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GEOLOGICAL REPGRT
P. & N. G, PERMIT No. 156
GASPE PENINSULA, QUEBEC

INTRODUCTION

At the request of Dr. W. P. Newman of the Hsbitant Gas & 011 Limited,
Toronto, Ontario, a field and office stuly was made of P. & N. G. Permit No. 156
held by the Habitant Company. The Permit consists of two parts, one in the
Matapedia-Rimouski area, and the other in Eastern Gaspe area. The purpose of
this study was to determine the possibilities of finding commercial quantities
of oil and/or gas in the Permit acrsages.

Three days were spent in Quebec City at the Quebec Department of Mines
- reviewing records of drilling for oil in the Gaspe area. Ten days were spent in
the field; this period included travelling time between the two areas. During
the latter few days in the field ths senior author was joined by Angus G. Mac-
Kengie and by Dr. W. R. Newman of Habitant Gas & 01l Limited.

The authors are grateful %o the Quebec Department of Mines who gave
freely of their time and knowledge. A one-day field trip was spent in the
Aimouski area, sscorted b’ Dr. d. Beland, . Jean h,jOi. and Mr. Claude lhm’
Senior Geologists with the Quebec Department of Mines. Several hours were alse
spsnt discussing the lithology and historical geology of the area south of
Rimouski with Dr. Beland.

, We are also grateful to ir. L. D. Hudon, Fresident and Gensrsl Manager,
New Peninsular 011 Limited, for permission to use jata on P.C. No. 1 wall in his
- letter dated October l‘b. 1%0

Topography and Vegstation

In the Matapedis-Rimouskl area on the Permit acreage, the surface of
the land is quite hilly, with elevations of 900 feet to 1,000 feet above the sea
"level (Plate 14). The country tc the south, underlain by the Fortin Slate
series, is more ruggel than the hilly country to the north.

‘ Birch, maple, "dogwoci," cherry, poplar 2nd spruce trees, with some

 pine trees in the south acreage, grow profusely in the Permit area. With ths

. exception of the lumber concessions in the south, a great deal of the land has
"been cleared for farmming. Lichen mosses are more evident in the south of the

area than to the north.

i
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are asphalt base.

although the ares generally is net as heavily wooded. The tepography is less
asoontuated, although sectiems along the sea coast are marked Wy steep oliffy
a8 hgh as 50 feet, such as at Haldimand Pednt.

In both acreages, the grounl was firm wmxier feot with the exceptien
of a fow small aress sdjacent to strsmms.

The photegeelogical werk was oarried eut by Dr. J. C. Spreule.

Variocus publications of geclogical literature listed in the
ying biblisgraphy were utilised in order te make a2 quick appraisal of sectiens
and fermations teo vigit in ths field.

Descripticn of the Permit Acreage

Habitant Gas & 011 Limited hold twe Permit acreages in the
Rimcuski and Gaspe arsas. The Matapedia-Rimeuski bleck, Mm.m
asres, covers sectiens of Awantjish, wms,a.tu.mr
all of Renceveanx Township, all land south of thmum.d'hhﬂthu
the New Brunswick border, and to the southeastern edge of Ouimet Tewmship, and
te appreximstely 68° 08' Longitude to the west. This Parmit dees net inalnde
the Seigneuris of Lake Mitis.

The Permit acreages are marked en the geoclegisal map nosaics
accompanying this repert. 'numdummmtr- Q@isbec Depart-
nent. of Mines "land™ office and the acreage then calculated using a planimeter.
Accurscy is dubious without mare detalled work becanse of the cemplex nature of
the tamship, range and lot musbers wpon which the Permit beundary is based.
Diffiouity was alse experienced in transferring this informstion te the phete

3

The Gaspe asreage, approximately 44,200 acres, consists of the central
and southern portions of Gespe-Sud Tomship and small sections of Nerth Yerk and
Douglas Towmghipe. There are several varisd exclusions within the Permit acreage
Same of the simpler exclusions are shown en the sccompenying photogselogical
sap, but there are several smaller private lots in the Gasps villages and vicinity
not shawm e the map. The total acreage caloulated was 44,190 sores. Of this
total, 10,625 acres are wnder the sea.

Acceselbility

Each of the Permit areas is readily accesible by moter vehicle. Range
roads and lumber roads traverss all sectiens of the areas under discussien.
(Plute 24). The transportation of heavy equipment via preliminary roads would
present no problem exsept in the spring of the year. Principal reads in the ares

Rimouski and Gaspe village have harbour facilities; there is a branch
line of the Canadian Hational Railway between Matapedis and Gaspe village:. The
main line of the Cansdian National Railway services Rimgusid, Memt Joli amt
Matapedia from Quebec City.

J. C. SPROULE AND ASSOCIATES LTD.



bave run a type of seimic survey east of Mawrdochville, Quebec, and it 1is
rumoured that they estimated a vertical depth of 16,000 feet of sectisn te the
basenent rosks. Their survey lines crossed the New Peminsular 01l Ne. 1
(PCo Ho. 1) (Perd, 1960), and this well wvas terminated in the 5t. Alban forms-

gronite or Precambrian recks, and the Ordevician and Cambrian formstiems are
VY

One of the most interest holes relative to the Mabitant & )
Linited's Matapedia acreage was the pacal No. 1. This hele penetrated
4635 fest of St. Leen (Silwrian), dut did net reach the Silwrian Sayubec lime-
stonos. This hele has indicated s grester thickness of 3t. Leon than was
previcusly believed to exist in this ares, i.0., 6,000 feet plus (3tearn, 19359).

Follewing is & list of the wells drilled in the Gaspe region for the
Qasbec Department of Mines Oll and Gas Departmentt

(1) Name and year in parenthesis refer to bibliography at the end of this repert.

rr_-v UL e e o — —e e aesmom— e
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EXPLOGATION WELLS IN THE GASPE AREA

Elev.
Year Above Total
Wel)l Name Drilled M.S.L. D
=St e B e
Well being drilled, no information available.
Assoc.Devel.Causapscal No. 1 1957 582 4,696
EBald Mtn. No. 2 1952-53 925 6624,
Canada Petroleum Coarp. No. 1 1899 35 1565
" " " No. 2 1899 320 1556
" " " No. 3 1899 200 2438
” b o Ho., &4 1899-01 360 2300
" " " Ho. § 1900 285 2200
- " ” Ho. & 1900 345 2360
» » - No. 7 1900 100 2065
o " bl Ko. 8 1900 X0 2394
o - " Ho. 9 1900 100 226
" - b Bo.10 1901 35 2383
» " " Keo.11 1901 0 1924
» " " No.12 1901 380 1500
Haldimand Ne. 1 1941-A2  A15  AT76
Missisedppd No. 1 1939-40 1502 5995
Asphalt Base No. 1 1953-54 365 2673
Centinental Gaspe No. 1 1948-49 &5 1375
Continental Gespe
Deep Test No. 1 1952-53 1% 3225
Continents] Petrol.ltd.Ne. 1 1943 600 2735

Thickness of Formation Penetreted
B.F. YR, U.B. CoBeks

>

1397

1565
1556

215
2100
2320

2340
215
230
1900
1500
3379

335
2332

2350
1375

ans
5P

370

1013

i

A
Foad g

1 13
gﬁ
E

*

*

iy

EE B FF




‘altl sALVIDOSSY ANY ITNOMdS D 'r

¥UR B BIBIRZP 8 FE

W
w

w3 ¥

Yel) Neme

Inperial Gaspe Ne. 1
('ml, Bald Mtn. Ne. 1)

Easterm Cangda Ce. No. 1

Campbell Well

Gaspe Miming Ce. Ho. 1
Conant (Adams) Well
Venture Ne. 1
Verture No. 2
Venture No. 3

Internatienal Oi) Co. Ho. 1
C2 (McMaster W.R.)

Mineraux ot Pet.de Gaspe Bo. 1
Now Peninsmlsr 01l Ltd.P.C.Ne. 1

Petrolews 04) Trust Neo. 1
. 2

Ho. 3
Ko. &

Drilled
g W
197-48 900
1913 275
1860 300
1860 15
333
1946-47 1575
19A7-68  1K75
1948-49  1AT75
3h5
1943 340
1937-38 150
1951-54 165
1889-91 345
18%0 200
1890-91 20
1890-91 160
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Well Name

Petrolamm O]l Trust Ke. 5

L ]

F&E £ &8 3

48 " )
49 " "
50 L &
51 L -
52 " ®
53 " ]
54 . "

Ho. 6
No. 7
No. 8
eo. §
Keo.10

Ne.1ll
No.12

No.13
No.lh
Bo.15
No.16
No.17
No.18

Ko.19
No. 20

8E3E E ¥B

g

Rarted
here.
2357 82
1000 1650
2104
1372
360 757
2595 o2
2038
211 525
1880 22
280 85
1987 55
1851 %3
2286 50
029 3?7
L0 367

Gos amd il

Cil sher.
Gas and oil

Cas and edl
sk .

Geas and odl
Gas and oi}

shenr,
ghoges,

flew ab

9
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Elev. Thicknees of Farmation rated
Well Year Above Total _ -
¥o. Uoll !“ n_!md %&_ % ol & . U slkle ry m F
56 Petroleus 011 Trust Neo.22 1896-97 1095 3095 2738 357
57 " " ¥o.23 1896-97 143 1755 1310  4AS
58 - - No.2h 1896 35 1214 8 1130
59 » o Bo.25 1895-97 &6, 1100 690 410
&0 " " Ko.26 1896 165 2945 2101 225
a1 = = Neo.27 1897 315 2100 200 100
62 " » Keo.28 1897-98 1010 3RS 3525 Salty water.
63 » " §o.29 1897-98 230 a2 2038 L 5
& " . ¥o.30 1898-99 325 1570 157
65 " - Bo.31 1898-99 n 2T 2455 15 011 show.
bé " " Ne.32 1999 305 1925 1825 100 0il show.
67 - W Ko.3) 1899-01 300 2595 2595 Gas show.
o8 " " Fo.34 1900 380 1652 1652
& " - Ne. 35 1901 50 1796 1786 10
™ . - No. 36 1901 750 17907 17807
(g » " ¥o.37 1501 900 257 2527 Prosh water.
72 b " Ke.38 1501-02 877 2071 271
3 " - Be.39 Lecation Only.
Th " " Fo.40 1901-02 827 205 205 Presh water flew,
75 " " Ho.hl 1902-03 AT5 hSh K9 W05
76 " " No. 42 A5S 20007 011 show.
Y4 Quebec 041 Ne. 1 1950-517 1200 2432 1752 &0
78 Quebec 011 Ne. 2 1951-52 35
4 ] Tar Peint Ne. 1 1952-53 230
80 No name 39 Cas chew,




Report No. 35 wvas utilised as well a0 the reserds of the Uas and 01 section of
the Quebet Department

formation tested when this information is knewn; seme of the showings are frem
presant canditions at the well site. Appreximately fifty of the wells were

and
is far as is knowm, zll the wells excapt ene were drilled with a
cable tool type rig. Most of the ware
mnmmwduu»nmsmzrmmmmrm
0il He. 1 (PsCe No. 1). Schlumberger ren an
the logs were mot svailable in Quebec City.

In samsation, the majority ef these wells were drilled in the RZastem
Gasps regisn. None of the wells penetrated favouradle ap-
tion of perhaps the New 041 Ne. 1 (PsCo Moo 1). This well penetrated
the 5t. Alban formation containing reefy limestene areund 8,000 feet. fow
wells placed on favoursble structurss were net drilled to sufficient depth.

|
|

SRORAL GERLO0Y

The gion 48 part of the Appalachian Nountain system. Paleesadic
sedinents and miner volcanics have been folded and fawlted by the Taconic orageny
at the close of the Grdovisian and hy the Acadian eregeny st the latter part of
the Devenian. In the oentrsl portiem of the Gaspe Peninsula, volcanics of oen-
temporensous sge have scoempanied the sediments. Devenian granite and
accampanying alteration are present in the Murdeochville area and to the west.

The geology of the Matapedis-Rimousii ares and of the Eastern Gaspe
iuuwiubodimudindmu separstely.

3

spe

vd3

The Ordovician, Silurian and Devonian consolidated rocks omtorep im
the listapedia-Rimsuski Permit area, everlain by glacial gravels and tills. The
total meximm thickness of 3ilurisn-Devonian strata in the Matse
bagin is estimated %0 be 29,000 feet. The totsl vartical depth of sediments te
the (rdovician sedimentary complex is probadly 10,000 to 11,000 feet in the
nerthern part of the Permit block. The depth to Ordovician rooks in the south
of the ares is probably well in excess of 11,000 feet.

The follewing table gives the stratigrephic section for the Matapedia-
Rimonnki areas

J. C. SPROULE AND ASSOCIATES LTD.
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CEMOZOLC
Quat ernary

| PALEOZOIC
!  Late Devenian

| Middle or
Lower

Onodaga?

liamilten

Griskany

Tormatien

Recent and
Pleistocens

Intrusive
rocks

Lake Branch

York River-
York Lake
(undivided)

Fortin Greup

Cape Bon imi-
Grand Oreve

St. Leen

Yal Brillant
Awant jish

Seesription i

Movaine and eutwash deposits,
recent gravels, sand and silt.

Cabbro, diorite and acidie

rocks.

Red, impure sandstone and LOQOs

siltstone. .
I

Greay and green impure 10,000-14,000 |

sendstone; siltstens and
shale; minor calcarecus
saxdstane at base. |

Dark grey tic slate and 50000
siltstone (in places cal-

carecus); miner impure sami-

stone lecally cenglemeratic.

Calcareeus mudstone; cherty 500 |
to silty limestone; calcarecus

siltstone; argillaceocus lime-
stens; calcarecus shale.

Siltstens, sanxdistone, shale; 5000-7000
ninor limestene; limestons

conglemerats.

:uug.]um W: 500-2900
Hard quartsese sanistons. 400- 500 :
Green to grey ehale. 50--1000

J. C. SPROULE AND ASSOCIATES LTD



Iable of Formations - Contimed

Bra, Peried
Stage Formation Description %
Cabane Shale, siltstone; boulder ~3000
cenglomerstes locslly; hard
shale near top.
- ANGULAR UNCONPRNITY -
Post Quebec Serpentinite, dierite.
Group intru-
sive
Upper
Ordovician Matapedia Linestone, slate, sanistone.
Group
Middle to
Lower

Ordovician Quebec Group Phyllitic slate, quartsite,
sandstone, basiec volcanics.
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Rosks of the Quebec Group are exposed on the limbs of & syncline in
the north portion of the Matapedisa-Rimousicd Permit area. The Quebsc Group in
this area is composed of phyllitic slate and quartsite. The quartaite, called
the Ksmourasks Quartsite, is well exposed one and one-half miles east of the
village of La Redemption.

The Kamouraska Quartsite forms prexineat east-west trending hills,
rising approximately 50 feet above the land surface. The Kamouraska consists of
hard, green, arkesic, partially foliated, altered, coarse to medimm-grained
quartsite with a pitted weathering surface. The feldspars have been altered
leaving well-rounded, smcky white, subangular, coarse quarts grains standing
out on the weathered surface.

Minor sections of the Kamouraska are coarsely conglomeratic with
angular shale ani rounded quartz pebbles. The matrix is similar te¢ the rock
described above as srkosic quartaite.

The relatien of the Kamouraska quartsite and phyllite of the Quebec
Group to the underlying strata is unknown. In the la Redemption and Lake
Matapedia areas the Val Brillamt Quartsite of the Silurian overlies the Quebec
Grouip with an angular uncenformity. East and south of St. Marcellin, the
Cabano formation of the Silurian overlies the Quebec Group with an angular
unconformity.

The Quebec Group is believed to be Lower Ordoviocian in age. Exposurss
of lKsmeuraska-type quartsite are found further east in the Madeleine River area

(McGerrigle, 1959).
Matapedis Oroup

The Hatapedia Group is a series of folded and faulted low grade meta~
morphic recks exposed for twenty-eight miles up the Matapedia River from the
confluence of the Matapedia and Restigouchs Rivers.

Along rosd cuts between L'iscension and St. Francelis, exposures
exaxined consisted of green-grey, phyllitic, calcarecus, buff-weathering slates,
grey, micacecus, platy, grey-weathering slates, andi gray, hard, argillacecus,
blus-grey weathering limestonse (Plate 2B), impregnated with numerous white
calcite veins and fine stringers.

The Matapedia Group is in faultel contact with the Fortin Group
immediately south of the Perait area. The relation of the Matapedia Greup to
the underlying strata is unknown.

The thickness is unknown along the Matepedia River valley. Zastward
from the Matapedia Valley this group of recks forms a contimuous band fer

—— e e ——— — R ———— R — - &= - =
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sixty-five miles as far as the Little Cascapedia River. Possible correlatives
farther sast from the Little Cascapedia are the Pabos and White Head forumtions,
These rocks are Upper Ordovician in ages and the White Head formation is estimated
to be greater than 5,000 fest thick,

Pest Quebes Greup Intrusivas

A serpentinite mass cutercps in the Permit area approximately two miles
east of La Redemption. The rock is a green, fairly hard, highly altered ultre-
basic, Trenches have been mads in order to examine the rock for chromite content,

This altered ultrabasic has been intruded into rocks of the Jusbee
Group. The surface expression of %he intrusion more or less parallels the strike
of the Kamouraska Juartzite of the Qusbec Group,

sdlurian

Aot liah Formatlon

The largest measured discontirnuous section of the Awant jish shale,
1,000 feet approximastely, is mm a ssall tributary eof the West St. Piesrre River,
approximately two miles south of 8t. Clesophss. The nams was given to the sheale
sequence by Dr. beland ef the wuebec Lepartisent of Mines, The section was
previously called tne "3t, Pierre Shale," but the name was changed becauss of
repetition in the geclogical nomenelature. “Awantjish® is the name of the town- |
ship in Quebesc Province where the shale ocuterops.

The Awantjish formation consists of green and red fossiliferous shale
with small brachiopods associated with the green shele. Carbonate vein material
also occurs in the gresen shals,

The Awant jish formetion overlies the Juebec Group supposedly with
angular unconformity and is conformably overlain by the Val Brillant Quartsite,
South of St, Cleophas the Awant)ish is in faulted centact with the Silurian 8t,
Lson., The 8t, Leon &t this locality forms = twenty to twenty-five-foot waterfall
facing nexth, with the Awant jish formation outeropping in the streax bed a short
distanee bslow the waterfall,

As mentioned previocusly, the Awantjish is approximately 1,000 feet
thick scuth of St. (leophas. This sequence can be traced westward, to near the
eastern extremity of the serpentinite mass. At this point the measured thickness
is considerably less than the section south of 3t, Cleophas., In Lesseps Town~
ship, Cerntral Casps, 200 feet upstream from the road bridgs on Isabells Creek,
there is a well-exposed section of fossiliferocus shale and minor interbedded,
white, coquinoid limestone, presumably the laterel time eqjuivalent of the .
Awant jish formation., Fossils in this section ars predominantly crincid steus l.ndﬁ
brashiopods (Atrypa artieularus) (Burk, 1960). The shalss are buff to brewm,
caleareous, biocky to fissile, foesiliferous and rusted on the weathered surface.
Ths shale underlies a sandstone lithologically similar to the Val Brillant
Quarteite of the Matapedia Lake area. The bottom of the section is covered,

The age of the Awantjish formation is considered to bs Lower Silurian. |

e R SO/ — —— Se—
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Labane Tormstion

This formation is named after the village of 8t. Mathias de Cabane, &
village on the west shere of Lake Temiscousta. The type section is located a faw
miles south of the village.

The Cadeno formation is composed of durk green slate, sandstomne, silt-
stone and shale. Interbedded with the series is s coarse basal-type conglmmerste)
The basel-type conglomerate ocours at varicus stratigrephic imtervals within the
formation. The thiokest section of this conglomerate ocutorope a fer miles west
and south of lLake Chic Choo in Flynn and Varin Townships. Neer the top of the
section there is a series of hard, dark green sanistons, siltstone and shale veol-
canically impregnated with felsite gramules. Same of the recks in this unit are
possibly tuffs. The latter upper member can be distimguished in the field from
the rest of the Cabano furmation on the basis of hardness. Restricted bamin
comditions are indiocated by the presence of black, ptelitic, pyritic shales
near the base of the Cabano formation (Beland, 1960?."

The Cabano fearmation presumably overlies the Quebec Group with an
angalar uncenformity, and conformably underlies the Val Brillant Quartsite.

The Cabano formation has been mapped by the Quebec Departmeut of Mines
fram the type section near Lake Temiscouata east and north to Lake Nelgette and
Lake des Esux Morts in Ouimet Township and seutheast of Ouimet Township. This
latter area is within the Permit boundary. The Cabane formation is in excess of
5,000 fest (Beland, 1960).

The Cabane formation underlies the Val Brillant Quartsite soutiwest of |
St. Marcellin, but to the southwest the relation of the formation to the over~
lying strata is not entirely clear as there are few cutcroppings of reck. This
formation more than likely occurs under the Permit area in excess of 2,000 feet.

The Cabano formation is Silurian in age. It is probably the lateral
time equivalent, in part, of the Awantjish formation further to the sast. It
is possible that the Lower Cabano is older than the Awantjish formatiom. The
suggestion here is that the suxinic enviremment of the Lewer Cabano may indieate
the beginning of the first stage of subsidence in the general area during early
Silurisn times, end that the land mass in the St. Cleophas ares had not them
begun to subside.

¥al Brillant Quartsite

The Val Brillant Quartsite 1s named after the village of Val Brillant,
Lake Matapedia Seigneurie, located on the west shore of Lake Matapedia. The
type sectionm is located on the south shere of Leke Matapedia.

The Val Brillant Quartsite is a guartzese sanistone, fine to medium
grained, white to brownish white, generally massively bedded, commonly
laminated, with well sortei, rounied grains. The sand grains are ceaented with
silica and the rook is hard, forming preminent mound-shaped cutcrops. The
composition and character of this sedimentary horisoen is persistent throughout

i —
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the country. Black slates are interbdedded with the sandstaone near the base of
the sestion in the Lunette Lake area, Macpes Tomship (Lajois, 1960). North-

. east, of La Redemption, the upper part of the sandstone has a dolomitic cement.

Locally, the Val Brillant is pyritifercus and weathers a reddish brown. Burk
(1959) reperte abundant brachiopods locally. Generally speaking, this sand is
non-porous and non-permsabls. The upper dolomitised seotion in the La Rsdemp~

tion area requires further field study with regard to poresity and permsability
charecteristics.

The Val Zrillant Juartsite eonformably overliss the Cabano and

Awant jish formations. At Isabslle Brook this relationship with the underlying
shale is exposed. The relation of the Val Brillsnt with the overlying Sayabee
limestone is confermable and gradationsl. PFour te five miles northeast of la
Redemption the gradaticnal gone between the Val Brillant and Sayabec is marked
by calearecus siltstone and dolomitic calcarenite. In the lower quarry nsarest
to Lake Matapedia, ocne-half mile north of Val Brillant village, the upper Val
Brillant Juartzite is a hard, calcareocus siltstoene. This, again, is a grada-
tional aone between the Vel Brillant and the Saysbec Limeatone.

The Val Brillant is well exposed four to five wiles northeast of la
Redsmption, two miles sast of La Redeuwption, and approximutely two miles west of
St. Marcellin, There are several good exposures in the Lake Hatapedia area. On
Isabelle Brock, Lessep Township, there is a minisum of thirty feet of Val
Brillant(?) exposed. The extent of the Val Brillant underlying the Permit area
is strictly conjeetural. The sand is well exposed on Lake Matapedia and to the
west exposures are recorded near Lake des Eaux Morts., It is probable that the
Vel Brillant extends south to St. Zenon and Lake Chasseur and possibly even
further to the south.

The relstionship of the Vel Brillant to the St. Leon in Ouimet Town-
ship is not discussed, as little is imown concerning this relationship.

The Val Brillant Quartsite is Silurian in ags. Sorting and cross-
bedding studies of the Val Brillant in the area south of Rimouski have shown
that this well-washed sandstone is probably a third cycle sandstone. The first
sand is balieved to have been deposited during Precambrian time, and the third
cycle derived from a sand in Cembrian to Ordovician beds. The direction of
transportation was frem the north-northesst (Lajoie, 1960), so that the basin
side of the early seas was to the south,

Ravabec limestone

The Sayabec Limsstone is named after the village of Sayabec, in the
Lake KMatapedia Seigneurie. The type section was originally msasured in a small
quarry about two and ocne~half miles esst of the village of Sayabec, This
quarry is now filled in with debris (Beland, 1960), but & larger quarry one
mile north of Val Brillant is reported to have exposures of Sayabee similer to
the original type section.

At this locality near the type section, the Sayabec Limestone consists
of oolitic and pelletoidal limestone, well-bedded, grey, foesiliferous limsstons
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with fossiliferous, grey, argillaceous shale partings, and a coarsely mettled,
grey limestene, in ascending erder. lLear the village of La Redemptisn the
Sayabee Limestane is a ocosrsely-bedied saries of silty, grey, fairly soft lime-
stene, and Righly foesilifereus, soarsely slastic, grey, petrolifersus limestons
(Plate 38). The clastic, erosien resistant beds are composed almost entirely of
carals, pleces of stremstepera (Flate 4i), crinedd stems amd brachiopeda. On the
northern limb of this synclimal structure, four to five miles northeast of la ,
Redanption, there is & three-foot bed of limestone cemposed predominantly ef twe-
to three-inch brachiopeds (Pentamerus oblongus). In this same area thare is a
thirty-foot section of delomitised quarts samistone near the base of ths Saysbec
Limestone that weathers to a very poreus, permssble, friable rock nsar the sharp
mﬂ(w’m ﬂ%t).lu limestons. This saxd has been traced 2,000 fest aleng strike
ie, 1 *

The limestene beds in this area are gemerally petrolifercus, although |
only the base of the section was studied. An anmalysis of hydrocarbon contemt in |
the !Iarab;c Limestons near Lo Redemption gave 0.17% hydrecarbons (Awbert de la
Rue, 1941).

Two miles west of St. Marcellin, along a tributery of the Little
Kelgotte River, the Sayabec censiste of mettled, grey limestene with minor beds
of calcarecus siltstons. Farther south atross the fields the 3aysbec is exposed |
as mediwe-bedded, gray, silty limestone with miner argillacesus limestone
partings. This sectien is described in descending erder.

- EE e o e

In summary, pelletoidal and ocolitic limestones are found near the base
of the Sayabec. This silty and colitic-type limestone grades up into interbedded,
silty limestones and coarsely clastic reefoid limestene with many cerals and
other fossil fragasuts. 4 mottled limestone with siltstone mstrix is generally
found near the top of the section.

The 3ayabec Limestone overlies Val Brillant Quartsite with a grada-
tienal, conformable contact. This sone of comtact is 150 feet thick, four teo
five miles northeast of La Redemption. In a quarry, a mile north of Val
Brillant, this transition sone is probably less than twenty-five feet. The
Saysbec underlies the 3t. Leen Siltstone conformably. This transition soue may
extend over 1,000 feet through the section. The first indicatien that the top
of the Sayabec is being approached in section is the ocourrence of a green-grey,
calcareous siltstone. The percentage of siltstens gradually increases until no
Saysbec-type limestone remains.

The largest recorded thickness ef Sayabec (and Silurian) Limestone in
the Gaspe-Rimouski-Natapedis area is on the south limb of the syncline nesr la
Redemption. At this locality, the interbedded reefoid and eilty limestone is
close to 2,000 feet thick (Lajoie, 1960). On the north limb the beds are close
to 1,700 fest thick. In the quarry near Val Brillant, the type section of the
Sayabec is about fifteen feet thick. It is obvious that a new type section
should be made of the Sayabec for the La Redemption area.

The contimuation of the Sayabec under the Permit ares is again
conjectural. Beland (1960) fesls that the limestone disappears south of Ouimst

J. €. SPROULE AND ASSOCIATES LTD.



e T T e ——

Touwnship. A good thickness of Sayabee Limestene probably underlies Awant jish,
Kemtaye and Masso Townshipe, possibly in excess of 800 feet.

The Sayabec limestens i3 $ilurisn in age. In the La Redemption sres
the limestons sequence comtaing & threo-foot bel near the base cemtaining
WW(WM).&M!M!IWW!»
wm. L 2

3t. Leon

The 5t. leon Siltstene is named after the village of 8t. lewn-le-lranmd,
Pinsult Townghip, and the type section for this fermation is located near the
village of the same name.

The $t. Lean is characteristically a grey-green, calcaresus, green-
gray westhering siltastome. This giltstene is found cemmonly throughout the
sectien.

One of the better exposures of the 5t. Leen eutorops to the nertheast
of the higiway going southeast frem 3t. Blandine iz Maopes Towmship. Intervals
in the section are covered but same of the units in this section will be

. discussed in ascending erder. The first wunit consists of siltstone, sandstene

and conglemerate. An omtorop of it is located between the church and the greve-
yard in the village of 3¢. Elandine en the east side of the read. The siltstone
is typical green-grey, with the occasional mmall brachiopod imprint; the silt-
stone is five feet thick. The earxistens is tem feet in thickness, fine-grained,
calearecus, brownish grey and micacecus, and it is in sharp centact with the
siltstene. The overlying limestome conglomerate is sgainm in sharp cemtast with
the sandstons. The conglomerate is aspproximately 50 feet in thiciness and
consists of cearse, bioclastic, fragmented pedbbles cemented by the St. Leen~type
greay-green siltstens. The pebbles are tightly packed and contain crinedd stems,
plecess of coral and brachicpeda. The conglemerate alse contains minor grey,
shals pebbles. The sandstone generally occurs as lenses withia the conglomerate
(Beland, 1960). Proceading across the fields to the south, there is a large
covered sone, then s bedded series of siltstene, sandstone, limestone
conglomerate, sandstons, calcarenite and limestone.

Approximately three miles along the highwey frem 5t. Elandine, on the
southwest side of the road, there is an exposure of interdbedded coarse-grained,
calearenitic sandstone, siltstene and pebble conglomerate. This latter sectiom
messures approximately thirty feet and the conglomerate in this unit, which
occurs near the top of the 3t. Leon, is called the "Three Nuns'

(Beland, 1960). This conglomarate has a siltstome matrix; the pebbles are well
rounded to subangular and they are composed of chert and siltstene, possibly of
Ordovician age.

Limestons conglamerstes, similar to the conglomerate which outcrops
in the village of 3t. Hlamiine, occur throughout the St. leon sectien.
conglamerates vary in the degree of sorting and reunding of the limestone and
shals pebbles, but the limestone is generally of the same blue-grey teo grey,
silty limestone, or bioclastic limestene, which is similar in appearance to the
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Sayabec-type limestone. Hewever, the foesil assmmblages found in the lime-
?momm)ucmthmmumw, bt are 3t. leon in age
“.1 [

By far the most interesting emtcrop of this 5t. Leexn cenglomerate is
located at Nelgette Falle, on the Harth Relgette River in Neigette Tomshiy.
This 200-feot section of limestone boulder conglamerste is reported to be
approximately midway in the 3t. leca Siltstone sectien. The limestone bdlocks,
which average eight to tem fest acress, are cemposed of bioclastic limestons.
The cementing material is a green-grey siltstone (Plate 64). Fossils in the
boulders include corals (Faveosites, Halyeites), crineid stems, and stromatoporoidd
up to three fest across the base (Plate 6B). Fossils are zlso found in the
siltstone matrix.

In this section there are 150-foot lenses of finely orystalline,
grey liimestone centaining the occasional crinoid stem. This limestone is
coapletely different in character and appearance from the surrounding secend
aycle clastic limestons. Oolites and pellets h2ve been observed in thin
sections of rock from this finely crystallins limestane (Lajoie, 1960).

The assemblage of csarse boulders ami the asseciated, distinctly
different, crystalline limestane suggests shallow water off-resf conditiens.
The sine of the limestons blecks precludes the possibility of the dlooks kaving
been transperted very far from their place of origin.

Two miles east of Wallace-Mills, Awantjish Township, there is
approximetely fifty feet of limestone and shale pebhle senglomerate, siltsteone
and minor red siltstons beds.

The contact of the St. lLsan with the underlying Sayabec is gredatiomal
in nature. The transition takes place over 1,000 feet in section. The rock is :
called St. Leon when ide percentage of siltstone is greater than the percentage
of limestone. The S5t. Leon is reported to be cenformably overlain by the Cape
Ben imi-Grand Oreve formation of Devonian age. lowever, as peinted out by
Beland (1960), this may not prove to be the case, particularly in the Lake
Temiscouata area to the west where the Devonisn lies in fanlt comtact or angular
uwnoonformity with the 8ilwrian.

The St. Leon covers a good portien of the north half of the Permit

area. It is probably 6,000 to 7,000 feet thick on the Permit block. The St.
Leon is the uppermost Silurian rock recorded in the Permit area.

Devonian
Cape Bon Ami-Grand Oreve Po&tm

The Cape Bon Ami-Orand Greve has been mapped as one formation as the
twe wnits are not distinguishable in the fleld.

The type section for the Cape Bon Ami for the Gaspe region is at
Farillon Peninsula in Eastern Gaspe. The name is derived from a point of land

-
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at this locality called Cape Bon Ami.

The type section of the Grani Greve is also at Farillon Peninsula.
The Peninsula forme a continuous cliff as high as 700 feet, facing north. At i
the type locality the Grand Greve is well-bedded, cherty limestone and calcarsous
siltstone while the Cape Bon Ami is shaly to finely sandy, softer limestone.
Inland, these formations are considerably thicker. In the Murdochville area
these formetions are iistinguisheble (Ford, 1960), but further to the west, as
mentioned previously, the separation of the two is impossible in the field.

the Cape bon ami-Grani Creve consists of medium- to massive-bedded,
blue-grey, silty limestone and calcareocus siltstone with minor, softer, grey,
calcaresous shale. Fossils are fourrl in most ocutcrops. |

S5ix miles southeast of St. Blandine, Macpes Township, the Cazpe Bon |
Ami-Croni Greve 1s a soft, calcareous, blue-grey muistone. The formation forms
prominant hills in the north-caentral part of the Permit acreage. Two miles ‘
southwest of Wallace-Mills, Awantjish Township, at the junction of two roads, 4
the Cape bon sml-Grand Ureve isz a finely crystalline, grey, grey-weathering
limestone with a fetid odour. spproximately one mile southeast of Gauthler
Lake, the formation consists of hard, grey, calcareous siltstone, slightly
petroliferous (Plate 83). Three miles east of Val irillant, on the main high-
way, Cape Bon Ami-Grand Greve rocks exposed in & road cut are compesed of grey, l
laminated, calcareous siltstone 100 feet in thickness. The beds dip sixty '
degrees to the south and a plane of schistosity makes a small angle with the
bedding plane. Immediately south of Causapscal, Casupscull Township, the Cape
Bon Ami-Crand Creve is a massively bedded, grey, locally laminsted, silty |
limestone (Plate 84). ‘ |

The Cape Bon Ami-Grand Greve is believed to conformably overlie the
3t. Leon. Further stuiy near Temiscouata Lake may prove that, in this area at
least, the relationship is one of angular unconformity (Beland, 1960). The
Jevonlan over S8ilurian in this srea may be in fault contact but the two systems
have been found in the field fifty feet apart with no evidence of faulting.
During the 1961 field seamon the Quebec Department of Mines will attempt to
uncover this fifty-foot zone to establish definitely the contact relationship
between the Devonian and Silurian.

R T

The Cape Bon Ami-Grand Greve may be overlain conformably by the
York River.

=

The Cape Bon Ami-Crand Oreve is estimated to be 5,000 feet at its
thickest point. The formation outcrops in the northeastern part of the Permit
area and in a band a faew miles wide in an approximate east-wast direction
across the centre of the Permit block.

The Cape Ben Ami-Grand Greve is Lower Jevonian in age and it is
considered by Beland (1960) to be, in part, the lateral time equivalent of the
Fortin Slate. HeGerrigle (1950) has foundi, further to the east, beis of
Grand Oreve-type limestone in the lower Feartin. However, at the same time he
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has found at another locality, tabular, well-rounded Grand Greve limestone
fragaents in a basal-type conglemerate of the Partin.

Fortin Slate !
The Fortin Slate is named after Fortin Township in the Gespe

- Peninsula. The type locality is not obvious from the literature.

The Fortin Slate is a series of highly folded and faulted alate,
siltstone and minor conglameratic sandstone. The predominant rock type is a
green~-grey, calcareous, phyllitic slate impregnated with quartz and carbonate
vein material. The rocks are usually steeply dipping, and there are good
exposures of the phyllitic slate near St. Florence, Matalic Township, (Plates
7A & B) and along Price Lrothers lumber roads in Ronceveaux Township. In
general, the sediments in the Fortin are coarser to the east than to the
west (Heland, 1960).

The contact relationship of the Fortin Slate and the urderlying
sediments is conjectural Adue to conflicting evidence. Beland (1960) and

- MoGerrigle (1950) feel that the Fortin Slate may be equivalent, in part, to

the Cape Bon Ami-Crand Greve. McGerrigle has found beds of Grand CGreve type
limestone in the Fortin, but at another locality he has found rounded slabs of
Grand Greve limestone in 2 basal-type Fortin conglomerate, suggesting erosion
of the Grand Creve during early Fortin time. The relation of the Fortin Slate
to the York River formation in the Permit ares is unknown. McGerrigle (1950) !
feals that, ta the east, these two formatlions occupy much the same “
stratigraphic position.

The Fortin Slate occupies a twenty-mile wide belt that trenis across
the Permit block roughly from east to west. This bani of slate can be traced
sast from the Matapedia River almost to Malbaie Bay, a distance of approximately
one hunired and twenty-five miles. The thickness in the Permit block of the
Fortin is difficult to estimate because of the degres of folding and faulting.
Beland (1960) has estimated the thickness to be 5,000 feet or greater.

Correlation within the Fortin Slate was attempted by staff of the :

British iAmerican 01l Company, but it is reported that they met with little !
success (Hubert, 1960). The age of the Fortin has been given as Lower Devonian. |
i

York River-York Lake (Undiviied)

The name York is derived fram the York River and York Lake areas of
sastern Gaspe and it was in these areas that the formations were first
iescrited. The York River and underlying York lLake are discussed as one forms-
tion. The sandstones of the York River are generally coarser and less argil-
laceous than those of the typical York Lake, and beds of limestone are unique te
the York lake. The York Hiver-York lake in the Permit area consists of grey and
green, arkosic sandstone, siltstone and shale, with minor calcarecvus
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sardstone near the base of the section.

Southeast of the south end of Lake Mitis, the York River is a fine-
to medium-grained, grey, arkosic, brown-weathering, massive-bedded, semi-
indurated sanistone containing numerous imprints of plant fragments. The
imprints are one-half inch by three to four inches long.

The York Lake sandstone cof Lower Devonian age is believedi to be the
lateral time equivalent of the Fortin 3late (McGerrigle, 1950). In the central
FPermit area the Fortin would presumably overlie the Cape Hon Ami-Grani Greve
formation. The nature of the contact is unknown but there is a transition from
Grand Greve to York Lake in Fastern Gaspe. The Lake Hranch overlies the York
River-York Lake series of sandstones.

The York iiver-York Lake extenis across the scuthern part of the Permit
srea Yrom east Lo wegt, averaging five miles in width. The series widens frem
east to west and a2 flell distinction between York River 2nd York Lake his been
made west of the Mistigougeche River. Thickrneas of ihe carplex series has heen
estimat el to be 10,000 o 14,000 fesi.

The York itiver-York Lake is .iiile to Lower Devonlan in age. The
lithology of these formations in the Fermit area is strikingly simila- Lo the
same saries of rocks in Eastern Gaspe.

i4ke Branch

lhe term "lLake Branch™ was introduced by McGerrigle (1950) to apply
Lo a bend of red sandstones and shales located principally in Dundere and Richard
sownships of Central Gssps. The name is derlved from the Lake DBrauch of the
cascapldiis diver. There is no type section for the lLske Branch lue to
aizlequate contirmous exposures.

The lake bBranch in the Permit area conaists of red, impurs sanistone
and slitsiona., The formation conformably overlies the York River. Ths contact
betwes:. the two formations in the Richari-Gravier area is graistlional
{Carbonneau, 1959).

Heland (1960) has estimated the thickness of the L:ke lranch to be
4,000 fest. The Lake biranch outcrops between Heppel ani St. Florence in Casup-
scull Township, a distance ¢f approximately two miles. The rocks form part of
the Heppel syncline which trenis cast-west.

The Lske Pranch is Middle Ordovician in nge.

decent. and Pleistocene

Unconsolidate: s:ni, silt and boulders of Pleistocene to Recent age
are foun! covering the rocka of the Permit acrsage. In ths southern part of the
Permit the depth of s scisl overburden is grester than thes cover to the north.
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SMUCTIR OF THE MATAPED AR

Devenian and S8ilurian sediments ocour in a bread sgmelinoriwm in the
Matapedia-Rimouski region. Ordevician rocks outcrop te the north and sewth of
the Permit acreage.

Grdoviclian rocks have been camplexly folded and faulted by the
Teconic and Acadian orogenies. The Devonian and Silurian strata have been
 folded at the time of the Acadian revolution, which was at the close of Devonian
ti.eo

Devonian and S8ilurian rocks are folded along a northeasi-southwest axis
in the Permit area, and the direction of plunge of the folde is to the northsast.
The anticlines and synclines formed generally have amplitudes of two to thres
miles. The folds are fairly complex with sympathetic frecturing near crests and
drag folding along the limbs. In the southern Permit area, the structural
‘deformation was intensified, and the plane of schistosity in the Fortin Slate
i belt is nearly vertical.

The Devonian and Silurian strata are in fault contact with Ordovician
rocks in the north and south Permit areas. To the north, the appruximate Ordo-
vician boundary between Devonian and Silurian is merked by the Matapedia Lake
Fault. The Matapedia Lake Fault is a complex, en echelon type of normal famlt
‘with the south side dewn. The transcurrent movement ig not known, but near lLa
'Redemption the vertical displacement would appear to be close to 4,500 fest or
' greater.

The Fortin Slate is in fault contact with Qrdovician rocks south of
the Permit doundary. #ltheugh thia fault is not readily apparent in the field,
it is a praminent feature on the serial photographs. The Fortin Slate is over-
thrust over the York River on the north contact of the Fortin Slata.

Pre-levaonian-Silurian highs probably existed in the basement rockas.
These highs may have been caused by Precambrian granite masses or by intrusive
masses of later age. The Humqui Lake and imqui anticlines may mark an area of
early high basement relief (Figure III). The lithology of the sediments of
Devonisn and Silurian rocke changes from the north ard to the south of the
Humgui lLake anticline, suggesting the existence of a barrier between these two
areas during Devemian and 3ilurian time. The sequence of conformable rocks of
devonisn and Silurian age in the northern Permit area was derived from a source
rock fram the nerth-northeast. The source direction of the Fortin Slate and
older rocks is unknown, except that the scurce direction is probably not from
the north.

In swmmary, the ares may be divided into two aress of structural
deformat.ion; first, the Permit ares to ihe north, which has been folded and
faulted with fracturing slong crests of the folds; and secondly, the Permit ures
to the south, which has been intensely compressed with near-vertical cleavage
in the rocks.
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Ordevician and Cambrian

Shales of Ordovician age in the Port Daniel area teo the east have been
| tested for the cammercial extraction of oil by Imperial Oil Limited (Reliff, 1960).
Although geographically removed from the Permit acreage, the envirommental comdi-
tions, if not the ssme, may have been similar in the basin of deposition to the |
- wegt. There is no lithological or obviocus structural resson why these two aress |
. were not the same basin during Ordovician times. Therefore, Ordovician amd/or |
 Cambrian rocks could underlie the Fortin Slate-Yark River belt of sediments. :

The migration and accumulation of petroleum products from Ordovician
and Cambrisn strata intoe Usvonian and Silurian rocks may have taken place during
- the Acadian orozany.

Silurien

Sayabec Limestone

The most favourable potential source bed in the Matapedia-iimouski .
ares is the Seyabec Limestone. Lajoie (1960) has messured a thickness of 2,900 |
feet in the La Redemption area for this coral-bearing, petrolifercus limestons.
The Saysbec Limestone exhibits porous westhering (Plate Li). |

The gradations]l contact of the underlying Val HBrillant to the Sayabec Q
Limestone is markei by the occurrence of porous, dolomitic sanistone lenses. The !’
dolamite occurs 2s 2 cementing material to the well-rounded quarts grains, and i
solution of the dolomite at depth would produce a very favourable sone of porosit;
and permeability. Northeast of the village of la Redemption, this porous sand has
been traced for 2,000 feet along strike and the sandstone is thirty feet thick.
The uppermost part of the unit, nearest the limestone, appears to contain the
maximm weathering perosity and permeablility. The Sayabec Limestone underlies
the sandstone at this locality, and the Sayabec is in part pelletoida..

Hasar the top of the Sayabec there are hard, silty, beds of limestune
which would present excellent reservoir bels, bcrause ¢f induced porosity by
fracturing and faulting during late Devonien time,.

St. Leon Siltstone

Limestone beds with corals (Favoaites, Halysitesz), stromatoporoids and
erinoids occur throughout the stratigraphic sequence of the 3t. Leon giltstome.
These reef-type founa are possibly explained by lecal, or even continuous, shore
corditions causel by basement highs during the period of 3t. Lean deposition.
Where these fossiliferous limestones occur, the occurrence of hyirocarbons can
be anticipatei. Une of the most favourable areas for possible off-shere reef
comditions during 3t. Leon time would be on the north limb of the Amgul anti-
cline. (Figure I111). This anticlinal limb may represent the southern limit of
the Awant jish basin deposition, the barrier to sedimentation to the south being
' the previously discussed pre-Silurian basement high.

—
]
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The varied litholegy of the St. lLeon 3iltstone may possess horisons of |

shale, sanxistone or siltstone that may have updip lithological changes which

! cowld entrap hydrocarbons. Fermeable sandstones were observei in the St. Hiane

dine area, and faciee changes may be expected along strike.

Sympathetic fracturing ani faulting along crests of anticlines ard
synclines would cause induced porosity for the retention of hydrocarbons.

Devenian

Cape Bon Ami-Grand Urove

The Cape bon Ami-Orand Greve is mildly petroliferous in Lhe Wallsce-
Mills aree of Awantjish Township. It caps the Silurian strata in much of the
northern Permit area, amt its non-porous, non-permeable nature should be borne
in mind,

Qther Devonian Strata

In Dr. Beland's "Preliminary Report on the Osk Bay Aresa", (1958), he
mentions "Coquina-like beds a few inches thick and several thick coralline and
algae reefs were noted in the southwestern part of the sone between the St.
Fidele Road and Ristigouche River." These reefs have been dated paleontolo-
glcally as possible Devonian (Beland, 1960). Beds of similar iype possibly
underlie the Fortin 3late on the subject Permits.

Structural Possibilities
Basement Highs

The northern section of the Permit area is more favourable to photo

E interpretation, as marker beds are more readily traceable. The folding, which

reflects irregularities in the basement, msy have caused induced porosity aleng
the nose of folds where the fracturing and faulting were intensified during
deformation. The south Permit area 1s covered with overburden and many aspects
of the unierlying structure are obscured. The southern section is jointed,
faulted, and in general appears to have been subjected to a higher degree of

i

structural deformation than the northern area. There are structural highs in the

Fortin formation, possibly refleciions of Ordovician or earlier basement highs.
Dependent on the lithological character of the seiiments underlying the Fortin,
these highs could be of economic significance. Two areas of locally strong
structural relief shown on the photomosaics from photo-interpretation are of

' special interest.

Fauitse
The Matapedis lake Fault is probably & normal fault along which the

il

south side has moved down. The northern limit of the Mitis Lake syncline against |

the plane of the fault could act as a seal to hydrocarbons within the Sayabec
Limestone, or within the St. leen 3iltstone.
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The overthrusting of the Portin Slate en permeable, porous York
River sandstone in the central subject Permits presents interesting structural

’* pouibilit.iu for the entrapment of hydrocarbons.

Tolds

The nature of the structural deformation in the north Permit area is
such that fracturing and faulting on the nese of folds may have produced
induced perosity. Four localized areas along the St. Charles, Mistigougeche
and Humqui anticlines and along thc eastern anticline of the Mitis Lake have
besen marked on the photomosaics as being areas of special interest because of
the evidence of local fracturing and/or shearing that should result in improved
porosity conditions. Although we have not carried out detailed work in the
field or photogeologically along the structures concerned, we are prepared to
recommend that, assuming the presence of these anticlinal structures as shown,
the best locations along the structures are at the positions indicated on the
photomosalcs. Two locally fractured areas along structural features south and
southwest of the town of La Redemption are of particular interest.
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STRATIGRAPHY OF THE EASTIRN GASPE AREA

Parts of the stratigraphic sequence have been studied st varieus

localities in Easterm Gaspe.

The fellowing list of formatiens includes only

those which have a bearing on the Company holdings, namely, Permit No. 156.
Table of Formations

Era, Period
Stage Formation
CENQZQIC
Quat ernary Recent and
Pleistocene
MESQZOIC ar
PALEOZOIC
Triagsic?
Pennsyl- Basic Dikes
vanian?
PALROZQIC
Mlddle or
Lower
Devonian
Hamilton Battery Point
Hamllton York River-
York Lake
(undivided)
Lower Devonlan
Oriskany Orend Oreve
CUriskany Cape Bon Ami
Jevonian-
S4lurian $t. Alban

(4ncludes Grif-

fon Cove River
beds)

Jdartmouth and
St. Jesan River
saries.

Description

River, lagoon, bar deposits,
gravels.

Diebase, usually amygdaloidal

Arkcosic sandstone, conglamerate
with red beds near top.

Arkosic sanistone and shale
local limestone and cong-
lomerate.

Cherty ard silty limestaone,
calcarecus siltastone.

Soft, grey limestone, sandy
limestone.

Soft, clastic limestone with
red and green shals, calcareous
itstone, reefy limestone.

Similar to St. Alban will pro-
bably ecour in subsurface.

- ANGULAZ UNCONFRMITY -

o

5000-7000

1000--6000

2000~4,500

1050-6000

3303000

25002

i
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Table of Formations - Continued

Era, Feriol

Stage Formation Description Thickness
—-—Jn-mw« . r—_—— W
#Mddle Beds at Orif- Hostly lark shales
urdovician fon Cove Lo
Uros Suisseau
Lovier Czpe Honler Jerk grey shele and limestoneg 56T
Urdovician ieds local rel and green shale, local

conglamerate and sandstone.

Jescription of Fermations

Lower Updovician

Lape Rasier Beds

The upper portion of the section of the Cape Rosler beds examined
immediately underlying the Silurian at Cape Rosler consistel of meiium-vedded,
laminatel grey limestone interbveliei with dark grey to black shales. The rock
is veiied with white calcite. The Cape Rosier Leds rest under Silurian strata
with sharp, angular unconformity.

“iddle Jrdovician

Seis at, Griffon Cove Lo Cros Ruisseau

Lede of this age ani iescription are referred to in the geclogical
literature simply as "Beds at Griffon Cove to Cros Ruisseau” (McGerrigle,
1960). In a road cut one mile southwest oi Griffon Cove on the Griffon Cove
Roed there 18 an outcrop of fairly bari, eliiy, grey, rust-brown weathering,
shale. Similar beds occur along the sea coast at Griffon Cove.

Devonian-5ijurian

Uaptmouth and St. Jean River Series

Rocks of this age do not appear in outcrop on the Permit arsa but are
almost certain to be present in the subsurface. Where exposed, they attain

- thicknessas of up to 2,500 fset and are camposel of greenish grey to light

green, seft, argillaceous arl silty limestone. The lowest stratigraphic unit

in the St. Jean River area is a massive limestone, fine-grained, dark grey, with

scattered pebbles and conglomerate lensee. One of these lenses, in the St.
Jean River area, is over 1,000 feet thick. Generally speaking, formations in
this group (Silurian-Devenian) appear to thicken and thin irregularly. On

' Wooden Bottom Brocok, the conglomerate sone is overlain by a thick section of

greenish grey, shaly limestone which is reefal in character. Such reef fossils
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ag eernls and siremiepereids, though peerly preserved, are locally abundamt.
Where onpesed, this resfal limestens is invariably petroliferous. Similar

of resfal limestone, as described abeve, alse ocour in a contimmens
belt through sewthern Fertin and Jemcas Townships and are exposed in part teo
the west in FPower Township. To the west, there is an extensive exposure at the
corner of Sireis, Gastonguay, Helland and Fletcher Townships, and to the morth
snd nertheast are expesures in northeastern Fletoher and Galt Towmships and

| west-central Baie-Gaspe Sud Towmship (see Pigure IV).

. Alban P Includes Griffon Cove River Bed

The type ssction of the 3t. Alban formation is on the sea coast at the
foot of Mount St. Alban, two and one-quarter miles south of Cap des Rosiers

. village in the Perillon Peninsuls area. mot.ypouctiennpronntothcnini-aj

thickness of the formation (MoGerrigle, 1960).

At the type sectisn, the rock consists of green and red silty shales
with miner argillacecus limestone, and seft grey, fossilifercus limestene,
bedded at the base. The section is fossiliferous throughout with the lower
section containing corals, stromatoporoids, brachiopods amd crinoid stems.
Farther to the west, the 5t. Alban is less fosailiferocus.

The 3t. Alban overlies the Cap Rosier beds of Lower Ordovician age
with angular unconformity. The 3t. Alban is in sharp contact with the overlying
Cape Bon imi formation. This latter contact appears to be conformable.

At the type section, the St. Alban formation is 336 feet thick, but
on the Dartmouth River the St. Alban increases to 1,100 feet (McGerrigle, 19%0).
The St. Alban extends from Forillon Peninsula in a belt averaging cne-half mile
in width parallel to the coast line as far as Dartmouth River. On the Sydenham
River, McGerrigle (1950) has recorded 2,350 feet of strata. Purther inlamd,
vwhers this formation has been penetrated by drilling, considerably greater
thicknesses are indicated, for exsmple, sections from Imperial Gaspe No. 1, Bald
Mouritain Ko. 2 and P.C. No. 1. Sections of the St. Alban are definitaely reefal

ard provide a good drilling target.

The lowest part of the St. Alban formation is designated as the
Griffon Cove River beds. The Griffon Cove River beds are exposed in road-cuts
along the Fax (Renard) River Road and, according to Kindle (1936), on the Syden-
ham River. They are considered to be Keyserian, equivalent to the lowest part
of the St. Alban formation, and varying in thickness from 200 to 4LOO feet. The
Griffon Cove River beds are locally reefal and contain such fossil assexblages
as ostracods and corals (see Figure IV).

On the basis of brachiopod sones, McGerrigle (1950) has mapped the
St. Alban as Lower Devonian. Cusming (1959) and Burk (1959) have mapped this
unit as Silurian on a basis of graptolite fauna (Monograptus).

s
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Lower Devonian
Cape Bon imi Formation

The type section for the Cape Bon Ami formation iz in the cliffs on
the north side of Forilien Peminsuls. The formation is named after a cape of
the saxe name at this lecality.

The Cape Bon Ami consists of meiimm to coarse, well-bedded, soft grey
limestone with minor argillacecus limestone partings.

The Cape Bon Ami, in sherp contact with the underliying St. Alban,
appears to be conformable. The Cape Bon Ami is conformably everlain by the
Grand Greve formation.

At the type ssction, the Cape Bun Ami is 1,085 feet, but thicknesses

up to 2,000 feet have bosen recorded on the Dartmeuth River (MeGerrigle, 1950).

The maximm thickness messared in ocutcrop occurs on the south limb of the Malbale
syncline, where it appears to be in the order of 6,000 feet thick. According i
to MoGerrigle (1950) this thickening is due to the addition of clastic beds up to
800 feet thick in the lower part of the fermstion. The clastics are medium~
grained feldspathic sandstones ard dark gresnish grey to brownish, silty and cal-
careous shale. Conglemeratic beds vary in thickness up to eight feet with a
matrix of hard feldspathic, medium-grained sandstone (see Figure IV). The Cape
Bon Anl is found throughout the northern part of the Gaspe sedimentary trough., In

~ many places, freshly broken pieces of the Cape Bon Ami emit a fetid odowr, and in:

| to charty limestones and calcarecus siltetenes, gsnerally well bedded in eme- te

several localities it emits a definite petrolifercus odour when freshly broken.

Early werkers (Dresser and Denis, 1944) assigned the Cape bon Ami te |
Lower Devonian age. Cwumming (1959) tentatively places the lower portion ia the
Silurian, although Burk (1959) retains the Cape Bon Ami as Lower Devonian. We
have followed ths latter. Accerding to McGerrigle (1950) faunal relationships
betweor the Cape Bon imi and the Orand Greve are overlapping.

(rend Greve Fermation ;!

The type section of the Grand Oreve formation is in the north-facing
cnrfsctlu'illln?minnh The name was probably given to the formation Wy |
Logan (McGerrigle, 1950) who was the first persen to describe the section. I

The Grand Oreve at the type section is compesed of dark grey, siliceous

six-inch beds. Though miner variatisams in lithelogy de eccur, the emtire Gramd
Greve could be deseribed as silicecus limestene and shale with local chert
nodules, and bemtenite sesms, amd in part caloarecus siltstome. It is remariably
well and thinly bedded, and abundantly fossiliferous.

The Grand Greve cenformably everliss the Cape Bon Ami fermation and
agpears to be confermably overlain by the Yerk River-York Lake seriss of
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The trend of the Urand Grevs outcrops is parallel to the Gaspe Penin-
sula, from the Matapedia-Rimcuski area to the Forillon Peninsula. At the type
section, the minimuwm thickness of 1,387 feet was measured, but seme three miles
to the west of the Forillen area it appears to be around 1,600 feet thick, and
still further to the west is estimated at 2,500+ fest. On the Bald Mountain and
Mississippi anticlinal structures, the thickness of the Grand Greve has been
estimated to be about 4,000 feet. 1In one other locality a thickness of some
45500 feet is indicated. Thus, this formation, like the Bon Ami, appears to
thicken in the gesneral area frawm Griffon Cove southwest to the S5t. Jean River
(see Figure IV). The Grand Greve is Lower Devonian in age ani, like the Cape
Ben 4mi, is locally petroliferous.

Middle or Lower Devonian

York iiver-York Lake (Undivided)

The type locality of the York River is along the York River and in the
York Lake arsa. The York River consists of predominantly grey, arkosic sand.
stone and shale. In central Gaspe thers are acid dyke and sill rocks of similar
age associsted with the formation.

The type section for the York Lake series as mapped by Jonas (1935) is '

in the general vicinity of York Lake. The York Lake seriss consists of inter-
bedded shale, sanistone and limestone and appears to be a tramsition zone between
the York River formation and the Grani (reve formetion. The York Lake series
may not be present on the acreage but a facles egquivalent, a light grey to white,
medium-grained, quertzose sanistone with small interbeds of a hari, dense,
(siliceous?) limestone up to thirty-five foet thick will likely be present.

Hecause of the 1ifficulty in distinguishing between the York River and
tork Lake s nistones, Lhey are included together for purposss of this report.
the York Hiver-York Lake conformably overlies the (rani Greve ani is conformably
overlain by the U-tiery Point formaetion. The contacts are gradaticnal in each
cesa. As a general fleld distinction, the York River-York Lake fermation has
&8y, plagloclase feiispars in the s:ndstone, whiie pink feldspara are found in
the natiery Point san istone.

I'he York diver-York Lake outcrops sxtensively in the Gaspe area. It
can and does vary in thickness considerably. The thickness of the formation in
the Fermit area woul! probably be 4,000 to 5,000 feet.

The York Fiver-Yeork iake formaiisn contains s prolific faans of
aryounes, biachiopods, pelecypois and gastropods. OUn the fossil evidence, it 1is
placsl in Lhe ¥iddle Devonian Hamiltonlan.

‘here are many reportei oll seepe in the York River-York lLake forma-

tlon. I fact, most «f the oll seeps reported occur in the York Giver-York lake
ceiatively close to “he coutact with the (rand rave.
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. coarse-grained, greenish grey, friable sanistone, locally conglemeratic (Plate

| section was first measured in 1863 by Logan and it includes 7,036 feet of shere

Battery Poimt Parmation

The type section of the Battery Peint formatien is aleng the sea
coast whers the Battery Park Hotel stands, just ecast of Gaspe village. The

section. He called it the "Caspe sandstone” (MoGerrigle, 1960).
On the north shore of Haldimand point, the formation is medium- to

10B), and contains occasional fossil fragments. The sandstone is generally i
crossbedded, massive and cliff forming at this locality. This section is
sppraximately fifty-five feet thick and weathers in a porous fashion (Plate 104).

Along the Sydenham River in Sydenham Township, the Battery Peint
formation was found to consist of 1,500 feet or more of sandstone and shale. The
top 500 fest of the section consists of medium- to coarse-grained feldspathic
sandstone with interbeds of green and rel sandy shale. The sanistons beds are
locally concreticnary and conglameratic. The lower 1,000 feet of section .
consists of massive to platy sandstone with minor grey shale partings. 5

The Battery Point conformably overlies the York River-York Lake. It
has been penetratel by drilling to 1,400 fest on the Haldimani structure. It
hags a total thickness between 5,000 and 7,000 feet. While there has been
considerable discussion as to the exact age of the Battery Point formsation
(willdam, H.5., 1910 and? Boucot and Cumming, 1953), we are inclined to agree
with McCerrigle (1950) who assigned it to the Middle Devenian Hamilton. |

Iriassic or Pennsylvanian

tasic Jikes

In the general area of the eastern Permit, several basic dikes have |
been mappet. The best known is the Tar Point diebase which hss been described |
as follows {McGerrigle, 1950), "Dark grey, fairly cosrse-grained diabase, in
which druses, amygdules and joints generally are lined with chalcedony and often
filled with liquid pet:oleum or with pitch. The dike is about 35 feet wide."
Five other iikes have been mapped ir. the area north of Gaspe bay, all cutting

the Battery Point formation. Cuttings of igneous rocks have been noted in
samples from weil d1-111ing elsewhere in Hale de Gaspe 3Sud and Galt Townships,

all apperently in the York River-York lake formation. Their significance, as

far as petroleum possibilities are concerned, is that they could, unier proper
st.uctural conditions, form a trap and should not be canmpletely overloaked or
misinterpreted.

Wusaternary
Glacisl History

The glaclology of the Gaap~ reninsula is not too ciear as yet, but
the consensus seems to bLe that alli »nr part of the Gaspe was inveied by
Laurentide ice. It appears that the general movement was tc the southeast and
that 1t was strongest in the Matupeiir srea. With the retreat of the Laurentide
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ice, leocal glaciers formel in the Tableteps and the Beland-Upper Yerk Mighland.
Redial distribution of erratics of local origin took place and probably a mmall
and very local peried of glaciation followed as an aftermath of the Tabletep-
Beland ice, centered primarily in the Mount Albert area and the sastern Shick-
shocks (Prest, 1957).

Recent amd Pleistocene

Sand and gravel deposits eccur throughout the region in the form of
river, lagoon and ber deposits. Glacial deposits of the kame or esker type are
not abundant. Few of these deposits are very thick over an extended ares amd
for the most part consist of an aggregate of pebbles, cobbles and sand with

- locally an admixture of clay.

- no defined thickness over any great area. In general, these clays are c;lmoau.}

Clays of Pleistocene to Recent age were noted by McGerrigle (1950)
along the north shore of Gaspe Bey from the Paninsula westward for about three
miles and also at St. Marjorigue. These are irregular pocket fillings that have

- moderately stratified and alternate from dark to light greys. Some of this

material has been usei with some success in brick making and could probably be
used for cerasics.

STRUCTURAL GEOLOGY OF THE EZASTHERE GASPE AREA

The Permit acreage lies within the central belt of Paleozoic rocks of

. the Gaspe Peninsula. This belt is underlain by Silurien sand Devonian formations
thet exhibit the effects of Acadian (Shickshockian) folding. This central belt

can be considered as a broai symclinorium which has beean differsntiste! into
areas of subsidiary anticlinal and synclinal structures. Many of thesc
subsldiary folds are major structures; the Galt, the Miselssippi and the Haldi-
mard anticlines occur within the Permdt srea. These complex foli siruciures are
selatively broad.

Major faulting in the area in part perallels the folling. The most

prominent fault is the Northwest Arm thrust which extends from Gaspe village
- northwest through bulic de Gaspe-3ul Township into bBlanchet Township, ani then

on a more westerly course into De Beaujeu Township, where it appurently dies out.

The Galt anticline appears to 4ie out as 1t approuches the Northwest

- Arm fault te the sast. The Mississipp! articline becomes more complex as it

approaches the Third Lake fault gzone which is present to the west ¢f the Permit
AI'Bd e

The Haldimani anticlinal structure, aa shown on tue accompanying
photogeological mosajc, trenis southeast from the village of Gaspe. ailthough it
was suggested by Parks (McGerriglae, 1950) ths' the Haldimand anticlivc wight be
terminated to the northwest by a faulit ir the vicinity of Caspe village, this

interpretation was not rcceptel by McGerrigle. 'ws have considered the structural

feature west of Gaspe village snd immediztely south of the Noerthwesti Arm fault
to be & possible extension of the Haldimand anticline.
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PETROLEUM AND NATURAL GAS POSSILILITIES OF THE ZASTERN GASPE ARE.,

[

The history of exploration for oil and gas in the Bustern Gaspe region

goes back as far as 1836. In the period 1636 to 1860 many seepages were dis-
covered and/eor reported. In 1860, two shallow wells were drilled in the
vicinity of two of these seepages with negative results. During the period 18%
to 1903, interest in the oil and gas possibilities of Gaspe was again activated
and about fifty-five shallow wells were drilled. About half these shallow wells
indicated falr to goocd shows of oil and minor amounts of gas. It must be remem-
bered that the main objective of all this drilling was primarily to test the
Gaspe Sandstone series (Battery Point, York River-York Lake). It must also be
remembered that practically all of these esarly wells were locatel without regard
to lecal or reglonal geological features. For example, all twenty wells in the
Missiesippli Brook area and eight of the eighteen drilled in the Silver Brook ares
were located close to the axls of a syncline. There were many others that were
"located™ with as much abandon. According to McGerrigle (1950), thirty-six

of the fifty-eight wells drilled prior to 1903 were located in the Yark River
synclinal structure, which roughly parallels the south side of the Habitant
Permit area. The fact that even a few of these shallow wells gave shows of oil
at various horizons in the samistones is very encouraging.

Two general types of oll have been noted in wells and seepagea in the
Eastern Gaspe area, a light coloured, paraffin base oil as, for example, at
P.O.T. 20, and a heavier, dark green to brownish black 0il with an intermediate
base, such as at Asphalt Base No. 1.

In summary it may be said that in spite of the number of wells that
have been drilled in Eastern Gaspe, few of them were located on favourable
structures. Further, those that were located with regard to geelogic setting
were not drilled deep enocugh to completely test the now recognized possible

| reservoir horizons in the basel Cape Bon Ami and the S5t. Alban formations.

On the Company holdings in the Fastern Gaspe area, three known major
structures that deserve further investigation are the Galt anticline, the
Mississippi anticline, and the Haldimand anticline. The potential of the
possible reefy horizons in the basal Bon Ami and St. Alban has net been tested

~on any of these three structures.

Most published works en the Gaspe region point out the petroleum and
natural gas possibilities. This has been true from the earliest geological

~ investigations by Logan to the present day. McGerrigle (1930) sums up the Gaspe

{

possibilities as followe:

"The fact that the wells campleted in recent years were
failures, although located in the main with careful regard to the
geology, 1is disappeinting. However, the individual structures on
which drilling was done are too large to be condemned by one
fallure or even several failures, in view of experiences in other
and eventually preductive fields. The drilling resmlts to date
have shown that cemmercial depesits of petreleum are net present
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at shallow depths in this region. The fact that several of the wells
4id produce seme oil in spite of unfavoureble location, and the fur-

ther fact that this productien has coms from any of three formations |
(Battery Point, York River, Grand Greve) may be considered encouraging. f

"From such general considerations as the ages and nature of the
rocks of the region and the nature of the folding, it must be con-
cluded that in several localities conditions are gquite favourable to
the accumulation and net return of oil in commercial quantities, pro-
vided the initial source material was present. However, . . . it
seems apparent that better chances for production rest in the Gaspe
Limestone series (Orand Greve, Cape Bon Ami and St. Alban) than in
the Gaspe Sanristone series."” i

PROPOSED DEEP TESTS AND COST ESTIMATES |

Tests KRecommended

Proposed Deep Test No. 1, of the two recommended, is located in the !
Eastern Gaspe Fermit area (see Figures I and II and Photogeological Mosaic No. 7)
approximately one mile north ani three miles west of the village of Gaspe. This
location is on a structural feature which may be a2 possible northwestward exten-
sion of the Haldimand anticline. The proposed No. 1 well site is shown to be on

- lands originally excluled from the Permit area but later acquired by the Compeny.
" This hole might reasonably be irilled to the top of the Ordovician Cape Rosier ?

beds which probably underlie the Permit acreage at an estimated depth of from

19,000 to 11,000 feet.. On the other hand, the main prospects are the reefoid beds
- of the St. Alban formation, which may be tested at maximum depths of 6,500 to ;

8,500 feet., The principal prospective zones in the Proposed Deep Test No. 1 and
the depths which may be required to completely test each are as follows:

1. Possible porcus limestones in the Grand Greve
formation - 2,000' - 3,000¢

<., Pogsible porous limestones or sanly lime-
stones in the lower Cape bLion .mi

formation - 4,000 - 6,000

3. Reef limestones of the St. ilhan i
formation - 6,500 ~ 8,500°

L. Reefs and conglomerate zones in the
Dartmouth and St. Jean iilver series - 9,0007 - 11,000

Proposed leep Test lc. 2, located in the Matapedias-Rimouskl Permit
crea, is in an ares of possible i.luced porosity due to fsaulting andi fracturing
on the Mistigongeche anticline. The possibility of further detailed field
studies in this aree should be congiierei before the drilling of this second
location is undertaken. Jeep Test Nu. 2 should be drilled to the Silurian Val
Brillant Quartzite, estimated to be present at this location ai & depth of from
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8,000 to 10,000 feet. The principal prospective zones and the depths which
maYy be required to completely test each are as followss

1. Sands or reef limestones of the
St. Leon beds - 5,500% ~ 7,500°"

2. Reefoid limestones of the
Sayabec beds - 7,500% - 9,500°

3. DBasal sand lenses of the
Seyabec bels - 8,000 - 10,000"

With proper squipment and an efficient drilling contractor, the two
proposed holes could be completed in approximately ten months by & large rotary
drill. From experience gained in drilling P.C. No. 1, New Peninsular 01l Ltd.
in Holland Township, Gaspe, it would seem that no great difficulties should be
encountered in drilling to the proposed depths with rotary equipment.
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Cost Estimates

The following cost estimates have been made to cover the cost of
drilling the Proposed Desp Tests Nos. 1 and 2 to total depths of 11,000 and
10,000 feet, respectively, using rotary drilling equipment.

Do% Test No. 1 Do% Test No. 2
oo ’ i ]
Transportetion, Calgary to

Gaspe 5 50.000 $

iransportation, railheal or
dock to location 500 1,000

Roadl bullding ani site
vreparation 300 300 .

Jrilling cost for fully
evalusted hole, logs run

and properly cbanloned 440,000 400,000
Hanoval of rig fram location
snd return to Calgary 50,000
Move from ¥astern Gaspe to
iimonaki-Matapedia area 22,800
Total Cost for Ory Hole § 540,800 $ 424,100
Totul Cost for two Dry Holes $M

If poseibilities for commerclial production zre indicated, the
rollowing costs per well would be aiditional:

Cil String, 11,000 feet of 5 1/2%
casing, cement, cementing, flost
shoe, centralizers, scratchers

an?! wellhea § 37,000 § 37,000
Tubing, 11,000 feet, 2 7/8 EUE.

pup leoints, atc. 11,000 11,000

‘otai Cost for Producing Well ¥ 588,800 $ 472,100

lotal vost for two Producing Wells %150605222

In the case of Proposed Teep Test No. 1, it is estimated that the
cost of -irilling with rotury equipment comll be reduce! fram $540,800 to
585,200 if d0illing to compietely iest the St. Alban formation et a maximum
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depth of 8,500 feet sheuld be considered. If, en the other hand, the operator
is prepared to assume that the objective sones in the St. Alban formatien may be
reached at & maximum depth of 7,000 feset in the Proposed Desp Test No. 1 well,
the cost of drilling with rotary equipment is estimated at $340,000.

| It should be further noted that $100,000 has been charged to moving
from Calgary to Gaspe and return and that if further wells are drilled in the
area this charge will be reduced.

With respect to the possibility that the well may be drilled cheaper
| by & cable tool rig, we have contacted W. R. McMaster of Caledonla, Ontario,

who does not wish to make a bid at this time, mainly because of the 7,000-foot
depth and because of uncertainties as to water horizons.

SUMMARY AND CONCLUSIONS

i The Matapediia-Rimouski and the Eastern Gaspe acreages contain strata
. and structures that are considered to be favourable to the accumulation and

. retention of hydrocarbons. Both areas are realily accessible to cheap water .
. transportation, and are close to refineries. On the basis of our investigation,
~ we recommend the testing of two structures, the first of which could be made
immediately. The other should be subject to further study before an exact loca-
tion is selected.

The first of the structures to be tested is located in the FEasterm ‘
Gaspe Pearmit area. The proposed well site is appraximately three miles west and
one mile north of the village of Gaspe on lands originally excluded from the
- Permit area but later acquired by the Campany.

The other of the two structures recommended for testing is the
Mistigougeche anticline, located in the Matapedia-iimouski Permit area. The
spprokximate location selected is based on evidence of local fracturing and
faulting and presupposes that porosity on the structure has bsen developed in
this area. Further detsiled field studies should be considered bvefare the
drilling of this second location is undertaken.

The costs of 4Arilling Proposei lleep Tests kos. 1 and 2, one on each
of the recommended structures, with rotsry drilling equipment, to maximum depths
of 11,000 feet and 10,000 feet, respectively, to test all the formations which
we consider prospective, have been estimated at $540,800 and $424,100.

With respect to Proposed Deep Test No. 1, it is estimated that the
principsl objectives are reefal zones in the St. Alban formation, and that this
formation can be campletsly tested by 3rilling to & maximwa depth of 6,500 to
2,500 feet. The cost of drilling this test to 8,500 feet with rotary equipment
has been estimated to be $385,200. This zstimate includes the $100,000 estimste
for transporting & rig to and from ~lberta, half of which cost would not be
applicable to Propossi Deep Test No. 1 if & second test is to be drilled.
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Although the operator may be willing to assume that the principal
objective sones in Proposed Deep Test No. 1 can be resched at a maximum depth
of 7,000 feet and that a cable tool rig could drill the test teo this depth in
six months, the cost of the hole is somewhat uncertain because M. W. R. McMaster}
the only cable tool operator that we know of at this time in the general area,
refuses to give an estimate. The cost by cable toal rig may or may not, there- |
fore, be less than the cost by rotary. The cost of a 7,000-foot hole using i
rotary equipment and including total costs of transportation is estimated to be |
$340,000.

With respect to a further geological evaluation of the Permits, it
should be kept in mind that the survey recently campleted has been purely
reconnaissance both as to field and photogsological work and that, therefore,
further work of both types shouli be performed before the properties can be
regarded as properly evaluated.

With this in mind, field work should be started in the Matapedia- l
Rimouski area at the earliest opportunity to map in detail the Suyabec Lime-
stone, with particular reference to the basal section. The structural relation
of the Sayabec to fault zones in the araa should be accurately delireated.
Highs in the St. Leon Siltstone shouli be mapped and an attempt at correlation
maie within the formation. The relationships between porous, permeables and non- |
porous facies within this formation should have a direct bearing on future
exXplorat ion. !

. field attempt should be maie to determine the lithoclogy of the
formetions urlesrlying tae Fortin formation.

‘his field work shoulil be carried out over a full season with a geolo- |
gist and an zssistant geologlst. The same two-man party should investigate the ?
Permit area in Eastern (aspe, as well as the Matapedia-iimouski block. !
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