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EAST CENTRAL GASPE PROJECT

SUMMARY

The interest whic h Gulf Oil Canada Limited hss taken in
the Gaspeé Peninsula,gﬁgebec occupies general literatvre studies
started in 1957 with a general report on the geology and oil
prospects of the Gaspé and neighboring regions, to the cur-
rently completed specific, geclogical and geophysical (seismic
reflection survey) field investigations. Through 1966 to 1968,
Gulf Canada filed on and was successful in acquiring permits in
East Central Gaspé totalling 863,525 acres, Work commitments
on these permits have been fulfilled in 1967 and 1968 by photo
geclogic, surface geclogic studies and a geophysical survey.

It appears then, after the large amount >f geological surface
work carried cut, that future work commitments will take the

form of drilling programs, Hence it is the objective of this
report to bring together all geological studies,

In the 1968 field season, geological fisld work was
carried out in the east-central Gaspé area by a party comprisged
of two staff geologists of Gulf Canada and two summer students
from the period May 25 to September 8, Additionai studier by
Dy, J,. Beland of the University of Montreal were carried out
from June 25 to July 25, 1968, A total of 316 man days were
spent in field operations, Two four-wheel drive vehicles were
utilized in the period, an International Scout and a Dodge-300
Powerwagon, For the tims that Dr., Beland was present ar
International Travelall 4WD was rented from Avis in Montreal,

The brreakdown with respect ti man deys in the %ield is
as follows:

Licence No,: 224 - 229 218 - 222 232 - 238
55 wan Jdays 98 man daye 163 man days




Field g*u4ies in 19€8 were concentrated mainly in areas cof.
newly acquired acreage, i.e, Licence Permits 232-238 which
lie north and west of the Dartmouth River and previously un-
mapped areas in Licence Permits 224-229 which lie south of the
York River and which were acquired from Laduboro 0Oil Ltd,
Detailed mapping of the carbonates of the Northern Silurian
Outcrop Belt was carried out, as well as the York Lake and
Madeleine River ~reas near Murdochville, and the Lake Ascah
area,

Detailed petrcgraphic studies have been carried out at
Gulf Canada's reseuarch laborataries inp Calgary on selected rock
samples from the Northern Outcrop Belt collected in the 1967
field season (see attached report, Vescey, 1368),

Reconnaissonce geoclogical mapping of Bonnecamp, Deville,
Walbank, Gastonguay, Sirois and Laforce townships was
accomplished.

Sgintillometer studies were carried cut in arear south of
the S5t, John River where the Ordovician core of the St, John

Anticline surfaced and terrigenous clastics were present, No
abnormal radiation was detected,

Seiemic operations by Teledyne Ltd, of Calgary were car-
ried out along the York River in Licence Permits 219-222
inclusive and 22%-227 inclusive, The seismic results are
discussed in a separate report,




GENERAL STATEMENT - PROSPECTS

For several reasons the area is considered prospec-
tive: |

1) Approximately 80 boreholes have heen put down to date
with the majority of them haﬁing'oil-and/or gas shows
(some have produced on a small scale for local coasump-
tionj. Thus the occurrence of oil in small quantity
has been established, .

2) The presenée of oil seepages (noted as early aes 1836)
along faulted contacts and associated fractures in
vicinity of anticlinal crests attests to hydrocarbons
at depth, Histoxrically it is intexesting toc note that
the first productive oil wells drilled in the U,S, and
Canada, namely, the Drake well in Pennsylvania and the
Oil Spring well in Ontario were both drilled near oil
seepages. Turner Valley field was initially drilled near
a seepage.,

‘3) Broad surface structures are present thrcughout the whole
area,

4) Potential reservolir and trap rocks occur, For example,
carbonaté deposits interpreted as Lichermal reefs énd
banks are present in the surface and may extend into the
subsurface under favourable surface structures,

"~ 5) Seismic reflection data indicate structures at depth,

8) The fact that all borsholes to date have not encountered
. commercial quan:tities of hydrocarbons need not detract
from further drilling in this area becausey
a) the boreholes have besn drilled to a shallow depth
(3000 feet average) and only evaluated a sand-silt-

shale sequence (York River Formation) or dense
limestone sequence (Grande Greve Formation),
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all possibilitier have nnt been tested such as car-
bonate deposits (Sayabec Formation and Madeleine
Member) and a quartz sandstone within the Silurian
sequence, B - '

¢) most boreholes were not favourably loczted relative
to crests of anticlines and were not deep enough to
test closed horizons,

General

- The Gaspé Peninsula (latitudes 48Y00¢ and 49°15' N, and
longitudes 64°00' and 67°30' W,) lies in Eastern Quebec with
the St, Lawrence River separating it from the Mainland to the
north and the Bay of Chaleur dividing it from New Brunswick to
the south, 1Its western boundary is defined by the Matapedia
River, The peninsula is approximately 75 miles wide in a
north-scuth direction by 150 miles long in an east-west lire
{see Fig, 1).

A paved highway parallels the shoreline of the whole
peninsula, Secondary highways, mainly forestry and lumber
roads, promote access into the interiocr parts, The peninsula
ie very heavily forested and quite rugged in certain areas,

The town of Gaspé on its eastern end 13 a centre for
this part of the peninsula and it was here that the Gulf Canada
field office had its headquartars during the 1967 and 1968
field seasons,

Land

In late 1965, Gulf 0il CTanada Limited made épplication
tor six licencves (permits) in East Central Gaspeé and was suc-
cessful in acquiring Ticences #224-229 (see Fig. 2) which
consisted of 292,625 acres, An additional 287,800 acres N
(Licences #218-222) was acquired in Decenber, 1967;'followéd
by ancther 283,100 acres (Licences #232-238) in January,‘lgssg
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As a result of all this filing, Gulf Canada has permit rights

to 863,525 acres (Fig, 2). Licences #218-222 were transferred
from Laduboro 0Oil Ltd,, Quebec, who have a 5% overriding royalty.
On the other two large blocks of land (Licences #224-229 and
Licences #232-238) Gulf Canada controls 94% and Royalite 6%,

The permits have a five-year life and are renewadble for
an additional five years, Rentals are 3¢/acre, while work
commitments atart at 20¢/acre for the first year, followed by
40¢, €0¢, 80¢ and $1,00/acre for successive years, Work
commitments have been fulfilled to date by surface geological
studies and seismic work, Maximum lease selection is 50%,

For oil and gas regulations in the Province of Quebec,
see The Mining Act of Quebec, 1966,

(In Western Gaspé, Gulf Canada, Sun Cll, et al success-
fully filed on Licence No, 210 and drilled a well, Sun et al
La Redenmption #l, which was dry and abandoned in the spring of
1968, Plans are currently underway for a seccnd well, Pros-
pects here are the same as that in Eaazt Central Gaspe,)

Previoug Work

Since Sir William Logan of the Geological Survey of
Canada first carried out field studies in 1843, numerous geo-
logical studies have been done, most of these by the Quebec
Department of Mines, The reader is referred to McGerrigle
(1950) and Burk (1964) for a comprehensive bibliography of
Gaspé geological studies, Generally'these studies are on
stratigraphic and paleontologic aspects. Because of the
inaccessibility of much of the area and sporadic outcrops
throughout, work in the arez hae been slow and confined to
broad aspects. Oniy recently are more detailed studies on,
for example, sedimentology being carried out, Dr, J. Beland,
University of Montreal, will be publishing some detailed
studies of the structural aspects in the near future,




Gulf Canadu's field investigations began in the summer
of 1958 »'ith a two-man surface geological party and continued
through to 1962, After acquiring six licences in 1966, Gulf
Canada re-initiated geological field studies in 1967 concen-
trating studies cn specific surface structures: namely, Bald
_.Mountain,rﬁay Creek and Nt, Serpentine areas., In addition, the
8iluro-Devonian rocks of the Northern Outcrcp Belt were studied
from Murdochville to Forillon Peninaula.

Present Studies

Luring the 1968 field season, a geological surface party
directed its field studies to surface structures in the Lake
Ascah (ezstern terminus of the St, John Anticline), Mississippi,
Galt, Holiand and Bonnecamp regions, In addition, ths car-
 bonate deposits of the Northern Silurian Outgrqp Belt were
studied in detail, Samples were collected and sent to the Gulf
Canada Lsboratory, 330 - 9th Avenue S,W,, Calgary, Alberta for
further analysis (thin-sections, peels, etc.). 'The resulte of
this study are not yet complete, Oil samples from cid wells
and‘rock samples from all formations were also collected and
sent to the Gulf Laboratory in Pittsburgh for analysis to try
to determine if there is any sort of source relationship between

the oils and rocks. This study 18 a continuation of a program
initiated in 1968 (see Table 2),

A seismic crew contracted from Teledyne Ltd,, Calgary
also Aid reflection surveys over the area (see geophysics for
seismic lines). Geological and seismic operations were com-

‘bined for best positioning of seismic lines,

It is hoped that the compilation of geological and seismic
data will result in cne or mwore drillable lccations for Gulf
Canada in its permit areas,
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Field Operations

The party consisted of two staff geologists, A.,J, Jenik
and B,L. Whelan, and university assistants (T. Pontin and N,
Kinberley). Dr, J, Beland, University of Montreal, assisted
the party for three weeks,

During the 1968 geological field studies, 316 man-days
vwere spent in field operations, with only three days lost to
incloment weather, The party worked six days per week,

v A field office was set up in Gaspé at ths Ash Inn,
Drafting tables were available and hence all field data could
be plotted on base msps (1" = 1320 scale) while in the field.
(Copies of these maps are attached,) Traverses were carried
out alcng existing lumber and forestry roads and along streams,
rivers, etc, Outcrop is very =zporadic throughout the area.

At times locse debris was used as a‘clué to the underlying
bedrock,

One of the assistants, M, Kimberlsy, collected field data
for a B,S¢, thesis project at University of Western Ontario,
Lendon, Ontario,

Furthermore 4 to 5 days were spent ghowing the lccal
geclogy to Messrs, R, H, Carlyle, A,D. Baillie, W.F, Gacek and
G.W., Pawcett of Gulf Cil Canada Limited, Calgary, Alberta,
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GECLOGY

General Statement

Geologically the peninsula forms the extreme northeastern
end of the Appalachian mountain system on the continental main-
land, Rocks, carbonate -sand-shale sequences, range in age from
Cambrian to Carboniferous for the whole peninsula, but Siluro-
Devonian sediments 2re predominant‘in East Centrzl Gaspe, The
rock layers are strongly folded and at lgast two major periods
of folding occurred, cne at the close of Ordovician time
{Taconic Orogeny) and the other in Late Devonian time (Acadian
Orogeny). The Gaspé region was little affected by the Appala-
chian COrogeny of Permian time,

Regional Strgt;g;aghz and Sedimentation

The youngest consolidated rocks are Carboniferoua in age
{Cannes Roche and Bonavahturé formationa) which occur south of
the project area, near Perce, as do also the oldest rocks of
Cambrian age (Corner of the Beach and Murphy Creek formations),
21so0 occurring south of *he project area is a series of rocks
called the Macqﬁéreau Group of Pre-Ordovician age which may be
clder than the recorded Cambrian age rocks, '

Within the project area - East Central Gaspé Selt -
rocks range from Ordovician to Devonian age. ' Table 1 shows.
the stratigraphy of the region, physical rock formations, their
order of succession and probeble ages as odtained from published
literature and Gulf Canada field studies. Because of limited
“outcrop control (size and continuity) and structural complexi-
ties, most thickness determinations are approximAte and, hence,
subject tce change,
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Cambro-Ordovician

Irn the lount Serpentine area, a swmall belt of rocks known
as the Lady Step Complex consisting of metavolcanic and meta- -
sedimentary lithologies are of probable Cambro-Ordovician age
(see Beland, 1968), Gravity surveys and 1itho1ogy types sug-
gest that the Lady Step Complex may bean eastern extension of
the Shickshock Group of Central Gaspé, Faulting conditions
along the northwest Arm Fault havs brdught this group of rocks
upvto the surface, Two serpentinite bodies were observed to
intrude the Lady Stap'Cnmplex. Severe shaaring and brecciation,
predominant schistosity and degree of metamorphism indicate a
complex post-depositional history, '

Ordovician

Ordovician rocks occur mainly in two areas, immediately
north of the Northern Silurian-Devonian outcrop belt and with-
in the core of the St. John Anticline to the south, In the

nrorth they are given the name Quebec Group (Cape Rosier Formation)

vhere an indeterminate thick sequence of alternating slates,
limestcnies, sandstones and limestone conglomerates are present,
The rocks show the effect of at least two periods of deforrmation,

In the St., John Anticline, rocks belonging tc the Honorat
or Matapedia Groups are COrdovician to Silurian age and, hence,
youngar than the rocks in the north, These rocks consist of
limestone, shales and mudstoneas with a definitée inmprint of
netamorphism (an obvious sheen to the shales and schistcsity),

Lesperance (1968) and others suggest that there ia no evidence

for a major unconformity here as there is to the north, If
this is so, then Knipping'z {1959) suggestion that the St, John
area was a topographic high (sill) during succeeding Silurian
deposition would have to be medified, Posaibly it is just a
matter of degree, that is, because isopach of overlying strata
(s, Lson Formation) seem to thin towards the southern flank
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of the £t., Johr Anticline ana‘because the facies indicate
relatively shallow and agitated depositional conditions

(for exarple, the occurrence of bioclastic and "reef" like

" limestones), then the area may have been a submarine shoal,
 rather than a subareal feature. Additional field studies are
required in the 5%, John area. Certainly the area is prospec-
tive (for exzample, the Lake Ascah area) for petroleum
accurulations, |

) Silurian

Following the Taconic Orogeny (Disturbamce) of late ,
Ordovician time, Silurian sediments were probably initially

depcsited on an irregular, eroded surface. A regional thinning
from the south and southwest towards the north and northeast
indicates the direction of txqﬁagroakion andl/or difference in
rate of sedimentation. A number of physical rock units are
recognized within the Silurian,w .

Basal conglomerates and broccias‘arm present in a nuuber
of localities along the eastern end of the northern Siluro-
Devonian Outcrop Ridge where thickneeses are variable,

Their framework consiste of poorly sorted, sand to boulder
size, gnsisn, slate, quartzitc and limestone, compositional
fragments surrounded by & matrix of finer shreds of the same
materials znd green chloritic minerals. The unit grades v
"upwatda into finer sediments (sands and shales), ilo porosity
was obssrved,

Fed and green mudstone - siltstones occur at the top of
the unit at Griffon Cove River section, The Owl Capes
Conglonmerate to the south on the 5t, John Anticline may be
the equivalent of the Griffon Cove River Formation to the north,




At the Fadeleine River Mountain sections a partly exposed
0-200 foot (?) unit of grey siltstones with in*nrbodded lime~
stone is present,. Since it has not been everywhere observed,
it ie presured to be of local occurrance, possibly a quiet
. embayment or lagoonal environment,

The Val Brillant Formation consists of =~ 40 feet of quartz
sandstone at the Madeleine River Mourtain section, A quartez
cement surrounds closely packed, well rounded and well sorted
quzrtz grains, Sorting, rounding and cross-bedded structures
indicate that the Val Brillant was deposited in a constant,
periodically &gitated environment. Observation of Figure 3
shows that it is absent east of the Madeleine River area,
Possibly it is present beneath younger rocks towards the south
and southeast or has been removed by subsagusnt erosion toward
the east, The other interpretation is that its present distri-
bution is similar to its original depositional distribution,
but regicnal paleogeongraphic studies suggest that the northern
- part of the peninsula was a shallow shelf area and, hence, it
' ‘probably would have been depcisited in the northeastern Gaspe
‘Peninsula, Lesperance (1968) states that it grades laterally
intoc the basal Griffon Cove River Formation (2 breccia
conglomerate). Intergranular porogity could be expected.
Beland (1962) observed that the Val Brillant becomes more
rassiva, the quartz less rounded, less io;tod and more angular,
cross-beds lesg common, and interbeds of shales and siltstones
common as the formation is stydidﬂ,fxam north to south 4r the
Rimouski-Matapedia region, Possibly the same relation holds
tru? in East-Central Gaapé. | ' -
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The Sayabec and Madsieine Formations will here be dis-
cussed together for it is not really obvious from ocutcrop
that they are two separate and different formationg since
lithologically they are similar. 7%he nams Sayabec is an old
term while Madeleine was introduced by Lesperance (1968) for a
‘biohermal shaped carbonate deposit‘ncar the Madeleine River,
Lesperance suggests that the Sayabec is a diachronous unit
becoming younger from west to east and from south to north, and
furthermore that the Madeleine occure above the Sayabec Forma-
tion in the west and is replaced by the Foncelles Formation
(to be discussed) in the east, The correlation is supported
by fossil evidSence. Bourque's (1968) M.Sc. thesis study alsc
suppcrts this interpretation. - ‘ I '

'~ The Sayabec-Madeleine Formations consist of bede and
lerges ©f coarse vioclastic limestonas cemented by sparry
calcite, limestone pebble conglon@rate lenses surrounded by
greenish-red siltstone and criboia and stromatoporoidal bio-
lithites (reefs), The lenses of;bibélastic limestones are

commonly interbedded with St. lecn type gresn laminated
siltatone-mudstone. ’ |

Roncelles Formation
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As mentioned above, the Roncelles may be an eastern facies
of the Madeleine Formation (as‘defihed'by’Losporance, 1968)
‘to the west. It consists of silty to argillaceoué calcisiltite
limestones, with discontinuous to pinch and swell beddinr,
Occasicnal fossiliferous beds occur in the section, It is
about 135 feet thick at Cape Rosier and 900 feet thick at
Fox River,. | | N
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The St. Leon Formation is an areally wideapread physical
rock unit, It'outcrops consistently along strike on the
Northern Silurian-Devonian Outcdrzop Belt, as the core of the
Bald Mountain Anticline and in the St. John Anticline of the
project area., 2 few sparse outcrops are also present in the
Eonnecamp area. The formation thickens from north and noxth-
. east towards the south and southwest,

The formation consists of greénish mudstones, siltstone
and fine sandstones, calcarecus in nature,vcommonly laminated
in some intervals., Truncated, small-scale cross-laminated.
fine sandstone lenses are also present. EioclaStic‘limeatone'
and limestone pebble conglomerate lengzes are common in some
intervals. The formation grades upward into red siltstones
and mudstones and forms a gradational contact with the over-
lying Cap Bon Ami Formation where lithologies of both forma-
tions alternate, At Bald Mountain, a 2-4" bed of barite
nodules is present near the top of the formation,

Devonian

The Cap Bon Ami Formation consists of soft, dark grey,
8ilty calcilntite limestones alternating with calcareous silt-~
stones to shalea, Bedding is fairly regular with average
thickness varying between 1 and 3 inches, Laminations are
cormeon but the formation becomes more massive towards the top.

Brachiopods giving a lower Dewvonian age are present,

Within the project area the Cap Bon Ami Pormation thickens
and b2comes more silty from north to south, For example, it
is 1000 feet thick at its type section at Forillon, 2000 feet
at Dartmouth River, 3740 feet in the Mississippi Fo, 1 well
scuth of Bald Mountain and 4000 feet in the St, John River area,
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It is areally widespread but outcrops only in a few places
south of the Northern Silurian-Devonian outcrop ridge,

Whexe a contact relationship is visible in ocutcrop between
the underlying St, Leon Forxzation and the overlying Cap Bon Ami
Formation, it is gradational through alternatioa of both
lithologies, For example at Fox River (see Fig. 4) and on
Bald Mountain an alternation of St, Leon greenish siltstones
and mudstones with Cap Bon Ami dark 'grey'uh silty to argil-
laceous limestones to calcareous siltatones and mudstones is
present, At Fox River an interval of st least 430 feet is
present which represzents ti'an;itiona.l zone between these two
formations (Fig. 4). An interesting relationship was observed
in the Mt, Serpentine area where Cap Bon Ami type 1.1thoiogy
reate directly upon the Silurian reef limestone, This may be
explained by the above alternation of lithologies or an cverlap
situation of Cap Bon Ami towards the northeast, It may also be’
a faulced contact, '

The upper cohtact with the overlying Grande Greve Forma-
tion is =momewhat arbhitrarily defined for the contact is also
gradational, The following table taken from Brumner {12€8)
lists diagnostic faatures of each formation:

Featurs Cap Bon Ami Granda Greve

Bedding Even Uneven, small scale,
lenticularx

Fracture Even Concheoidal

Hardness Scoft -~ Rock can easily - Very hard - Rock is
be scratched siliceous

luster Dull ' Vitreous

1%e Cap Bon Ami and Grande Greve Formuations are similar in
appearance in some araas and hence difficult to separate,
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The Grande Greve Formation, a prorinent ridge'former,
consists of dark grey to brown, hard, silty to cherty caleilu-
tite 11westones with calcareous ailtstones. Thin shaly partings
between 1 to 3~ inch thick »ads are common, The high silica
content fup to 60%) suggests that the cherty limestone is
actually a limy siltstone. The silica is caused'by the abun-

dance of siliceous sponge Spicules and sone replacement,
Discontinuoua laminations char&cterize individual beds which
commonly show. a wavy bedaing. Bentomite and glauconita beds
are present in the Forillon sec*ion. Distinctive marker bed(s)
are lacking within the Grande Greve’ Formation mak*ng strati-‘
graphic thickneas difficult to ccmpute.

Brachiopods indicate a nigh Lower Degvonian age, Excel-
lently preserved worm imprints gbound,in some of the shaly
partings which suggest that bqrrdwing snay be responsible for
' il’ the lack of stratitication in nome’offthe homogeneous beds,

The gradational contact wlth the underlying Cap Bon Ami
Formation has already been m¢ntmoned. The upper contact with
the overlying York River Formaticn is sharxp as far as lithology
changes are concerned, but in some localitiea, Hay Creek, Bald
Mountain and Holland Creek a transitional interval intervenes
between the two farmations. This interval is called the York

Lake Series and consists of alternating thin beds characteristic
of each formaticn.

At the type section on the Forillon Peninsula. the Grande
Greve Formetion is 885 feet thick It thizxkens to the south _
2nd southwest to at least 3000 feet For example, it-is abodti
2500 feet at Hay Creek and 3000 feet aouth of Lald Mountain,
‘At«tha Sydenham River saction héar the northern outcrop be;t
the Grande Greve Formation is abou® 1700 feet thick.
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No porosity ie evident in the Grande Greve Formation,

except for line intergranular pore space caused by surface
leaching of lime leaving the silica framework behind,

‘As has already been mentioned, the Yotk Lake Formation
appears to be transi.ional between. the underlying Grande Greve
Formation and overlying York River Formation, containing
lithologiss diagnostic of both formations. Since it occurs _
along a trend frowm Holland Creek to Bald Mountair to Hay Croék,

“this auggeéts that it probably subparalleled the initial
depositional shorelins to the north and probably represents
the littoral facies botween the Grande Greve and York River
Formations, Its thickness was not determined. |

York River Formation

-The York River Formation consists of gréeniah-grey.
fine to medium grained, feldspathic sandstones, Grains are
uSually subangular to subrounded, surrounded by a greenish |
argillaceous matrix, Siltstone and ghalss are common in some
parts of the sequence, The rock is very slightly calcareous,
probably due to tiny calcite and rare carbonate grains,
Sedimentary mtructu:es which are very conmon throughout the.
sequence, consist of smallisoale cxoss~-laminations, rib and

 furrow cross-laminationa planar cross-beds (truncated),
current ripple marks, bedding plana parting lineation cut and
£411, mué cracks, and burrowed structures., The bedding is
usually nct very con® 1nuous laterally and lenses are common,
The formation haa earbonaceous mate:ial throughout and some
bedding plane pazting is due to a. concentration of this
material, NMost of this carbonaceous material is probably of -
plznt origin for rumercdus plant stems and leaves are present.
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‘." Large, unbroken plicated spiriferid brachiopods are present
’ towards the base of the formation indicating a wmarine envirxon-
ment at this stratigraphic level. Most of the sequence is
indicative of continental to littoral sedimentary environments.'

The lower contact with the Grande Greve Formation has
already been discussed, while the upper contact with the Battery
Point Formation appears to be a change into increasingly red-

colours and feldspar compositional change,

The York River Formation is an areally widespread unit
and observation of a geclogical map shows that it charac-
teristically occupies synclinal positions, 1Its absence in the
Bonnecamp area may be due to removal by differential erosion
associated with this ignecus intruded area. On the other hand,
this area may have been a topcgraphic high and hence the York
River may have been thin over the Bonnecamp srea and hence
more easily removed by subsequent erosion,

Since the York River Formation is usually not overlain by
succeeding formations, except along the eastsrn coast, no
conplete section has ever been observed, but there does appear
to be an increase in thickening toward the south and southeast,

" For exanple, it is between 1800 to 2300 feet thick ii=cr the
-Mississippi-—!brk River area and about 4500 feet thick at
Tar Point, |

attery Point Formation

The Battery Point Formation 18 a coarse/medium grained
feldspathic sandstone with conglomeratic zcnes locally.
Unlike the grearish York River Formation, the Battery Point
is red and brownish,. Variegated red and grenns are commcn
in some parts of the sequence., Cross-beds are quite
conmon ,
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. Because" the Battery Point is breﬂent only along the
eastern ccastal region and because thicknesaes 1ncrease from
west *o eust, it appears that the outcrop pattern reflects
scmewhat the depositional "aub basin“ of Battery Point
dspcsition.

Igneous Roggg

The reader is referred to McGerrigle's (1950, p. 101-103)
discussion of the igneous rock cccurrences., Besides outcropping
at various scattered localiti§s in the area, scme boreholes
show igneocus rock cuttings, The rocks are generally of diabase
composition and intrude (dyken and aills) ‘the highest Devonian
aged sediments in the -area, o e ’




REGIONAL STRUCTURE

Discussion of structure pertaining only to oil trapping
will ke of concern here. Folding within Ordovician rocks is
the result of both Late Ordovician (Taconic Orogeny) and Late
Devonian (Acadian Orogeny) deformations while that of the
Siluro-Devonian sequence is related primarily to the Acadian
Orogeny. Ordovician rocks are characterized by a greater
degree of deformation, strong cleavage and sharp drag-folding
as well as a complex faulting pgttetn, On the other hand,
Siluro-Devonian rocks are characterized by folding of inter-
mediate intensity; the folds being fairly bro=<Z, but having a
smaller order of folds superimpossl on them., The general pluhge
of the folds is te the cast, but westward plunges do occur,
Domed structures such as at Hay Creek #nd on the Galt stream are
commen, Thrust and wrench faulting accompanied this period of
folding, while normal fauvlts (which are transverse to the fold
axis]} are probably of post-Carboniferous age. The fold axes
trend combined with dominant a&uthésouthwest dip of fault planes
point to compression from the south. |

Many of the folds, for example Bald Mountain and Hay Creek,
show closure necessary for petroleum accumulation, while ttapa
against fault planes cculd be a common occurrence providing a
reservoir rock exieted, The precise location of fold axes is
complicated by a second order of folding on the rajor folds
combined with numerous small zcale faults, Wedging and slirving
of beds is very ccmmon within the Grande Greve Formation, These
features also result in difficulty in determining‘thicknesaez
of formations,

Similar type folding indicated by thinning and thickening
of beds is characteristic of the St. Leon Formation and
probably the Cap Bon Ari Formation, This fact coupled with
faulting and overturning of beds in the Bald Mountain anticline
may accounrt for the larye thickness of the 3t, Lecn Formation
in the Bald Mountain #2 and Imperial Gaspe #1 welis,
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The CGrande Greve Formation ie characteriéed‘by parallel folding

whereby the shape of the folds vary with dépth,‘but beds main-

tain their same thicknesses., The result is wedging and faulting o f
(small scale cormon) of beds throughout, once again making ﬁ
thickness determinations, such as in the lNississippi anticline,
difficult, I

Minor faults are evidenced by such observatiocns us rapid
shange in strike and dip within short distances, small vertical
displacement, and numerous fractures (fracture and aheax

| cleavages). | | B

- Jones (1936, p. 27-28)vproposea"An»iﬁtere#ting'auggestiobf'
with regard to the ioldin~ within the Grande Greve and fork
River formations, He stat)s that on the eastern extension of
Bald Mountain the Grande Greve Formation waintains an easterly
plunge while the overlying‘York‘River ?ormat1on does hoﬁ. |
This indicates o him thgt'thé_ﬁranﬁqAGraéé‘Formatidn was
folded prior to the York River Formation and hence it is
possible to have structure'onrtop’dt the Grande Greve Formation
suitable for petroleum trapping wheres the exposed York River
Formition appears unfavourable., The idea is intriguing, but
unfortunately the lack of reservoir beds in the Grande Greve
Formation overshadows the prospectiveness of the play.

Actually, Parks (1929, p. 49-56) had the same idea and
investigated boreholes to see if any irregularities exist on
the Grande Greve surface and if these irregularities are in
any way related tn the productivity of the wells. He found ..
that irregularitima on the surface of the Grande Greve Forma- 1?
tion have some beuring on the productivity of the wells.,,Ome | |
would expect the somewhat sudden change in sedimentation frbm
basically limestone to sandstone to be ahown by an unconfcrmityr

- but no direct evidence has yet been fcund, ' ‘
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ECONOMIC GECLOGY: PETROLEUM

General Statément

- Gulf Canada‘s primé interest in the Gaapé’Peninaula is
in the exploration of petroleum, A gcintillometer wag carried
around in the field when doing field work arcund the St, John
Anticline, where conglomeratic racks ace known to be present,
but no radiocactivity was detected, Small galena showings were
- cbserved in vugs of the Grande Greve Formation in scme
localities. Drilling, oil seepages, prospective oil-bearing
rocks and surface structures indicate the area is favourable
for petroleum accumulation,

Drilling & 01l Analxs;s

Of the over 80 boreholes. drilled to.date, most encoun-'
Lered shows of o1l and/or gas in the York River and Grande ,
Greve Formations. In fact, some of the wells drilied in the f'
late 1800's still continue to flow to the present day. The
first well was drilled in 1860 near a seepage, The reader is
referred tc Parks (1929, p. 7-10) and McGerrigle (1950, p.
119-151} for an outline of drilling development in Gaspé, In
addition, a report by the Quebec Department of Mines (1960)
by R, Dablois, et al, preaants data on wells drilled in the
Gaspé Peninsula, “

- Seepages

Numeroua o1l aeepagea, as well as’ aulphur and salt .
water springs, axe known to be present in the Gaspé Peninsula
and most of these occur in East Central Gasné, They usually
occur in the vicinity of faults and associated fractures
and are most commonly associated with the York River and
Grsnde Greve Formations, which leads one to suSpéct that
the oil occurs only within these formations,
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In other words, since no seeps have been observed cbmingvout
of the lower formations, Cap Bon Ami and St, Leon, then there
13 probably no'communication'by'fraétures at depth into the
Grande Greve and York River Formatiops. Hence the oil in
these fofmations is probably indigenéus as also appesars to be .
indicated by borehole tests. - - '

Gulf Canada has had some ahalyses made of two of these
- oil seeps.(aee Table 2), but it,is diff1cu1t to say whether
or not they resembla the oil from wells, At least four kinds
of seepages are present: ’

(1) zssociated with major faults or related fractures, in

- particular the fault contact of York River and Greve
Formations (e.g. near P,0,T. 41 and P,C,T, 42 a dark
viscous oil is escaping along a fault),

(2) associated with crestal positions on anticlinal strue-
.. tures (e.g. anticline near Patewegia Brook),

(3) commonly present within York River and Grrnde Greve
Formations in vugs and fractures (e.g. vugs and frac-
tures within Grande Greve Formation near Lake Ascahy
green cil within York River Formation on Hay Creek
Structure; at contact of Grande Greve 2nd York River
Formations on Roaring Bull Brook, neas: Mt, Serpentine).

(4) * associated with daibase dykea (e.g. at Tar Point where

’ a heavy, viscous cil occurs in cavities (druzes and
amygdules) of a diabase rock; permeability is very
low, The presence of cil in the wesicles is interpreted
a8 coming about by the dyke intruding through ar oil '
bearing horizon and incorporatirg some oil within it),

. It is 1mpoxtént to keep in mind that besides indicating

| the presence of oil in the subsurface formation(s), surface
 gespages ray also poirt “o the fact that the oil accumulations
have been dupleted. | '
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Prospective Oil-Bearing Rocks

The more prospective oil-bearing rocks are to be found
in the Silurian-Devonian formations, mainly in reefoid carbonate
rocks, sanu-shale sequences, and in some conglomeratic horizons,
The Silurian-Devonian succession attains more than 20,000 feet
(Jones, 1962) in the project area., . The Ordovician rocks are
congsidered non-prospective because of subjection to at least
two pericds of deformation, Hence reterntion of any commwercial
gquantities of petroleum is probably very low, ©Oil shales and
solid bitumen (albertite) attest to the presence of hydro-
carhons in the rocks and thus the Ordovician rocks may have fur-
nished some petroleum to the overlying Silurian-Devonian rocks,

Silurizn Rocks

The Silurian rocks, namely, fthe Val Brillant, Sayabec and

Madeleine Formations, are the most promising prospects for
cil-reservoir rocks, A qdartz sandstone rock type, the Val
Brillant occurs in the lowest portion of the Silurian segquence.
Jatergranular porosity has been observed in places and overlying
and underlying impermeable siltstones and mudstones would
provide a seal,.

The Sayabec and Madelein& Formations, which may be cne-
and the same formation but with different physical expressions,
constitute tne most prorising prospects., They consist of bio-
clastic {(or Lensee), bio~-accumulated (bankz) and bioconstructed
(reefs) carbonate rocks, enclosed completely by dense siltstone
and mudstones of the St, Leon Formation. An analogy could be
drawn to the Cevonizan Leduc-Ireton relxtionships in the VWestern
Caneda Sedimentary Bazin. Some porosity (leached?) has besn
ocbserved and the presence of &clid bitumen in fcseil pores is
Known,

The occurreince of these Silurian rccks in the subsurxface
under surface structures would have to be determined by drilling,
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Devonian Rocks

' The lowermost formation of the Devonian, the Cap Bon Ami,
is generally non-prospective for the rock types consist of
generally dense, ron-porous calcareous siltatones to shales and
argillaceous, calcilutite and calcisiltite limestones, The Cap
Bon Ami may have been an oil-source rock though, for a stron,
paﬁroiiferoua odour emanates from a freshly'broken surface,
Ubiquitously dissaminated carbcnacaous material is also present
throughcut the formation,

The dense, hard siliceous to cherty to silty calcilutite
limestones of the Grande Greve Form&tion make poor reservoir
rocks, but tectonic fracturing coculd have produced a putential
reservoir, Soma of the bcreholes which have penetyatad the
Grande Greve nave oil shows, the oil presumably being located
. in fracture porosity. If this oil is not indigenous to the
formation (fine carbonaceous plant material is ccmmon within the
'roéks), then it rruet have migrated into these-fractures from &
lower horizon, possitly the Cap Bon Ami o=r the Silurian forma-
tions or even the Ordovician rocks. Hence the migration of oil
would have to be post-Acadian crogeny.

Overlying the Grande Greve is the York River Formation
which consists of alternating sequences of sandstones and siite
stcnas to mudstones, Most of the wells drilled into the York
River Formation had oil and/or gas shows., No obvious porosity
wag seen in field samples (or welil cuttings), but when
water was put on the surface of the rocks, it disappeared
fairly gQuickly into the rock, ©ne concludes that a very fine
porosity is present in the matrix of the rock, Well cuttings
commonly show vein calcite where hydrocarbon occurrences are
present, thus suggesting there are fractures present,

Fracture porosity could be developed without all fractures
being completely filled with calcite (or some other mingral),
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The same comments apply for the York River ¢ for the Grande
Greve Formation, regarding scurce of oil, Stratigraphic trapsa
may be many, being due to rapid facies changes (outcrops
certainly indicate this),

Occurring between theVGrande Greve and York River Forma-
tions is an interbedded smequence of thin limestone beds with
thin sandstone beds having affinities to the underlying and
overlying formations, A potential trap exists here. Indeed,
some of the boreholes indicate oil shows from this contact zone,

The uppermost Battery Point Formation may have traps
similar to the York River Formation, Oil shows have besn found
in the Battery Point in sone wells, |

Structures

Large folds, with both castward and westward plungee,’ @
indicate favourable conditions for petiocleum accumulation,
"In addition there are possibilities for traps against fault
plangs as well as against intrusive rocks (i.e, Tar Point).
In particular, anticlines such 28 the Bald Mountain, Hay Creek
Mississippi &nd Gault are prospective txaps against the NW Arm,
Third Lake and other numerous faults ptoviding reservoir ‘ockafv
‘exist in the aubsurface. ‘

Quality of Oil

A number of workers (Ells, 1902-03 and Farks, 1928)
have pcointed out that oils of lightez colour and grade are
characteristic of the York River Formation, while the darker,
heavier oils are characteristic of the Grande Greve Formation,
McGertigle (1950) is of contrary opinion, observing that dark
oils occur just as frequently in the York River Formation as
do light oils, PFurthermore he states (P, 128) that seeps shuw
that a particular oil is not limited to a particular formation,
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The occurrence of light or dark oils in one or the other forma-
tion does not necessarily mean that the oil is indigenous to
that formation (or characterizes that formation)., It may just
be a matter of distance travelled during migration of the oil
to its final reservoir rock, Figure 5 shows the general occur-
rence of oil seeps,

Table 2 shows a compositional analysis of ocil samples
from three wells and two seepages collected by the 1567 field
personnel. Analysis was carried out by the Gulf Research and
Development Company, Pittaburgh, Pennsylvania, |

Spectroscopic analysis of the six samples submitted showed
five to be sumples of petroleum and the sixth (#85) to be a
sample of Jdimethly phthalate (possibly from an insect repellent),

Two of the oil well samples (#86, #88) were nearly identi-
cal and were typical examples of crude petroleum, A third oil
well sample (#87) was unusual in that it was a clear, wide-
range petroleum liquid with aspha.itic material absent (or»
possibly removed by percolation through porous rock strata?),

The remaining two samples ware extensively weathered, thus
making it difficult to extrapolate their present composition to .
their original composition for comparison with the othet tamples._’

Additional oil analyses carried out by the Quebec Depart- -
ment of Mines are available on file,

During the 1968 field aeaspn;lqusrt-size oil samples
from PO, T, #5, P,O.T, #20, and P,O,T, #23 wells were again
collected, But in addition, lOfpound’size rock samples from the
Oréovician Madeleine-Sayabec, St. Iéqn,"Cap Bon Ami, Grznde
Greve and York River Formatioﬁ?.we:e"aléo collected. All samples,
oil and rock, have been‘sént to the Gulf Research & Development
Company to try to f£find out if some sort of relationship axists .
between a particular oil and pa*ticulur rock tormation. , 95
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P.O.T.

0il Seecpage Near
Mt. Serpentine .

L 011 Seepage’

Content

| Field N : 1. R on Roaring Bull -'| 0il Seepage Near Eden Brook, East |
~Locatlon 'P.O.T., #5 Well. .| #23 Well | P.O,T, #20 ¥ell .'|Creek '’ P,0,T, #40 Well | of Mt. Serpentine |
Sanmple PR 8667 | PR 88-67 1} PR 87-67 PR 84-67 PR 83-67 . ° PR 85-67
Source Abandoned . } Ahandoned | Abandoned Sul fur snring Poecl . - Sulfur spring
oil well ‘1oil well 0il well oil scum . .
. - . ’
' Apnecarance of 8rown, Same as Transparent, pale |Brown-vellow Black, viscous Pale yellow syrup
Isolated "oil"™ | non-transmarent - 186 vellow liquid
NMR Spcctrdn Alkyvl-substi uted,iSimilar | Alkyl-substituted,|Alkyl-substituted,| Alkvl-substituted|, Identical with
. : "condensed and to -uncondensed ’ condensed and " | condensed and - that of dimethyl
| uncondensed £86 aromatics in uncondensed uncondensed whthalate (plus
| aromatics in . medium to low ., aromatics in aromatics in impurities)
. !,mcdiun quantity. quantity, low quantity high quantity
= ! Cyclohexane Cyclohexane
! prescnt . present
|
iR Spectrum - !Trace of ’ Similar Highly Similar t» Relatively high Icdentical with
. : . ; carhonyvl to n-paraffinie¢. .~ 286 carbonvl content that of dimdthyl
| compounds ¥ 86 No carvonyl ‘ (i.e., oxidation)! nhthalate (pnlus
A . | compounds ) impurities)
Total Sulfur .| 0.06 0.06 0.04, not analvzed 0,29 Not anlavzed
(%) Content - i ' T :
|
Initial BP (°F) - -85 .31 -85, 320 430 Not
ST ' \ . analyzed
Final 8P (°F)-. ;»>1050 >105¢ »>1050 | >1050 >1050
. , : _. - ' . - L
Median Carbon 16.6 l 1s.0 12.9 ' ‘ 21.3 26.7
Number . : . ,
. T . X . —
n-Paraffin "Lower than 788 !Lower High : Relatively low .’ None anparent i
{than 187 » . - ‘
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CENTRAL GASPE'PENINSULA OIL ANALYSIS, - .
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In other words, does the oil from P,0,T. #5 well show any
affinities to the anzlysis of residue (hydrocarbon) or isotopes,
etc, of, say, the York Rive:’Formation.

" Conclusi_as_and R:ac"muae'ndzzx't’::l.cms‘‘,-~* w

The main concern in the project area is whether or noc .
reservoir type rocks are pregent beneath large surface struc-
tures (with closure), or against fault pianes or as stratigraphic
piuchouts on the limbs cf folds, ‘PIJV1OUS drilling into the
York Kiver &né Grande Greve'Fbtmationé has proven the presence
of petroleum in either fractured or poorly porous sand#tong and
limestone sequences, (arbonate rocks (Sayabec - Madeleine River
Formations ), mainly bioclastic and bio-accumulated banks, in the
Northern Silurian-Devonian outcrop belt contain bitumen which
corpletely plugs intrafossil pore space. The Val Brililant
quartzose sandstone is another potential reservoir bed, But
the question is, do these potential reservoir unite extend south-
ward under the surface structurew? Unfortunately paucity of
data leaves the question unanswered, Regional thickening to the
south anéd southwest points to basinal conditions and thus the
lack of sands and carbonate rocks, On the cther hand, faulting
nay be resgponsible for this increased thickening,

Agssuming that reservcir-type rocks do occur towards the
gsouth, it still is not known if porosity would be present, for
very little porosity is present in surface rocks. Neo evidence
of dolomitization was observed or anj extenaivé leaching,
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GENLRAL  STATEMPNT

1. Field work was carried by the author from June 25th to
Au6ZLt 2lst 196& with the purpose of obtaining more precise data
on the location and nature of the 3rd Laske fault which is one of
the main structurel elements of Eastern Gasp° anc which seems to
have played a major role in the accumulation and migration of oil
here found. _ o
EffectivelyTBrd Lake fault crosses an area where oil has
been found accumulated in small pocls that have been tapped by |
drilling in years past. Natural tar pits end scepages are also
abundant.

3ra Lake fault is considered 10 be a very deer fauld or
tem of faults of the transcurrent (tear) type which formed as




folding of the area was taking place. It truncates oz ternlnatus
three of the mayor anticlinal structures, namely, from ¥ to S : -~
. The 2Zald Fountain enticline, the lMississipi anticline

and the St. John anticline.

N

The area vhere the fault crocsces the MNississipi anticline

in Larocque and Ga2lt townships ic particulerly interesting, first,

pecause of abundant exposures along the main trunk and the northemrn
tributaries ¢f the Patewaga brook and, second, bvecause of several
known 0il seepages.

Yost of our work was therefore concentrated in that sector.
Toward the end of ocur sojourn some time was spent at the east end
of the St. John anticline where again the 3rd ILake fault had been
previously traced.

2.  3rd Dake FAULT AUD HISSISSIPI ANTICLING AT PATEWAGA AND

SALT BR00%S (Map 1) i

2.1 Stratig: iphy

The formations encountered in this erea include the

(rande Gr&ve and the York River. At places in Gaspé an intermediate

facies termed the York Lake facies separate the two but here it

The Grande Gréve is mostly dark grey hard siliceous limestones
and linmy siltstones with rare shaly facies. The York River vhich is
avove 1s mostly greénish crey arkosic sandstone intverbedded with
peiitic facies. Scome thick sandstone beds are conglomeratic.

2.2  3rd Lake fault ‘ _ ‘

The 3rd Lzke fault as observed oia the Patewaga brook is
not a simple Tault. It appears to be a series of en échelon faults
]

or FTault zones wretitv well outlined by the step-like offsets of the
Y [

The northernmosi segument in Larocque township runs varallel
‘segzment of the orook and is a zone of upturned beds, brecciszied,

0 a
veined, recrystallized and cut by shears running adbout paraliel to
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the general t rend of the zone. The brecciae are 20 to-25-feet

1
wide, made up of very angular fragments, & to » inches across,

and welded by coarse carbonate vein na uerlal.,fsmall shears lined

vith thin grashitic smears cross the brecciae. Some brecciae
fade out into zones of highly fractured rock but the fragments
have not moved. One oil seepage at the southeast end of the
Larocque segmeat is in a dbreccia.

lMost shear planes are dipping steeply to the SW. Many
show a striaticn which is at places subvertical and at other
places subhorizontal. TIovenent in general haos taken place
. between competent beds which constitute most of the Graade

Grive Formation. DLocally however shearing d brecciation

Uq

are replaced by a crumnling into series of inor folds with
wave lengths of 15 to 30 feet. Fold axes are subhorizontal or
plunge moderately ¥ or W thus pointing to an essentially verti
noveuent along She fault zone.

cal

. . 0
The fold axial planes are either vertical or steeply (50°-75 )

inclined to the south suggesting a northerly directed thrust.

Between the northernmost Larocque sezment just descrived and

the next faulv zone tc the SE extends an area of noritherly dinping

ta of Grande Grive and York River slizhtly disturbed. 3But
- gentle undulations with wave lengths.... of 50 tc 100 feet are
o

recognized. The Tork River rests on the Grande Gréve in norua
stra

cross:jointing. Sowme joints are filled with coarse calcite.t-
‘locally spreads intc complex stockworks. ‘

The southernmost fault zone wnich again 01n01de with a
sinilarly trending segment of the Dauetra ga brock is much wider
and probably longer than the northern fault. It appears to fo
the crest of a sharp anticline and has been traced as far as T
brook. Dips of 50 Yo 60°y prevail on the N side vhereas on th
they averag

e about 6508. Two olil seepazes one at each end age

o

e
characterize the fault zone. Breccias up to 25 fect wide are

atigraphic contact Practuring is restricted 1o subvertical

1
.

2t

low




Sonez show geodes 2 to 4 inches across partially filled with
ealeiter” “Shedrs divying T70to 75°S and trending parallel fo
the fault zone border the brecciae. DMany carry a striation
pointing to subvertical movement and slickensides indicating
unward noving of the south compartment.

Other shez=rs however occurs in slip-cleavage fashion, 6
inches to 5 feet apart, and are separated by sigmoid folds with
subverticel axes which suroest subnorizontal movement a1ong the

shear planes. The position of the S~folds requires dexitral

400 L7

movenent that is the scubhwest bleck moved horizontally north-
vestward. at places the parallel shears and the S-folds are in’
zones un to 25 feet wide. |
On the other hdnd; in this fault zone as in the northern-
mest fault, crumpling of the strata point to subvertical
moverent. The minQr;folds axes are generally subhorizontal or

N- A Om t R n o

plunge indifferently about 20 HW or SE. Axisl nlanes are sub—
vertical and in shaly facies an axial plane cleavage has
developped. At the southeast eud of the fauli zone crumpling

appears to have been restricted to-some‘less resistant strat -

igraphic zones which have been severely plicated into chevron
folds fading out iato =simpler and larger homoclinzl siructures.

Many chevions snoﬂ ruptured cores with ilhe core beds wedged
into the flanks. Ilsevhere dragfolding effects show very clearly
that southwest blocks movpd‘unward

It appears thersfore that both vertical and horizontal
moveuents took place along the fault zone and that the displacement
was generally dlrected from the south towards the north.

Aay from the map area here nresen+ed but along the same er
Lake fault ot a roint located z2bout 2 miles SE of 3rd Lake whcre
the fault has caused the formation of a marked escarpment snd drings
into contact York River and Grande Crive a large drag fold in the

Grende P‘vo wvith a subvertical axis points vary clearly to a north-

ot

restward displacement ¢f the southvwestward comparitment aloné the .
ult. And nearby in the York River, shear planes show ‘subhhri-
tal strise confirming the subhorigzontal naiture of the movenent.
structural information gathered near the Junction ¢f
Patewaga and Lizard brooks indicate that southwest of the magor

RY
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fault zone (map 1) a simple homoclinal structure with faint to
moderate dips to the southwest prevail.

2.3 0il seepzage on Galt brook tributary.

In the south ceantral part of map 1 at. the headwaters of the
western tridbutary of Galt brook an oil seepage (tar pit) occurs
amidst but very gently disturbed strata of Grande Grdve. It seems
that the gentie homocline recognized at the junction of the
Patawvega and Lizard brooks extends to this point A marked
cross~—jointing is ccaspicuous and some joints near the seepage
are filled with calcite mixed with bituminous matter.

2.4 Missiesipi anticline on Galt brook.

. At %alt brook in the eastern part of map 1 Crande Grdve
Strata outline 2 broad anticlinal structure plunging about 108,
Although this fold could be joined up with the anticlinal
structure of Patewaga brook the two folds are entirely of
Q . different characters. The Galt structure is. considerably
| less folded, o ‘

The Grande Grive Formation as at Patewaga bLrook pasess
abruptly into the York River without any transitional York TLake
. to speakx of. The basal York River is however very calcareous on

the south flank of the fold_and contains few ikin beds of calc-

It should be mentionsd that at about 1500 feet south of the
e fold the Grande Grdve Strata are thrown into a few

minor open folds all plunging 15 to 20°%. and with subvertical

axial planes. This deformation is much milder than that en-

countered at the Patewaga bhrook. It may be assumed therefore

that the 3rd Lake fault o+ its relayed segments runs between

the gentls Galt brook fold and the gentle homocline exposed at

2
the head waters of the western tributary of Galt brook.




3. ST. JOHI ANTICLING ~ ASCAH TAKE ARBA (MAPS)

i
[

Stratigraphy
The lowest formation in the section examined on
the south flank of the E-W trending St.John Anticline is the
Sirois Formation of Silurien age. It is followed by equivalents
of Cap Bon Ami and Grande Grive Formations of the Devonian.

The Sirois Forwation like its northern equivalent, the
St.Leon, is mostly calcareous greenish and reddish siltstones.
Unlike the cormon St. Leon however, it holds here many con-

glomeratic beds some of quartz pebbles and othsrs of limestone

pebbles. The quartz pebble conglomera.,es may reach as much as
12 feet in thickness. 7 ith the limestone congiomerates are

associated bheds of coarse caWCarbnl se UOwtlj of crinoidal
waterial. :
The Cap Bon Ami encountered contains more shales and
its northern relative. It has many affinities
with the Fortin Group which occurs south of the St.John anti-
1

It iz likewise laminated and shows similar slump structures
th abundsnt convolute beds. The lime component is largely

&

The Grande Grive also appears to be transitional bvetween the
northern Grande CGrive and tre Fortin Group. It contains for
instance, thiclk conglomerstic detrital beds severzl t2nz of feet
thick. The conglomerate with quartz pebbles as much at places
as 4 inches across constitute the basal parts of these beds.
However, cherty limestone beds typical‘of‘the northern Grande
Grive still form a large prorortion of the Fformation.

The atiitude of abuadant minor folds throughout the

D)

hole section exaanined indicates clear Ty that the St. John Anti- .
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-0 - .
to 157. The pelitic facies

cline here plunzec easterly about 10

showe a marked flow-cleavage pas.ing to a fracture cleavage in

the siltie» beds. Where minor folds are encountered it beéomcs
odvvious th=t the flow cleavage is an:axial ovlane cleavage. It .
dips consistently like the axial planes 70 to 75°S. Inter-
sections of the cleavage with the bedding confirms the easterly
- plunge of the overall structure.

~
]

- A major fault indicatsd by a shear zone 20 feet thick

§

marke the boundary of the Sirois and the Devonian formations on
“the south. This fault is strongly reminiscent of the fault

zones coanstituting the 3rd Lake fault. Within the Grande Grdve,
wovenent has taken place in between the competent beds and has
produced gravhitic smears and much carbonate veining. The
shear zone runs about pzrallel to the 3rd Lake fult recognized
sone 4 niles to the north and may actuvally be one of several
elements constituting the 3rd ILake fault systen.

Rejelophic] subverulcaW cross~joints runniang NS are

. de

Consp

3

everywihere encountered.

s
4. CCHC

C')
.—..’
c—-a
(€]
~l
(]
—4
C’)

- The Zrd Lake fault anpears to be a system of steeply
el

2vlts or fault zones which develonped as

O
he
o
-

dipping en ¢é

c
the folding of the. Siluro-Devonian strata took place. To ement

~

e favlts was produced by interbed zlivvage combined with

e

along T
shearing and brecciation. The fault zones may reach far oelow'
to some xind of flat basal shear planes aoove or within the
Cambro-Ordovician (or Precambrian) bhasenent. '

The attitudes of minor folds and striae observed in
the fault zones indicate that the scuthwestern compartments were
pushed upward and moved northwestward in alténate eyisodes. The
overall faulting is thus a2 ccmbination of thrust end tear. _Ehe, 
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major folds that formed as the basin was shortened were dragged
te and part of the IMississipi anticline
e fault qu

orecciae and frazctured zZones 1

a
along the steep faul
h

<

southrest of %

78.8

o]

ezed and zliced up. The porous

(6]
4]

w
&)

£t presurably allows oil to reach
the surface. All seepage encountered are in the faulted zones
or in tneir immediate vicinity. Awey from the faults the
‘structure zppears to be very gentle: gently folded arches or
gently dipping homoclines prevail.

The St. John anticline at its east end is traversed by
faults also belonging to the 3rd Lake fault system. Upward and
northwestward movement of southwest compartrents are here also

-~

indicated.

- The lithofacies encountered at the St. John anticline
lthough in many ways very similar to those of the northern
ormationsare nevertheless distinct enough to indicate marked
changes of the depositional environment. Slumps, coarse detritus
and graded beds for instance point a different relief within the
bagzin. '

January 1969.
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Sclected rock uamples vere cham1ned w‘th the blnocular mlcloscope

from the eastern central pa1t o; GaSpe, Quebec, to recognlze the fa01es.

Section 1B - MadeleJne River West Longltude 65° 28' o 'm : ~&J»i'€f BN

St. Lﬁon Formation o T’ TS T S e

Saniple V~26A

Dark greenish grey siltstoﬁe Wlth apprOhlmaLOIy 2*7 oﬁ f1ne clear .

quartz sand grains. The rock is composed ma1n1v of subangu1a1 clear quartz

7’ . Ta

grains, medium sorted, feow amounts of arg111aceous natrlx, scaLtered small

muscovite flakes.. The rock is lamlnatcd to thlnly bedded. Along 51de the

bedding planes elbn gated thln vugb occur 00351b1y leached out f0531ls,

Steinkern of Brachiopods.

LN Ay,

The rock is a basinal deposit pos 51b1y near shore.

Section 5 - Madclelne River East Longltude 65° "2" T f S EEEETIT

Sample PVW 2-3

- L1mes;one, light grey, cr1n01dal DlOSpaT‘Udlte w1th SLQbLeled

'

bryozoans and more brachiopod shells, and dense.

A .
\ . A

The rock is composed mainly of crinoidal columnals and other crin-

oidal ossicles. The columnals are large, 3-8 rnin. in diarneter, There are

pairs of columns in which the columnals are not disconnected and they are =

composed of 4-8 columnals. The‘skéletaizcompongnts of the rock ave not ..

- R . - - - B

- fragmented, ‘and their arrangement is réndom. Some‘crinoid columnals are'

i

rcC1ysta111zed and frequen 1y are surroundu“ by cleac CdlClte overgxcwths.

.

The m3551vc cryptostrome bryozo n’Skcletqns are slightly worn. Ameng the

skeletal grains coarse parry,calcitp is predominent but in spots microspar

occurs, possibly recrystalliiod micrite.” One fracture is filled by epigenic

coarse sparry calcite., The constituents of the rock'arc; apprO\lmatcly 70£

crinoidal oss1c1e>, 2:3% bryozoan sleletons, 27 ZSA sparly calcl*e.




< ®

“imentation took place in a quiet énvironment. The rock could be a’ COqun—

‘quartz silt lenses occur in the reck A thln vein of co1rse crystalllne

. 'Sanp]_e R}f’w 3 2 .:_.._-. R S - o - ;V,‘i:.

‘
.

. The ‘original cedlment was auLoch -honqus. bloaccumulated The sed—

oil type, widespread bioaccumulated bank or'biostrome. - U

‘Madeleine River }ember, St, Leon FornaLlon.i

o ue AT = RS o3

Swmple RW 3.2 (v-27C) . DT mon Tl

Liméstone, cnino%dul biOSparrudite composed‘mainly of CrinOidal L .

columnals which are sllghtly woxn, 1nd catlrg a sho~t trnnSport or hlgher

.

agitatien than was in the case of sample RMW 2 3 Small (fen -, ) 1r1egu]ar

2 \,

white palciﬁe is present.
ly adltated

Made1e1ne Rlver Vember, St. Leon FormaLlon.g

-."

bt
4

Limestone, light brownish gx ey, b1osparrud1Le,'composed malnlj

ol crinoidal columnals with fragments'of crinoid ossicles; with 5-10% of

rod shapcd stromaL0p0101da1 frawmewts (a;f Paranph1poza) rare c01a1 frag-

<
. -~

ments (afr. ParOpora) . The consthuents are well pached The rock 1s

dense, Slightly to mdderately.agitated depositional environment.

)

Made1e1ne Rlvcr Weueor, St. Leon Formaxlon.rl

Srmple Madele1ne Rlver Reef 1 '

. -

“Limestone very llght b10wn1°h grej, erématop0r01da1 blOllthlte.i;

The sample is composedemain}y of stromgtOporoids (aif. Hermatostroma) grow~

ing clocely together, In one small spot crinoidal columnals occur with
spary’y calcite bonding material, possibly an original small:niche among the

stromatoporoids with the crinoidal material. Transported possibly during
‘an occasionally highly agitatad period from a fore reef crinoidal meadowv

' . \ : . .
and was dropped in a small protected area, The chk is dense because the

original intraskeletal pores are ill ¢ by sparly ca;c1te. The‘rock could




5
o

-subuAvular clea& quartz . gralns, ZOA Spar"y caIC1te, c?ment and 15~ ZOA -~
fossilis which are mostly cr1n01da1 0551c1cs and fewer brachlobods. Théf .
fossils are in rardem positions anq are:?31Y.$iight1§ worn aﬁd fragﬁ¢ntéd;3i>‘ n
indicating posé{ble slight transpo;ﬁ: AU Lo i? | ..

B ‘St, Leon Formation, = B

"1y argillaceous, fine grained sparse calcareous cecmerit.

sent. Th E sils are fairly well'prese;ved crinoidal colur ‘als and brach-

511ty, sl1ghLly ar gzllacaous, fOSSillzerous, well_preserved brachiopods,

‘erinoidal columnals, and worn recrystallised Favosites coioay. Very poox

represent bioconstructed reef proper.

Madelieine River Member, St. Leoﬁ'Formation;.'

Sample RME 1- 6 (a) FEast Madeleine Rlver

Sandstonp, medium grey, Sllty, hlgh]y f033111furous, med1um 'NV}"“

grained, calclte cement.

The rock contains appr0h1maLc1y 55 60%, mediﬁm size, angular to

Sample RME 1-6 (b} East Madeleine RiVe%

‘Sandstone, medium greénish’grey;’siltygqusiiifefobs and"élightf

The main constituents of the rock is fine grained angular to sub-

angular quartz. There are fair amounts of fine to coarse quartz silt pre-

i0p0ds.. The rock ‘is laminated to‘fhiniyfbedagd: . ?;_~ Lo

LY

St. Leon Format’on;'

T

Sample RME 1-6 () East Madeléiﬁ;-i Rivéf'

Sandstone med1um to 11ght gvey and greenlsh gley; flne gravel,:  t

porosity. LT ,,‘a.

St. Leon Formation. = . o oL




.

‘Sample RME 22 -(a)

Sandsione, med1um green1sh grey, coazse grqlned W1th fa1r amounts

o§ fine quartz sand gralns, ar0111aceous, uncvenly deve10ped calcarcous
- cement, and fine‘fossiliferous sandstonc, calca;eous cement; argillaceous,
silt. In most of the fossils cthe orlglinal calcareous skeleton has been

e N N

leached out, These may have béen"tabuiér‘coralé, questionable bfyozoaﬁs,t:.

‘and brachiopeds, . . _gﬁl-ﬁ

St, Leon Formation;

Sample RME 2-2 (b)

t
.
g
s

Sandstone nedlum greelsh crey ’,Main cohétituénté are‘fine grainéd
angular to subanvular clear quartz appr0k1mate1y 10/ coarse. quarta 51]t, f

i : R ..~,. -

few amouan of arglllaceous matr1x, hor1zonta1]y a1ran d <na11 vuas, pos~

'+ sibly leached out fossils, . i . "

" St. Leon Formation, "~ "'5;

Summary N . S .~z-‘- A R

s . . : . . . * . ". B . i

The samples RMW 2.3, PNW 3 2 (V27C) represcnt a cr1n01dal plata,'u

form Wthh is suitable as a SOlld suberatuw £01 colonlal reef bullders.

. “ . .o ~ 8 ..
. S . o . 3]
Se

" The dep081tlona1 environment had low ene;gy. IR Avf_ :“f;;aéi

I o~

The sample RMW 3-2 exhibit ts grOW1nv agltatlon in tnt area and 'ﬂ ;f

.

the first colonial organismas‘dccur (aff. Paramphipofa). The qulte deu:‘

N S 4"- ‘ .‘,.
cy .. 3

licate morpholo y of the stlcmatOporlds 4ndlcates not too hlgh agltatzon o

. . . \,,- .

but the °n0rﬁy 1eve1 had innrea;cq qompared to the bottom phrt of thg‘
erinoidal platform. |

The sample from the 5trom$topofoida1 Liolitﬁite represents the:
sturdily bioconstructed reet Ptopé" | |

The s: mp1°s RME 1-6 (a); ME 1- 6 (b) RME 1- 6 (c), RME 2.2 (a)_ o

and RME 2.2 (b) were taken from the strata overlying the rcef. The rock

.

of this zone rcflects subsidence and the killing of rcef builders by the




sandy-silty sediments.

basal pax rt of the san d depos1tq.
Section 3 ’

St. Leon Formatloq
"Sample RE 1 (a)

Crinoidal biosparrudite with scattered wellfroundediwhﬁte qhartz '

P

and greenish grey siltstone pébblés up”to 6 mm ih'giéméter._‘The main con—.
stituents aré crinoidai columﬁa}s;‘a_fgé bryéz;aq céidniéé.: The skeletal
material is slightly wérn. The r;ck 1§fﬁéq;¢}i |

Sample EF 1 (b |

Conglomu aLe, comgosed of oebbles of cr1n01da1 baosparrudlte,

"

\

calcarcous coarse sandstene pebblcs, flaL dark brO\nlsh grey sha]e palL-
icles in granular size. quartz glanulns:and pubbles, xell rounded; a large

N s wr

fragment of a tebulate coral colony (afL. Favos;Lcs) The bonding material
in the rock is palcitic. :
_The source of the limestoﬁe bebbles may the:Madeléine River VWest j;

ree; the non-carbonate material could be transported from the basin and
the basin rim.

Sample Vz8B

Slltstone~ dgrk brown1sh grey and greenlsh grey‘ main constituéﬁté

A -

Care cé%rse aﬁgular, well sorted.quarfz qxlt gra1ns, ;1nor arglllaceous mat;

;rix and‘calcareous cemenf. ﬁif f._“;*i' IR ST |
Véry fine‘dark'brown orgaqic.pigﬁenté are qohmon; sdﬁc fine mu;; ;i

covite flakes occur, and the rock is lgminated to thﬁn'bedded; 'ihe rock

-

is low energy basinal secdiment,

Sample RME 1.2

Limestone, very light brownish grey, stromatoporcidal, crinoidal
bryozoan, disturbed biolithite, dense. -




The constituents of the rock are stromatoporeid fragments 8-25 mm
in diameter, some globular with visculate tissue (approx. 40-45%), in spots

bryozoa and small crinoidal fragments accumulated and small brachiopod?

.

shells occurJ(approx.’20-30%); algal incrusts are on some skeletal constite
uvents. The bonding mate;ial is sparry calcite and'a few_places calcilutite., .
Medium energy zone. kPussibly deeéer zone of talus.dcposition
developed on a steep reef flank, |
Sample kME 2.3 (v23r)
iimestone, érinoidql biOSparrudite; 1igﬁ$ grey, scattered bfyozoan
colonies, rare sﬁromato?oroid fragﬁents with vasculate tissue;.dense. The'

\ - - 3 N ) I3
skeletal material except the stromotoporoid fragments scem to be not sign~ .

-

ificanfly_transported.

Possibly a crinoid meadow in’ the foreground of a

-

reef.

Section 8

.

~ Salmon llole Brook, Madeleine River Member, St; Lecn Formation,

~
. 1

Lover Silurian,
rd

Sample Salmon iole Brook, Madeleine River Member (2).

Limestohe, light grey strnmatbporoidal biolithite. The stom-

atoporoids are affixed to Hermatostroma and are growing closely together.

" The rock i~ dense since all of the original pores are filled by sparry cal-

- .
. . . B - S ~
e . . . .
. N . . . »
-

cite.

-

’lmple Saimon Hole Brcok 10

Limestone, light grey biolithite., The stromatoporoids have'vasculnte

“tissue (Stromatcpora), and they are growing very close to each other, Coarse

sparry talcite cement is in the interfossil spaces., There are places where

light greenish grey sandstone is among the stromatoporoids which was prob-

ably transprorted by occasionally high agitation periods from the basin and

was trapped in the reef.

The rock belongs to the bioconstructed reoef proper.




