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During the summer of 1957, surface geclogioal investigations were
carried out by a Fan American geclogical party in the Mackensie River Aresa.
This work was continued during the summer of 1958 to the north and west into
the Peel Flateau Aresa. OStratigraphic work was emphasised and carried on in
the north and sastern ranges of the Mackensie Mountains and the northern
Franklin Mountains, Structural mapping was dons on the Pesl Platesu where
favourable structure for the scousulation of hydrooarbons was losated,

The 1957 field party coreisted of seven geologiste with D, 4. Martin
acting as party chief., OSubeparty chiefs were N.G, Koch, Y, Kswase, ¥, J, PNlop
and W.0, Richmond., Assistance was given in the flald by N, ite and b, Nelean.
The following susmer the fisld party consisted of six geclogiste with D, 4,
Kartin co-ordinating and N.0, Kosh acting as party shief. K5, Peterson wme
sub=party chief and able assistance was given in the flald W N, Ptevems,

P, Smoor and B, Natesn. During both susmers, supplies and Posdetuffs ware
flown by Camadisn Pagifie Alrlines from Bdsonton %o Norsan sells vhere Pan
American's float-equipped Otter or Beaver was awsilable W relay pods W owr
base cenpe. (Shown on Inclosures #2 and Ah.) Consds Ostering Cempany of
Edmonton supplied the foodstuffe, cocks and kitehen equipment, A Bell sl -
G=2 helicopter was contracted for both susmers from Spartan Alr Serviess of
Ottaws, Ontario. Oontaet with cosmercisl communisstion spetens st Nerman salls
we maintained by seans of & SO-mth twoswny radie, Hare My saplog W
found necessary in cases of excessive distances frem base enp, sonlast with
the fly canpe %0 base camp was made by seans of Di-watt sadel B hisbels
redios,

Fossils collected in Whe Mlald were Metified Wy br. P, e
and Dr. C.R, Stalek of the University of Alberta Osslogion) Departaest,




™he ares worked lies in sountainous country west of the Mackensie
Eiver FMlain and south of the Pesl Flatesu, Relief up to 5000 fest was encount-
ared in e ares. Fost of the ridges were devoid of vegetation and offered
#o0d landing spots for a helicopter, Sections measured were fair to good and
sany ssssured from 4000 feet to 5000 feet in thickness. Forty-nine sections
ware located and studied and & total of 240,940 feet of section were measured,

SATURG OF -ORK
™e prise purpose of the work was to obtain as much knowledge as

possible of the strstigrarhy and structure in the mountains to the s~uth of
Pan American's Hume River acresge. An attempt to project such stretigraphy
o the north towards the screage and a study of the relation of the mountain
structure to that of the Mackenzie Flain and Peel Flatesu was made, Aerial
recommaissance for determining the position of base campes, locating measurable
sections and noting structure present was carried ocut by Otter, Beaver and
belicopter. Hese mape and mosaics obtained from the Department of Mines and
Technical Surveys were used for plotting. Smmmqmduithaono
bundred foot tape or five-foot staff. Detailed sampling (approximately one
samplo for 25 feet) of the sections for stratigraphic purposes was carried
out. MpuﬁMhomhhnhthoﬂddbymmomewncmpusu,
and where more detall warranted, elevations were carried out along marker beds
by seans of Paulin Altimeters.

STEATIGRA FHY
During the two field seasons, rocks ranging from Cambrian to

Cretacecus were examined. faphasis was placed on beds of Middle Devonian,
Silurian, and Ordovician age. Other beds were mapped in a reconnaissance
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CAMBRIAN

Beds consisting of quartzites, gypsum, red and green shales, and
some carbonates compose the Cambrian in this area, Having no effective porosity
these beds were not considered economic and only occasional reconnaissance map-

ping of Cambrian beds was carried out,

ORDOVICIAN-SILURIAN:
Ordovician-Silurian sediments are for the most part indivisible

except on fossil evidence. In the west and south-west the lowermost unit
consists of siliceous sandstone and argillites, which represents a deeper area
of deposition than the carbonates to the east and north. The carbonate unit
has “een placed in the Ronning Group and consists mainly of dolomites with or
without chert and some limestones. Porous Ordovician and Silurian dolomites
are believed to underlie the central portion of the map area becoming dense to
the east and changing facies to the west to a more argillaceous unit and into
a graptolitic facies.

The carbonate beds appear to be a shelf-type with an open sea basin
 to the west. Contact with the overlying Lower Devonian is thought to be unione
formable in the east, with continuous sedimentation from Silurian into Lower
Devonian in the west, The Silurian-Ordovician carbonates are considered a
favourable reservoir under the Hume River acreage and all wells drilled should
penetrate the total section, |

LOWER_DEVONIAN (1)

At the end of S5ilurian time the ses withdrew only from the east
and north of the map area. Henoe from the Arctio Red River to the west sediment-
ation was changed only s.ightly and from sero to 1500 feet of Lower Devonian
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(7) sarbomates ware deposited. Oood vuggy and intercrystalline porosity ccours
in Lhe lower part of the section.

Towards the end of the Lower Devonisn the subsidence of the southern
rart of the shelfl ares allowed the sea to advance over a Karst type surface in
rocks of Silwrian age. Hence, from somewhere betwesn the Arctic Red and Hume
Uvers e sedisents change from & fine crystalline limestone and dolomite to
& dolomite breccia (Bear Rock formation) with a limestone and dolomite matrix,
The Bear Rock breceia is thus considered a facies of the lower part of what is
usually termed the "Lower lamparts”. Fossil evidence now suggests that the
Bear Rock is » mappable unit which lies disconformably on beds of Silurian age.
East of the map area the Bear Rock beds are often a very gypeiferrous dolomite.
Abundant limestone sink-holes where the Bear Rock is the surface formation,
and good water flow in Imperial Discovery #3 at Norman Wells indicates that
both good porosity and permeability are developed in this formation in at least
some aress in the general Fume River area.

MIDDLE DEVONIAN:

The depoeition of the Lower Ramparts formation continued into
Middle Devonian time. On the Anderson River (personal communication C.R. Stelck)
north-east of the map area, and also in the Ogilvie Mountains, the base of the
Kiddle Devonian is marked by an Ostracod horizon in which the Ostracods are up
to three-quarters of an inch in diameter. However, the oldest recognizable
Kiddle Devonian fauna in the map area is the Radiastrea arachne fauna,

Lower Ramparts type sedimentation ended with the deposition of a
black, bituminous, fissile shale which is characterized by the fossil, Leior-
brnchus castanea. The sea soon became limy and a very limy shale and marl
was next laid down. This deposit constitutes the %uidle Ramparts formation,
and varies from 500 to 700 feet in thickness throughoat the southern part of

the map area, It quite probably thins to the north.
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The Upper Ramparts formation is a reefoid and bioclastic limestone
which remains spproximately 700 feet thick slong the Mackenzie Mountain front.
This unit is considered equivalent to the Kee Scarp reef present at Norman
Wells and thus is considered favourable for hydrocarbon entrapment such as is

found in the Norman Wells field.

UPPER _DEVONIAN:
Although the exact age and correlation of the Upper Hamparts, Kee

Scarp, and Lower Fort Creek formations are still controversial, it is a definite
fact that any Middle or Upper Devonian reef or reefoid reservoir rock under-
lying the map area will have an effective cap rock of Fort Creek shale.

The following table is the correlation of Devonian used in this
report and believed to be correct from the field evidence collected in the

area,
is Report ' No W A Age
Fort Creek Shales Upper Fort Creek Shale
t ous 2 U Devo
Upper Ramparts Ls. Reef Ls.
Shaly base with L.castanea
var. Lower Fort Oreek

T Middle Devonian
Middle Ramparts Mar.&Sh, Shales

(L, castanea) (L, _castanea) L e L
w w_———#

Lower Devonian

Bear Rock Fomation Bear Rock Formation

The Fort Creek formation consists of black shales, and in some

areas cherty and siliceous shales. In the western part of the map area sandy

lenses are not uncommon. In places some shale members were so bituminous
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that they have been burnt brick-red by fires. Within the map area the shales
vary in thicikness from approximately 1000 feet in the east to 1400 feet in the
west and northwest.

The Imperial formation lies, with a gradational contact, immediately
over the Fort Creek shalees in the area east of the Hume River. To the west,
the contact is difficult to determine. The Imperial formation is a succession
of marine sands, silts and shales approximately 1000 feet thick to the east,
As you go west the beds decrease first then incresse in thickness and become
increasingly less marine and more continental in nature., Little or no porosity

was found in any of the sections measured,

CORETACEOUS
For the convenience of mapping the Cretaceous sediments were

divided into two unite; an upper sandy unit, and a lower shaly unit. The upper
unit, actually 5 or 6 sandstone members with interbedded shaly members, has a
caloulated thickness of LLOU feet., Becsuse it is the platesu-forming sand and
therefore was found to be breached on all of the structures where it was
present, very little time was spent in mapping this unit.

The lower shaly unit has, at least in the Hume River-Sans Sault
area, a bassl sandstone member which rests unconformably on Upper Devonian
strata. In this aren the thickness of the lower unit was caloulated (from air
photographs) to be 4600 feet thick. It forms the surface formations in most
of the remaining ares away from the mountain front.

STRUCTURAL GHOLOGY
The area worked may be divided into three structursl provinces;

the Pesl Flateau to the north, the Mackensie Mountains to the south and west
and the Nackensie foreland to the east. The Peel Plateau is structurally one
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large syncline running east-west, with smaller folds developed on either limb
of the syncline. South of the Peel Plateau and west of the Mackenzie foreland
large open folds make up the Mackenzie Mountains. Large scale faulting typical
of the Rocky Mountains was not observed. The Mackenszie Mountains have no foot-
hills comparable with the Rockies. However in the east there is a foreland
area in which narrow mountain ridges are separated by wide flat area for the
most pert covered by muskeg. The Franklin Mountains are one example of such

a mountain ridge on the Mackenszie Flain. Some folding of the sediments has
taken place between these mountain ridges and may be an indirect result of
basement faulting whereas folding on the Peel Plateau was a direct result of
the mountain building to the south and west, giving relatively simple and

large folds with minor drag and cross folds.
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APPENDIX
List of fossils collected - Mackenzie River - Feel Flateau Area.

Cambrian
No fossils collected.

Ordovician

Paleophyllum halysitoides
Bighornia sp.

Cateniporas acquavalis
Oxopcecia

Strophomenids
Endoceratid

Plasmapora

Paleofavosites asfer.
Catenipora of. acquavalis
Macleurites type
Manipora - regularis
Paleophyllum halistoides
Streptelasma trilobatum
Catenipora gracilis
Halystoid coral
Actinoceras

Cycloceras

Heleolites

Parastrophia

Halysites magnituba
Diplophyllum verneialian
Paleophylum

Halysites catenularia
Favosites favosus

Lyellia cf. americana
Labechia

Camarotoechia cf. indianensis
Stromatoporoids
Synaptophyllum sp.

Zaphrentis

Pasceolus

Parastrophia

Homospira

Favosites niagarensis

Favooites cf. tyrrelli
Plectambonites

Conchidium
Paleophyllum halysitoides
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Atrypa cf. borealis
Actinostroma
Hederella

 Atrypa of. arctica

Actinoptera

Schuchertella nevadensis
Paracyclas elliptica
Cyathophyllum

Schizophoria

Ambocoelia meristoides
Combophyllum

Hexagonaria arctica

Atrypa pechiensis

Favosites alponensis
Billingsastrea novadense
Radiastraea arachne

Favosites alpenensis valorum
Phillipsastrea verrilli
Frismatophyllum fisherae Stumm
Hexagonaria of. kirki.

Proetus of. mundulus
Disphyllum coespitosum
Alveolites vellorum
Cystiphyllum americanam
Schuchertella nevadensis Merriam
Atrypa arctica ¥Warren
Alveolites avalorum Meek
Prismatophyllum arctica
Martinia sublineata

Atrypa cf. breverensis
Syringopora

Flytha undifera (Roemer)
Lyathophyllum cf. lonense Stumm
Atrypa of masula
Papilcophyllum elegantulum Stumm
Aulophyllum sp.

Ractiastrea arachne

Microplasma sp.

Leptodema sp.
Doevillina
Upper Devonisn

Camarotoechia cf. contracta
Cyrtospirifer whitneyi
Theodospia (Vandergrachtella)
Stropheodonta

Chonetes

Productella BD.

Nudirostra EP.

Nudirostra cf. seversoni
Proetus

Puchelia
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