,032 

3,032--3,500 
3,500-3,510 

3,510-3,515 
3,515-3,530 

3 ,530-3 ,535 
3,535-3,540 

3,540-3,545 
3,545-3,550 
3,550-3,560 
3,560-3,565 
3,565-3,570 
3,570-3,580 

3,580-3,590 
3,590-3,600 

3,600-3,610 

3,610-3,640 

3,640-3,650 

3,650-3,680 

3,680-3,690 

3,690-3,720 

3,720-3,740 

3,740-3,750 

3,750-3,765 

3,765-3,785 

3,785-3,820 

3,820-3,825 
3,825-3,835 
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Lithology 

Beekmantow~on. 

Shale and siltstone: greenish grey, pyritic, slightly calcareous shale 
varying to shaly siltstone 

Shale and some greenish siltstone, as above, but chiefly dark grey, 
slightly calcareous shale 

Limestone, grey, finely crystalline, silty, siliceous, in part dolomitic, 
argillaceous; some pseudo-oolitic or fragmental limestone; a little 
dark grey shale 

Limestone, grey to dark grey, finely crystalline, argillaceous, silty; lime
stone grades to calcareous siltstone 

Limestone, siltstone, and shale: dark grey, finely crystalline, argillace
ous, silty limestone and calcareous siltstone; dark grey shale 

Missing 
Dolomite and sandstone: light grey, sandy dolomite and dolomitic 

sandstone, fine to coarse, with sand grains of various sizes, some 
large, frosted, and rounded 

Missing 
Sandstone and dolomite: light grey, fine, dolomitic sandstone and grey, 

silty to sandy, finely crystalline dolomite 
Missing 
Sandstone and dolomite, as above, with some large rounded, frosted 

sand grains 
Missing 
Sandstone, light grey, fine, dolomitic 
Sandstone, as above 
Missing 
Sandstone, light grey, fine-grained; calcareous cement 
Sandstone and dolomite: light grey, fine sandstone, as above; dark grey, 

finely crystalline dolomite and dark grey shale 
Missing 
Dolomite and sandstone: dark grey, crystalline, sandy dolomite; light 

grey, fine-grained sandstone, with dolomitic cement 
Sandstone, light grey, fine, with some coarse grains; grades to grey, 

sandy dolomite 
Dolomite and sandstone: dark grey, sandy, argillaceous dolomite and 

light grey sandstone, as above 
Sandstone and dolomite: light grey, fine sandstone, with abundant 

large, rounded, frosted grains; dark grey dolomite, as above 
Dolomite, dark grey, sandy; some light grey, fine-grained sandstone; 

large, frosted sand grains 
Sandstone, light grey, fine, with dark shale partings; dark grey, sandy 

dolomite, as above 
Dolomite and sandstone: grey, sandy dolomite grading to grey, fine, 

dolomitic sandstone 
Sandstone and dolomi te: medium to coarse, light grey, indurated, 

quartz sandstone, with grains of variable size; dark grey, sandy 
dolomite 

Dolomite, dark grey, sandy; sandstone, light grey, fine, quartzose; 
dark grey shale 

Sandstone and dolomite: light grey, fine- to medium-grained quartz 
sandstone and grey, sandy dolomite 

Dolomite, dark grey, sandy, with coarse sand grains; light grey sand-
stone , 

Dolomite, dark grey, finely crystalline, argillaceous, sandy; varies to 
light grey, medium-grained, dolomitic sandstone 

Missing 
Dolomite, shale, and sandstone: dark grey dolomite, as above, grading 

to dark grey shale; grey, fine- to medium-grained sandstone, as 
above 



Depth 

Feet 

3,835--3,840 

3 ,840--3,845 
3 ,845--3,855 

3,855-3,860 

3,860-3,865 

3,865--3,870 

3,870--3,875 
3,875--3,880 

3,880--3 ,885 

3,885--3,895 

3,895--3,900 
3,900--3,905 

3,905--3,910 

3,910--3,925 
3,925--3 ,930 
3,930--3,935 

3,935--3,940 
3,940--3,945 
3,945--3,950 

3,950--3,965 

3,965--3,970 

3,97o-4,060 
4,00D-4,062 
4,062-4,070 

:11 . it l 
4,07D-4,085 
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Lithology 

Beekmantown-con. 

Sandstone and dolomite: light grey, quartzose, medium- to coarse
grained sandstone, with large, frosted grains; dark grey dolomite, 
as above 

Dolomite, dark grey, sandy 
Sandstone and dolomite: light grey, coarse-grained sandstone, with 

rounded, frosted grains; dolomite as above 
Dolomite and sandstone: light grey, finely crystalline, very sandy 

dolomite, with abundant large, rounded, frosted sand grains em
bedded; grades to dolomitic sandstone; some finer sandstone con
tains dark, argillaceous material 

Sandstone, dark grey, in part dolomitic, argillaceous, with fine stringers 
of dark, argillaceous material; dark grey, pyritic shale; some light 
grey sandstone and dolomite, as above; some dark grey, silty 
dolomite, with argillaceous material around grains 

Dolomite and siltstone: grey, finely crystalline, silty dolomite grading 
to dolomitic, argillaceous siltstone; some large sand grains in dark, 
shaly, pyritic matrix 

Dolomite, dark grey, finely silty, finely crystalline . .,.· 1 ~ 

Dolomite, light grey to grey, finely crystalline, sandy, m part with 
large sand grains; pyritic 

Dolomite, light grey to dark grey, very finely crystalline, slightly silty; 
in part pyritic; dark grey shale partings 

Sandstone, light grey, fine-grained, dolomitic; in part grades to fine, 
sandy dolomite 

Sandstone, grey, fine-grained, dolomitic, finely pyritic 
Dolomite, grey, coarsely granular, pyritic; light grey, fine-grained, 

dolomi tic sandstone, as above 
Dolomite, grey, finely crystalline, silty ; in part crystalline; pyritic; 

appears to have vugs or fractures filled with selenite 
Missing 
Limestone, grey, crystalline 
Limestone, same as above; some very pyritic, with green streaks 

that may be glauconite; some finely crystalline, sandy limestone 
and fine-grained sandstone 

Missing 
Sandstone, grey, very fine-grained, calcareous, pyritic 
Dolomite, grey, crystalline to granular; some fine-grained sandstone, 

as above 
Missing 

Potsdam 

Sandstone, white, coarse, quartzose; grains, large, rounded, with few 
smaller grains; slightly calcareous cement 

Missing 
Sandstone, grey, fine-grained, quartzose, slightly calcareous 
Sandstone, white, coarse, quartzose; grains, rounded; some finer grains; 

calcareous cement 
One sample: sandstone, grey, very fine-grained, dolomitic; pyritic 

in part; some large sand grains 
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STE. MADELEINE No. 1 WELL 

Location: lot 93, Ste. Madeleine, St. Hyacinthe county, Quebec 
Elevation: 100± feet Drilled: 1917 
Total depth: 525 feet Rig: cable 
Samples examined by H. R. Belyea, 1946 

Depth 

Feet 

18&-305 
30&-315 
315-325 
32&-335 
33&-355 
355-515 
515-525 

Lithology 

Richmond 

Becancour River Formation 

Shale, grey-green, sandy; with quartz grains 
Shale, reddish brown, sandy 
Shale, green, sandy 
Shale, reddish brown, sandy 
Shale, greenish grey, sandy 
Shale, greenish grey, sandy; some reddish brown, sandy shale 
Shale, reddish brown, sandy 

ST. PHILIPPE No. 1 WELL 

Location: lot 531, St. Philippe range, L'Assomption county, Quebec 
Elevation: 100+ feet Drilled: 1933 
Total depth: 445 feet Rig: cable 
Samples examined by H. R. Belyea, 1946; revised, 1951 

Depth 

Feet 

80-120 

120-150 

150-160 

160-190 

190-200 

200-240 

240-252 

252--262 
262--272 
272--282 
282--292 

Lithology 

Trenton 

Limestone, buff, finely to coarsely crystalline, fossiliferous; in part 
recrystallized fossil fragments; brachiopods and crinoids; dark shale 
partings 

Limest-one, brownish grey, finely crystalline, argillaceous; some coarsely 
crystalline fragments; fossiliferous-crinoids and brachiopods 

Limestone, brownish grey, dense, very finely crystalline, argillaceous; 
metabentonite 

Limestone, brownish grey, dense, very finely crystalline; some recrystal
lized fossil fragments; brachiopods 

Limestone, brownish grey, dense, very finely crystalline, argillaceous; 
metabentonite 

Limest-one, brownish grey, dense, very finely crystalline, some coarsely 
crystalline fragments; brachiopods, crinoids, and ostracods 

Limestone, brownish grey, dense, very finely to finely crystalline; in 
part slightly argillaceous 

Limestone, brownish grey, dense, very finely crystalline 
Limestone, brownish grey, finely crystalline, as above; dark grey shale 
Limestone, brownish grey, very finely crystalline 
Limestone, dark brownish grey, very finely crystalline to finely crystal

line ; in part slightly argillace-ous ; some crystalline limestone ; fossil 
fragments; some dark grey shale 



Depth 

Feet 

292-312 

312-342 

342-352 

352-365 

365-372 

372-382 

382-392 

392-412 

412-432 

432-455 
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Lithology 

Black River 

Limestone, buff, cryptocrystalline, argillaceous; some grey limestone, 
as above; dark grey shale 

Limestone, buff, cryptocrystalline; some crystalline fragments; dark 
grey shale 

Limestone and shale: dark grey, very finely crystalline limestone, in 
part argillaceous; dark grey shale 

Limestone, grey, very finely crystalline, argillaceous; a few ostracods; 
dark grey shale 

Chazy 

Limestone, grey to buff, finely to coarsely crystalline; crinoid disks 
abundant 

Limestone, brownish grey, finely to coarsely crystalline; crushed by 
drill 

Limestone, grey, finely crystalline to crystalline; crinoids, and brachio
pods common 

Limestone, brownish grey, finely to coarsely crystalline; brachiopods and 
crinoids 

Limestone, brownish grey, coarsely crystalline, fossiliferous-brachio
pods and crinoids 

Limestone, as above 

SENIGON No. 1 DIAMOND DRILL-HOLE 

Location: lot 136, range 2, Noyan seigniory, Missisquoi county, Quebec 
Total depth: 2,296 feet Drilled: 1942 
Rig: diamond drill 
Examined by H. R. Belyea, 1947; revised, 1950 

Depth 

Feet 
24-54 
54-74 
74-104 

104-180 
180-190 
190-210 

210-255 
255-265 

265-285 

285-295 
295-305 
305-315 
315-325 

325-335 
335-345 

Lithology 

The following descriptions are from core chips: 
Shale, dark grey, micaceous, slightly calcareous, brownish streak 
Shale, as above; calcite vein 
Shale, as above; thin, pyritic, limestone beds; dip, about 5 degrees 
Missing 
Shale, dark grey, slightly calcareous; pyrite nodules; cracks with calcite 
Shale, dark grey, calcareous, light brown streak; th in limestone laminre; 

dip, 5 degrees 
Missing 
Shale, dark grey, light brown streak, calcareous; graptolite fragment? 

small black specks 
Shale, dark grey, calcareous, light brown streak; thin, irregular lime-

stone laminre; dip, 5 degrees 
Limestone, dark brownish grey, shaly, very finely crystalline 
Shale, dark grey, calcareous, brown streak; fractures with calcite 
Shale, dark grey, calcareous, brown streak; pyrite 
Shale as above; fracture with black bituminous shaly material and 

calcite 
Shale, as above 
Shale and limestone: dark grey calcareous shale, almost limestone, 

grading to dark brownish grey, finely crystalline limestone 



Depth 

Feet 

345-380 
380--390 
390-460 
460-470 
470-480 

480-520 
520-530 
530-550 
550-570 
570-590 
590-600 
600--610 
610-620 
620-630 
630-640 
640--680 
680-690 
690-740 

740-750 
750-767 
767-790 
790-800 

800-805 
805-820 
820-840 
840-850 
850-870 
870-880 
880-900 
900-930 
930-940 

940-980 
980-990 
990-1,030 

1,030-1,040 
1,040-1,070 
1,070-1,090 
1,09()...,1,095 
1,095-1,100 
1,100-1,110 
1,110-1,280 
1,280-1,300 

1,30()-,1,310 
1,310-1,320 
1,320-1,330 
1,330-1,360 
1,360-1,370 
1,370-1,380 

1,38()-,1,390 
1,390-1,400 
1,400-1,410 
1,410-1,440 
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Lithology 

The following descriptions are from core chips-con. 

Shale, dark brownish grey, very calcareous 
Shaly limestone; dark brownish grey, earthy, very finely crystalline 
Missing 
Shale, dark grey, calcareous, brownish grey streak 
Shaly limestone, dark grey, very finely crystalline, silty; veined with 

calcite 
Shaly limestone or limy shale, as above 
Shale, dark grey, calcareous 
One sample: shaly limestone or limy shale, as above 
Shale, dark grey, calcareous 
Shaly limestone, finely crystalline, silty; limy shale 
Shale, dark grey, calcareous, grey streak 
Shale, as above; fractures filled with calcite 
Limestone, dark grey, very finely crystalline, argillaceous, silty 
Shale, dark grey 
Shaly limest'One, as above 
Shale, as above, light brown streak 
Shale, as above, fractures filled with calcite 
Shale, as above; thin limestone bands, 700 to 710 feet, show dip of 

about 5 degrees 
Shaly limestone, dark brownish grey, very finely crystalline 
Shaly limestone, as above, finely pyritic; calcite veins 
Shaly limestone, dark brownish grey, very finely crystalline 
Shaly limestone, dark brownish grey, finely crystalline, as above; frac-

tures with calcite veins 
Shale, as above, with limy bands 
Shaly limest'One; fine calcite veins 
Shale, as above 
Shaly limestone, dark brownish grey, finely crystalline; calcite 
Shale, black, brown streak, slightly calcareous 
Shale, as above; limy laminre dip 5 degrees 
Shale, black, as above 
Shale, as above; calcite veins 
Shale and limestone, dark brownish grey, finely interlaminated; lime-

stone is finely crystalline 
Shale, black, brown streak, slightly calcareous 
Shale, black, brown streak; calcite veins 
Shale, black, brown streak 
Shale, as above, calcite veins 
Shale, dark grey, fine, grey streak 
Missing 
Shale and limestone, dark brownish grey, very fine-grained 
Shale, dark grey 
Shaly limestone, dark brownish grey, fine; dark grey shale 
Missing 
Shale, dark grey, calcareous; grey streak; small pyrite nodules 1,290 

to 1,300 feet 
Shale, as above; graptolite 
Shale, dark grey, calcareous 
Shale, as above; small carbonaceous streaks 
Shale, as above 
Shale, dark grey, as above; ~hin, shaly limestone l~minre . 
Shaly limestone, dark brownish grey, very fine-gramed, silty; calcite 

<veins 
Missing 
Shaly limestone, dark grey, very fine-grained, as above 
Shale, black, calcareous; carbonaceous streaks 
Shaly limestone, as above 



Depth 

Feet 

1,440-1,460 
1,460-1,480 
1,480--.1,500 
1,500-1,510 
1,510-1,520 
1,520-1,530 
1,530-1,550 
1,550-1,560 
1,560--.1,600 
1,600-1,610 
1,610-1,620 
1,620-1,640 
1,640-1,670 
1,670-1,720 
1,720--.1,730 
1,730-1,740 
1,740-1,790 
1,790-1,820 
1,820-1,840 
1,840-1,850 
1,850--.1,860 
1,860-1,870 
1,870-1,890 
1,890-1,901 
l,~01-1,910 
1,910-1,920 

1,920--.1,930 
1,930-1,940 
1,940-1,952 
1,952-1,960 
1,960-1,970 
1,970-2,010 
2,010--.2,020 
2,020-2,060 
2,060-2,067 
2,067-2.090 
2,090-2,130 
2,130-2,140 
2,140-.2,150 
2,150.-2,170 
2,170-2,180 

2,180-2,190 
2J90-2,2(10 
2,200-2,210 
2,210-2,220 

2,220-2,233 
2,2~3-2,240 

2,240-2,252 
2,252-2,260 
2,260-2,269 
2 ,269-.2 ,280 
2,280-2,296 
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Lithology 

The following descriptions are from core chips-con. 

Shale, black, as above 
Shale, dark grey, fine-grained, calcareous 
Shaly limestone, brownish black, silty 
Shale, black; calcite veins 
Shale; interlaminated shaly limestone 
Shale, black; carbonaceous streaks 
Shale, black, fine, calcareous 
Shale, black, as above; calcite veins 
Shale, black, as above 
Shaly limestone and shale, black 
Shale, black, smooth, calcareous 
Shale, black, calcareous 
Shaly limestune, brownish black, fine 
Shale, black, calcareous 
Missing 
Shaly limestone, as above 
Shale, black, brown streak 
Shaly limestone, dark brownish grey 
Shale, with thin limestone laminre; small carbonaceous streaks 
Shale, black, brown streak 
Shale, as above; fractures and slickensides 
Shale, as above; thin limy laminre 
Shale, black, as above; carbonaceous streaks 
Shale, as above; calcite vein parallel with bedding 
Shale, black 
Shale, black, grades to black, very fine, argillaceous limestone; grapt'Olite 

in shale 
Shale and limestone, as above; limestone in thin laminre 
Shale, black, calcareous 
Shale, as above; limestone, black, fine, silty, argillaceous 
Shale, black; graptolite 
Shale, black, grey streak 
Shale, black, brown streak 
Limestone, black, very finely crystalline, finely silty 
Shale, black, calcareous, brownish streak 
Shale, black; small fragments of brachiopods 
Limestone, black, fine , silty 
Shale, black, calcareuus 
Limestone, dark grey, crystalline, argillaceous, silty; calcite veins 
Limestone, dark grey, shaly; large calcite rhombs 
Missing 
Shale, black; interlaminated black limestone; brachiopod and other 

fossil fragments 
Limestone, black, very fine; in part coarsely crystalline; brachiopods 
Shale, black; brachiopods 
Limestone, grey, coarsely crystalline; crinoids 
Limestone, dark grey; fractures and vugs with coarse calcite crystals; 

pyrobitumen 
Limestone, black, very fine; black shale with brachiopods and crinoids 
Limestone, dark grey, fine; inter laminated black shale 
Shale, black 
Limestone, black, finely crystalline, silty 
Limestone, black, very finely crystalline, silty; calcite inclusions 
Shale, black, calcareous 
Limestone, black, very fine, silty; calcite inclusions, probably recrystal

lized fossils 
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SOUTH SHORE No. 1 WELL 

Location: lot 543, concession Sud Ou est de l'Ile, Paroisse de la Visita
tion; east bank southwest branch of Nicolet River, 3 miles 
above la Visitation, Yamaska county, Quebec 

Drilled: 1931-32 Rig: cable 
Total depth: 3,200 feet 
Samples examined by H. R. Belyea, 1946 

Depth 

Feet 

75-95 

95-145 

145-155 
155-205 
205-215 

215-225 

225-245 

245-255 

255-295 

295--305 

305-335 

335-345 
345--375 

375--395 

395-415 

415-425 
425-455 
455-495 

495-505 

505-515 

515-525 
525-535 

Lithology 

Lorraine 

Shale, greenish grey, soft, drills to rounded fragments, in part finely 
silty; 40 to 50 per cent greenish grey, impure, fissile, micaceous 
si ltstone and fine-grained sandstone; calcareous cement; bryozoa 

Siltstone and fine-grained sandstone, as above; 30 to 40 per cent shale, 
as above; bryozoa 

Siltstone, fine sandstone, and shale, as above; crinoid stem 
Missing 
Sandstone, greenish grey, fine-grained; grades to micaceous, fissile 

siltstone with calcareous cement; recrystallized shell fragments; 
20 to 30 per cent shale, greenish grey, in part finely silty, fossil
iferous; bryozoa, crinoid disks, and brachiopods; slickensides and 
calcite veins; some pale green shaly material may be from fault 
or metabentonite 

Siltstone and fine-grained sandstone, same as above; about 40 per cent 
shale, as above; a little light grey, fine limestone; Ctenodonta 

Siltstone and fine-grained sandstone, as above; about 40 per cent 
shale, greenish grey, finely silty, as above; few bryozoa and crinoid 
disks; slickensides, fractures, calcite veins, and sheared green shale 
235 to 245 feet 

Shale, green, finely silty, as above; about 30 per cent siltstone and 
fine-grained sandstone, as above; a few fossil fragments 

Shale, siltstone, and fine sandstone, as above; calcite veins from 255 to 
275 feet 

Siltstone and fine-grained sandstone, as above; about 30 per cent 
greenish grey shale, finely silty; a few fossil fragments 

Siltstone, fine sandstone, and shale, as above; bryozoa; calcite veins; 
pyrite 315 to 325 feet 

Siltstone, fine sandstone, and shale, as above; crinoid disks 
Siltstone, fine sandstone, and shale; brachiopod, bryozoa, and crinoid 

fragments 
Shale, as above, and some grey, fissile, micaceous, finely silty shale; 

bryozoa 
Shale, grey, soft; drills to rounded fragments; siltstone, grey, micaceous, 

laminated, slightly calcareous; a little coarsely crystalline shell 
limestone; crinoids; vein calcite; pyrite 

Shale and sil tstone, as above; vein calcite, slickensides 
Shale and siltstone, as above; bryozoa 445 to 455 feet 
Siltstone and fine-grained sandstone, greenish grey, as above; 30 to 40 

per cent shale, greenish grey, as above; brown stain on most 
fragments; crinoids and bryozoa 

Siltstone, fine sandstone, and shale, as above; crinoids, bryozoa, and 
pelecypod fragment 

Shale, light greenish grey, same as above; siltstone as above; a little 
coarse sandy shell limestone 

Shale, siltstone, and shell limestone, as above; bryozoa; vein calcite 
Shale, siltstone, and a little shell limestone; bryozoa, crinoids, and 

brachiopods 



D epth 

Feet 

535-545 
545-565 

565-575 
575-605 

605-615 
615-645 
645-665 
665-675 

675-685 
685-705 

705-755 

755-765 
765-785 
785-825 

825-835 
835-845 
845-905 

905-915 
915-925 

925-985 
985-995 
995-1,015 

1,015-.1,035 
1,035-1,045 
1,045-1,125 
1,125-1,135 
1,135-1,195 
1,195-1,225 

1,225-.1 ,265 

1,265-1,275 
1,275--1,305 
1,305-1,315 
1,315-1,405 
1,405-1,425 
1, 425-.1 , 455 

1,455-1 ,475 

1,475--1 ,495 

1,495-1,505 
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Lithology 

Lorraine-con. 

Shale and siltstone, as above 
Shale, light greenish grey, as above; some grey, finely silty, fissile 

shale; siltstone, as above; fractures and calcite veins; gastropod 
fragm ent at 555 to 565 feet 

Shale and siltstone, as above, with brown stain 
Shale, greenish grey and grey, fissile, as above; a little siltstone, as 

above 
Shale and a little siltstone, as above; calcite veins 
Shale and a lit tle si ltstone; brachiopod fragment 615 to 625 feet 
Shale and siltstone, as above, with brown stain 
Shale, greenish grey to grey, fissile, as above; much siltstone grading 

to fine-grained sandstone, as above; few fossils 
Shale, siltstone, and sandstone, as above; fractures and vein calcite 
Shale, siltstone, and sandstone, as above ; brachiopod imprint, 695 

to 705 feet 
Shale, siltstone, and sandstone, as above; crinoid disks, 705 to 725 

feet 
Shale, siltstone, and sandstone; fragment of Proelus 
Shale, siltstone, and sandstone, as above; crinoid disks 
Shale, siltstone, and sandstone, in part interlaminated; ostracods 

785 to 805 feet 
Shale, siltstone, and sandstone; fragment of Clenodonla 
Shale, siltstone, and andstone, as above; crinoid disks 
Shale, greenish grey; rounded fragments, as above; greater propor

tion of grey, fissile shale; siltstone and fine sandstone, as above ; 
a few fossil fragments 

Shale and si ltstone, in part interlaminated 
Siltstone and fine-grained sandstone, light grey, as above; shale, 

chiefly grey, fissile; some interlaminated shale and siltstone ; 
brachiopod fragment 

Siltstone and shale, as above; in part interlaminated 
Siltstone and shale; in part interlaminated; crinoid disks 
Siltstone and shale; crinoid fragments and inclusions of calcite-prob-

ably fossils 
Siltstone and shale, as above; some sandy, recrystallized shell limestone 
Siltstone and shale, as above; crinoid stem 
Siltstone, fine-grained sandstone, and shale, as above 
Siltstone, fine-grained sandstone, and shale, as above, with calcite veins 
Siltstone, fine-grained sandstone, and shale, as above 
Shale, chiefly greenish grey, some grey, fissile; much siltstone and fine

grained sandstone, as above; some recrystallized fossil fragments 
forming sandy limestone 

Shale, grey, finely silty, fissile and irregularly bedded; some light grey, 
smooth, fissile shale and greenish grey shale, as above; much 
siltstone and fine-grained sandstone; bryozoa fragments 1,255 to 
1,265 feet 

Shale and si ltstone, as above, with brown stain 
Shale, as above; 10 to 20 per cent siltstone, as above ; fossil fragments 
Shale and siltstone, as above; fractures and calcite veins 
Shale and siltstone, as above; bryozoa fragments 1,315 to 1,335 feet 
Shale and siltstone, as above; brachiopod fragment 1,405 to 1,415 feet 
Siltstone and fine-grained sandstone, as abave; in part with fossil 

fragments making a sandy, shell limestone; shale, as above 
Sandstone, fine-grained, as above; much siltstone and a little grey, 

fissile shale 
Shale, grey, fissile, micaceous; grey, finely silty shale, with irregular 

cleavage; si ltstone and fine-grained, grey, impure sandstone 
Shale, siltstone, and fine sandstone, as above; brachiopod fragment 



Depth 

Feet 

1,505-1,515 

1,515-1,565 

1,565-1,575 
1,575--.1,585 

1,585-1,595 
1,595-1,625 

1,625-1,635 
1,635-1,645 

1,645-1,655 
1,655-1,695 

1,695-1,785 

1,785-1,805 
1,805-1,865 

1,865-1,945 

1,945-1,955 

1,955-1,975 
1,975-1,995 
1,991>--2,005 
2,005-2,015 
2,015-2,065 
2,061>--2,075 
2,075-2,095 

2,095-2,105 
2,105-2,125 
2,125-2,175 

2,175-2,215 
2,215-2,235 
2,235-2,245 
2,245-2,265 
2,265-2,275 
2,275-2,305 
2,305-2,325 
2,325-2,335 
2,335-2,405 
2,405-2,435 

2,435-2,495 

2,495-2,565 
2,565-2,575 

2,575-2,585 
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Lithology 

Lorraine-con. 

Shale, as above; some light grey, firm, smooth, fissile shale; siltstone, 
as ahove, in part varying to silty, shell limestone; bryozoa 

Shale, siltstone, and fine sandstone, as above; bryozoa 1,555 to 1,565 
feet; vein calcite 1,535 to 1,545 feet 

Shale and siltstone, as above; in part inter laminated; crinoid disks 
Shale, siltstone, and fine sandstone; a little sandy shell limestone; 

bryozoa, crinoid disks; trace pyrite 
Shale, siltstone, and fine sandstone; vein calcite 
Shale, siltstone, and fine sandstone, as above; brachiopod 1,615 to 1,625 

feet 
Siltstone and fine-grained sandstone; shale, as above 
Shale, grey, fissile, micaceous; some light greenish grey shale and light 

grey, smooth, fissile shale; siltstone and fine-grained sandstone, as 
above; brachiopod fragments 

Shale, grey, smooth, fissile; some interlaminated siltstone 
Shale, grey, micaceous, finely silty, fissile in part; some greenish grey 

and light grey, smooth, fissile shale; siltstone and fine-grained sand
stone, as above, some with recrystallized shell fragments 

Shale, siltstone, and fine sandstone, as above; crinoid disks 1,695 to 
1,715 feet; brachiopods 1,775 to 1,785 feet 

Shale, siltstone, and fine sandstone; calcite veins 
Shale, siltstone, and fine sandstone; fragment of Proetus 1,855 to 1,865 

feet 
Shale, grey, fissile, slightly silty; some shale with rough cleavage; 

siltstone and fine-grained sandstone, micaceous, laminated; black 
carbonaceous specks; some with recrystallized shell fragments; 
crinoid disks 1,875 to 1,885 feet 

Shale and siltstone, as above; in part inter laminated; crinoid stems; 
calcite veins 

Shale and siltstone, as above 
Shale, as above; a little siltstone and silty shell limestone 
Shale and siltstone, as above; brachiopod fragment 
Shale, as above; more siltstone than above 
Shale and siltstone, as above; fragment of Proetus 2,015 to 2,025 feet 
Shale and siltstone, as above; slickensides and vein calcite 
Shale, as above; 30 to 40 per cent siltstone; siltstone and shale, in part 

interlaminated 
Shale and siltstone; stained brown 
Shale and siltstone, as above 
Shale, grey, fissile, micaceous, smooth; 30 to 40 per cent siltstone; 

some recrystallized shell fragments 
Shale and siltstone, as above; vein calcite 2,175 to 2,185 feet 
Siltstone, as above; some shale 
Siltstone and shale, as above; metabentonite 
Siltstone and shale, as above 
Siltstone and shale, in part interlaminated 
Siltstone and shale. as above 
Siltstone and shale, as above; a little lighter grey, smooth, fissile shale 
Siltstone and shale, as above; bryozoa and brachiopod 
Siltstone and shale, as above; bryozoa 2,355 to 2,365 feet 
Shale, grey, finely silty, fissile; some darker grey, silty shale with 

rough cleavage; a little grey, smooth, fissile, pencil shale, with 
pyrite nodules; much siltstone and fine-grained sandstone, as above 

Siltstone and fine-grained sandstone, as above; shale, as above; bryozoa 
and broken shell fragments 

Siltstone, fine sandstone, and shale, as above 
Siltstone and shale, as above, with brown stain; a little brown, silty 

dolomite 
Siltstone, fine-grained sandstone, light grey, slightly calcareous; black, 

carbonaceous specks; shale, as above 



Depth 

Feet 
2,585-2,595 
2,595-2,605 
2,605-2,615 
2,615-2,645 

2,645-2,665 

2,665-2,675 
2,675-2,695 
2,695-2,715 

2,715-2,745 
2,745-2,795 
2,795-2,805 
2,805-2,865 
2,865-2,875 

2,875-2,915 
2,915-2,995 

2,995-3,005 

.3,005-3,065 

.3,065-3,105 

3,105-3,135 

.3,135-3,145 

.3,145-3,165 
3,165-3,175 

3,175-3,185 
3,185-3,200 
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Lithology 

Lorraine-con. 
Siltstone, fine sandstone, and shale, as above; bryozoa fragments 
Siltstone and shale, as above; metabentonite; calcite veins; bryozoa. 
Siltstone and shale, as above 
Shale as above ; some greenish grey shale ; siltstone a.nd fine sandstone 

about equal to shale in amount; bryozoa 
Siltstone and sandstone, greenish grey, fine-grained, slightly calcareous; 

shale, grey, fissile, silty, as above 
Siltstone, sandstone, and shale, as above 
Siltstone, sandstone, a.nd shale, as above; brown stain; bryozoa 
Shale, grey, fissile, finely silty a.nd smooth, fissile, pyritic; much silt

stone, as above; brachiopod and crinoids; Cornulites 2,705 to 2,715 
feet 

Shale and siltstone, as above 
Siltstone and minor shale, as above 
Siltstone and shale; metabentonite; calcite 
Siltstone a.nd shale, as above; pyrite; bryozoa 2,825 to 2,835 feet 
Shale, mostly grey, smooth, fissile, pyritic; some darker grey, fissile 

shale; siltstone, as above; bryozoa 
Shale and siltstone, as above 
Shale, darker grey than above, finely silty, fissile; some dark grey, 

smooth, fissile shale; siltstone, light grey, calcareous 
Shale, as above, in part pyritic; siltstone, as above; metabentonite; 

calcite 
Shale, as above; in part pyritic; siltstone, as above 
Shale, medium to dark grey, in part silty, with rough cleavage; some 

siltstone, as above 
Shale, medium to dark grey, as above; a little shale with a brownish 

streak, finely silty, fissile ; a little siltstone, as above 
Shale, as above; a little siltstone; metabentonite; calcite veins 
Shale, as above ; a little siltstone; bryozoa 3,145 to 3,155 feet 
Shale, medium to dark grey, as above; in part with a brown streak; 

a little brown, sandy dolomite 
Shale, as above 
Shale, dark grey, mostly with a brown streak 

Nate. This well appears to have been drilled almost entirely, if not 
entirely, in the Lorraine. The last samples, 3,175 to 3,200 feet, contain 
shales with a brown streak. These may be in the Utica or in the lower 
part of the Lorraine, which may give a brownish streak. The top of the 
well is probably not far below the Richmond. The South Shore No. 2 
well , in lot 541, drilled through at least 100 feet of mchmond. 

SouTH SHORE No. 2 WELL 

Location: lot 541, concession Sud Ouest de l'Ile, municipalite de la 
Paroisse de la Visitation, Yamaska county, Quebec 

Elevation: 150 ± feet Drilled : 1932 
Total depth: 4,100 feet Rig: cable 
Samples examined by H . R. Belyea, 1946 

Depth 

Feet 

110--130 

Lithology 

Richmond 
Pontgrave River Formation 

Shale, light greenish grey, soft, calcareous, fissile; siltstone, light grey, 
calcareous; limestone, light grey, dense 



Depth 

Feet 

130-150 

150-160 
160-180 
180-190 

190-210 

210-250 

250-260 
260-280 
280-310 

310-320 
320-340 
340-350 
350-410 
410-420 
420-480 

480-490 
490-520 

520-540 

540-550 

550-570 
570-590 
590-610 

610-630 
630-650 

650-700 
700-710 

710-760 
760-770 
770-830 
830-910 
910-920 
920-950 
950-970 

970-1,010 
1,010-1,020 

1,020-1,040 

110 

Liithology 

Richmond-con. 

Pontgrave River Formatioill-con. 

Shale, greenish grey, flaky; drills into rounded fragments; a little grey, 
calcareous sil tstone; bryozoa 

Shale, as above; some grey, fine limestone; bryozoa 
Shale, as above; a little siltstone; bryozoa 
Shale, as above; some calcareous si ltstone and light grey, fine, silty 

limestone; Zygospira kentuckyensis identified by Alice E. Wilson 
Shale, limestone, and sil tstone, as above; bryozoa and crinoid disks; 

calcite veins 200 to 210 feet 

Lorraine 

Shale, greenish grey, soft, flaky; drills to rounded fragments; varies 
to medium grey, fissile shale; siltstone and fine-grained sandstone, 
greenish grey, micaceous, slightly calcareous, laminated; contains 
black, carbonaceous specks; bryozoa and crinoids 

Shale, as above; calcite veins 
Shale, as above; some siltstone 
Shale and siltstone, as above; fragments of brachiopods, bryozoa, and 

crinoids 
Shale, as above; calcite veins; some siltstone 
Shale, as above; some siltstone 
Shale and sil tstone, as above, but with brown stain 
Shale and siltstone, as above; bryozoa 350 to 360 feet 
Shale and a li t tle siltstone, as above, but with a brown stain 
Shale, as above; a li ttle siltstone, as above; calcite veins, and fractures 

450 to 460 feet 
Shale and a li ttle sil tstone, as above; calcite veins; crinoid disks 
Shale and a litt le siltstone, as above, but with slickensides, fractures, 

and calcite veins 
Shale and a little siltstone, as above; trilobi te fragment at 530 to 540 

feet 
Shale, greenish grey, similar to above; siltstone, greenish grey, as 

above; sandy limestone composed of coarsely recrystallized shell 
fragments, probably same as sandy shell limestone lenses seen in 
outcrops; calcite veins 

Shale and si ltstone, as above; slickensides and calcite veins 
Shale and si ltstone, as above; crinoid disks 
Shale, greenish grey, flaky, and greenish grey, fissile, as above, but with 

a larger proportion of fissile shale; light greenish grey, calcareous 
siltstone, as above; bryozoa 

Shale and siltstone, as above, but with a greater proportion of siltstone 
Shale and siltstone, as above, in about equal amounts; sandy shell 

limestone; brachiopods, bryozoa, and crinoid disks 
Shale and siltstone. as above; bryozoa, 650 to 680 feet 
Shale, as above; more si ltstone than above; sandy shell limestone; 

bryozoa 
Shale and sil tstone, as above, with calcite veins from 730 to 760 feet 
Shale, siltstone, and sandy shell limestone; crinoid disks; calcite 
Shale and siltstone; bryozoa, crinoid disks 
Shale and sil tstone; bryozoa 830 to 860 feet; brachiopods 890 to 910 feet 
Shale, si ltstone, and sandy limestone; slickensides 
Shale and si ltstone, as above 
Shale and siltstone; sandy recrystallized shell limestone; bryozoa; 

slickensides and calcite veins 
Shale and si ltstone, as above; calcite veins 
Shale, as above; sil tstone, as above, in part Yery calcareous; fossil 

fragments 
Shale and siltstone, as above ; bryozoa; calcite veins 



Depth 

Feet 

1,040-1,070 
1,070-1,090 

1,090-1,100 
1,100-1,110 
1,110-1,160 
1,160-1,170 

1,170-1 ,2~ 

1,280-1,290 

1,290-1,310 
1,310-1,320 

1,320-1,370 

1,370-1,400 
1,400-1,410 
1,410-1,420 
1,420-1,430 

1,430-1,480 

1,480-1,500 

1,500-1,510 
1,510-1,520 
1,520-1,560 
1,560-1,590 

1,590-1,630 
1,630-1,640 
1,640-1,660 
1,660-1,690 
1,690-1,740 

1,740-1 ,750 

1,750-1,770 
1,770-1 ,830 

1,830-1,840 

1,840-1,860 

1,860-1,880 
1,880-1,890 
1,890-1,920 

1,920-1,960 
1,960-2,060 

2,060-2,070 
2,070-2,110 

111 

Lithology 

Lorraine--con. 

Shale and siltstone, as above, with calcite 
Shale, siltstone, and sandy shell limestone; bryozoa and crinoid disks 

1,080 to 1,090 feet 
Shale and siltstone; slickensides and calcite veins 
Shale, as above; siltstone, as above, with fossil fragments 
Shale and siltstone; abundant bryozoa 
Shale, greenish grey, mostly darker than above, fissile, splintery, 

micaceous, slightly silty; some light greenish grey shale, in rounded 
fragments, as above; siltstone and fine-grained sandstone, light 
greenish grey, laminated, impure, micaceous, calcareous, in part 
interlaminated with shale; scattered fossil fragments 

Shale, siltstone, and fine sandstone, as above; bryozoa 1,170 to 1,180 
feet; gastropod 1,220 to 1,230 feet; crinoid disk 1,270 to 1,280 feet 

Shale, siltstone, and fine sandstone; fossiliferous; in part grading to a 
sandy shell limestone 

Shale, siltstone, and sandstone, as above 
Shale, as above; more si ltstone and fine sandstone than above; brachio

pods and recrystallized fossil fragments 
Shale, si ltstone, and fine sandstone, greenish grey, as above; grades to 

sandy shell limestone 
Shale, siltstone, fine sandstone, and shell limestone; bryozoa 
Shale, siltstone, and fine sandstone, as above 
Shale, si ltstone, and sandstone, as above; slickensides and calcite veins 
Shale, siltstone, and fine-grained sandstone, as above; sandstone com-

monly with recrystallized shell fragments; brachiopod fragments 
Shale, siltstone, and fine sandstone, as above; brachiopod fragments 

1,450 to 1,460 feet 
Shale, siltstone, and fine sandstone; grades to sandy shell limestone; 

brachiopods and crinoid disks 
Shale, siltstone, and fine sandstone; crinoid disks 
Shale, siltstone, and sandstone, as above; bryozoa 
Shale, siltstone, and fine sandstone; pyrite 1,520 to 1,530 feet 
Shale, siltstone, fine sandstone, and sandy shell limestone; brachiopods 

and bryozoa 
Shale, siltstone, fine sandstone, and sandy shell limestone; crinoid disks 
Shale, siltstone, fine sandstone, and sandy shell limestone; bryozoa 
Shale, si ltstone, and fine sandstone; crinoid disks 1,650 to 1,660 feet 
Shale, sil tstone, fine sandstone, and sandy shell limestone 
Shale, grey, fissile; less siltstone and fine sandstone than above; fossil 

fragments less abundant; calcite veins; crinoid disks 1,720 to 1,730 
feet 

Shale, grey, as above; nearly an equal amount of siltstone and fine 
sandstone; sandy shell limestone; bryozoa and crinoids 

Shale, siltstone, and sandstone, as above; with calcite veins 
Shale, grey, mostly smooth and fissile, but some darker grey, silty, and 

irregularly bedded; some si ltstone and fine sandstone, as above 
Shale, grey to dark grey, as above; siltstone and fine sandstone in excess 

of shale 
Sil tstone and fine sandstone, as above; grey shale, as above; sandy shell 

limestone 
Siltstone, fine sandstone, and shale, as above 
Siltstone, sandstone, and shale, with brown stain 
Siltstone, sandstone, and shale, as above; crinoid disks 1,910 to 1,920 

feet 
Siltstone, sandstone, shale; calcite 1,920 to 1,940 feet 
Si ltstone, sandstone, and shale, as above; crinoid disks 1,960 to 1,970 

feet; calcite veins, 2,000 to 2,030 feet 
Siltstone, sandstone, and shale; sandy shell limestone 
Siltstone, sandstone, and shale, as above; bryozoa and crinoids 2,070 to 

2,080 feet 



Depth 

Feet 

2,110--2,120 
2,120--2,200 

2,200--2,230 
2,230--2,260 

2,260--2,300 
2,300--2,320 
2,320--2,370 

2,370--2,380 

2,380--2,400 
2,400--2,420 

2,420--2,430 

2,430--2,470 

2,470--2,560 
2,560--2,570 
2,570--2,580 
2,580--2,620 
2,620--2,630 

2,630--2,670 
2,670--2,710 

2,710--2,850 
2,850--2,860 

2,860--2,880 
2,880--2,890 
2,890--3,040 
3,040--3,050 
3,050--3,080 
3,080--3,090 
3,090--3,120 

3,120--3,230 

3,230--3,250 
3,250--3,360 
3,360--3,370 

3,370--3,450 
3,450--3,460 

3,460-3,470 
3,470--3,610 
3,610--3,650 
3,650--3,970 
3,970--3,990 

3,990--4,000 
4,000--4,020 
4,020--4,023 
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Siltstone, sandstone, and shale, as above; some sandy shell limestone 
Siltstone, sandstone, and shale, as above; brachiopod fragments 2,130 

to 2,140 feet and 2,190 to 2,200 feet 
Siltstone, sandstone, and shale ; bryozoa and crinoids 
Siltstone, sandstone, and shale; bryozoa and brachiopods 2,230 to 2,250 

feet 
Siltstone, sandstone, and shale; crinoid disks 2,260 to 2,270 feet 
Siltstone, sandstone, and shale; calcite veins 
Siltstone, sandstone, and shale; brachiopod fragments 2,320 to 2,350 

feet 
Siltstone, sandstone, and shale, as above; pelecypod (Clidophorus), 

brachiopod 
Siltstone, sandstone, and shale, as above; brachiopod fragments 
Shale, medium grey, most silty; in part smooth, fissile; in part with 

irregular fracture; much siltstone and fine, grey sandstone, some of 
which is inter laminated with shale; sandstone is dolomitic in part 

Shale, siltstone, and fine sandstone, as above; slickensides and calcite 
veins 

Shale, siltstone, and fine sandstone, as above; greenish grey, silty, 
micaceous metabentonite 

Shale, siltstone, and fine sandstone, as above 
Shale, siltstone, and fine sandstone; calcite veins 
Shale, siltstone, and fine sandstone; a little green metabentonite 
Shale, si ltstone, and fine sandstone, as above 
Shale, siltstone, and fine sandstone, as above; slickensides and vein 

calcite 
Shale, siltstone, and fine sandstone, as above 
Shale, siltstone, and fine sandstone, as above; slickensides and vein 

calcite 
Shale, siltstone, and fine sandstone, as above 
Shale, siltstone, and fine sandstone, as above; dull green-grey metaben-

tonite; fragment of Cryptolithus 
Shale; some siltstone and fine sandstone 
Shale; some siltstone and fine sandstone; calcite and quartz veins 
Shale; some siltstone and fine sandstone, as above 
Shale; some siltstone and fine sandstone, metabentonite 
Shale; some siltstone and fine sandstone, as above 
Shale; some siltstone and fine sandstone; much metabentonite 
Shale; some siltstone and fine sandstone; fragment of Cryptolithus 

3,110 to 3,120 feet 
Shale; some siltstone and fine sandstone, as above; brachiopod frag-

ments 3,160 to 3,170 feet 
Shale; some siltstone and fine sandstone; slickensides and calcite veins 
Shale; some siltstone and fine sandstone, as above 
Shale; some siltstone and fine sandstone, as above; slickensides and 

calcite veins 
Shale ; some siltstone and fine sandstone, as above 
Shale, medium grey, smooth, fissile, and dark grey, silty, with irregular 

fracture; some lighter grey, dolomitic siltstone; in part inter
laminated with shale 

Shale, as above; some siltstone; slickensides 
Shale, as above; some siltstone 
Missing · 
Shale, as above; some grey siltstone 
Shale and siltstone, as above; a little light brownish grey, very silty, 

finely crystalline, dolomite 
Shale; some siltstone, as above; slickensides and calcite veins 
Shale; some siltstone, as above 
Siltstone; interlaminated shale; grey, micaceous, argillaceous siltstone; 

grey, fissile shale 



Depth 

Feet 

4,023-4,100 
4,100-4,187 

4,187-4,210 

4,210-4,290 

4,290-4,340 

4,340-4,345 

4,345-4,360 

4,360-4,400 
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Missing 
Siltstone, sandstone, and shale: greenish grey, argillaceous, micaceous, 

very slightly calcareous siltstone, grading to fine sandstone; dark 
grey, fissile, micaceous shale 

Sandstone, light greenish grey, micaceous, slightly calcareous, argillace
ous; siltstone, grey, micaceous, shaly; grey shale, in part micaceous 

Siltstone and shale: dark grey, fissile , micaceous shale and greenish grey, 
micaceous, slightly calcareous siltstone; inter laminated siltstone and 
shale 

Siltstone, sandstone, and shale: greenish grey, micaceous, argillaceous, 
very slightly calcareous siltstone and fine-grained sandstone; grey 
to dark grey shale 

Shale, siltstone, and dolomite: grey to dark grey shale; 1greenish grey 
siltstone, as above, grading to grey, silty dolomite 

Siltstone, sandstone, and shale: greenish grey siltstone, as above; grey, 
fine-grained, micaceous, argillaceous sandstone; grey to dark grey 
shale 

Shale and siltstone: grey to dark grey shale; grey dolomitic siltstone, 
grading to silty dolomite 

Note . The upper part of this well is in the marine Richmond, the 
Pontgrave River formation. The contact of the Pontgrave River with the 
Lorraine has been tentatively placed at 210 feet, giving a thickness of 
100 feet of Richmond below the drift. 

The remainder of the well appears to be in Lorraine shales and sand
stone, giving 4,190 feet of Lorraine, an extremely thick section as compared 
with the other wells. 
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