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REPORT ON STRUCTURE TEST PROGRAM

CHAMPLAIN PARISH

CHAMPLAIN COUNTY, QUEBEC

INTRODUCTICN

During the summer of 196) Mr. Henri Dubord, acting for Laduboro 0il
Limited, requested J. C. Sproulz and Associates Ltd. of Calgary, Alberta to
reccmnend a suitable explorztion program for Permit No. 164. .As a result, a
¢ preliminary examination of the urea, including a study of published and unpub-
ﬁ lished reports and a photogeological study of mosaics and individual photographs
¢ of the area, was carried out by our Company. The preliminary work indicated the
, probable presence of at least two major zones of tectonic activity within the
area of the Permit. Because of the possibility of traps for oil or gas occurring
along these zones, further studies of the zone:z were recommended. These studies
included field examination of outcrops in and near the Permit and the drilling
of a number of structurs test holes to obtain more informatiom on the probable
zones of tectonic activity and determine their position as accurately as possible

and to provide informatior on strata likely to be encountered by deep drilling
ir the area.

Field mapping and co-ordination of the photogeological interpretation
; in Permit No. 164 and adjacent areas was conducted interanittently from August 2
| to August 26, 1961 by Mr. G. V. Lloyd, who also during this interval examined
i the files of unpublished information at the Quebec Depsrtment of Mines. The
| scarcity of outcrops in and close to the Permit made it necessary to exrend the
| area of field <tudy for some distance outside the Permit where rocks which are
i expected to uuderlie the subject area are exposed. The field studies were
i| completed on August 26, 1961,
|
I
|
|

Regional field studies pertaining to the stratigraphy of the area in
general but not affecting the Permit in particular were made in conjunction with
similar studies for Vercheres Ore-0il Corporation who hold lands te the west of
the Company holdings and the cost was pro-rated between the two companies.

Because of the thick glacial cover and the scarcity of outcrops it
was not possible to map any faults or other structural features within the Permit

-
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| using surface methods. As a result of the photogeological studies and field

' studies, it was recommended that a number of structure test noles be drilled in
, the southern part of the Permit along an interpreted feature referred to as the
i "Champlain fault.” It was also recommznded that if time psrmitted, a number of
! holes be drilled along a feature referred to as the "St. Prosper fauit" in the
| northern part of the Permit.
|

Six structure test holes varying in depth from 416 o 730 feet were L
! accordingly drilled in the southempart ¢f thke Permit under the supervisicn of ‘
G. V. Lloyd, and later of H., A. Gorrell. Drilling operations by Walter Oes
Drilling Company of Vallevfield, Quebec, began on September 22, 1961 and were
H i completed on November 11, 1951 by James Drilling Co. Ltd. of Scmbra, Ontario.

" Because the first southern holes indicated the presence of structure considered

worthy of further investigation, more holes than originally piunned were drilled

. , in this arza and time did not permit the drilling of holes in the St. Prosper
area.

Following the completion of the drilling program, samples and cores
for 2 number of wells in and near the Permit were studied by Mr. Gorrell in
! . the offices of the Quebec Department of Minesz.

' Following the structure drilling and sample study, s moir: detailed

i photogeological study was conducted by Mr. J. W. Bakhoven in the Calgary office
of J. C. Sproule and Associates Ltd.

' ‘ The information obtalned from all phases of the projact is combined

te form the basis of the present report.

i PHYSIOGRAPHY AND ACCESS

¢
The Permit is located niorthwest of the St. Lawrence River and south-
east of the St. Maurice iver and {-: about midway between Montreal and Quebec.
A good network of roads provides easy access to most parts of the Permit, but
B © travel off the roads is diffizult in .2et weather, especially in areas where clay -
" lies directly below the surface. Soisc parts of the Permit ar: wooded and must
be cleared before roads can be built to well sites.

The maximum relief within the Permit is about 400 feet and occurs in
the north part of the Permit several miles to the scuthwest of the village of
St. Narcisse. Throughout most of the Permit the local relief is slight and
chiefly represents minor topographic features controlled by surficial deposits.
In some places the rivers are fairly deeply incised and their banks are fairly
Q ' ! steep in most places.

ﬂ The highesc elevation in the Permit (600 feet above sea level) occurs
i on a broad hill located at the extreme northern limit of the Permit. This hilli ¢
i slopes gently southeastward across the Permit area to an elevation of about 200
F ;. feet near Radnor-des-Forges, and from there slopes even more gently to the 3
1y southeast toward the St. Lawrence River which is only slightly above mean sea :
i level adjacent to the Permit. The greater part of the Pernit lies between
(. :  elevations of 100 and 200 feet.
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0 The Permit 1is characterized by sandy scil and is well drained by

the Champlain River and its tributaries. Some clay soils occcur in parts of

the Permit. A small area in the west of the Permit drains into the St. Maurice
River. Two fairly large, poorly drained and swampy areas are present in the
Permit. The largest lies in the southeast, several miles north of Champlain
station and extends from there toward Red Mill, A small swamp is situvated in
the west of the Permit several miles to the west of the viliage of 5t. Louis-
de-France (called St. Louis-de-Champlain on certain maps).
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REGTIONAL GEOLOGICAL SETTING

Permit No. 164 lies within the geological sedimentary basin commonly
referred to as the "St. Lawrence Lowlands.' Near the Permit the northern side
of the Lowlands is formed by hills of Precambrian zrystalline rocks that com-
prise the Laurentian Uplands. To the south lie the Notre Dame Mountains of
the Appalachian highlands which consist of tightly folded and faulted sediments
south of the Logan fault or, as it is more commonly known, Logan's Line. The
central part of the Lowlands contains sediments of Ordovician and probably
Cambrian age which have beern deformed into the long northeast-trending syncline,
the axis of which lies a short distance south of and, approximately parallel to,
the present course of the St, Lawrence Kiver. The holdings lie on the north
flank of the syncline, and strata exposed in the area are Precambrian to
Crdovician in age. The regional setting is illustrated on Figure 11, a regional-
geological map. Regional dips in the area are approximately four feet to the
mile to the southeast as indicated by our structure contour map on the Montreal
formation, Figure III.

Deposition of the sediments of the St. Lawrence Lowlands was initiated
in Cambrian time and continued throughout the Ordovician, Consolidated rocks
younger than Ordovician are not known to exist in the Champlain area so that no

' comments can be made on the geological history of the area in the post-Ordovician
. ®aleozoic time or ir Mesozoic time. It is prcobable that at least some beds were
deposited during these periods but these have been removed by erosion.

Pleistocene t« Recent deposits include reworked tills and glacio-
fluvial depo:its, inter-glacial marine shales and silts and sands cf both fluvial
and aeolian origin. The warine clavs and sand represent the advance of the
Champlain Sea into the St. Lawremce Lowlands.
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Although the rocks exposed on the flanks of the St. Lawrence Lowlands
have been the subject of study for many vears, the relatively small number of
outcrops and their limited lateral extent and thickness have, as yet, prevented
geologists from obtaining a thorough understanding of the relationships of the
various %ock units underlying the area. it appears that there are very rapid
changes in lithology taking place towards the centre of the basin as well as
lateral facies changes within the basin.

The rocks available for study in outcrops are, for the most part,
those which were deposited fairly close to the flanks of the basin and may dif-
fer considerably from those deposited in the deeper, central portions of the
basin, Only z very small number ¢f wells scattered over a large area have been
drilled past the Black River-Trenton section #nd many more wells and much more
study is required before any compreheznsiva picture of the lithelogic variations
vaich apparently occur in the deeper parts of the basin can be ovbtzined. HMany
5f the stratigraphic units which have been set up, using surface exposures, are
based on paleontological evidence and adequate paleontological information is
only rarely obtained from cuttings from wells. In particular, the Beekmantown
and Chazy groups providea many problems in correlation in the subsurcace with tle
Chazy-Potsdam contact also being problematic in many areas.

A detailed study of the subsurface stratigraphy of the area is not
within the scope of the present project and would, in any case, be extremely
difficult because of the relatively small number of deep wells available for
study. Therefore, while the samples and cores from & number of wells in the
general area of the Permit were studied in an attempt to determine the lithology
of the rocks tc be expected underlying the Permit, it is not possible at chis
time to predict details of thicknesses or lithology of these formations with any
degree of accuracy.

Sample and core descriptions for the wells examined are appended to
this report. .

The table of formations and descriptions of formatisns which follow
are based largely on evidence obtained from outcrops some distance from the
Permit itself. These should not necessarily be regarded as indicative of what
may be found underlying Permi: No. 164, but they do provide the best information
presently available. FBEoecause of the greater number of wells drilled to the
Trenton, and because of the apparent greater uniformity in iithology, the strati-
graphy down to the base of the Trenton may be regarded as fairly well understood.

In the table of formations a2 number of unconformities and discon-
formities are indicated. These stratigraphic breaks, like the lithologies of
the rock units, are largely interpreted from evidence obtained from outcrops on
the flanks of the basin. The unconformities and disconformities may not all
extend into the deeper part of the basin where sedimentation may well have been
continuous during periods of erosion or non-deposition on the flanks. Formation- .
al contacts which are reasonably well defined in the surface exposures may,
therefore, be gradational in the deeper part of the basin adding to the difficui-
ty in picking formational tops in well samples. Although we have spent
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considerable time attemptinz to correlate wells in the area of the Pemmit, we
have so far been unable to satisfy ourselves that formation tops can be picked
with any accuracy beiow the Trenton and have, therefore, omitted these tops in
our sample description,

Age

CENQZOIC
Pleistocene
and Recent

Tab?e of Formations

Groun or

Formation

.

Post-glacial
Deposits

Non-marine
Glacial De-
posits

Champlain.
Sediments

’ Glacial De-
posits

PALEOZOIC
Ordovician Lorraine Group
Upper Lorraine

. Nicclete River

Lower lorraine
Leclercville

Utica Group
Lotbiniere

Trenton Group
Upper Trenton
Tetreauville

Approximate
Lithology Thickness
Feet

Sands, bog deposits 0-50
Nen-marine alluvial sands, 100
aeclian sands, rarely fine
gravel,
Blue-grey, laminated, silry ' 50-200
clays; fine sands.
Boulder clays,'reworked tiils, 10-25
fluvio~-glacial ~ands and ’
gravels. -
- UNCONFORMITY - -
Grey, fine-grained, argil- 0-300
laceous, micaceous, siltstone
and sandstone with dark grey
shale bands, grazdational
contict with underlying
Leclercville.
Dark grey to very dark grey - 0-1000

shale, thin light grey silt-
stene stringers.

(The contact between the Lorraine
and Utical is gradational)

Dark grey to black shales,
commonly graptelitic, becoming
slightly calcareous in the
basal part. '

- DISCONFORMITY? -

Dark grey to black, argillaceous,
dense limestones; abundant dark
grey to black calcareous shale.

0-300

0-456

J.C SPRODULE AND ASSGOIATES L7TD
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i} Group or Approximate
. i Age Formation Lithology Thickness

b Feet

.

it Middle Trenton Brownish grey and grey,

L Montresl fine to medium, crystalline

limestones, predominantly
fragmental in origin.

- St. Casimir Grey to black, dense and frag-
mental, cherty limestones.
i

il ‘ Deschambault Crey, thick-bedded, fragmental
. limestones.
i Fontaine Dark grey, crystalline, shaly

and avgillaceous limestones.
% -~ DISCONFORMITY -

Black River Group
Radnor Forge Dark grey, rubbly weathering, 0-50
shaly limestone

- DISCONFORMITY? - \
Chazy Group Dark brown, brown and grey 0-800
partly, argillaceous limestone,
light and dark grey, fine- to
medium-grained sandstones,
UNCONFORMITY? -
Beckmant own Dolomite, dolomitic sandstones 0-350
¢ ‘ Group and sandstones, usually light
‘ in colour; may be missing
locally.
- UNCONFORMITY -
Cambrian Potsdam White, quartzitiec sandstone 0-5007

-~ UNCONFORMITY -

PRECAMBRIAN Grenville Gneisses of the basement
complex.

LA LIIl RS S T ITTeT NI
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g :' Description of Formations

Precambr ian Basement Complex

Grenv:ille Series

The Precamtrian “basement complex'" in the area consists mainly of
gneisses of the Grenville series. These are well exposed as rounded hills and
ridges & short distance north of the Permit area. Exposures of the Grenville
also occur along the St. Maurice River between Shawinigan Falls and La Gabelle
station, neotably rear the village of St. Etinne-des-Gres. At the latter locality

. the gneisses form the foundation for the dam and crop out at elevations as high
as 100 feet above sea level. Sandstones of eariy Paleczuic age are alsc exposed
near at hand.

A study of the bore hole information in the g=neral area of the
Permit reveals that considerable relief is present on the Praganbrian erosiomnal
surface. 1In some places, for exauple, Trenton limest.nes directiv overlie the
Precambrian, and in others apparent Beexmantown, Chaxv, or Potsdam beds overlie .
the Precambrian. At Cap de la Madeleine, for instance, ip two wells only a few
hundred yards apart there is a difference of almost 700 feet in the elevation of
the Precambrian surface, Presence of additional section in the deeper well
shows that most of this relief existed before Trentcn deposition.

Basement ‘''highs'" of considerable relief may have been present before

and during deposition n»f the sub-Trenton formations due to differential resis-

’ tance to erosion of the various rueck types which comprise the gneissic Grenville
series. These highs were subsequently buried by concordant deposition of the
surrounding sediments. The high relief areas could alsc have been brought into
existence by faults that were active before Paleozcic deposition. There 1is also
a strong possibility that post-Trenton faulting has occurred, suggesting that
structure on the Precambrian surface in some places may have this origin. It is
likely that combinations of the above also occur and that later movements have
taken place along faults that originated prior to Ordovician deposition.

Near the northern limit of the Permit area the outcrop pattern of the
edge of the Precambrian basement complex is sinucus and discont{inuous, suggest-
. ing the presence of a normal but unconformable stratigraphic contact., Further
© avidence of this is revealed to the northeastward where pockets of stratified
sediments occur in the area of Grenville outcrops {Karrow, 1959)51) in an area
of fairly low topographic relief.

Cambrian

Potsdam Formation (Emmons, 1838)

Throughout a large part of the Quebec lLowlands area the oldest Paleo-
‘ i zoic sedimentary formation is the Potsdam.. Although units that could be corre-
<  lated with the Potsdam were not seen during the field study, the exposures were
' sparse and small and it is prcbable that this unit, or its correlative, is
i present in the area, especially in low places on the flanks of areas of high
° i paleotopographic relief,

(1) Names and dates in brackets refer to bibliography at the end of this report.
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e The Potsdam has been studied in the Montreal area by Clark (1952,
p. 17), who notes that throughout its extent it is essentially a dominantly

; white, crossbedded, quartz sandstone that varies in thickness from zero to

i several hundred feet. 1In a single place it was mapped as nearly 1,700 feet

l thick in rhe subsurface by Clark (1952, p. 22), but he regards this occurrence
I as a local development due to unusual conditions,

A marine origin is suggested for the Potsdam by Clark due to stratifi-
cation, crossbeds, ripple marks, mud cracks, and Scolithus burrows. He also in-
dicates that wind-blown sand grains comprise a large percentage of those present,
especially near the top (Clark, p. 21). Frosted sand grains seen in well samp-
les tentatively identified as Potsdam confirm the presence of wind blown sands.
The Potsdam is generally placed in the Upper Cambrian on the basis of the
occurrence of Linguella acuminata, but Clark (1952, p. 25) indicates that the
Potsdam may have been deposited in earliest Ordovician time as the basal phase
of an advancing sea.

Sandstones olso occur in the overlying Reekmantown anu. Chazy beds and
it is not possible to accurately pick the top of the Potsdam from well samples,
Some 75 feet of siliceous sandstone occurring above the granite in the Cap de
la Madeleine No. 2 well is regarded as Potsdam. Probably at least part of the
thick sandstone section in the Imperial Champlain No. I well is rotsdam in age.
It is particularly difficult to pick the top of the Potsdam where the dolomites
of the Beekmantown Beaunarnois formation are missing, as appzars to be the case
in many wells in the wvicinity of the Permit.

v QOrdovician

Beekmantown Group (Clave and Schuchert, 18¢9)

La GCabelle and March Formations

! In several outcrop seclions along the west side of the St. Maurice
River betwaen La Gabelle and Les Gres, sandstones are present a short distance
above Precambrian gneisses. These sandstones are believed to represknt part of
the Beekmantown group in this area, although there is an equal possibility that
they may represent equivalents of the Chazy group.

The outcrops between La Gabelle and Les Gres have been previously
examined by Clark (Geol. Surv., Quebec, unpublished report), who correlates them
with the Beekmantown on the basis of a r.uorly preserved, flat, coiled gastropod
found at Lee Gres, To these beds Clark has tentatively assigned the name ''La
Gavelle formation,"

The £3llowing section was measured, described and sampled near the
southwest end of La Gabelle dam.

I J C SPROULFE AND AGSOCIATES LTD \



La Gabelle FPormation
(Lower Ordovic {an)

road track, not far from southwest end
t of dam. Also on road that leads to base
i of dam,

!

it

{i Outcrop Location: On side of hill below and east of rail-
i

|

Elevation 125 feet

Descrihed by; G. V. Lloyd

|
{ - .
! Description Thickness
i Feet

; Overlying beds covered.

La Gabelle Sandstone, arkosiz, pale pinkish grey 6.0
i Formation and rusty brown weathering, fine- to
coarse-grained, very pocrly sorted,

sub-angular to sub-rounded, with white,

clear, and smoky quartz and abundant

very fine pinkish grains (feldspar?},

poarly to medium well-cemented with

silica, abundant intergraznular silt and

very fine quartz grains, thick but pecor-

ly bedded.

Attitude: 2npsrently horizontal

Covered by talus and vegetation 25.0

i

] ~ About one and one-half miles to the northwest, near the site of the
! former Les Gres railway station, several good outcrops of sandstones occur in
small creek beds. The following section was examined here.

La GCabelle Formation
(Lower Ordevician)

Cutcrop Location: On creek bed, =t waterfall, on west side
of road about 1,000 feet north of former
site of Les Gres station,

Elevation 100 feet

Described by: G. V. Lloyd

J.C . SPROULYE AND ASSOCIAYEMN
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Description Thickness
Feet

Overlying beds Pleistocene deposits

La Gabelle Sandstone, mainly light grey and pale 25.0
brown, mostly medium-grained, but local
thin grit and pebble and cobble con-
glomerate layers to four inches thick,
mainly grey and clear quartz in white
kaclinitic matrix, well cemented, well
compacted, medivm friable but with some
thin, loose and easily friable beds,
puorly medium (4 to 6 inches) bedded
with irregular flaggy weathering.

Artitude: apparently horizontail

Base of measured section: Exposures
of gneiss located nearby.

Features cof the Beekmantown group in southern Quebec have been review-
ed by Clark (1952, 1956), who notes that the group is comprised of twe for-
mations. At the base lj2s the March formation, a sequence of sandstone and
dolomitic sandstcones that varies in thickness from zero to 200 feet. Overlying
this is the Beauhanreis formation, which consists, according to Clark (1956)

", . . of a great variety of dolomites and dolomitic limestones;, mostly fine to
very fine-grained, and carrying in some beds a few open cavities now partially
filled with druses and solid hydrocarbonz. Fcssils are scarce. Limestcne and
sand:sZone beds are not numerous, and ar . coafined to the lower part of the
formation . . .'" The Beauvharnois is stated by Clark to vary from zero to al-
mest 1,100 feet in thickness and to be unconformably overlsin by the Chazy
group.

There is little current information concerning che arcal extent of
the Beekmantown in southern Quebec and a detailed study of sample cuttings from
wells drilled in the Quebec Lowlands is considered beyond the scope of this
report., Clark (1556) has noted that despite their great thickness in the
Montreal areaz they thin rapidly not only northwest along the flank of the Pre-
cambrian gneisses but also northeastward so that in the central part of the
Lowlands near Three Rivers they are 350 feet thick and are absent to the north
on St, Maurice River. The suggescion that they may be absent on St. Maurice
River points again to the indefinite correlation of the La Gabelle .=n~dstcnes
with part of the Beekmantown.

The presence of Beekmantown beds in or close to the Permit has not
been confirmed from sample studies. The Imperial Lowlands Seaway Champlain
well did not penetrate any beds regarded as Beekmantown in age but these could
be present below the tutal depth of the well,

v € SFRCOULLE AND ASSOCIAYES LTD
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Dolomites and dolomitic sandstones from a depth of 2,540 feet to
the total depth of 2,841 feet in the Canso-St. Maurjce-Pointe du Lac No. 1-B
well may be at least partly of Beekmantown age.

Dolomitic sandstones overlying siliceous Potsdam sandstones in Cap
Ge la Madeleine No. 2 may be of Beekmantown age but there is a possibility that
they may be of Chazy age, in part at least,

There is a thick dolomitic section from about 3,200 feet to about
3,850 feet which may be of Beekmantown age in Imperial Lowlands N¢. 2, about
five miles southwest of the 2Frmit boundary.

At the Bald Mountain Batiscenr No. 3 weil, a few miles east of the
Permit, there is no evidence of typical Beekmantown beds, although, as in the
case of the Imperial Champlain well, it is possible this well has not penetrated
de=p enough to encounter such beds if present.

As mentioned earlier, the Potsdam, Bectmantown and Chazy may, in the
deeper part of the basin, be quite different than in the better known sections
on the flanks, hence the difficulty in reccgnizing lithologic equivalents of
the type sections., In the basin deposition may have bean continuous with many
facies changes which are not yet clearly understood.

Chazy Group (Emmons, 1842)

- Throughout a large part of the Quebec Lowlands the strata of the
Beekmantown group are uncornformably overlain by beds of the Chazy group, which
is divided by Clark (1952) in the Montreal area into two units, the basal sand-
stones and the overlying upper limestcne beds. The total thickness of the
Chazy group is stated by Clark to be mairly in the order of 300 feet, although
a maximm thickness of 8Y0 feet is noted in Champlain Valley, and the unic thins
=5 the north and west of Montreal. It is apparent that the beds of the group
were deposited against areas of high Precambrian relief, particularly along the
northwestern flank of the Quebec Lowlands, and that in these regions the Chazy
may be thin or absent. The Chazy grou} is disconformably overlain by the Black
River group.

Basal Chazy Sandstones

In his discussion concerning the Chazy group of the Montreal arcs,

.Clark (1952, p. 34) noted that in the subsurface of the Montreal area the basai,

or lower parts of the Chazy sequence of rocks was formed of sandstone or sandy
beds, in contrast tc the upper part which consisted chiefly of limestones and
minor amounts of shale., To the basal Chazy sandstones present near Montreal,
Clark applicd the name "Sainte-Therese member,” and included them within his
Laval formation which was applied by him to the Chazy beds at this locality.
Subsequent work by Clark and others has led to the discovery of basal Chazy
sandstones over a fairly wide arca in the Quebec Lowlands, and to local nccur-
rences of thes¢ sandstones such names as "St. Therese," '"Jciiette," and "St.
Dominique! members or formations have been applied.
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ﬁ . Clark (/i956) has written that lithologically the sandstones ", . . for

1

! the most part are clean, well-washed, fine-grained quartz sandstones, in some
 outcrops very porous and with only a small amount of cement « « . ." In the
Montreal area, Clark (1952, p.42) rotes that in the subsurface the lower part of
the Chazy consists of 42 feet of sandstone with shale and minor impure limectone.
The sandstone is stated to occur in layers 2 to 27 inches thick and consists of
light grey or white quartz sandstone, speckled with small flakes &4f black shale,
. and cemented by calcite.

Most of the Chazy strata that outcrop in the Ottawa area, particularly
along the north shore of the Ottawa River, consist of shale and sandstone
(Lresser and Denis, 1944, p. 258) and have been previously given the name
"Aylmer formation” by Raymond. It is noted by Dresser and Denis that the Aylmer

"~ beds have some of the characteristic fossils of -Chazy beds elsewhere but that
v "~ their favna is quite distinctive, For the shale and sandstone beds in the lower
part of che Chazy in the Ottawa area the name "Rockcliffe formaticn' was applied
by A. E. Wilson (1946), who also termed the overlying limestones the "St. Martin
formaticn." According to Clark (1952, p.43), there are not enough similarities
between the Chazy strata of Montreal area and the Ottawa area to apply the
Ottawa nomencliature at Montreal.

ey

There is, at prezsent, very little detailed inforwaticn concerning the
extent and development ~¢ the btasal Chazy sandstones in and near the subject
ucreage. With the exception of the sandstones which outcrop on the west bank of
St. Maurice River near Les Gres and La Gabelle (discussed previously with the
Beekmantown group), there are no exposures near at hand that can be readily cor-
related with the Chazy group.

Some additional information can be obtained from the bore holes pre-
viously drilled near the Permit, but due to strong variations in thickness and
lithology a much more detailed study of samples ic necessary before the cor-
relations can be made with confidence. Such a study was not conducted because
the exact age of sands thought zo be present under the Permit is not of vital
importance at this time.

” 4t Imperial Lowlands Seaway Champlain No, 1, within the Permit, sand-

' stone was encountered at about 2,540 feet and the section was predominantly
sandstone to a total depth of 3,024 feet. At least part of this sandstone sec-
tiorn is thought to be of Chazy age although, as previously mentioned, part of it
may be correlated with the Potsdam,

Many wells in the area, both to the east and west of the Penrit have
thick sand sections underlying the Treanton-Black River section. Notable
examples are Bald Mountain Batiscan No. 3 with over 600 feet of predominantly
sand section and Great Sweet Grass Yamachiche No. 4 with at least 250 feet of
sand. These sections zre regarded as Chazy, in part ac least. The most notable
lithologic feature is that in many cases only loose sand grains are preserved as
cuttings and only rarely are cemented fragments of sandstone seen. Normally this
would be taken to indicate extremely good porosity, but it is possible that a
matrix may be present which is removed in drilling or washing. In some cases
where the best apparent porosity is seen no fluid is reported in the well, cast-
ing some doubt on the apparent porosity. The problem can only bve solved when
more wells are drilled and cored,

¢ SPROULE AND ANSUCIAYES LIL
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Upper Limestone Beds

Overlying the basal Chary sandstones in the Quebec Lowlands, but
separated from them by an interval of calcareous shales and beds of both lime-
stone and sandstone, is a sequence of bedded carbonates that comprise the upper
part of the Chazv group. For ease ¢f reference and lack of a readily applicable
name in the area, they are referred to herein as simply the "Upper Limestone
beds." The term "™Thazy limestone," used by some authors in southern Quebec, ;
probably refers to all, or part; of the limestone beds discussed here. |

In general, according to Clark (1956) the limestones are fine and

i coarse grained, fragmental with foscsils and fossil debris. Clark notes that the

. limestones hawve been recrvstziiized znd this process has deprived them of much

. of their original porosity and permeability. He also records the presence of
dolomitic beds associated with biohermal reef developments but does not elaborate
on this significant fact in this 1956 paper.

Dresser and Denis (i944, p.258) note alse that “. ., . reef structures
are widespread. . .'" in the Chazy limestones.

Due to variations in limestone developmen: between the Montreal and the
adjacent areas, such as Ottawa and Champlain Valley, Clark (1952, p.43) has
introducred the term "lLaval formation' for the Chazy limestones near Montreal.

He notes the eccurrencs of shale and impure shales here and indicates that the
Laval formation 38 charisterized chiefly by calcareous shales and argillaceous
limestones. The limestones are light to dark grey and mostly well to medium
bedded {two inches to thirty inches) and crossbedded., He notes also irregular
patches and streaks of delomite in association with the reef developments,
menticned previousiy.

The upper contact of the Chazy group is apparently disconformable with
the overlying Black River group because no angular unconformity can be seen be-
tween the Chazy and the Black River, although a very strong faunal difference is
noted (Clark, 1952, p.46). The absence of Chazy strata in the Montreal area as
old as Chazy beds in the Champlain Valley region tends to confirm that the Chazy
rests unconformably on the underlying Beekmantown. Clark (1952, p.46), however,
points out that there is ". . . no evidence of anything but weak erosion affect-
ing the underlying Beekmantown beds. . . " :

The Laval formation is correlated by Clark with the St. Martin and
Rockcliffe formations of the Ottawa area and with the Valcour formation of the
Champlain Valley area.

o
It
1]

Although it is apparent that the "Upper Limestone beds' of the Chazy

group extend, and can be correlated, throughout a wide area in the Quebec Low-
: lands, there is little information to suggest their thickness and character

within the Company's acreage hcoldings. 1In the subsurface we have so iar not
seen evidence of a disconformity between the Chazy limestone and the Black River
group, although such a disconformity may exist, In samples the Llimestone saction.
beiow the Trenton appears continuous with no pronounced lithologic breaks. Sandy’
limestones noted near the base of the Trenton-Black River section in a number of
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‘ wells may be equivalent to the Chazy lpper Limestone beds. The lower part of the
limestone section in Imperial Lowlands Champlain No. 1 may be correlative witn
' the Chazy limestone but this cannot be confirmed from the data available.

From our investigation of Chazy sediments and underlying beds it is
apparent, as mentioned previously, that these beds were transgressively deposited
across a Precambrian surface of considerable paleotopcgraphic relief so that, al-
though fairly well developed in some areas, they are thinner flanking the high
. areas and completely absent in places where the Precambria~ relief projected
1fabcve the Chazy depositional environment. It will be necessary to do much ad-

! ditional detailed study to locate accurately the Precambrian highs and determine
| their extent. Facies changes within the basin, which may be related in part to
i the topographic highs, complicate the problems.

Black River Group (Vanuxem, 1842)

!g The term "Bilack Rive-' group is assigned to the strata lying between

I the Chazy group below and the Trenton group above. Although it is relatively
%jthin, about 70 feet thick according to Clark (1956), it can, in outcrop, be

i divided into three distinct formations in Quebec (Okulitch, 1936). 1In ascending
I order these are: the Pamelia formation, which comsists of orange-weathering
_dolomite with lesser amounts of shale; the Lowville, which is composed of highly
© fossiliferous, thin-bedded, compact, conglomeratiec, shaly, or colitic limestores;
 and the uppermost fortmation, the Leray, consisting mostly of dark, thick-bedded
limestone, sparingly fossiliferous but carrying abundant chert {Dresser and

i Denis, 1944, p.260). These formations are conformable with each other, but the

i group is appareatly unconformable on the Chazy and, in turn, unconformably over-
i lain by the Trenten, according to Dresser and Denis (1944, p.260). Clark (1952,
© 1956) describes the upper and lower Black River contacts as probable disconformi-
» ties and nctes that there is a sharp faunal break with the underlying Chazy in

- contrast with the overlying Trenton with which the Black River fauna is more
closely allied.

g The Black River strata are fairly well known in the Montreal area, but
. less so in the vicinity of the Permit. In this regard, for example, Dresser and
| Denis (1944, p.260) write that the Black River beds probably pinch out and do
not actually reach the St. Maurice River,

In regatd to tha latter point, however, a more recent, but as yet ua-
published, werk by T, H. Clark, on file in the Geological Survey Branch of the
Quebec Department of Mines, indicates the presence of Black River outcrops nexth-
. east of the St. Maurice River, in the vicinity of Riviere-au-Lard, not far from

Radnor-des-Forges. These outcrops conslist of dark, dense limestones, dark and
 very fine-grained limestones and shaly siliceocus limestones, collectively total-
" ling some 30 feet in thickness. Clark notes that fossils from these beds re-

. present a typical Leray (upper Black River) assemblage. In his unpublished
manuscript Clark also indicates the possible presence cf an outcrop of Rlack
River limestone on the banks of the Yamachiche River some two miles west of the

i viliage of St. Etienne. A traverse of the river in the vicinity of this location
failed to reveal a definite outcrop of Black River beds here; however, the

¥
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locality lies ncrth of known Trenton exposures, and Black River strata could
normally be anticipat»d to occur here either as outcrops or perhaps boulders of
| near-outcrop material., There are exposures regarded as Black River in age near
Radnor-des-Forges within the Permit area.

In the subsurisce the lower part of the Trenton frequently consists of
fine-grained dark limestones which are difficult to distinguish from similar
lithologies in the Black River. At Bald Mountain St., Genevieve de Batiscan No. 1
we have picked the top of the Black River at 640 feet, but in this case have been
unable to pick the base of the unit with any certainty. It may be about 680
feet, giving a thickness of 40 feet.

It appears that not more than 80 feet of Black River beds are to be
expected underlying the Permit, although there are indications of a southern
thickening of the strata towards Imperial Lowlands No., 2 and it is tossible that
a thicker saction will be present,

Trenton Group (Vanuxem, 1842)

The Trerton group consists mainly of brown, grey and dark grey, local-
ly fossiliferous limestones. The upper part of the Trentorn group is very argil-
laceous and grades to a very dark grey to black, calcareous shale. The Trenton
is exposed at the jquarries at St. louis-de-France ox, as it is called on the
topographic maps of the area, St.Louis-de-Champlain, within the Permit area, but
other exposures in the general area are rare. The Trenton dips gentl: to the
southeastwards as indicated in our structure contour map on the top of the
Middle Trenton, (Figure III) so it is exposed to form a broad area subcrop below
the Pleistocene beds across much of the central and norther part of the Permit
area. The Trenton forms the bedrocl. in the area of the northern Seawy-Almega-
St, Maurice drill holes, as evidenced by the cores obtained from these wells.

In outcrop, beds of the Trenton group are interpreted as lying dis-
conformably on the Black River group in most places twut, locally, where the
underlyinz sediments are absent, the Trenton unconformably overlies rocks as old
as Precambrian, The Trenton is gradationally overlain by dark shales of the
. Utica group which are probably ccentemporaneous with certain upper beds of the
Treaten in places. The Utica shales,are, however, usually chosen by most
. geologists as the boundary between the Champlain series below and the Cincinnati
- above. Because of the problems already discussed in differentiating the Trenton
and the underlying Black Eiver and the Chazy limestones, it is difficult to pick
the base of the Trenton from samples. If the first argillaceous limestones
below the fragmental brown limestones regarded as Middle Trenton are taken to
! mark the top of the Black River, then it appears that not more than 5CC feet of
| Trenton can be expected underlying the subject Permit, except possibly in the
| moSt southern part. On this basis, Imperial Lowland Champlain No. 1 would have
approximately 400 feet of Trenton, which would be regarded as representative of
most of the Permit except, of course, for the northern parts where the Trerton
has been subjected to ernsion,

The thickness of the Trenton near. the holdings is somewhat thinner than
in the Montreal area where from 755 to 1,075 feet are reported (Clark, 1952,
p.75).
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|
f The regional extent of the Trenton group has been reported on in

i genersl by Dresser and Denis (1944, p.263), and in detail by Clark (1952, 1956,

| 19%9). Suffice it to say that the group is recognized in parts of New York and
§Omuario, over a wide area in southern Quebec, and as a belt along the north side
j of the St. Lawrence River from Montreal to (urbec City and beyond tc the north-
| east as far as Murray Bay.

Based mainly on p: leontology, and to a lesser degree on distinctive
i 1ithology, it has been possible for previous geologists to subdivide the Trenten
| into formations in local areas. 1In the Montreal area, for example, four for-
'mations can be recognized repiesenting lower, middie and upper Trenton deposi:ion.
:!In the Grondines-Neuville arca it s also possible to map four units (Clark,

. 1959, p.19).

It is thought by Clark, however, that there it is not possible to

| separate the upper and middle Tren*ton depositional cycles.

The following Trenton

formations have been outlined by (lark.

Fontaine Fermaticn

0 In the unpublished manuscript by Clark in the archives of the Geologic-
tal Surveys Branch of the Quebec Degartment of Mines, mention is made of the

. Trenton beds exposed in the Three Rivers area. In this area he recognizes four
Tunits. The base of the Trenton is mavrked by a relatively thin unit, perhaps
eight feet thick, of thin-bedded, dark, fine-grained, crystalline limestones
associated with abundant, thin, shaly beds rich in bryozea and brachiopod frag-
.ments, This basal unit is termed the 'Fontaine'' formation by Clark, who assigns
i a Rockland age to it, and has correlated it with the St. Alban, Pont Rouge and

i Quareau formations. These lower Trenton beds outcrop within the Permit in the
©vicinity of the Riviere-au-Lard, a short distance south of Radnor-des-Forges.

i This unit is not recognized from well cuttings.

Deschambault Formdtion

The Fontaine is followed upward by t:ie Deschambault formation which

- consists mainly of light grey, fragmental, fossiliferous limestone (Clark, 195%,

¢ " pel3). The Deschampault strata outcrop near NBournival, about eight miles north-
‘west of the Permit, and here the following seccion was measured.

B ‘ Deschambault Formation
% ’ (Middle Ordovician)

Outcrop Location: In banks of the Yamachiche River, near

Bournival bridge.

Described by: G. V. Lloyd

grained to fragmental in poorly defined

Description Thickness
Feet
‘1 Overlying Pleistocene deposits.
I} N
i Deschambault Limestone, wery dark grey and dark grey N o+
ii Formation wiathering, finely crystalline tec coarse-
|
{
l
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Description Thickness )

Feet

alternating layers, trace of irregular
thin s5ilty layers, common smoky and
black weathering chert nodules in dis-
continuous thin layers and as irregular
scattered walnut- to orange-sized nodules,
with minor thie fossil fraguent layers of
gastropods, &srashiopods, and onion-sized
stromatoporeids, irregularly thin (two
incheg} and medium (five inches) bedded;
weak petroleum odour on the freshly
fractured surface.

Atticude: Dips gently southward near
bridge; south of bridge about 1,000 feet
at site of old, smgll dam site the dips
are much steeper, 12 or 14 degrees south-
west, strike 100 degrees azimuth. Common
irregular joints indicate that outcrop
pessibly lies near a fault zone.

It is difficult to correlate this outcrop with the subsurface section
in the adjacent areas, and consequently its thickness {5 not known, The Des-
chambaulr is stated by Clark to represent a remarkably pers1stent unit of Lower
Trenton (Hull) age.

St. Casimir Formation

The Deschambault is reportedly overlain by the St. Casimir feemation
(Clark, 1959, p.17), which consists of a great variety »f limestones.that are
as much as 180 to 190 feet thick in the Portneuf-Grondines area. These beds
may represent the strata that ogutcrop along the St. Anae River, a short distance
southwest of the village of St. Casimir. These strata are typically dark brown-
eray and grey weathering, finely crystalline to medium fragmental, poorly
mediuvn-bedded limestones that differ only from the outcrops on the Yamachiche
River near Bournival in that they lack chert, We have so far been unable to
separate these beds from the overlying fragmental limestones of the Montreal
formation in the subsurface.

Montreal Formation

In the subsurface area of rhe Permit, it is only possible to divide
the Trenton into two major units with any certainty. The lower uanit, which is
here referred to as the Montreal formation, probably alsc includes the Fontaine,
Deschambault and St. Casimir formations of Clark which are described above.
These beds are overlain by dark, fine-grained, dense, argillacecus limestones
and calcareous shales of the Tetreauville, and while the contact between the
Montreal and Tetreauville is apparently gradational and probabiy transgressive,
it can be picked in samples with some degree of accuracy, and the change from a
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dens:., argiilaceous limestone to a2 fragmental limestone makes a useful marker
bed iiy the area. As previcusly remarked, *he change is prabably transgressive
but the transgression is probably nct sufficient to preclude its use z5 a marker
considering the distances between wells in the area.

The Montreal formation is cf periizular interest since gas has been
reported from this unit and since re-ctystallization and riolomitization of these
| beds could form porosity and resultant reservoirs. Beds rhought to be equivalent
to the Mentrsai formation are exposad in a quarry a short distance north of the
i village of St. Louis-de-France (St. Louis-de-Champlain) within the Permit. At
! this quarry, Lloyd measured 47 feet of outcrop whichk can be summarily described
as a very thick, dark grey and medium grey weathering liwcestone, which is very
! fine-grained to coarsely crystalline and coarse-grained. 1t is poorly bedded
| with alternating lavers of fine and coarse crystalline detrital zones that are
i one to one and one-half inches thick. Scattered, very 7ine chitinous fragments
]

are present, as w-‘} as rare, poorly preserved, brachiopod impressions. Poorly
developed, thin, argiilaceous partings are also locally presert along bedding
“planes. ]

I

As has been mentioned, the contact with the underlying Black River is
| problematic, but it would appear there are at least 150 feet of Montreal strata
| in Imperial Lowlands Champlain No. 1, and about 100 feet in Bald Mountain Batiscan
No. 3. Some 60 or 70 fecet of strata interpreted as procbably being of Montreal
age were drilled in Batiscan No. 1 and it was from these heds that- gas production

i was obtained. The base of the Montreal was not reached in this well.

It should be mentioned that, due to the inability to separate Middle

i the 5t. Maurice River, the strata that lie above the St. Casimir and below the

i Utica group ars» there collectively referred to by Clark (1959, p.18) as the
Neuvilie fprmacion. The St. Maurice River is, in fact, used by Ciark {1959, p.1i8)
as a geographic line to separate the Montreal and Ter -cauville formations of the
southwest from the laterally correlative Neuville of the northeast. In this
report, we have followed the Montreal area usage because the Montreal and
Tetreauville appear to be fairly readily distinguished in the subsurfzace.

1
i and Upper Trenton bads on lithologic evidence in the area to the northeast of

; Tetreauville Formation

! As mentioned above, Clark has proposed droppring the term '"Tetreauville'
for the area northeast of the St. Maurice River, but the unit appears to be

! identifiabie in the subsurface and is, therefore, retained herein. The

i Tetreauville consists of dark grey to black, dense, finély crystalline, argil-
laceous limestones grading upwards into dark grey cslcareous shale with argil-

{ laceous limestore bands, the frequency of which decreases upward in the section.

These dark grey calcareous shales appear to grade into the dark grey and tlack
non-calcareous shales of the Utica but the contact is arbitrarily picked it the

i
i first appearance of argillacecus limestone or calcareous shales which give a
i

! strong reaction to weak hydrochloric acid. The Tetreauville beds form the bed-

rock in the vicinity of the southernmost Seaway-Almega-St. Maurice structure
test holes.
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in Imperial Lowlands Seaway Champlain No. 1, approximately 300 feet i
of argillaceous limestones aud caicaveous shalec are assigned to the Tetreau- !
ville formation. At Bald Mountain-St., Genevieve de Batiscan No. 1, some 150

feet of section is regarded as of Tetreauville age, but the upper part of the
section has been eroded in this area. Some 35u feet of section at Bald

Mountasn Batiscan No. 3 are assigned to the Tetreauville.

r

i
Utica Sroup (Eamons, 1842) i

Lotbiniere Formation

As previously discussed, the black, non-calcareous shales of the
Utica are regarded as passing gradationally into the underlying calcareous
shales and argillaceous limestones of the Tetreauville formation of the Trenton -
in the deeper parts of the basin. A disconformity may be present on the flanks
of the basin. The Utica shales are exposed in numerous places along the north
shore of the St. Lawrernce River from Montreal to Murray Bay. Near the western
edge of the Permit, they are poorly exposed near the St. Maurice River, not far
from the village of Les Vielles-Forges where they consist of thin-bedded, flaky
wawthering, black and dark grey weathering, casily frangible shales. Further
west th:s Utica consists of a very dark grey to black petroliferous shale with a
brown streak and usually has abundant graptolite remains. 1In and near the
Permit area the Utica appears to lose its typical character and to become more
dark grey than black and tc develop silty bands. Craptolite remains do not
appear to be as common in this area as further west. This change in lithology
makes *the Utica very difficult t¢ distinguish from the dark grey shales and
siltstones of the overlyirg Lorraine and from well samples this appears to be
impcssible in many cases in the vicinity of the Permit. To quote Belyea (1952),
*The bleck Utica shales with a dark brown streak are gradually replaced upwards
oy black shales wiih a lighter brown streak and dark grey shales with a grey
streak. Where the exact boundary lies between the Utica and the Lorraine cannot
be determined in wells.' Although some authorities do pick a Lorraine-Utica .
contact in the subsurface, we feel that such a pick is very nebulcus and for ﬁ

practical subsurface work we prefer to group the Lower Lorraine and Utica
sections,

At Bald Mountain Batiscan No. 3, we have assigned approximately 1,100
feet of strata.-to the combined lLower Lorraine-Utica. At Imperial Lowlands
Champlain No. 1 a comparable thickness has been assigned to the Lowe~ Lorraine-
Utica. Within the Permit, Utica and Lower l.orraine beds are expected to subcrop
in a northeast-southwest band across the central part of the Permit, extending
from the St. Prosper fault in the vicirity of St. Maurice to a line a short
cistance south of Imperial Lowlands Seaway Champiain No. 1., The Laduboro Seaway
Champlain Ne. 1 structure tesi hole is regarded as having encountered Lower
Lorraine or Utica below the drift and it was still in these beds at the total
depth of 416 feet. Some of the other structure test holes apparently bottomed
in beds of Lower Lorraine age.

Lorraine Group (Eamons, 1842)

Leclercville Formation

" As previously mentioned, the Utica group appears to be gradationally
overlain by the Lorraine group which consists of a thick section of medium
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stone and siltstone. The sand and silt content increases upward znd the pre-
| deminantly shaly section st the base is ¢onsidered to form the Leclercville
i formation while the overlying sandy, silty secticn is correlated with the over-
| 1lying Nicolet River formation. The changs is gradational and there is no sharp
! contact but the divisions may usually be roughly separated in well samples,
i especially when there is a fairly thick section available for study. The problem:
of the Utica-Lorraine contact has already been discussed under the heading of
} the Ytica gioun and, as has been explained, in the subsurface it is necessary to
i combire the Utica and Lower Lorraine. Thicknesses of this combined unit to be
expected in and near the Permit area have already been discussed.

R
I
l |
’ grey shales with subordinate amounts of fine-grained, grey, argillaceous szad- 3
|

Nicolet River Formation

The Nicolet River formation consists of interbedded shales, siltstones
| and fine-grained, argillacecus sandstones. As has been previvusly mentioned,
the change is gradational but a separation can be made from well samples and
forms a division useful in subsurface work, .

The Nicolet River formAation forms the bedrock in the Permit area in
the extreme southern part. All of the Laduboro Seaway structure test holes, with
the =xception of No. 1, encountered Nicolet River below the drift. The dividing
line between the Nicolet and the Leclercville is a short distance north of the
Canadian Pacific Railway line betwzen Montreal and Quebec City. Nowhere within
the Permit is there a complete section of Nicolet River, the upper part having
been eroded. Approximately 300 feet of strata regarded as Nicolet River were
drilled in Imperial Lowlands Seaway Champlain No. 1 and a thickex section may be
! expected further south, closer to the river,

Pleistocene and Recent

Throughout the holdings there are many natural and man-made expostres
of unconsclidated Pleistocene sediments. During the course of the field work
i these were noted only in a cursory way except wheve they directly overlay bed-
ﬁ rock. In the following discussion concerning these unconsolidated beds we have
i drawn on the work of Karrow (1959) and Gadd (1960) who have previously mapped
| in close detail the surficial geology of the geologically similar adjacent area
to the northeast.

1!
H Glacial Deposits
!
“

Directly overlving bedrock in exposures near- the holdings are boulder
clays, reworked tills, and fluvio-glacial sands znd gravels that usually are
Il about 10 feet thick but may be as much as 25 feet thick in places. Deposits are
i usually gently cross-bedded, stratified, very loose, and randomly scattered; -
small and medium-sized, well rounded igneous and metamorphic boulders ate present.
Mica flakes are a distinguishing constituent in these beds.

These deposits are important in that they form the main gas reservoir
! in the Pointe du Lac area to the southwest of the Permit. They were probably-
formed as bouach and srrand line deposits following the reworking of pre- Hisconsin;

tills by the transgressing interglacial Champlain sea. ;
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Champlain Marine Sediments

The Champlain marine sediments represent a marine invasicu that I
covered the St. Lawrence Lowlands during late glacial time. 1In the use of the
term Champlain for these deposits we have followed Gadd (1960) rather than use i
tke original terms "Leda" clay and "Saxicava® sand as defined by G. M. Dawson 5
in 1893.

The chief component of these sediments is a soft, blue-grey, silty
and non-silty clay that is locally interbedded with fine sands and thin, shaly ;
siltstone beds., Its total thickness is in the order of 150 feet nezar the Com- i
pany holdings.

Boulder erratics occur randomly throughout the shale and apparently
were dropped into the marine enviromment from ice rafts., 1In addition to their
noticeably plastiec qualities they arz of importance because they provide the
cap-rock for the shallow gr3 zone in thi Peinte du Lac area.

In local arzas, thin marine sands are interbedded with the clay. These
sands are usually very fine grained and grade to silts that are very cormonly
quite clayey. They are probably lenticular across fairly short distances.

The Champlain wmarine sediments contain an abundant marine fossil fauna
that is characterized by Yoldia arctica Gray. Other forms including foramini-
fers are discussed by Gadd (1960, p. 19, 20).

Non-Marine Glacial Deposits

The marine Champlain deposits- are overlain by light grey and ochrcus,
brown weathering, fine and medium-grained, lonose sands that are cosmmonly about
0 to 25 feet thick., They are generally horizontally bedded, cr have small dips.

Trese sands correlate approximately with the High Terrace sands of
Gadd (1960, p.21" who postulates that these sands ". . . were deposited in the
St. Lawrence system while an estuary occupied this part of the Lowland. The
period of deposition ended with a rejuvenation of this part of the area when
scarps that limit the riverward extent of the High Terrace sands were cut. . "

The aforementioned sands apparently grade locally upward into. very well!
sorted, medium to fine-grained, wind-blown sands that probably represent large
transverse dunes formed by accretion on pre-existing shore ridges (Gadd, 1960, . -
p.20).

Post-Glacial Deposits

The post-glacial deposits include a thin veneer of aeolian and re-'.
worked alluvial sands as well as alluvial deposits in the low terraces sf some
of the streams, and peat and muck in the poorly drained bog areas.
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STRUCTURE

From the st ndpoint of regional geological relationships, the area lies,
as has been previously mentioned, within the St. Lawrence Lowlands, a name that !
is applicable beth as a physiographic unit and a tectonic province. The St.
Lawrence Lowlands area is underlain by predominantly Ordovician marine sediments
which now form a northeast-trending syncline, the axis of which lies south of,
and approximately parallel to, the St. Lawrence River. The syncline or basin
formed by these sediments is bounded on the norchwest by the Precambrian gneisses
which cvomprise the rolling hills and ridges of the Laurentians. The southeastern
limit «f the Lowlands is placed at Logan's fault or Logan's line which separates
the strongly faulted and folded sedimentary beds of the Notre Dame Mountains to
the southeast from the relatively undisturbed sediments of the Lowlands. It will
be noted that the flanking structures of the Lowlands are approximately paraliel
near Lac St. Pierre but come together gradually northeastward .f this point to
intersect near Quebec City, as the syncline plunges out (see Figure II).

The dip of the beds on the northwest flank of the syncline in the vici-
nity of the Permit is approximately four degrees to the southeast as indicated
by our structure contour map on top of the Montreal formation (Figure II1), It
is important to note that a broadening of the contours in the vicinicy of lLac Se.
Pierre is opposite an offset on the Logan fault. Transverse faults may extent to
the Lac St. Pierre area and may be the cause of this broadening. Simiiar trans-
verse faults may extend into the Company Permitc. The dips on the southeast side
are presumably of the same order; however, for several miles west of Logan's fault
there is a zone of tightly folded and overturned beds which graduzlly dies out
westward toward the synclinal axis. In general, the sediments thicken toward the
southeast from the area of Precambrian outcrops so that the formations form wedge
edges against the Precambrian surface om either side of the basin, The Precambrian
surface was apparently one oi considerable paleotopographic relief prior to the
deposition of the overlying Cambro-Ordovician sediments and there are great varia-
tions in thicknesses of the sedimentary section due to this paleotcpographical
relief. Some of the relief may have been due solely to erosional features but at
least part of the relief was due to faulting, with the resultant fault blocks
modified by erosion. It is quite probable that repeated movement has taken place
2long these fault blocks during the deposition of Cambro-Ordovician beds and since
that time.

Although the St. Lawrence Lowlands is an exiensive, linear feature, the
flanks and axial regions are locally modified by the presence of apparently high-
angle, generally northeast~-trending, normal or gravity faults in the vicinity of
iLac St. Plerre, and of broad folds as well as faults in the Mon:real area. In
addition to these, there is a growing accumulation of data which suggest that
mincr, but locally important, oblique fault and other basement structural trends
may be present.

Where the mair faults are present aleng the northwest boundary of the
Lowlands, they repre.z:1: a series of sub-parallel steps leading downward to the

 axial portion of the syncline with the displacement of the faults generally being

downward on the southeastern side, with different amounts of mgvement affecting

i different blocks. There will also be cases where the apparent displacewent is
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downward on the northwestern side. The general updip migration of hydrocarbons
is l{kely to result in accumulation against faults and terraces. Sedimentary i
pinchouts against Precambrian high areas, faulted or otherwise, are considered *
to provide prospective reservoirs. '

Details of local structure pertinent to the Permit are discussed under
the headings of "Structure Test Drilling' and "Photogeological Interpretatiom.” i

ile

STRUCTURE TEST DRILLING

Six structure test holes were drilled in the southern part of the Permit
during 1961. The holes varied in depth from 418 to 780 feet. A Bucyrus Erie rig
owned and operated Mr. Walter Oes of Valleyfield, Quebec, was engaged to drill f
the structure test holes. Due to the limited depth capacity of the rig and to ;
mechanical difficulties, it was necessary to have the drilling program completed
by a Failing 1500 rig owned by James Drilling Company, Sombra, Ontario. Drilling
operations began on Septembei 2nd, 1961 and were completed on November 1ilth, 1661,
The locatiors of the hcles are shown on the accompanying maps and cross-sections.

»

Several of the holes were suspended instead of being abandoned, since

it is possible that these holes may later be deepened as production tests.

Ten-foot samples were collected during the drilling and these were
washed and logged. Sample descriptions are appended to this report.

The progrum was kept flexible znd locations for holes were picked on
the basis of information cbtained from the holes already drilled.

Because of corrslation problems it was necessary to drill some of the '
holes deeper than originally planned. The presence of a structural fgature made
it desirable to drill additional holes in the Champlain area.

The locations, depths and status of the wells drilled arxe tabulated .

 below:

Laduboro Seaway Champlain No. 1 T

Lot 533 |
Range 3 :
Champlain Parisk, Champlain County ‘ !
Co-ordinates - approximately 100! from west lot line ?
~ mpproximstely 1,900° from wouth lot line
Total depth - 418°¢ ‘
Status - Abandoned
Surface Elevation - 871

~
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Laduboro Seaway Champlain No., 2

Lot 518
Range - Picardie
Champlain Parish, Champlain County

Co-ordinates: - approximately 1,392' from road

- approximately 340°

south of lot 535 (Lot 383 is

irregularly shaped)

Total depth ~ 457!
Status - Suspended
Surface Elevation - 47°

Laduboro Seaway Champlain No., 3

Lot 383
Range - Grand Coteau
Champlain Parish, Champlain County

Co-ordinates: - approximately 3,504!' frcm south lot line
- approximately 61' from west lot line

Total depth - 457!
Status - Suspended
Surface Eievation - 64!

Laduboro Seaway Champlain No. 4

Lot 383
Range -~ Grand Coteau
Champlain Parish, Champlain County

Co-ordinates: - approximately 1,844' from south lot line
- approximately 50' from west lot line

Total depth - 457"
Status - Suspended
Surface Elevation - about B80°*

- Ladubore Seaway Champlain No. 5

Lot 214

Range 1

Champlain Parish, Champlain County

Co-ordinates: - approximately &4i5°
- approximately 200°

Total depth - 780°¢

Status - Suspended -

Surface Elevation - 40°F

irom east lot line
from north loi line
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i Laduboro Seaway Champlain No. 6

Lot 540

Rahge 3

Champlain Parish, Champlain County

Co-ordinates: - approximately 70' from east lot line

i -~ approximately 1,163' from south iot line g
{ Total depth - 7747 g
| Status - Abandoned '
Surface Elevation -~ 84!

A Welex logging truck from Sarnia, Ontario, was contracted to log all
holes. Electrical and radiocactivity logs were run on Laduboro Seaway Champlair
No. 1. It weas felt that the electrical log provided the best correlation log and
only electrical logs were run on the recainder of the holes.

Laduboro Seaway Champlain No. 1 1s regarded as having encountered lLower
Lorraine beds below the glacial drifet. All of the other wells found Middle Lor-
raine forming the bedrock. The sandstones, siitstones and shales of the Lorraine
have marked lateral variations which make correlation unusually difficult,
: The change from Middle to Lower Lorraine is gradational and no sharp contact
could be picked in the wells which penetrated this contact, although a general
distinction can be made. There are no reliable marker beds which can be picked
from samples. The logs do not provide as good a correlation as one would hope
for and characteristic marker beds extending laterally over more than a small
i area appear to be rare. 1t is, however, possible to correlate thicker intervals
with a fair degree of reliability. Good marker beds provide correlation between
i the Nos., 3 and 4 structure test holes, but in the case of the other holes a
general correlation of a fairly thick section must be relied upon.

. The structure test holes were located in two groups, one group near
the southeastern corner of the Permit and one group ir the south-central part of
the Permit.

Both groups of holes are interpreted as straddling an important stiuc-
tural feature which trends along the regional strike approximately parallel to
i the St. Lawrence River. Tkis feature may be a single fault but it is more likely
that it represents a fault zone with a number of faults. The twe cross-sections,
Figures V and VI, show our interpretation of the data ohtained from the structure
test drilling. We will consider first Figure V, which shows the Laduboro Seaway
Champlain Nos, 1, 2 and 6 wells in the southeastern part of the Permmit area. This
figure shows both plan and zlevation of ihe wells and is drawn with an exaggerated
vertical scale. The vertical exaggeratinn is 3 to 1. It will be noted that in
order to obtain a straight linre of cross-section approximately at right angles to
the strike of the beds, the Laduborc Seawsy Champlain No. 6 well has been projec-
ted along the regional strike, as interpreted from our structure contour map on
top of the Montreal formation (Figure III), to a line running between Laduboro
Seaway Champliin No. 1 and Laduboro Seaway Champlain No. 2. The actual strike in
| this area carn only be approximated from the informmation available and the direc-
i tion in which the lLaduboro Seaway Champiain No. 6 well is projected may, therefore,
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'not be exact and changes in this direction would affect the interpretation to

seme extent but probably not enough to make any major difference in the inter-
pretation.

It will be noted that, because of the dip of the beds and the inter-
preted fault, there is no one bed which can be correlated between all three
wells. It is, therefore, necessary to use a higher bed for the No. 2 and No. 6
wells and a lower bed fer the No. 1 and No. 5 wells, Using this cross-section,
we interpret a true dip of approximately 7 1/2 degrees to the southeast between
the projected position of the No, 6 well and the No. 2 well., 1If no fault were
present between the No, 1 well and the No. 6 well, the correlation of logs would
stow a dip of about 14 degrees. This strong change in dip of approximately 7
degreces indicates the presence of a structural feature. On the cross-section we
have inierpreted the feature as a simple gravity fault dipping at about 65
degrees. This dip is purely arbitrary but is based on field observations and
descriptions in the literature of other gravity faults in the St, Lawrence Low-
lands. Using such interpretatiom, the movement on the fault would be approxi-
wately 200 feet. As previously mentioned, the feature is probably much more com-
plex than shown but, from the information available at present, there is no way
of interpreting more details regarding che feature.

Figure VI shows the south-central group of wells, Laduboro Seaway
Champlain Nos. 3, 4 and 5, and we have drawn a similar type of cross-section
through these wells., Because thes« wells are more nearly in a straight line than
the previous group, it is not nececsary to project the No. 4 well nearly so far
along the regional strike so there is less chance for error in this projection.
Between rhe northern and central wells, Laduboro Seaway Champlain Nos. 3 and 4,
the dip is almost flat, about 1/2 degree in a generally northerly direction. As-
suming no struciural feature between Champlain Nes. 4 and 5, the dip would he
approximately 7 1/2 degrees. It is important tc note that this change in dip is
approximately the same as the change of dip noted between the previously discussed
wells. We have again shown a simple interpretation of a gravity fauit dipping at
approximately 65 degrees to the southeast.

The feature shown on these cross-sections as a simple fault is, as
previcusly mentioned, more probably a much more complex zone of tectonic distur-
bance. It may represent tectonic movement initiated at any time during or since
the deposition of these beds, but it may also represent a very early feature
which was present before depusition of the beds and along which there would pro-
bably have been later wmovemanl. In this connectior, it is very important teo note
that a straight line may be drawn between Laduboro Seaway Champlain No. 1 and No. *
6, where we have interpreted the fault, between Laduboro Seaway Champlain No. &
and No. 5, where we have also interpreted the fault, and extended into the Cap
de la Madeleine area and be:ween Chateauguay Gas & 011 Madeleine No. 1 and No. 2
which show a difference in elevation of approximately 600 feet on the Precambrian
surface although the wells are only a very short distance apart. Such a line
passes through the Seaway Almega Champlain holes between Nos. 1 and 3, where
interprecation of core holes also indicates the presence of a fault., A strong
feature approximately coincident with this line is indicated on the total gravity
map of the area prepared by Radar Expioration,
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The fact that four control points show : feature =2lcug this straight
line is very stromg evidence that it marks a zone of major importance. There are
many possible interpretations of such a zone, some of which are discussed below:

1) It may be a simple fault suck as that shown diagrammatically on the

cross-sections, which may have originated at any time after the deposi-
tion of the Ordovician beds. If such were the case, the feature would

have had no effect on sedimentation in the area.

2) It may represent a zone of faulting, rather than one majer fault,
which has occurred at any time subsegquent to the deposition of the
teds. As in case No. 1, such a fault zone would have had no influence
on sedimentation.

3) I¢ may represent either a simple fault or a complex zone of faul-
ting originating at any time pricr to the deposition of the youngest
beds present in the area. If such were the case, it would have in-
fluenced sedimentation in all beds deposited subsequent to th2 period
of the faulting but not ip beds deposited prior to time of movemwent.
In this case, the changes of dip as shown by the upper beds would be
the recult of draping over a faulted high rather than the result of
actual movement of ihe beds,

4) The zone may represent an ancient line of tectonic activity pre-
sent since the beginning of deposition of sedimentary rocks in this
area and along which later movement may or may not have occurred.

Such an interpretation is indicated by the Precambrian high in the Cap
de la Madeleine wells and the absence of pre-Trenton beds in the
northern well., If this were the case, sedimentation in the entire sec-
tion would have beer affected by the feature, providing excellent pros-
i pects for strasigraphic-type traps through the entire section. If later
movement occurred along the zone, alteration of beds, particuiarly car-
bonates, in the vicinity of the trend would also be expected and would
provide additional opportuni:ies for the formation of reservoirs.
Structural traps could also be formed by such movement.

i

i From the structural evidence ard the sedimentary evidence at Cap de la

i Madeleine we are inclined to favour the latter interpretation of an ancien” Pre-
Il cambrian high, probably due to basement faulting, and along which there are very
§5good chances of an additional movement havir_ taken place. The strong changes of
i dip indicated by the structure test holes drilled during 1961 are interpreted as
. indicative of later movement since it is likely that a Precambrian high would

' have been sufficiently masked by deposition by Lorraine time that changes of dip

’Ealong it in Lorraine beds would not be as great as indicated.

|
|

!
H
t
i
|

The interpreted fault zome is approximately parallel to logan's Line
and other major tectonic irends in the area.
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! !
‘ f PHOTOGEOLCGICAL INTERPRITATION )

|
& The area is underlain by a sequence of marire, glacial, alluvial and
| aeclian deposits, covering Precambrian and lower Paleozoic rocks.

3 A few autcrops of bedrock were found during previous field work, ex-

* oosing Trenton and Biack River formationg, and Precambrian basement rocks. The

i photogeomorphological study did not reveal any Faleozoic beds, but the Precamb-

| rian rocks were easily recognizable. They occur in the north=astern and north-

i western parts of the map-area, where they jut out through the Pleistocene and

! Recent sediments. A relatively low-lying area between the outcrop areas may have
: extended northward during the deposition of the Pleistocene sediments. There is
no indication as to the direction of dip of the underlying Paleoczoic rocks.

g Ne attemot has heen made to distinguish the different suriicial de-
posivu, ine stu’'y =as confined to the interpretation c¢f the underlying structures

Several structures have been postulated, as shown on the photogeological
map (Figure IV), The major structure in the southern part of the Permit inter-
" preted from structure test drilling, gravity interpretation and other evidence
© and known as the Champlain fauit, could not be detected, probably due to the
" nature and thickness of the surficial deposits. A few alignments may indicate
;1the structure, but they form no basis for a sound interpretarion. A northezst-
. trending fault is, however, postulated about three miles off the mouth of the
: Champlain Kiver, a few hundred yards northwest from the present escarpment. It
i is not known whether the fault has any relationship to the Champlain fault., It o
is assumed that the northwestern part is down-faulted, which is in contrast with i

the general assumption of the tectonics in this particular area. This may be a
relative movement with sowe blocks moving dowr. more than others.

Between the Champlain and the St, Lawrence rivers a structural north-

i

1

|

ieast-trending high area is interpreted. This structute may extend to the Batiscan
| River.

|

1

i

Part of the course of the Champlain River south of St. Maurice and !
Vincennes is probably controlled by fracturing and faulting of the underlying
bedrock. A pronounced fault zorne could not be postulat:..

, Toward the Precambrian outcrop areas and in particular around the very i
f{vinding part of the Batiscan River a succession of northeast-trending faults
i becomes apparent. They have obviously influenced the course o6f the Batiscan
" River. The mapped aligmments in this part of the area may represent faults, al-
é;though they are probably rather small. Faulting and jointing in the Piecambrian
' bagement rocks is a common occurrence. It is observed around the Batiscan River
ias well as along the St, Maurice River in the norchwest cornexr of the map-ars:.
]

. lain River. They have been indicated ss separate units, but they may form part
jof a larger unit which extends farther to the northwest. The Frecambrian base-

51

| - Two small structural high areas occur near the headwaters of tb: Champ- o
l

!

i ment here {s probably very clcse to the surface.
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O OIL AND GAS PROSPECTS

Since the earliest days of exploration in the area gas seeps have been
| reported from this part of the St. Lawrence Lowlands. A large percentage of the
| wells drilled within the generzl area are reported to have obtained oil and gas
| shows of varying quality. Many of the early reports are very vague and estimates
i of flows, etc., cannot now be authenticated. There is, however, ia our opinion;
| enough evidence that the arca has good prospects for gas discoveries. Indicated
| commercial production €rom the base of the glacial beds has been obtained in the
i Pointe du Lac area some 20 miles toc the southwest of the Company-s lands. Bald
| Mountain Batiscan No. 1, about two miles from the southeast cormer of the Corpany
| Permit, has been completed as a gas well in the Trenton with & reported flow of
| 3.5 MMcf. per day.

1
t
|

. '1 ’ Discussion of the prospects of the various stratigraphic units expected
r to underlie the Permit follows. Because of the diffirulties in stratigraphic
.lcorrel’t1on in the pre-Black River SECtion, these beds have, for the purpose of
E;discussior beca grouped, as have th Tiack River-Trenton beds which are litho-

| logicaslly similar.

Stratigraphic Congiderations

Pre.Black Fiver

In the section of this report dealing with stratigraphy, we have dis-.

i cussed at some length the problems of corrsliation in the pre-Black River beds in

! #his parr of the St, Lawrence Lowlands. The section contains abundsnt sandstones

i in many parts eof tha area, together with lesser thicknesses of carbonates, and it

l!*eems conveniang to provp this predominantly sandstone seztion for purposes of

| discussfon. VYery few wells in the area have been driiled to the Precambrian, but

- it is quite probzvie that the Precambrian is, in many places, overlain by arkosic

! sands equivalent to the Grenite Wash of other areas. These sands, if not highly

" cemented, should form excellent reservoirs for gas or oil. With reference to the

" posculated Precambrian high passing through the southern part of the Permit, we

" feel there is a verv strong possibility of Granite Wash sands being piled against

- . the scuthern flank of chis high snd pinching out against the high. The postulated
. Granite Wash-type sands are probably overlain by a thick sandctone section which

iwe regard as Potsdam in age but for which other interpretations are possible.

IThis sandstone section is frequently highly siliceous and very well cemented as

© indicated by cores in the Cap de la Madeleine well, and this siliceous sectiion is

‘not an important reservoir. The siliceous sands grade upward into a nou-

+siliceous sandy section. In many wells, these sands, which can be variously in-

i terpreted as Chazy or Potsdam or even Beekmantown in age, ave recovered in samples

sonly as loose sand grains which give every indicaricn of extremely high porosities

jand permeabilities. Imperial Lowlanis Chsmplain No. 1 showed such a sand sectien,

Eas did Bald Mountain Rzciscan No. 3, Bald Mountain St. Genevieve de Batiscan No. 1

“and Sweet Crass Yamachiche No. 4. Although these loose2 sand grains would normally

‘bz considered indicative of a very porous sand, in many cases no fluid recovery

“is reported from them. This may be bzcause the matrix which is actually present

‘st depth is washed out during the drilling or the washing of samples. It would,

L
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however, seem from the observatiorn of samples that good reservoirs could be
developed in them. The sandy section is expected to pinch out rapidly against
Precambrian highs as ac Chateauguay Gas and Oil Limited Cap de la Madeleine Nos.
1 and 2. In th» case of the No. 1 well Trenton-Black River beds lie directly
upon Precambrisi,, whereas in the No. 2 well, only a short distance away, a thick,
predominantly sandy section {s present. We feel that there are excellent pros-
pects for stratigraphic pinchouts of sand beds in the southern part of the Permit
along the fault zone indicated by the structure test holes and other data, and
discussed under the section of this reported headed "Results of Structure Test
Dirilling. "

At Imperial ~ wlands Seaway Champlain No. 1, a flow of gas of 10 Mcf.
per day is reported from these sandy beds. This blow apparently died shortly.
In Imperial Lowlands No. 2, about 12 miles to the southwest of the Permit on the
south shore of the river, a drill stem test of the upper part of the sandy sec-
tion, regarded as probable Potsdam in age, gave a gas blow of 30 Mcf. per day.
The shut-in pressure was 1,550 psi after 15 minutes. Salt water was obtained
lower in the section but amounts are not specified. Small gas blows are reported
from Bald Mountain Batiscan wells from the basal, predominantly sandy, section.

Given suitable porosity development and trapping conditions, this sandy
section could contain large reserves of gas or oil, although no shows of oil
have been reported.

Trenton-Black River Section

The Trenton-Black River, consisting predominantly of 1limestones, has
given up shows of gas in mauy of the wells drilled in the general area. The only
indicated production is at Bald Mountain Batiscan No. 1 with a reported flow of
3.5 MMcf. per day.

Primary poresity is not characteristic of the Trenton-Black River either
in this area of the Lowlands or in other areas where these formations occur.
Commercial production in Ontario is obtained from the Trenton-Black River section
in areas where the beds have been dolomitized, with resultant secondary porosity
development apparently along zones of faulting and fracturing. Some of the
porosity and permeavility is probably provided by the faults and fractures them-
selves, ‘but the major part is considered tv be due to dolomicizatxon in the avzas

i of fracturing.

In our study of samples from welis in ind near the Permits, we have not
noted any good porosity or permeability dewelopmant in these beds although there
are some traces nf porosity. 1In Bald Mountain Patiscan No. 1, sone finely granu-
lar limestone which appears in samples as loose granules could be interpreted as
indicative of porosity, but the samples are too finely powdered to permit any ac-

. curate obhservarions of porosity or permeability. Im our opinion, there are excel-

fent prospects for porosity and permeability developments in the lower part of
the Trenton-Black River group (Montreal formaticn-equivalent and lower) along
fault zones such as that interpreted as running across the southern part of the

. Permit. Such porosity developments would be expected ko occur in elonzate strips
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i parallel to trends of tectonic activity. The fragmental and medium to ccarsely

i crystalline limestones of the lowexr part of the Trenton-Black River bzlow the top

'OL the Montreal formation ave lithologically most susceptible to porosity de' ~lop-.

Iments. The upper part of the Trenton (Tetreauville-equivalent), being much re

| argillaceous and dense, is less likely to provide reservoirs, although these uark '
limestones and calcarzous shales may well act as source beds. Any reservoirs

i found in the Trenton, as previously mentioned, are likely to be elongated 'and
relatively narrow and probably would not contain reserves as great as those that

icould be held by sand reservoirs in the pre-Black River beds.

}

]

|

|

!

Lorraine and Utica

. The Utica and the lower part of the Lorrain (Leclercville) contain only
|:scatteted thin stringers of argillaceous siltstones and very fine-grained sand-

i stones which are not likely to contain major reservoirs, although lécal sand
idevelopments could form small reservoirs. The Leclercville and the Utica group
are most important because of their potential as source beds. The dark grey and
1black shales of the Utica are reported as being petroliferous in many places and:
!these beds would be expected to form excellent source beds. The upper part of the
. Lorraine (Nicolete River) contains more abundant sand than does the leclercville,
| but these sands are normali+ tight and sare not regarded as major prospects. Lccal
,,1ccumulations of gas or oil . ight be found ir local areas where clean sands have
'1been deposited.

' i

?‘Clacial Beds

i

1 Production has been obtained from the lower part of the glacial beds in
I the Pointe du Lac area and shows of gas from these beds, usually very swall, have
| been reported throughout much of the St. Lawrence Lowlands. At Pointe du lac a
l'trap is formed where clean sands at the base of the glacial deposits overlie an

[ erosional high on the Paleozoic surface. The erosional high may represent a

i structural feature within the Paleozoic surface. The sands in turn are overiain
i by marine plastic blue clays of the Champlain sea deposits (Leda clay equivalent)
which form excellent cap rocks. The source of the gas is interpreted as being in
! the Paleozoic beds and may be reaching the sand trap through faulted or fractured
. zones. The structure test holes drilled in the Champlain area indicate the pre-
sence of porous sand and gravel beds overlying the Paleozoic surface and these,
©in turn, are overlain by blue marine clays similar to those at Pointe du Lac.

If snitable closed highs can be found in the Champlain area, traps similar to that
at Pointe du Lac may be expected.

The best prospects lie in an area of tectonic activity where faulting
may permit slow upward migration from the source beds into the Pleistocene sands.

Structural Considerations {

The interpreted fault zone running through the southern part of the

| Pexmit from Cap de la Madeleine to the Laduboro Seaway Champlain Nos. 1, 2 and 6
. holes has already been discussed in the section of this report dealing witk
Structural Geology and the best prospects for oil or gas accumulation in the area

noo
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are expected to occur along this trend. As has been mentioned, this probably
represents an ancient Precambrian high along which later movement has also taken
place. Sands of the pre-Black River, including the Chazy, Beekmantown, Potsdam
and "Granite Wash'' may be expected to pinch ocut against such a Precambrian high
giving excellent trapping prospects. If post-depositional movements have occurred

permeability develupment in the lower part of the Trenton-Black River section.
Fault traps may also have occurred in the upper part of the Lorraine (Nicolete
River) and updip depositional pinchouts of local sand lenses within the Nicolete
River may also be expected to occur along this trend. The Nicolete River beds
are very shallow in this area and could not be expected to contain large reserves.
The prnspects for development of local highs on the Paleozoic surface are pro-
bably best along the fault zone and there are opportunities for gas to migrate
upward through fault zones into the glacial sands in this area. The Champlain
sea - blue clay which forms the cap-rock over the glacial sands :s also thicker
in the southern part of the Permit than farther north.

Considering all the evidence, it appears that the best prospects for
0il and gas accumulation are along the postulated fault zome in the southern part
of the Permit.

Although the Trenton is known to be petroliferous in various parts of
the Lowlands and the Utica should form a good source rock for oil, the only sig-
nificant shows reported to date are gas shews. Tectonic activity in the area
does not appear to have been intense enough to have caused in-place distillation
of o0il and there does not appear, from the information available, te be any reason
why o0il should not occur in the area. In spite of this, the lack of oil shows to
! date and the preponderance of gas shows leads us to the belief that the prospects
are better for the occurrence of commercial gas deposits than for oil.

Near the central part of the basin a very thick sedimentary section is
expected. Although no well data are available to indicate total thickness, at
least 7,000 feet of sedimentary rocks are probably present. Such a thickness of
sedimentary rocks would be expected to contaim thick source beds from which oil or
gas could migrate upward to the suggested fault traps at shallower depths.

SUMMARY AND RECOMMENDATIONS

‘ Structure test drilling and other exploration work such as the pre-
' viously conducted gravity survey provide strong evidence for the existence of a

mit No. 164. There is a good possibility that this trend may have originated in

| pre-Black River sands, including the Potsdam, Beekmantown and Chazy, may pinch out
fjagains? sugh Precambrian highs or scarps. Later movement on the feature may have
| caused seconlary dolomitization with resultant porosity and permeability in the
‘Trenton-Black River limestones. Traps may alsc occur in the Lorraine and in the

' glacial sands along this trend. The Treaton, Black River and Utica sections, as
well as the lower part of the Lorraine, shouid form excellent source beds in the
area.

along ih~ trend, then there should be very good chances of secondary porosity and

strong fault passing in a northeasterly direction across the southern part of Per-

J.C.SPROVLE AND ASSOCIATES LTD
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We would recommend that a deep test be drilled down to the Precambrian
or to penetrate undoubted siliceous Jotsdam quartzites, in the southeastern part
of the Permit, where a number of faults and suspected faults have been determined
from aerial photographs in the vicinity of the fault zone mentioned above. The
structure test program has shown strong dips up to 14 degrees to be pregent in
this area. A major change in dip is indicated. We would recommend that the hole
be drilled close to the location of Laduboro Seaway Champlain No. 6, as shown on
Figure 1IV.

It {s necessary to drill to che south of the surface expression of the
fault zone in crder to intersect the ap:arently scutheastward-dipping zone at
depth. A hole so located might also penecrzte sands and other clastics along the
favlt scarp.

As previously mentioned, the prospects are best along a narrow band
parallel to the fault zone. Any oil or gas pools discovered are, therefore,
likely to be elongate in form. Because of the relatively narrow band involved
and che impossibility of determining the exact position of the tectonic zone at
depth, it may prove necessary to drill more than one hole to fully evaluate the
zone. A location near Laduboro Seaway Champlain No. 6 is, howeveyr, regarded as
the best that can be picked from the information available.

Before drilling a hole st this location we recommend that, if possible,
additional protective acreage be acquired to the east of the Pemmit.

This reportc has been prepared for the exclusfive use of Ladubore 0il

Limited and is not to be reproduced, in whole or in part, without the written
authorization of J. C. Sproule and Associates Ltd.

72 Zun/

H. A. Gorrell, P, Geol.

|2 Speed

c. SprouleAJP. Geol.

1009 Fourth Avenue S.W.,
Calgary, Alberta.

January 31, 1962
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SAMPLE AND CORE DESCRIPTIONS

APPENDIX 1

FOR SELECTED WELLS DRILLED IN AND NEAR PERMIT NO.

164

Seaway-Almegs
Seaway-Almega
Seaway-Almega
Seaway-Almega
Seaway-Almega
Seaway-Almega
Seaway-Almega
Seaway-Almega
Seawzy-Almega
Seavuy -almega
Seawayv-slmega

Ne.
Ne.
No.
No.
No.
No.
No.
No.
Ne.
No.
No.

Irperial Lowlands

(anso St.
Madeleine No.
Madeleine Neo.

Bald Meountain Batiscan No. 1
Bald Mountain Batiscanr No. 3
Genevieve de Batiscan Ne. 1

Bald Mountain

Unless otherwise noted, wells logged by H. A. Gorrell.

1
2

St.

W O B0

6A St. Maurice &-/37

7

8

Seaway No. ! Champlain
Swecet Grass Yamachiche No. &
Maurice Pointe-du-Lac No. 13

>

Champlain &~
Champlain 8 77

~
£

Champlain ?'?:'
Champlain "
Champlain A- { {

St. Maurice § /5 /
St. Maurice & - /:’{g
St., Maurice O-/-9

(W

Aot i e

150

St. Maurice
St, Maurice -

p-29




®
Company : Seaway Gas and 0il Ltd.
Well Name: Seaway-Almega No. 1 Charplain
Lot: No. 436
Range: 11
Parish: Champlain
County: Champlain
Co-ordinates: 400 feet from west Lot line; 1,400 feet from south
Lot line
Ground Elevation: 100 feet
Rotary Floor Elevation: 102 feet
\
Depth Description
Feet
0-35 Sand, very fine-grained, brown
35-150 1y
150-170 Gravel and sand
170-180 Siltstone, light grey, fine-grained, argillaceous,

slightly calcareous, micaceous; with shale, grey,
micromicaceous, silty {(Middle Lorraine)

180-190 &2 above
?é 190-195 Siltstone, as 2hove, grading to fine-grained, light

grey, micromicaceous sandstone

195-200 Siltstone, light grey, fine-groained, slightly
| . calcareous, finely sandy in part, wicaceous, very
i argillaceous.
" 200-245 : As above
- 245-296 Core not logged in detail but examined to determine |
‘ formation.

Predominantly siltstone, grey, fine-grained, argii-
laceous, slightly calicareouz, shale bands and part-
ings, some increase in shale percentage in lower
part of core.

3 C SPROULE AND ASSOCIATES LTD. ¢
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Company :
Well Name:

Lot:

Range:
Parish:

County:

Co-ordinates:

Ground Elevation:

Rotary Fioor Elevation:

140-150
150-170
170-190

190-200

200-210

210-220
220-230

230-240

240-250

250-260

Seaway Gas and 0il Ltd.
Seaway-Almega No. 2 Champlain
No. 436

11

Champlain

Champlain

300 feet from west Lot line; 4,100 feet from south
Lot line

96 feet

90 feet

Descrigtion

Sand, fine-grained, brown
Sand and g:avel

Sand, fine-grained

Sand and gravel

As above, with abundant shale pebbles, grey and
dark grey, silty, slightly calcareous

Shale, dark grey, soft, micromicaceous, very ol
slightly silty in part, very slightly caicareous |
in part; some grey shale and some grey siltstone
(probably Lower Lorraine)’ '

As above

As above

Shale, grey and dark grey, slightly silcy in part,
very clightly calecareous, micromicaceous.

Shale, as above, mostly dark grey

Shale, dark grey, firm, very slightly calcareous

J C SFROULE AND ASSOCIATES LTD L




Seaway-Almega No. 2 Champlain (continued) - 2 -

Feet

260-270 Shale, as above, sample finely powdered

270-275 Shale, dark grey, hard, micromicaceous

275-280 Shale, dark grey, firm, trace graptclite fragments,

some thin silty beds

N 280-285 As above

286-342 Core not logged in detail but only exanmined to '
determine formation.

Predominantly shale, dark grey, firm.

JCOSPRLULE END ASSOCIATES LTD




Company: Seaway Gas and 0il Ltd.

Well Name: Seaway-Almega No. 3 Champlain
Lot: Ne. 436
Range: 11 |
Parish: Champlain ;
County: Champlain |
Co-ordinates: 300 feet from west lot line; 2,350 feet from south

lot line
Ground Elev;tion: 96 feet

Rotary Floor Elevation:98 feet

Depth Description
Feet

Core not logged in detail but examined to determine
formation.

162-195 Predominantly siltstone, fine-grained, grey, argil-
laceous, very slightly calcareous (Middle Lorraine)

195-231 Predcminantly shale, grey to dark grey, firm
(Lower Lorraine)

1 C SPYTULE AND ASSOCIATES LTD
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omEanz 4

Well Name:

County:

Co-ordinates:

Ground Elevation:

Rotary Floor Elevation:

Depth
Feet

155-197

Seaway Gas and 01l Ltd.
Seaway-Almega No. & Champlain
No. 436

11

Chzmplain

Champlain

220 feet from wesr Lot lir~; 3,190 feet from south
Lot line

93 feet

95 feet

Descrigtiog

Core not logged in detail but only examined to !
deteimine formation.

Predominan:tly shale, grey to dark grey, fine—grainad.“
(Lower Lorraine) g
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Company :

Well Name:
Lot:
Range :

Parish:

County:

Co-ordinates:

Ground Elevation:

Rotary Floor Elevation:

Depta
Feet

167-2%1

Seaway Gas and 0il Ltd,
Seaway-Almega No. 5 Champlain
No. 436

11

Champlain

Champlain

225 feet from west Lot line; 75 teet from sc~uth
Lot line

90 feet

92 feet

Descrigtion

Core not logged in detail but examined to determine
formation.

Predominantly siltstone, grey, f.ne-grained,

argillaceous, very slightly calcareous (Middle
Lorraine)




| |
I
li
‘ ‘ Company : Seaway Gas and 0il Ltd.
1 F Well Name: Seaway-Almega No. 1 St. Maurice
iéég_: No. 359
t Range: St. Jjean Cote N-O
il
éigggish: St. Maurice
¢ L County: Champlain

‘ ﬂ Co-ordinates: 320 feet from east Lot line,750 feet from south Lot line
i T

. é Ground Eievation: 146 feet
!

Kelly Bushinz Zlevation: 148 feet

Rotary Floor Elevation: 148 reet

i
i e
|

Core not logged in detail but examined to deiermine formatrion.

; Depth Description
Q if Feet
" 214-226.5 Limestone, very dark grey, very argillaceous, dense;

v thick beds of very calcareous shale up to one foot
thick (Upper Trenton).

R e L LSITIILTESG =]
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@
Company: Seaway Gas and 0il Led.
Well Name: Seaway-Almega No. 4 St. Maurice
Lot: No. 339
Range: St. Jean Cote N-D
Parish: ! St. Maurice
County: Champlain
g Co-ordinates: 2,200 feet from south Lot line, 300 feet east Lot line
% Ground Elevation: 162 feet i
| Kelly Bushing Elevation:164 feet 3
ilz

e

Core nct logged in detail but examined to determine formationm.

{ Depth Description ;
) Feet *
; 69-79 Limestone, brownish grey, medium to finely crystaliine,

fragmental (Middle or Lower Trenton). i




j

Company : Seszway Gas and 011 Ltd.

Well Name: Seaway-Almega No, 5 St. Maurice

Lot: No. 211

Range: St. Jean Cote S-E

Parish: 5t, Maurice

County: Champlaia

Co-ordinates: 250 feet from west Lot line, 950 feet frem rorth
Lot line

Ground Elevation: 143 feet

Kelly Bushing Elevation:145 feet

Core not logged in detail but examined to determine formation

Depth Description
Feet
? 301-321 Shale, very dark grey, micro-micaceous, very

slightly calcaresus te¢ non-calcareous, rare
U _ silty bands (lower Lorraine).

4L SFRUMLE AND ASUOINATES (TD
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j e
Company : Seaway Gas anc¢ 0Oil Ltd.
Wrll Name: Seaway-Almega No. 6A St. Maurice
Lot: No. 211
Range: St. Jean Cote S-E
f Parish: St. Maurice
. County: Champlain
‘! Co-ordinates: Missing
! GCround Elevation: 144 feet
. i Kelly Bushihg Elevation: 146 feet
i
;1 =
|
a; z
i Core not logged in detail but examined to determine formation :
\\ |
‘ Depth Description §
[ Feet |
i 1
‘ 304-326 Shale, dark grey, micrc-micaceous, very slightly ﬁ
, calcareous to non-calcareous. (Lower Lorraine or ﬂ
Utica). ‘




e e e e e e e s e e s J

Company : Seaway Gas and 0il Ltd.
i
Well Name: Seaway-Alimega No.7 St. Maurice
Lot: No. 339 *
Range: St. Jean Cote N-O
N Parish: St. Maurice 1
' County: Champlain
Co-ordinates: 250 feet from east Lot line, 3,720 feet from

south Lot line

Ground Elevation: 167 feet

Kelly Bushing Elevation: 169 feet

Core not logged in detail but examined to determine formation, |

Depth Description ;
Feet - %
i §
f 39-49 Limestone, brown, medium to finely crystalline, ﬁ
i fossiliferous, tight {(Middle Trenton). :
i
f
i
I h
gt ;
|
j
i ;
i '
i
| i
| |
}
ﬁ
i
%i
:
]
i
li Py - T - - - ®
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Company ¢ Seaway Gas and 011 Ltd.

Well Name: Seaway-Almega No., 8 St. Maurice

Lot: ~ No. 339

Range: St. Jean Cote N-O

Parish: St. Maurice

County: Chanmpiain

Co-ordinates: 325 feet from east Lot line, 1,459 feet from'

south Lot line

Ground Elevation: 152 feet

Kelly Bushing Elevation: 154 feet

Corz aot logged in detail but examined to determine formation
Depth Deseription
Feet
: 81-97 Limestone, btrown, finely to medium crystalline,

; fragmental (Middle Trenton)

4 C SPROULE AND ASSOCIATES 1 TD




Company:
Well Name:
Lot:
Parish:
County:

‘Co-ordinates:

Ground ELevation:

Imperial 0il Limited
Imperial Lowlands Seaway No.
No. 374
Grind Coteau
Chimplain

Chumplain

76 feet from east lor line,

7401 feet southeast of Canadian Pacific Railway

74 feet

1 Champlain

Kelly Bushing Elevation:

! Only intervals of particular significance were logged.f

Depth Description
Feet
0- 10 Clay, pale brownish or pale black, siightly micro-
micaceous, very soft, very easy frangible, trace very
fine silt grains.

g 10- 20 As above, common '*floaiting", subangular, very fine-
/ grained sand grains and silt grains.
i
i
] 20- 30 As above, fairly common very fine, yellow, micaceous
: flakes.
f
¥ 30- 40 As above
g 40- 50 As above, less silty, firmer to small crumbly fragmentsj
b 50- 90 As above g
| ;i
i 90-100 As above, fragmental mollusk shells ﬁ
: f
! 100-110 Sand, fine- to coarse-grained, poorly sorted, rounded ﬁ
; to sub-rounded, varied quartz, quartzitic, etc., §
E grains, very loose. i
§ ‘
: - 110-120 Sand, as above, but angular ro rounded.

120-130 Sand, as above.

130-140 Sand to grir, very common interstitial clay and silty =

matrix.




~asrn

Imperial Lowlands Seaway No. 1 Champlain (Continued) - 2

Degth
Feet

140-150

150-160

160-190

190-200

200-210

210-220

220-230

230-240

240-250

250-260

260-270

270-280

280-290

296G-300

300-310

Description

As above, with sandstone, grey, salt and pepper,
micromicaceous, hard to firm, small regular fragments, !
uon-calcareous.

Sandstone, as above, probably very thin, grey, argil-
laceous sandstone stringers.

As above

Siltstone, as above, with 20 perceant dark grey, argil-g
laceous sandstoue.

Siltstone, light greenish grey, dense, friable, slight- |
ly finer and mare even textured than overlying sand-
stone. !

As above, with 30 percent dark grey, argillaceous {
sandstone.

Siltstone, dark grey, salt and pepper, probably argil-i
laceous, micromicaceous; with 40 percent light green- %
ish grey sandstone.

Siltstone, sample as above.

Siltstone, very fine, dark grey, argillaceous; with
sandstone, grey, salt and pepper, micromicaczous to
micaceous (50 percent) L

As above !

Siltstone, medium to dark grey, salt and pepper, prob- |
ably argillaceous, micromicaceous, fraugihle to slight{
ly splintery. f

|
Siitstone, as above, with 20 percent dense, argil- !
lacecus, dark grey sandstone.

I
j

I
As above L

;z
|
As above, with trace very fine-grained, grey, salt and E
pepper, micror~icaceous, sandy. i

¥
Siltstone, wcdium greenish grey, salt and pepper, A
micromicacecus, fissile, swall blocky, medium framgible;

J S SREOULE AND ASSOCIATES LD
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Imperial Lowlands Seaway

Depth
Feet

310-330

330-340

340-350

350-360

360-370

370-380

380-410

410-420

420-430

430-440

440-450

450-46C

460-470

470-480

480-490

490-500

500-510

No. 1 Champlain (Continued) - 3

Siltstone, as above

Siltstone, as above; w’ h 10 percent dark grey sand- v
STONE.

Sandstone, medium and dark grev (50 perceant each). i

Siltstone, medium grey, salt and pepper, t’cromicaceous
medium frangible.

? A=parently mostly cavings |

Siltstone, medium greenish grey, pooriy salt and i
pepper, micromicaceous, firm, medium friable.

Siltstone, as above.

Silcstone, dark grey, micromicaceous, .probably argil-
laceous, medium friable.

As above

Siltstone, as above (50 percent) with dark grey,
argillaceous, micromicaccous sandstone {50 percent).

Siltstene, medium grey, poorly salt and pepper, micro- E
micaceous, nedium frangible, firm.

1\
Siltstone, as above, (70 percent),with dark grey !
varieties (30 percent).

Siltstone, medium grey as last above (80 percent), with
dark grey varieties (20 percent)

As above

Siltstone, medium-grained varieties (60 percent), with
dark (40 percent)

Shale, medium brown-grey, subangular fragments, firm,
somewhat splintery, slightly silty, slightly micro-
micaceous.

As abeve, trace pyritic plant spores, micromicaceous.




Imperiazl Lowlands Seaway No. 1 Champlain (Continued) - 4

Depth
Feet

510-520
520-530
530-540

540-550

550-560

560-570

570-580

580-600

600-610

612-620

620-630

630-640
640-730

730-740

740-750

750-760

760-770

770-800

Description

Shale. as abovs
Shale, micromicaceous, and a3 above
Shale, dark grey, micromicaceous, easy frangible |

Shale, as above (80 percent), with siltstone, medium
grey, salt and pepper, micromicaceous (20 percent) f

Shale, as above (50 percent) with siltstone, .ark greyy
micromicaceous {50 percent).

Shale, as above :

Shale, as above (90 percent), with siltstone, medium
grey varieties (10 percent).

Shale, as above :
Skale, as above (80 percent), siltstone, black, argil-i
laceous (20 percent) g
!

i

f:

? As above

Shale, silty, black, firm, grading to shaly black |
siltstone. %

i
Shale, davk grey, slightly silty, micromicaceocus, firm.:

e

Shale, as above

N T

Shale, as above (50 percent), with siltstone, dark grey;
slightly micromicaceous (50 percent).

Shale, dark grey as above; with dark grey siltstone
{shalyj.

As above

Shale, as abova (50 percent), with siltstone, dark i
grey, shaly, slightly micromicaceous (50 percent). ’

As above

VO JLE AND AGEIIATES LY




imperial Lowlands Seaway No. 1 Champlain (Comntinued) - 5

Depth Description
. Feet
: |
800- 810 Sbhale, very dark grey to black, silty, micromicaceous,h
medium frangible. i
H]
k
£10- 820 Shale, as above. i
820 830 Shale; as above; with dolomite, medium brown, waxy,
dense, finely crystalline (10 percent)-
830- 840 Not logged
% 840- 850 Shale, very dark grey tc black, micromicaceous, slight=
ly silty; with trace medium brown, dense dolomite. i
850- 890 Not logged ﬁ
890- 900 Shale, very dark grey to black, slightly silty to ?
silty in microlaminae, firm. %
900~ €10 Shale, as above ?
, . i
910- 940 Not logged ) h
940~ 950 Shale, very dark grey to black, micromicaceous, very KE

slightly silty, with dark grey, poorly salt and pepperg
well sorted siltstone.

'
A

§30- 990 Not logged 1
é 990-1000 Shale, very dark grey to black, micromicaceous, firm. %
% 1000-101¢C Shale, as above t
% 1010-104C Not logged
‘ 1040-1050 Shale, very dark grey to black, slightly silty, miC'a-g
; micaceous; with trace brown, sugary, very fine dolomicte,
%% 1050-1090 Not logged
;E 1090-1100 Shale, very dark grey to black, micromicaceous, firm.
I
Ei 1100-1110 Shale, as above, with trace very fine, grey, shaly

sandstone in microlaminae.

: 1110-1140 Not logged

‘ - ) 30 SEAUULE AND ASSOCIATES LTD
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Imperial Lowlands Seaway No. 1 Champlain (Continued) - 6

Depth
Feet

1140-1150
1150-1190

1190-1200

1200-1210

1210-1240
1240-1250
1250-12560

1260-1270

1270-1290
1290-1300
1300-1310
1310-1340
1340-1350
1350-1390

1390-1400

1400-1410
1410-:440
1440-1450
1450-1460

1460-1470

Descrigtion

Shale, very dark grey to black, micromicaceous, firm.

No logged
Shale, as last (50 percent); with sandstone, very dark
grey, argillaceous, micromicaceous, pocrly salt and

pepper (50 percent).

Shale, very dark grey to black, wmicromicaceous, firm,
with trace siltstone, as last.

Not logged
Shale; with trace sandstone, as last description.
Not logged

Shale, very dark grey to black, micromicaceous, firm,
very slightly si!ty in microlaminae.

Not logged

Shale, very dark grey to black, micromicaceous, firm.
Shale, as above.

Not logged

Shale, very dark grey, trace mlcromicaceous, firm.

Not logged

Shkaie, very dark grey, micromicaceous, slightly silty,

fira.

Shale, as above; trace very fine, crystallime pyrite.
Shale, as above.

Shale, very dark grey, micromicaceous, firm.

Shale, as above; with trace very fine, grey silt

Shale, as above; with sandstone, grey, micromicaceous
{320 percent)

J C SPRT ULE “ND ASSOCIATES LTD.
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Imperial Lowlands Seaway No. 1 Champlain (Continued) - 7

Depth

Feet
1470-1480
1480-1490
1490-1500
150G-1510
1510-1540

1540-1550

1550-1560
1560-1570
1570-1580
1580-1590
1590-1600

1660-1610

1610-1620

1620-1630

1630-1640

1640-1680

1680-1690

1690-1700

1700-1710

1710-1740

Description

As above

Shale, very dark grey, micromicaceous, firm.

Shale, as above

Shale, as above, but somewhat harder to splintery.

Shale, as above

Shale, as above; trace very small, dark, chitinous
fragments.

Shale, very dark grey, micromicaceous, firm
Shale, as above

Shale, as above; with trace light grey sandstone.
Shale, very dark grey, micromicaceous.

Ag above

Shale, as above; wirh trace very fine, crystallire
pyrite, calcareous.

Shale, very dark grey, micromicaceous, firm, very
calcareous.

Shale, very dark grey, black, slightly micromicaceous,
very calcareous.

Limestone, very dark grey to black, very argillaceous,
dense, to microcrystalline,

Limestone, as above

Limestone, as above, but extremely argillaceous, grades§
to a calcareous shale.

As above

Limestone, very dark grey to black, very argillaceous,
dense to microcrystalline.

As above
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Imperial Lowlands Seaway No. l Champlain (Continued) - 8

Depth
Feet

1740-1750

1750-1760

1760-1780

1780-1790

1790-1800

1800-1810

1810-1820

1820-1830

1830-1840

1840-1850

1850-1860

1860-1880

1880-1890

1890-1900

1900-1910

1910-1920

Description
Limestone, dark brownich, slightly argillaceous, very
finely crystalline to microcrystalline.
Limestone, very dark grey to black, argillaceous,
dense (90 percent); with limestone, dark brown, as

above (10 percent).

As above

As above (75 percent); with limestone, dark brown, as
above (10 percent).

Limestone, very dark grey to black, very argillaceous,?
dense.

i

Limestone, as above (60 percent),with limestone, dz:ik {
brown varigations (40 percent). !

As above

Limestone, light brown-grey, microcrystalline, as above
very slightly argillaceous.

Limestone, light brown-grey; microcrystalline (60 per-
cent); limestone, very dark grey-black, argillaceous,
dense (40 percent).

Limestone, dark brown-grey, argillaceous, microcrystal-
line.

Limestone, as above (80 percent), with limestone, black?
as before (20 percent) :

As above '

Limestone, as above (20 percent), with limestone, blacki
as before (80 percent).

Limestone, black, very argillaceous, dense, approaches
a very calcareous shale.

Limestone, as above (80 percent); with limestone,

brown, fine crystalline, trace fossil fragments (20 :
percent)

Limestone, dark brown to black, fire crystalline,
probably argillaceous.

J ¢ SPROULE AND ASSOULIAYES LTOD |
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Depth
Feet

1920-1930

1930-1940

1940-1980

1980-1990

1990-2000

2000-2010

2010-2020

2020-2030

2030-2040

2040-2080

2080-2090

2090-2100

2100-2110

2i106-2150

2150-2160

2160-2170

Imperial Lowlands Seaway No. 1 Champlain (Continued) - 9

Description

Limestone, medium dark brown-black, microcrystalline
to fine crystalline, slightly argillaceous ?

Limestone, as above, with trace fossil fragments
(ostracode type)

Limestone, as above

4
Limestone, very dark grey-black, argillaceous, micro- !
crystalline (8C percent); with limestone, as above g
(20 percent). ﬂ
Limestone, medium to dark brown to black, miczo to finé
crystalline, slightly argillaceous ?; with trace light

grey, fine crystalline limestone. ]
Limestcne, as above, fine to medium crystalline. f
Limestone, dark brown-grey, slightly argillaceous, fxna
crystalline to fine fragmental. I
Limestone, as above E
Limestone, light to medium brown-grey, fine to coarse

crystalline, to fragmental, commecn comminuted fossil
fragments. I

Limestone, as above

Limestone, as above, with trace light greenish gre
micacsous, waxy shale. 3

Limestcae, as above. !
Limestone, light to medium brown-grey, fine crystallinei
to coarse crystalline to fine-grained to coarse frag-

mental, abundant fossil fragments.

Limestone, as above

Limestene, as above; with ten percent dark grey, micro-
crystalline to dense, argillaceous limestone. ‘

- . i
Limestone, dark brown, fine crystalline, even textured.
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Imperial Lowlands Seaway No. 1 Champlain (Continued) - 10

ngth
Feet

2170-2180
2180-2200

2200-2210
2210-2240
2240-2250

2250-2260
2260-2270

2270-2280

2250-2290

2290-2300

2300-2210

2310-2320

2320-2330

2330-2340
2340-2350

2350-2360
2360-2370

2370-2380

Description

Limestone, as above, rare fosril impressions.
Limestone, as above

Limestone, dark urown to very dark brown, microcrystal-
line to dense, argillaceous, fossil fragments
(brachiopods).

Limestone, as above

Limestone, medium brown, fine crystalline, probably
slightly argillaceous.

Limestone, as above
Limestone, light to medium brown, aud as above.

Limestone, as above (50 percent); with limestome, dark
brown, microcrystalline, argillaceous (50 percent).

Limestone, dark brown, microcrystalline, probably arg-
illaceous (80 percent); with limestone, light te !
medium brown (20 percent). ‘

As above

As above, with common fossil fragments, brachiopods,
crinoids(?)

Limestone, dark grey to black; and limestone, as above.

Limestone, very dark grey-brown to medium brown, argil-
laceous to slightly argillaceous, microcrystalline.

)

, .
Limestone, as above; witl trace fine crystalline pyrite

Limestone, as above ?

,

Limestone, very dark grey to medium brown, argillaceous,
nicrocrystalline, rare fossil fragments.

Limestone, as above (60 percent); with limestore, light
brown-grey, fine crystalline (40 percent)

As above.
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Imperial Lowlands Seaway No. 1 Champlain (Continued) - 1l

Depth Description
Feet
2380-2390 As above, common fossil fragments, brachiopods,
(ostracods?). ;
!
2390- 2400 No sample
2400-2420 Limestone, as above ‘
2420-2430 Limestone, pale brown-grey tc medium brown to dark

brown, microcrystalline to fine microfragmental,
slightly argiilaceous, i

2430-2440 " Limestone, as above, with dark varieties (10 percent).
2440-2460 Limestone, as above.
2460-~-2470 Limestone, as above; dark brown 40 percent, light browﬂ

40 percent, with dark varieties 20 percent.

2470-2480 Limestone, very dark grey, fine to medium fragmentzl,
probably argillaceous, common fossil fragments; with !
20 percent light brown, medium to fire fragmental

i

i limestone. ;

j !

} 2480-2520 Limestone, as above.

| ‘
2520-2530 Limestone, very dark grey, argillaceous, fine ciyystal-

line (80 percent); with limestone, light grey, fime
crystalline {20 percent).

]!
4

2530-2540 Limestone, as above.

| 2540-2550 Limestone, as above (50 percent): with sandstone,

| white, fine to medium-grainsd, poorly sorted, angular

to rounded, mostly frosted, clear quartz in white

! siley matrix, slightly calcareous, medium friable.

| 1

} 2520-2560 Sandsteone, light to dark grey, very calcareous, to i
' limestone and sandstone, as above (probably incerbedded)

[
!

ix

u 2560-257G Sandstone, white as sandscone above, but fine- to

! coarse-gralined to grit, angular and round:zd, loose,
i (%0 parcent); with 10 percent dark grey, calcareous
‘ saadstone.

2570-2580 Limestone, white, fire crystalline (60 percent); with
sandstone, as atwve {40 percent).
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Imperial Lowlands Seaway No. 1 Champlain (Continued) - 12

Depth Description
Feet
2580-2590 Dolomite 7, dark browm, fine crystallinme to sugary,

no apparent porosity.

2590-2600 Sandstone, white fine- to medium-grained, poorly sort-
ed, sub-angular to sub-rounded, mostly clear, non-
frosted quartz, wel! compacted, well cemented with
CaC03, easily friable, very abundant rusty stained

fragments.
2600-2610 -Sandstone, as above
i 2610-2620 Sandstone, as before but poorly salt and pepper, very
i ' calcarecus-:
2620-2630 Sandstone, as above
2630-2640 Sandstone, medium grey, poorly salt and pepper, very

fine-grained, well sorted quartz, very slightly cal-
careous, difficult friable to guartzitic.

: 2640-2650 Sandstone, as above

2650-2660 Sandstone, pale purplish grey, very fine- :to fine-
grained, fair sorted quartz, and as sandstone, above,
with trace intergranular porosity,

ﬂ 2660-2670 Sandstone, light to white, sub-angular to sub-rounded,
: clear and frosted, poorly sorted, fine- to medium-
grained, quartz, well compacted, poorly cemented, minor
secondary 5i0y, very easily friable, common rusty
weathering fiagments or staining, probably very slight-{
| ly porous, abundant rounded, fine, black shale grains,

! salt and pepper? |

2670-2810 Sancdstone, as above
! 2810-2820 As above, but finer-grained, better sorting. ;
% 2820-2830 As above
g 2830-2870 Sandstone, as described at 2660 feet. I
?; 2880-25¢0 Sandstone, loose, and as last described. ;

- ComI R S fa e s E - N - T i mTmmLEemeL e L R P LR Srasmemzs

J C SENOULE AND ASSOCIATES L1D




Imperial Lowlands Seaway No. 1 Champlain (Continued) - 13

Depth
Feet

2890-2900
2900-2910
2910-2%40

2940-2950

2950-2960

Description

As above
Sandstone, (Very rusty stained?)
Sandstone, as above, but clean

Sandstone, as before, white kaolini¢ic intersticial
material.

Sandstone, white, very fine-grained to fine-grained,
poorly sorted, sub-angular to sub-rounded, clear and

frosted, well compacted quartz, poorly cemented with
white kaolinitic material.

Sandstone, as above.

Logged by G. V. Lloyd
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Company :
Well Name:
Lot:
Concession:
farish:

Countz:

Co-ordinates:

Ground Elevation:

Kelly Bushing Elevation:

. Depth
Feet

0-261
261-270
270-277
277-300

300-316

316-323

323-367

367-374

374-381

381-291

Great Sweet Grass Oils (Quebec) Ltd.
Sweet Grass Yamachiche No. &

No. 603

Des Terres de Travers

Ste. Anne de Yamachiche

St. Maurice

110 feet south and 85 feet west of northeast corner
of lot

127 feet
129 feet

Only intervals of particular significance loggrd in

detail. Samples very dirty.
Description i
)
Missing ﬁ

Sand, coarse; with clay
Sand, coarse; with fine gravel. i
Hissing

Limestone, dark grey, mottled with light grey, argil-
lacecus, mostly dense, trace pin-point porocsity, some F
fossil fragments! mostly fragmental in origin. !

Limestone, grey, mottled with light and dark grey, some;
fossil fragments, mostly fragmental in origin, some '
dark grey, argillaceous limestone. ;

i

As above

Limestone, lighter colored than above, mottled with
dark grey, fragmental.

As above

Limestone, light grey, grading to dark grey, mostly
fragmental but dense in part; some argillaceous, dark
grey fragments.

- = =
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Sweet Orass Yamachiche No. 4 (Continued) - 2

{l
Depth Description i
Feet b
391-396 Limestone, light brownish grey, mostly fragmental. ﬁ
396-402 Limestone, light brownish grey grading to dark grey,
mostly fragmental.
402-412 Missiug
412-435 As above
;
435-443 As above, abundant sand grains and igneous fragments. :
(cavings) F
i
443-451 Limestone, brownish grey to dark browmish grey, E

mottled, fragmental.

451-460 Limestone, grey and dark grey, motiied, shell frag- i
ments, fragmental. !
]
460-469 Limestone, mostly dark grey, mottled, fragmental. i
. 469-487 As above f{Samples extremely dirty) E
i i
487-500 Limestone, light grey (60 percent) and dark grey (40 ;
percent ), fragmental. '
500-520 As above |

520-530 Limestone, dark grew, dense (70 percent); with Llam-

stone, light grey and cream, fragmental (20 percent; ;
i and shale, dark grey, calcarcous (10 percent).

530-540 Limestone, light grey, fragmeuntal; with dark grey
limestone, as above.
| 540-550 Limestone, light and dark grey, mottled. fragmental,
very highly fossiliferous.
550-560 Limestone, cream to light grey, fragmeatal.
: 560-570 As above
i 570-580 As alove; with some grey and dark grey limestone.
!
: 580-600 As above (Sample extremely dirty 590-600').

i 7 o ‘ JC SPRUULE AND ASSOC. AT LTI



Sweet Grass Yamachiche No. 4 (Continued) - 3

Depth Description
Feet
6Q0-5610 Limestone, dark grey mottled with light grey, mostly
fragmental, shell fragments.
! 610-650 As above (Very dirty 630-650).
650-66C Sandstone, light grey and white, fine-grained, partly

calcarecus, abundant lcocose sand grains.

660-67¢C '~ Sandstone, light grey, calcareous, very poorly sorted,
fragments tight but abundance of loose sand grains
indicates possible presence of porosity.

i

670-680 Siltstone, dark grey, arenaceous; with abundant coarse
sand grains, calcareous. Sample very dirty.

680-6.J0 Sand, loose, very fine to coarse sand grains, very
poor sorting, many angular grains; some traces of
calrareous cement, but most grains are loose. (This
sample zppearc to have extremely good porosity and it
seems impossible that it would not produce gas ox water;
but none are reported.)

! 6$0-700 As above :
700-706 As above, but more fine-grained, loose sand ‘
70£-715 As above |

i 715-725 - Sand grains, loose, very fine-grained, abundant finely

ground calcareous material.

i 725-735 As abave

| 735-745 3andstone, fine-grained, light grey to white, slightly
| calearzous, tight.

! 745-752 Sawne grains, fine-grained, loose; some fine-grained,
zight, calcareous sandstone.

: 752-762 As above é
E 762-770 Sandstone, grey, very fine-grained, calcareovs, tight. §
i 770-780 Sands:oné, white, very fine-grained, calcareous, tight-g
é 780-792 As above

!
14
!
b
4
i
L
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Sweet Grass Yamachiche No. 4 (Continued) -~ &

Depth Description
Feet
792-796 Sandstone, light grey and white, fine-grained,
calcareous, tight.
796-805 Sand grains, fine-grained, white, loose.
805-815 Sandstone, fine-grained, white and light grey.
815-824 Sand grains, fine- to medium-grained; some sandstone

white, siliceous, tight.

824-833 Sand grains, loose, white, fine- to medium-grained.
i
833-843 As above J
’
843-853 Sand grains, loose, white fine- to medium-grained, !

poorly sorted but mostly well-rounded, should have ex-
cellent porosity; some sandstone, fine-grained, white, |
siliceous and slightly calcareous, tight. r

- 853-863 As above ﬁ
863-871 Sand grains, loose, fine-grained, white y
871-876 Sandstone, white, mostly fine-grained, calcareous, ;

tight; abundant loose sand grairs.

876-882 As above, but more coarse grains.

i 882-892 Sand grains, loose, white, fine- to medium-grained, i
i some coarse grains; traces of white, calcareous sand- |
! stone composed of grains as before. No visible porosity’
! ’ but loose grains indicate such unless matrix washed out%

4 392-898 Sand grains loose, fine-grained, white but with abundand
h iron staining (staining preobably from tools).

;

;i 898-903 Sand grains, loose, fins-grained; with sandstone,

i white, fine-grained, calcareous, tight.

{ = L
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Company:

Well Name:
\

Lot:

Range:

Parish:

County:

Co-ordinates:

Ground Elevation:

Xelly Bushing Elevaticn:

0- 310

310-

320-

330-

320

330

340

340~ 900

900-1840

1840-1850

1850-1860

Inter-City Propane Inc.
Canso S$t. Maurice Pointe-du-Lac No. 1B

—~

No. 265
Des Petites Terres
Pointe-du-Lac

St. Maurice

1326* West of lot line
74%7 rorth of ceantre of roadway

57 feet

65 feet

Cnly intervals of particular significance logged in
detail.

Description

Clay
Gravel, coarse
Shale, grey, partly silty, much gravel.

Shale, grey, slightly calcareous, silty; with grey,
slightly calcareous siltstone.

Shale, grey, slightly calcareous in part, micromic-
aceous, partly siley; with variable amounts of silt-
stone, grey, slightly calcareous, argillaceous.

Shale, grey, grading to dark grey, micromicaceous, some;

smz1]l amounts of siltstone becoming increasingly rare
downwards and shale becomes darker downwards; trace of
calcite partings at 1780 feet.

Shale, as above, trace of grey, dense, argillaceous
limestone (brown, bituminous residue?)
(Top of Trenton 1840%)

As above

J C SPROULE AND ASSOTIATES TD




Canso St. Maurice Pointe-du~Lac No. 1B (Continued) - 2

Depth Descripticm

Feet
1860-1970 Limestone, dark grey, dense, argillaceous.
1970-2090 Limestone, dark grey, dense, mottled with lighter

limestone, increase downwards in amount of lighter i
coloured limestone.

2090-2350 Limestone, grey and dark grey, mottled, tight, mostly
fragmental in origin. (Top of Middle Trenton 20907) ;
2350-2400 Limestone, light grey, mottled with medium grey, most- !
ly fragmental. (Somewhat lighter coloured than above.) |
2400-2510 Limestone, light brownish grey, fragmental, highly g
i fossiliferous.
2510-2520 Sandstone, white, mostly fine-grained, some coarse,

frosted grains, very calcareous, tight.

2520-2530 Sandstone, light grey, fine-grained, very calcareous,
tight (almost a sandy limestone).

i
’ !

2530-2540 As above ?
} 2540-2550 Dolomite, dark grey, dense. ' %
% 2550-2560 Limestone, white, chalky, tight. |
i 2560-2570 Dolomite, grey and dark grey, finély crystalline, denseﬁ
i 2570-2580 Sandston:, medium-to coarse-grained, many large, frost%

ed grains, very calcareous, no visible poresity. ﬁ

% 2580-2590 Dolomite, grey and dark grey, firely crystalline, fine-|
ly sandy in part; with 10 percent sandstone, medium-
grained, calcareocus.

i‘
|

: 2590-2600 As above
2600-2610 Dolomite, grey and dark grey, finely crystalline, fine-
ly sandy, dense. ;
i 2610-2620 Sandstone, grey, very fine-grained, very dolomitic,
A tight.
i
4 2620-2630 Limestone, grey and dark grey mottled, fragmental,
Jj t ight .

%
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Depth
Feet

2630-2640

2640-2650

2650-266C
26502670
2670-2690
2690-27090
2700-2720

2720-2730

2730-2740

2740-2750

2750-2760

2760-2770
2770-2780
2780-279%0
2790-2800
2800-2810
2510-2820

2820-2830

L

Canso St. Maurice Pointe-dn-Lac No. 1B (Continued) - 3

Description

As above

Sandstone, white, fine- to very coarse-grained, poorly
sorted, some large, angular quartz fragments indicate
viry coarse sand. Slightly dolomitic, some siliceous
marrix, no visible porosity.

Sandstone, as above; with black, dolomizic shale
Sandstone, very fine-grained, very calcareous, tight.
As above

Dolomite, dark grey, dense, argillaceous.

As above

Sandstone, white, fine- to coarse-grained, very cal-
careous, tight, very poor sorting.

As above

Dolomite, dark grey, very argillaceous, dense; with
40 percent sandstone, as above.

Sandstone,

occasional coarse grains, calcareoux matrix, tight,

Sandstone, as above; with grey, dolomitic shale.
Sandstone, as above
Sandstonre, as above; with grey, dolomitic shaie.
Dolomite, dark grey, dease, very argiiiaceous.
Dolomite, grey, dense, argillaceous.

As above

Limy dolomite, grey, dense, argillaceous.

white to light grey, very fine-grained, withﬁ

i
!
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Company:
Well Name:
Lot:
Range
Parisk:
County:

Co-ordinates:

Ground Elevation:

Kelly Bushing Elevation:
Depth
Feet

150- 275

275- 380.5

380.5-520

520~ 712

712-1028

Chateauquay Gas & 0i! Co. Ltd.

Madeleine No. 1
No. 113 )
Cote de la Madeleine

Cap de la Madeleine

Champlain

900 feet from de la Madeleine Blvd.,
293 feet from side road. i

51 feet i

52 feet i

Description

Shale, grey, very slightly calcareous in part, with
bands of fine grey argillaceous siltstone. Siltstome |
is slightly calcareous. Siltstone bands crossbedded.
Siltstome bands up to 2 inches thick with rare bands
up to 12 inches thick. Siltstone bands dc not appear |
continuous. Silistone forms about 20 percent of core. |
One thin calcite-filled vertical fracture from 27(-272.

Shale, slightly darker grey than adove; siltstone bands!
less common. Siltstome forms about 10 percent of core.

Shale, grey to dark grey, firm non-calcareous, about
5 percent siltstonme bands,

|
Shale, as above, with only thin siltstone partings l
|

and bands up to 1/4 inch thick. Siltstone bands fre-
At 664!

quently have knctted or contorted appearance. i

one thin calcite-filied fracture dipping about 75°.
From 680 feet calcite-filled thin fractures dropping
70° to 80°.

|

Shale, grey and dark grey, irregularly banded. Some
thin incipient fractures and calcite-filled fractures.
Irregular thin siltstone bands. Shale and siltstone
appear cross-bedded in part. Apparent dips about 5
degrees. Thicker, predominantly siltstome bunds from
8€7 to B68, 908 to 909, 972 to 973,
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Madeleine No. 1 (Continued) - 2

Depth
Feet

1028-1:80

1280-1292

1292-1359

1359-14i9

1419-1453

1453-13525

1525-1850

1850-1903

1905-1992

Description

Shale, dark grey, some slightly lighter grey bands.
Thin siltstone partings and bands up to 1/2 inch
with rare bands up to 8 iaches. Occasional thin
calcite-filled fractures dipping at about 75 degrees.
Appareat bedding dip flat.

Shale, as above but perhaps slightly darker, mo sharp
contact and differemce is extremely slight. (May be
top of Utica.)

Sbale, dark grey, some siltstone partimgs amrd bands
a3 before, occasional black carbonaceous spots on
hedding planes which could be urganic (perhaps zrap-
tolites, but not possible to be surs), some iudic-
ation of slippage resemblimng slickensides, buz nw
displacement of bedding piames.

Shale, dark grey, less silty than above; numercus
carbonaceous bodies resemble graptolites but too poor-

ly preserved to be sure.

Some increase im silt from

1390 to 1419.

Bedding dips (apparent) flat to 5

degrees.

Small incipient fractures dip at about 75

degrees.

Shale, dark grey, slightly silty in part with thie
silt bards, becoming slightly calcarecus with some
increase in lime content dowmwards.

Shale, dark grey, becoming very calcareous and very
hard.

Limestone, dark grey, dense, very argillaceous.

(Top Trenton 1525%). Comntact is gradatiomal from
calcareous shale to argillaceous limestone; some
incipient fractures and calcite-filled fractures
dripping at about 75 degrees. Some bands of very c-!'-
careous shale up to 1 foot thick with rare grapto!: =i

As above, vut with sowme thin bands of brownish grey
limestone and fossil fragmentsg, mostly crinocids. Some
bands of black, calcareous shale up to 6 inches thick.
(Top of Middle Trenton about 1850 feet), but comtact

is very graditional and cannot be picked with anmy
accuracye.

Missing
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. Madeleine No. 1 (Continued) - 3
Depth Description
Feet
1992-1994 Quartzite, white,
1994 -1996 Igneous or highly metamorphosed rocks, quartzites,
¢ micacaceous schistose rocks, greenstones. (Top of
Precambrian 1992 feet).
4 1991-2092 Missing

i

i
i
h
§
i
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County:

Co-ordinates:

Ground Elevation:

Kelly Bushing Elevation:

Depth
Feet

041600

1600-1610

16101700

1700-1710

1710-1800
1800-1810
1810-1900

1900-1910

1910-1990

1990-1995

Chateauguay Gas & 0il1l Co. Ltd.
Madeleine No. 2

No. 113

Cote de la Madeleine
Cap de la Madeleine
Champlain

Approximately 200 feet from Northeast lot line,
approximately 350 feet from South lot lime.

55 feet
57 feet

Description
Missing

Calcareous shale, durk grey to black, mostly very
calcareous with some nom-calcareous bands, small
brachiopods and poorly preserved cuaesticmable grapto-
lite remains.

Missing

As above with 6 inck bands of black, dense, argil-
lacecus limestone.

Higzing
As above
Missing

Limestone, mostly dark grey to dark brownish grey,
very argillaceous, a few fossil fragments, mostly
crinoids, some bands of very calcareocus shale.
(Upper Trenton)

Missing

Limestone, coarsely to finely crystalline, dark#grey-
ish brown, fragmental in part, abundant crinoids inm
some bands. (Top of Middle Trenton 1900')
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Madeleine No. 2 (Continued) - 2
Depth Description
Feet
1995-2006 Limestcne, very finely crystalline to dense, dark
brownish grey, argillaceous; abundant argillaceous
partingssand bands.
2000-2020 Missing
2020-2G30 As above.
2030-2050 Missing
2050-2060 Limestone, as above.
2060-2080 Missing
2080-2098 Limestone, as above.
2098-2150 As above
2150-2170 Missing
2170-2175 As above
2175-2189 Limestone, as above, some fossil fragments, fossils |
becoming more common near base. |
2180-2200 Missing !
2200-2219 As above | ! E
2210-2267 As above (Most of core missiag) f
2267-2290 Missing F
2290-2300 As above, becoming coarser grained downwards.
2300-2320 Missing ?ﬁ
2320-2322 As Above
2322-2324.5 Missing |
. 2324.5-2327 A As abovz
i 2327-2350 Missing
ié 2350-2360 As above ‘
%% 2360-2373 Missing ‘
ié
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Madeleine No. 2 (Continued) - 3

Depth
Feet

23732390
2390-2391

2391-2396

2396-2429

2429-2431

2431-2452
2452-2460
2460-2482

2482-2485

2485-2510
2510-2520
2520-2545
2545-2580

2580-2582

2582-2901

2901-2603

2603-2616

2616-2621
2621-2631

2631-2660

Description

As above

Missing

Limestone, dark greyish brown,mediux to coarsely
crystalline, fragmental, tight, argillacecus bands
aund partiags.

Missing

As above, but argillaceous limestone has contorted
appearance; trace slickensides.

Migssing
Limestone, as above, becoming dclomitic mear basg=,

Missing

o

Calcareous dolomite, dark brownish grey, argillaceous,
dense.

Missing
As above, looks like Trentoa but is mostly dolomite.
Missing

Dolomitic limestone, dark brownish grey, dense.

Dolomite, grey, fine-grained, dense, finely sandy i
with some coarse sand grains. !

Missing

e

Sandstone, white, very fine-grained, dolomitic and
calcareous in part, some bands have coarse graias.

Sandstone, white, fine-grained, very unard, dolomitic
and calcarecsus in upper part, but wostly siliceous.

Missing
As above, but sandstone all siliceous.

As above.
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2660-2672
2672-267¢
2678-2684
2684-2710
2710-2735

2735-2745

Description

' . i

Missing

Quartzite, red. (Top of Precambriam 2672')

As above

Quartzit~, r»? and grey and otber metamorphic rocks.
Missing

As above




Comganz:
Well Rame:
Lot:

Parish:
Courty:
Co-crdinates:

Ground Elevation:

Kelly Bushing Elevation:

Degth
Feet

1700-1710
1710-1730
1730-1740
1740-1750

1750-1760

1760-1760
1780-1790
| 1790-1800
1800-2000
2000-2010
2014-2070

2070-2080

2080-2090

| 2090-2100

Bald Mountain 0il Co.

Bald Mountain Batiscan No. 1
No. 236
1
St. Francois-Xavier de Batiscan
Chanmplain

150 feet South of No. 2 highway
19 feet

21 feet

Description

Shale, dark grey, slightly calcareous
As above

As above, trace pyrite

As above

As above, traces of hard, very dark grey to black,
more calcareous shale. (Top or Treatcm 17507)

As above

Shale, very dark grey, calcareous.

As above.

Not logged

Shale, grey to very da;k grey, hard, calcareoﬁs.
Az above

As above, traces of limestone, grey and dark grey,
dense, argillaceous.

As above.

Shale, dark grey, very calcareous; with 10 perceat
limestone, grey and dark grey, dease, argillaceous.

LI




Bald Mountain Batiscan No. 1l (Continued) - 2

Depth bescription
Feet
2100-2110 As above with 20 percent limestone
2110-2120 As above
2120-2130 As above, traces of dark browmish grev, argillaceous,

medium crystalline limestome.

2130-2140 Shale, dark grey, very calcareous with dark grey
argillaceous limestone: 10 percent brown, medium
crystalline, tight fossiliferous limestone which re-
sembles Middle Trenton but not such a pronounced
granular nature and not so fossiliferous as usual.
(Top of Middle Trentom 21307)

2140-2150 Limestone, grey and dark grey, dense, argillaceous.

2150-2160 Limestone, dark grey and brownish grey, demse, argil-
laceous. {Sample is much finer than previously and
contains abundent argillaceous and calcareous powder,
some of which leaves a fine silty residue. This might |
represent a Fault zome.. Fine materizl includes fine 1
browm limestone granules which could represent a porousj
zone, but no visible porosity.) Abundant grey, cal-
careous to very slightly calcareous shale.

2160-2170 As above :

2170-2180 Shale, dark grey, calcareous, with grey and dark grey,
dense, argillaceous limestone, traces of dark browm
limestone with faintly granular texture.

2180-2190 As above

2190-2}196 Limestone, dark grey, argillaceous, mostly dense, but
with traces of granular texture, many fimne loose
granules of brown limestone.

= SR,
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Company:

Well Name:
Lot:

Range:
County:
Co-~ordinates:

Ground Elevation:

Kelly Bushing Elevatiom:

Degth
Feet

1650-1660

1660-1720

1720-1730

1730-1760
1760-1900

1900-1910

1910-2000

2000-2010

2010-2020
2020-2030

2030-2050

e
i

Ba | Mountain 0il Co.

Bald Mountain Batiscan No. 3
No. 236

I

St. Francois-Xavier de Batiscan

Champlain |

2500 feet from northwest and 3800 feet from southeast
lot line.

26 feet

28 feet

Only intervals of particular interest were logged.

Description

Shale, dark grey, micromicacecvus, slightly calcareons,
traces siltstone,

As above

Shale, more calcarzous than above and probably slight-
ly darker in colour; traces black, argillaceous lime-
stone. (Top Trentomn 173(7?)

As above

Not logged

Shale, dark grey, very calcareous, traces dense, black,

argillaceous limestone.
Not logged

Shale, dark grey, dense, very calcareous, traceg grey,
argillaceous limestone and dark grey, argillaceous
limestone.

As above

As above, with increasing amounts of limestone.

As above

=i mas
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Bald Mountain Batiscan No. 3 (Continued) - 2

Depth Description

Feet

2050-2060 As above, with abundant dark grey and dark brownish
grey, dense, argillaceous limestone.

2060-2070 As above

2070-20890 Limestone, dark grey and brownish grey,“argillaceous,

dense, trace of fossil fragments, particularly crin-
oids, abundant dark grey, calcareous shale.

20¢0- 2090 Limestone, dark brownish grey, mostly dense, fossil
fragments becoming increasingly common, some soft,
grey, dense, argillaceous limestone, traces brown,

y medium crystalline limestone (Top Middle Trenton 20907w

2090-2100 As above

2100-2110 Limestone, brown, gizding to cream, brown limestone is
mostly cryptocrystalline while lighter coloured lime-
stone is finely to medium crystalline and fragmental
in origin, many fine fossil fragments.

2110-2120 As above

2120-2130 Limestone, light brownish grey grading to dark brown, |
finely crystalline; with dark portiecns which ave dense.;

2130-2140 Limestone, dark brownish grey, very finely crystalline
to dense, mostly argillaceous, fossil fragments.

| 2140-2150 - Limestone, light brown grading to dark brownish grey,
lighter coloured parts finely to medium crystalline |
with fossil fragments, darker parts very finely |
crystalline, dense, argillaceous; abundant loose i
coarse limestone granules of fragmental origin.

2350-2160 Limestone, dark greyish brown, finely to medium
crystalline with some coarse crystals, fragmental, arg-
illaceous in part with some fragmonts cxiremely argil-
laceous, some soft, cream, chalky limestone containing
fine limestone crystals.

2160-2180 As above
| 2180-219% Limestone, light brown, finely crystalline, abundant 1
; loose, coarse crystals of calcite and fine limestone !
‘ fragments. _ @

1 C O SPHOULE AND Av
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Bald Mountain Batiscan No. 3 {Continued) - 3
Depth Description
Feet

2190-2200 Limestone, light to medium brownish grey, very finely
crystalline, argillaceous in part, tight, a few white
calcite crystals, rare fossil fragments.

2200-2230 As above

2230-2240 As above, but becoming more coarsely crystaliine in
part.

2240-2250 As above

2250-2260 Limestone, light to cream grading to medium and grey-
ish brown, finely to medium crystalline.

2260-2290 As above

2290-2300 Limestone, cream, grading to dark greyish brown, some
mottling, finely crystalline to dense, darker parts
argillaceous. (Top of Black River 22707)

2300-2310 As above

2310-2320 Limestone, cream and dark greyish brown, very finely
crystalline to dense, no sign of fossil fragments.

2320-2330 Limestone, medium to dark brownish grey, dense

2330-2340 Limestone, cream, finely crystalline with fossil
fragments; scme dark brownish grey limestone.

| 2340-2350 As above.
: 2350-2360 As above, with traceés of browm, coarsely crystalline

limestone.

2360-2370 As above

2370-2380 Limestone, dark grey, dense, with 20 percent cream,
finely crystalline to dense limestone and 30 percent
black, calcareous shale.

2380-2400 As above

2400-2410 Limestone, dark grey, demse, argillaceous; with light
grey, soft, chalky, argillaceous limestone and daxk
grey, calcareous shale.

.'i ’
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Bald Mountain Batiscan #ic. 3 (Continued) - 4

Depth Description 1
Feet -
2610-2430 As above
2430-2440 Limestone, dark grey, dense, argillaceous, with 20 per-
cent limestone, cream, soft, finely crystalline.
|
2440-2450 As above, some black, calcareous, soft shale.
2450-2480 Missing
24680-2490

2490-2520

Limestone, grading from cream to dark grey and dark !
brownish grey, light coloured portiens finely crystal- |
line, dark coloured portions dense, trace fossil frag- |
ments, some soft, black, calcarecus shale. ;

As a..ve

2520-2530 As above, but with some dark grey, coarsely crystalline;]
fragmental limestone.
2530-2540 As above
2540-2550 Limestone, light cream grading tc dark grey, ffagment-
al, medium crystalline. (Sample ground very fine)
2550-2560 Limestone, as at 2570 feet E
2560-2570 Limestone, as at 2590 feet, sample extremely fine -
may indicate granular texture and porosity, but none
visible.
257¢-2580 As above
' ! i !
2580-2590 Limestone, light cream, fine to medium granular,
probably fragmental in origin, sample very finely E
powdered. |
25990-2600 As above
2600-2610 Limestone, cream grading to brown, medium crystalline,
fragmental; sample very fine, may indicate granular
texture.
7610-2700 As above
27;00-2710 As above; samplie very dirty
2710-2720 As above, trace fine-grained, grey, calcareous sand-
stone and rare coarse quartz grains.
- ;%:'—"” T : o e Jc sen )ULE:VAHE”’\ZélV.‘.'C','A:'IES‘"L_;D *




Bald Mountain Batiscan No. 3 (Continued) - 5

Degth
Feet

2720-2730

2730-2740

2740-2750

2750-2760
2760-2780
2780-2790
2790-2800
2800-2810

2810-2820

2820-2830

2830-2840

7846-2850

2850-2860

2860-2870

Description

Sand grains, loose, mostly coarse, but poorly sorted,
angular; 5 percent sandstone, white, poorly sorted,
very slightly calcareous.

Sand grains, loose, mostly coarse-grained, very poorly
sorted, mostly véry angular, numerous tabular fresh-
looking quartz fragments give appearance of having
been broken in drilling; 5 percent white limestone,
finely crystalline; sand grains, as above; with 50 per-+
cent white, medfum crystalline limestone.

Limestone, white, finely sandy, grading to fine, white
calcareous sandstone; 20 percent dark grey, calcareous’
shale; abundant loose sand grains. '

Sandstone, white, fine-grained, very calcareous;
abundant fine to coarse, loose sand graims.

As above

Sand grains, white grains with brown, rusty stain,
mostly fine-graimed but scattered coarse grains; trace
of slightly zalcareous sandstone.

Sandstone, white, fine-grained, wmestly siliceocus but a
few calcareous fragments; trace coarse, frosted grains.
Sandstone, white, fine-grained, mostly siliceous but a
few calcareous fragments; abundant loose, fine, angular
grains; a few large frosted grains.

As above

Sand grains, f%ose, fine to medium-grained, graims
more rounded than previocusly but still many very ang-
alar grains; many well rounded frosted grains.

As above

As above, with 10 percent white, fine-grained, tight,
siliceocus sandstone.

As above
Sandstone, fine-grained; white, siliceous, tight; a

few slightly calcareous fragments; abundant loose,
angular to rounded sand grains.

i
|

i
|
o
|

H
]
I
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Bald Mountain Batiscan No. 3 (Continued) - 6

Depth Description
Feet
2870-2880 Sand grains, locse, mostly medium-grained but many

fine to medium sized grains, larger grains frequently
rounded and frosted but many angular grains and frag-
ments; few fragments of siliceous, white sandstone.

2880-2890 Sand grains, as above, but with slight rusty stain.
(probably from tools)

2890-2900 As above

2900-2910 , Sand grains, loose, fine-gréined, angular grading to

rounded and frosted, slight rusty stain.

2910-2957 As above

J C SPRCULE AND ASSOCIATES LT3
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Company: Rald Moumtain Qil Co.
Well Name: Bald Mcuutain St. Genevieve de Batiscan No. 1
Lot: No. 132
oo Range: Sud de la Riviere Batiscan
Parigh: Ste. Genevieve de Batiscar
County: Champlain
Co-ordinates: 3000 feet from west lot line, 300 feet from south lst |
line i
Ground Elsvation: 98 feet

Kelly Bushing Elevation: 100 feet

Only intervals of particular significance logged in

detail.
Depth Description
Feet
0- 260 , Clay
260- 280 Gravel and coarsze sand
280- 290 - Limestene, dark grey, demse, very argillaceous; with
' dark grey, calcareous shale (Upper Treaton).
! 290- 300 Shale, dark grey, very calcareous; traces of grey amd
dark grey, dense, argillaceous limestome.
300- 330 " As above
330- 340 As above, with incr-:-inz amounts of dense, argil-
laceous limestome to 10 percent.
340- 350 As above
i 350- 360 . Shale, dark grey, very calcarecus, traces of limestone,
as above; traces of greyish hrown, chalky limestone.
i 360- 370 As above
ﬂ 37G- 380 Shale, as above, with 10 percent greyish brown, wmostly
i soft, argillaceous limestome and traces of dark grey, |
§ dense, argillacecus limestome. i

OO - e mmmare. .. e ememie oo S
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Bald Mountain St. Genevieve de Batiscan No. 1 (Continued) - 2

Depth Description
Feet
380- 410 As above
410- 420 Limestone, dark grey, dense, very argillaceou~. with
dark grey, calcareous shale, as above.
420- 440 As above
440- 450 lLimestone, brown, mediun orysisii.ce, fossiliferous,
fragmental; with 40 porec:t shale anc argillaceous
limestone, as sbove (Top of Middie Tremtom 4%01)
450- 460 As above
460- 470 Limostone, wedium brown, grading to dark brownish
grey, medium to coarsely crystalline, fragmental.
470- 550 As albove
550- 560 Limes:one, light brown and brownish grey, somewhat
finer grained than above, probably mostly fossilifer-
ous but fossil fragments mot so promounced.
560- 570 As above
570- 38¢ As above, some limestome is finely silty
580- 640 As above

640~ 650 Limestone, dark grey to dark brownish grey, dense,

argillaceovus (Top of Black River 640!')

650- 680 As above

680- 690 As above, wich 40 percent limestone, greyish browm,
medium crystalline, fossiliferous.

690~ 760 As above

760- 770 Limestone, brown, grading to light browrisi grey,
medium granulsr, fragmental; some demnse, dark gr=vy,
argillaceous !imestone.

770- 950 As above

950- 950 As above, trace of finely sandy limestone.

G0 SPROULR AN
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Bald Mountain St. Genevieve de Datiscan No. 1 (Continued) - 3

Depth Description

Feet
960- 980 As above
980- 990 Sand graimns, lcose, fine to coarse, very poorly sorted;

fine grains mostly angular, coarser grains rounded;
traces of sandstone composed of grains as above, light
reddist brown, slightly dolomitic, no visible porosity.

990-1000 Sand grains, medium-grained, mostly anpgular, much
better sorting than above, no trace of consolidated
sandstone; should have excellent porosity but porosity
in place may be filled with matrix that washes out in
drilling or siliceous cement may appear in samples as
very angular quartz fragments.

1000-1013 As above

.
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APPENDIX 1I

SAMPLE DESCRIPTIONS

FOR LADUBORO SEAWAY STRUCTURE TEST HOLES

Laduboro Seaway Champlain No. 1
Laduboro Seaway Champlzain No. 2
Laduboro Seaway Champlain No. 3
Laluboro Seaway Champlain No. 4

Laduboro Seaway Champlain No. 5

Laduboro Seaway Champlain Ho. 6

Logged by Ho 2. Gorrell
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Well Name: Laduboro Seaway Champlain No, 1

Lot: No. 533 ;
!

Range : 111

Parish: : Champlain »

County: Champlain ﬁ

Co-ordinates: Approximately 100 feet from west Lot line and {,900 feet |

from south Lot line. (See survey plat for exact location)
Total Depth: 416 feet
Status: Abandoned ﬂ

Surface Elevation: + 87 “-={ ‘ x

v

Depth | Description
Feet )
0-10 Sand, fine-grained, wellsorted, angular fragments, mostly
quartz, some dark minerals and mica.
10-20 As above é
20-30 ~Sand, as above,but finer grained E
30-40'. Clay, light grey, pelecypod fiagments ?
40-180 As above }
180-190 Gravel, medium-grained, poorly sorted, intermixed igneous ;

pebbles and shale pebbles ' !

190-200 As above :

|

200-210 Shale, dark grey, silty in part, micromicaceous; some soft ﬂ

' grey shale ‘ ;

i

210-220 Shale dark grey, partly silecy, grading to grey argillageocus %

s{iltstone, slightly calcareous i

220-230 As above %

230-240 Shale, grey, micromicaceous, partly silty |
240-250 As above, abundant cavings

250-260 As above,




Laduboro Seaway Champlain No. 1 (continued) - 2 -

Depth Description !

Feet ) ’

260-270 Shale, grey, silty in part, micromicaceous

270-280 Shale, grey, firm, slightly silty in part, micromicaceous

280-300 As above i

300-310 Shale, grey, slightly silty, very slightly calcareous in
part, micromicaceous

310-320 As above, slight increase in zilt content

320-330 Shale, grey, slightly silty, grading to fine argillaceous,
siltstone in part, micromicaceous, very slightly calcareous
in part.

330-350 As above

5 350-360 Shale, grey to dark grey, partly silty, micromicaceous,

grading in part to fine-grained, argillaceous siltstone

360-410 As above

e
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Well Name:

Lot:

Range:

Parish:

County:

Co~ordinates:
Lt L LA

Total Depth:

Status:

Surface Elevation:

Degth
. Feet

0- 10

10- 30
30- 40
40- SO
50-150

150-160

160-170

170-180

180-190

190-200

Laduboro Seaway Champlain No. 2 i
No. 518 i
Picardie v o j
Champlain

Champlain

Lot is irtegular in shape -~ see survéy plat
457 feet

Suspended

47 feet

Description

Sand, light brown, medium-grained, angular, fair
sorting, mostly quartz grains, some ferro-magnesxan
minerals and feldspar.

As above
As ahove, with clay, light brownish grevy.

Clay, light bluish grey, abundant pelecypod fragments.

As above

Cravel, consists of coarse fragments of igneous rocks
and shale and coarse to medium sand graims, prcbably
contains abundant clay when in place.

ravel, as above

Siltstone, light grey, medium-grained, slightly cal-
careous, some fragments approach fine-grained sandstone
size, micaceous; abundant gravel, as above.

Shale, light grey, silty, slightly calcareous, aicro-
micaceoas; with siltstones, as above.

Siltstone, light grey, calcareous, some fragments ap-
proach fine-grained sandstone size, micaceous; with
light grey, calcareous, micromicaceous shale: traces
of medium grey shale.

O



Laduboro Seaway Champlain No. 2 (Coatinued) - 2

Depth
Feet

200-220

220-230

230-250

250-260

260-270

270-280
28G-290
290-320

320-330

330-350

350-360

360-370

370-380

380-390

390-430

430-440

440-4%57

Description

As abhove

Siltstone, light grey, calcareous, varies from very
fine-grained to almost fine-grained sandstone size,
argillaceous, micaceous.

As above

As above; with 5 percent medium grey, non-calcarcous
shale.

-Siltstone, light grey, slightly calcarecous, argillac-

eous, mostly fine-grained with some coarser-grained
fragments, micaceous.

As above

As above; some light grey and grey shale.

As above

Siltstone, as above, but slightly finer-grained, arg l-
laceous, slightly calcareous, micaceous, traces of
light grey and grey shale; traces of grey, argillaceous
limestone.

As above

As above, with slight increase in amount of light grey,
slightly calcareous shale.

Siltstone, as above, further increase in amount of
light grey shale, slightly calcareous in part.

As above

Siltstone, fine-grained, light grey, slightly calcar-
eous, argillaceous, micaceous; with light grey, silty
shale grading to siltstome to dark grey, very argil-

laceous limestone.

As above

Siltstone, light grey, fine-grained, slightly calcar-
eous, micaceous, argillaceous; some grey, partly silty

shale grading to siltstone, as above; trace dark grey,

argillaceous limestone.

As above
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Well Name:
Lot:

g

Range:

Parish:

County:

Co-ordinates:

Total Depth:
Status:

Elevation:

peEth
Feet

0-130

130-150

150-170

170-210

210-230C

230-270
270-280

280-300

300-310

310-400

Laduboro Seaway Champlain No. 3
No. 383

Grand Coteau

Champlain

Champlain

3,504 feet from south lor line; 61 feet east of west
lot line

457 feet
Suspended

64 feet

Descrigtion .

Clav, light grey and brownish prey, pelecypod fragments

Cravel, composed of igneous fragments and very coarse
sand grains.,

Siltstone, ' ht grey, fine-grained, argillaceous, slightly
calcareous; .th 40 percent light grey, slightly calcareous,
partly silty shale

Shale, light grey, slightly calcareous; 25 percent siltstone,
as above

Siltstone, light grey to grey, fine-grained, argillaceous,
slightly calcareous; with variable amounts of shale as abovej;
traces of darker grey, silty, slightly calcareous shale.

Shale, light grey, slightly calcareous; partly silty,
variable amounts of siltstone, as above

Shale, light grey, slightly calcareous or dolomitic

Shale, light grey, slightly calcareous, silty in part and
micromicaceous in part; grading to siltstone, light grey
and grey, slightly calcareous, argillaceous

As above, with trace of brown, dense, argillaceous dolomite

Shale, light grey to grey, slightly calcareous, silty in
part and grading to siltstone, light grey and grey, fine-

2
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Laduboro Seaway Champlain No. 3 (continued)
grained, argilisceous, slightly calcareous, micromicaceous;
variable amounts of siltstone usually less than 25 percent.

400-420 As above, but with increasing silt content and traces of
very fine-grained grey, argillaceous, sandstone.

420-457 As at 310-400, samples predominantly shale.




¢ Well Name: Laduboro Seaway Champlain No. 4

S Lot: No. 383

% Range: Grand Coteau

ﬁ Parish: Champlain

; County: Champlain

; gg:ézginates: | Approximately 1,844 feet from south lot line,
i approximately 69 feet from west lot line

é Total Depth: 'h57 feet

%A§£3£g§: Suspended

| Surface Elevation: Approximately 80 feex

ﬁ Depth Description

} Feet

; 0- 30 Sand, light brown, fine-grained

E 30-130 Clay, light grey.and brownisﬂ grey, pelecypod fragments.
130-140 . Gravel, composed mainly of shale and siltstﬁne pebbles; with

I
? siltstone, light grey, fine-grained, slightly calcareous,
: micaceous, argillaceous.

|

140-150 As above

I 150-1¢€0 Siltstone, light grey, slightly caicareous, fine-grained,
I argillaceous, micaceous; some light grey, slightly calcareous
shale grading tc siltstone, as above.

160-200 "As above

i 200-210 As above, but somewhat fimer-grained and with larger amoumt
of light grey shale.

1 210-220 Shale, light grey, siightly silty, slightly calcareous; grad-
i ing to siltstone, as above.

i 220-230 Siltstone, light grey, argillaceous, slightly calcareous,
_! micaceous; with some shale, light grey, partly silty, grading

to siltstone, as above.

i 230-320 As above
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Well Neme:
Lot:

Range:
Parish:

County:

Co-ordinates:

Total Depth:

Status:

Surface Elevation:

Depth
Feet

0- 50
50- 70

70- 80

80- 90

90-100
100-110

110-120

120-130

200-210

Laduboro Seaway Champlain No. 5
No. 214 7

I

Champlain

Champlain s

Approximately 415 tect from east lot line,
approximately 200 fret from north lot line

780 feet )
Suspended

40 feet

Sand, fine-grained to very fime-grained, brownish gcey,
Clay, light grey and browmish grey.

Gravel, pebbles of shale and igneous material; <ample
mostily cement. ‘

Gravel, coarse, mostly shale and siltstone pebbles.

Gravel, igneous pebbles; with pebbles of grey shale and
light grey, calcaresus siltstone; some coarse sand grains.

Siltstone, light grey, argillaceous, abundant fine gravel
and coarse sand grains, as above.

Siltstone, light grey, argillaceous, siightly calcareous,
fine~ to medium-grained; with shale, grey and light grey,

partly silty, very slightly calcareous; sand grains, as
above.

Siltstone, light grey, argillaceous, a large percentage
slightly calcareous, micaceous, some aof large fragments -
fragments approach fine-grained sandstone size; with shale,
grey, partly silty, slightly calcareous.

As above

As above, slightly coarser grained.
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Laduboro Seaway Champlain No. 5 (Continued) -~ 2

Depth Descripticn

Feet

210-240 As above

240-250 Sandstoune, light grey, very fine-grained; grading to silt-

stone, slightly calcareous, micaceous; some light grey,
silty shale.

250-270 As above

270-280 Siltstune . light grey, fine-grained, slightly caicareous,
micromicaceous; sowe light grey shale, as above.

280-330 As above

330-340 As above, some increase in percentage o.. shale to about

25 percent.
340-370 As above

370-380 Siltstone, light grey, slightly caz.careous, micacecus; small
amounts of light grey, micromicarzous, partly silty, shale.

380-530 : As above

530-540 As above, some increase iz shale content.

540-560 As above

360-570 Siltstonme, light grey, slightly calcareous, wmicaceous,
argillaceous; scne grey, calcargﬁus shals.

570-620 As above.

620-630 As above, some increase in shale content.

630-640 Shale, grey, slipghtly calcareous, micromicaceous, silty in

part and gradinj;; to siltstone, as above; trace fine-grained,
argillacecus, culcareous sandstone.

640-710 As above
710-7290 Missing
720-780 As above

O 1 G
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: Well Name:

|

i
!Co-ordinates:
|

Total Depth:

Status:

Surface Elevation:

Feet
9- 20
20-180

180-190

180-200
200-210

210-220

1n0-240
2840-250
250-260

260-300

300-3i0

Laduboro Seaway Champlain No. 6
No. 540

3

Champlain

Champlain

Approximately 70 feet fiom east lot line,
approximately 1,163 fee!. from south lot line

774 feet
Abandoned
84 feet
Description
Sand

Clay, lLight grey and brownish grey

Sandstene, light grey to light greehish grey, fine-grained,
slightly calcareous; appears to contain much clay, tight,
nicaceous; some fime- to medium-grained, loose sand.
Sandstone, as zbove; some light grey siltstone and shale.

As above

Sandstone, light grey to light greenish grey, slightly cal-
careous, fime-grained, prading through very fime-grained to
siltstone; appears to coatain much clay (kaclinite?),
micaceous, tight.

As above

As above, but with increase in amount of siltstonme.
Siltstone, light grey to light greemish grey, contains abun-
dant clay, slightly calcareous, :icaceous, grades to fine-
yraincd sandstone and silty shale.

A8 above

As above, some increase in amount of fine-grainnd sandstone.
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| Laduboro Seaway Champlain No. 6 (Continued) - 2 I

Depth ' Description
Feet ' .
310-320 Siltstone, light grey, slightly calcareous, argillaceous,

micaceous, tight; finely sandy in part.

320-350 As above
350-360 - As above, with light grey, slightly calcareous shale an!
traces of medium grey, firm, micromicacu:cus shale,
360-370 As above
\ 370-380 Shale, light grey, slightly silty, slightly calcareous,
i micromicaceous; with 40 percent siltstone, as before.
380-420 As above
420~430 Shale, grey (slightly darker than above), very slightly

| calcareous, micromicaceous, non-silty or only very slightly
i silty, softer than above.

430-480 As above

i 480-490 Skale, grey, very slightly calcareous tn non-calcareous,
soft, slightly silty im part, micromicaceous; variable
amounts of siltstone, light grey, slightly calcarcous,
(less than 75 percent siltstone).

490-530 As above

530-540 Shale, grey, inostly soft, very slightly silty, in part very
sligktly calcarecus to non-calcareous, slightly silty in
part.

540-.50 As wbove

560-57. As above; some fine-grain.., light grey, slightly calcareous
siltstone,

570-610 As above

6.0-620 Shale, grey, very slightly calcareous, micromicaceouns,

slighcly siity in part.
620-630 As above

630-640 Shale, as above; with slight iacrease in silt con®-nt. ;
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Laduboro Seaway Champlain No. 6 (Continued) - 3

Depth Description
Feet
‘ 640-650 As above
650-660 Shale, as above; about 10 percent siltstome, light grey to
grey, slightly calcareous, micaceous, tight.
660-690 As above
650-700 Shale, grey, micromicaceous.
700-710 Shale, as above; with about 10 percent siltstome, as above.
716-770 As above.
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To accompany Report to Loduboro Oil Limitet, January 1962
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