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The following pages comprise a report concerning the activities of Socony
Mobil 01l Field Party #22 which spent the 1962 field season in the
Southern Mackensie Mountains, and the ILiard Plateau ares between 122° 30°
and 126° 30' of longitude and between 59° 30' and 62° 30' of latitude.
Field Party 22, vhich was composed of five geologists, was designed to
obtain stratigraphic and structwral information in the Liard Platesu
area. The total cost of the exploration of the Fleld Party was $90,773.30.

FIELD WORK
The field work in the area was accomplished with the aid of a Bell Super
G helicopter for field transport, and by a fixed wing aircraft supplement.
During the 91 days from June lst ¢> August 30th, that the party was in the
mmhmmmmmmmm&su
to inclement weather, particularly during the month of August vhen only
five days could be worked, Due to the comtinuing bed weather, the majority
of the work effort was concentrated on the stratigrephy of the Middle
Devonian to Ordovician sediments which are exposed in the Mackeasie
Mountains, Mapping of structures in the Liaxd Platesu was not performed.
' Upon return of the Field Farty to the offfce, all ssaples of measured
sections were logged by microscope.

The geclogical map included in this report 1s tased on msasured sections,

spot samples and data from air photogrephs. Maulting is shown caly whare
contacts of dissimilar rocks are evidemt.

T™he area descrided in this report has an areal extest of agproximmtely
30,000 sguare miles. Four wells have been &rilled in the project ares.
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Fan Am, Beaver River 4-T3-K found a reported TOO feet of gas pay in the
Middle Devonian Arnica formation., 85.0.5.C. Beavercrow IT No. 1 was
abandoned at & total depth of 13,045 feet and after drilling 8,435 feet
carbonate rock, The Pan Am., A-1l Mattson was abandoned at a depth of
10,890 feet after drilling 9,230 feet of carbomate rock., Porosity
encountered in this well was water bearing.

OFFICE WORK
Upon return of the Field Party to the office, all samples of measured
sections were logged by microscope. Since the close of the field season,
*lilhlhﬂ)]lﬂﬂﬂ“.lﬂ]:ﬂlﬁﬁ“’&ih

1ithologleal specimens collected in the field being re-examined.

Introduction

The composite thickness of sediments of Ordovician to Middle Devonian age,
mostly carbonate rocks, measured in the southern Mackensie Mountains is
11,740 feet. The oldest beds located at Virginia Falls, in the western

portion of the map sheet, were dated by the Geological Survey of Canada

to be of Ordovieian age. The base of these beds is not exposed and,
therefore, their total thickness is not kmown, No formal names have been
proposed for the rock units in the South Nahanni River area, however
formational nemes have been proposed for the Camsell Bend and Root River
areas by the G.8.C. m-umuulinmimt. A difference

in correlation of the youngest Middle Devonian formations makes it necessary
to introduce a new name for the limestones exposed in the Fam and Nahanni
Platesus, The name "Ram formation” is introduced.

e Stratigraphic Correlation Chart, indicates the relative positions of
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formations in the South Nahanni River and sdjoining ares. The locations
of the measured sections are shown on the Surface Geologieal map. A
composite stratigrephic section is included.

Sunblood Furmation
The type section for the Sumblood formation 1s at the south side of
Sunblood Mountain sbove the Virginia Falls. The Sunblood vas measured
by Field Party 22 at this locality and is shown in Seetion D 11.E 1
(1at. 61° 39", long. 125° 45'). The base of the section, in the canyon of
the South Nahamni River, could not be measured due to the high water
level. The comtact with older beds is not exposed and 1t is, therefore,
uncertain if Cambrisn beds underlie the Sunblood at this location. The
top of the Sumblood formation is placed at the base of the first massive

E2 dolomite bed, The thickness measured in this section is 2,520 feet.

The Sunblood formstion comsists of thinly bedded, argillaceous, erypto-
erystalline, fossiliferocus limestone with occasionmal thick to mmssive

limestone beds. Thin beds of calcarecus shale are present throughout

the section and form recessive sones in outerop. The weathered surface
is heavily iron stained, the red and yellow colouring giving the forma-
ticn 1ts name. The fossil comtent is high, particularly near the top
of the section. The fossils consist of bemchicpods, bryoscans and a

fev corals.

The Sumblood formation cuterops over a large area in the western part of
the map sren, on Sunblood Range and Sunblood Platesu and on fault blocks
in the Caridbou, May and FPuneral Ranges, as shown on the Geclogieal Map.
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The Sunblood formation is known only in the Virginia Falls area., Fossils
from the type location are of Middle Ordovician age as determined by the
Gu'r'.&

Clearwater Formation

The type section for this formation is the northern slope of Sunblood
Mountain, It was measured in detail and is shown on Section D 1l1-E 1.
The base of the formation is placed at the first ocourrence of dolomite
above the thinly bedded limestones of the Bunbloed formation. In this
Section (D 11-E 1) the top is an unconformity, as the overlying beds

are the porous dolomites of the Lower or Middle Devonian Arnica formation.
The thickness measured is 2,250 feet.

T™his formation consists of medium bedded to massive, blocky weathering,
. . medium to dark grey, silty to sandy limestone with shale intervals and
several dolomite beds. In general, the topogrephic expression is recessive
and cuterops are poor. The dolomite beds are concentrated near the top
and the bottom of the formation, vhile the shale somes occur in the
middle. In the western portion of the map ares, the shales form &
minor part; however, laterally to the southwest along the South Nabanni
River, the amount of shale increases at the expense of the carbomate.

The Clearwater formation outerops in the western part of the Virginia
Falls area and has the same areal distribution as the Sunblood formation.
A partial section was measured on May Range in the southwest portion of
the Virginia Falls area and is shown on Section R 11-R 12, The thickness

measured was 1,560 feet consisting mainly of argillacecus dark grey to




dark brown limestone with shale and dolomite bands,

Zundre Formation
The Tundre formation is defined at Tundra Ridge to the west of Nabanni

Plateau and is demonstrated on Section R 25.D 9 (lat. 61° 52', lLong.
124° s2'),

The base of the formation is placed at the first occurrence of dolomite
above thinly bedded limestone correlated with the Sunblood formmtion,
The top is & gradational contact and has been placed arbitrarily at the
highest sampled limestone bed,

The Tundra formmtion consists of interbedded limestone and dolomite with
minor siltstone beds. The limestone is light to medium grey browmn,
micro to eryptoerystalline and silty. Fewv organic remmins are present,
The dolomite is light grey to btrown, micro to cryptoerystalline with
good to Mir vuggy porosity. The siltstone has & yellow colowr and is in
part sandy. The general exposure of this formation is rubbly and bedding
is therefore indistinct.

The Tundre formation can be recognised only on Tundra Ridge.

The Tundre formation is considered to be the equivalent of the basal part
of the Clearwater formation and although no definite correlation has been
made, 1t appears that both formations overlie the Sunblood formmtion.

Scubre Formation |
The type section for the Sombre formation is on the Tundra Ridge and is

shown on Section R 25-D 9. The base is & gradual contact, with the top



of the formation being placed at the first occurrence of silt and sand
in the dolomite, the overlying dolomites of the Arnica formation being
clean,

The Scubre formation comnsists of microcrystalline, light to medium grey
dolomite wvhich is argillacecus and silty in the lower 850 feet and con-
tains beds of siltstone and sandstone in the upper part, Vuggy porosity
is common, mainly in the cleaner dolomite sones, The silt and sand content
of the formation decreases in a southerly directiom as illustrated in
Section E-20 of the Meilleur Range area, In the eastern portiom of
the map area in the Nahanni Range, approximately 11 miles south of
Little Doctor ILake, beds of coarse grained sand are interbedded with the

i silty and sandy dolomite.

This formation cuterops on Tundre Ridge and in Arniea Range, and on the
- east side of the Nehanni Range, It is also exposed in deep camyoms in
the Prairie Flateau area,

The Scsbre formation has a wide areal distribution in the Yukon and Northwest
ferritories, It is equivalent of the Romning formatiom of the Mackensie
Mountains where the thickness is reported by Harrisom to vary from 850

feet to 4,050 feet.,

Arnice Formstion
e Wpe section for the Arnica formation is taken at Tundra Ridge and

shown on Section R 25<D 9. The base 1s marked W an influx of sandstone
and siitetone and disseminated sand grains in the dolomite, The top of
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the formation is placed at the base of a coarse erystalline dolomite or

limestone of the Manetoe formmtion, forming a recessive, poorly exposed
sone 80 to 100 feet in thickness.

The Arnica formation consists of medium and light grey, light to dark
grey weathering, microcrystalline, clean dolomite with bands of fair to
good vuggy porosity throughout the section. DBedding is thick to massive.
In outerop it has a banded appearance. The lithologic character of the
Arnica formation is similar in all outerops examined. Ocoasiomal dis-
continuous bands of vhite, coarse, vuggy dolomite are present which have
the appearance of reefs. The thickness of these bands does not exceed
five feet.

The Arnice formation cutcrops over large areas in the Prairie Plateau and
in the Ranges in the northern and southeastern part of the Virginia FMalls
area, On the Nabhanni Range the Arnica outerops along the crest and the
eastern searp. It is present in the Mattson and Beavercrow wells. The
Arnica formation is a blanket type deposit covering the whole Iiard Plateau
area and the Southern Mackensie Mountains. It is not present on the
Sunblood Plateau.

The Arnica formation is non-fossiliferous and the age is uncertain,
Dating is based on the relative position to formations of known age.
It underlies the Middle Devonian Manetoe formation and overlies the
Silurian Scsbre formation, giving a lLower or possibly Middle Devonian age.

Manetoe Formation
The Manetoe formation is defined on the Arnica Range and 4is shown on

Section D T-R 18. The base is marked by the clean non-calcarecus, micro-
erystalline dolomites of the Arnica formmtion. The top is placed at the



first occurrence of coarse erystalline dolomite or limestone undew ying
the eryptocrystalline limestone of the lahanni forwmtion. These contacte

are often gredatiomal and not well defined.

The Manetoe formmtion comsists of coarse erystalline, non-fossiliferous
limestone and dolomite in varying proportion. The colour is light %o dark
grey and a general Wrecciated appearance is ocmmon.

The Manetoe formation is present over most of the northern and southern
part of the map. The formation shales out in & southerly direction s
indicated on the geological map. Areas vhere shale-out ean be observed
are at the southern end of the Headless and Meilleur Manges, and the

south side of the Manetoe and Dall Ranges. Thickness of the formmtion
varies from 490 feet at Mahanni Butte, to 170 feet in the Firet Canyon
of the South Nahanui River.

. No fossil evidence is available to establish the age of the Manetoe
formation,

lahanni Formation
The name Nahanni formation was proposed by Hage in 1945 for limestone

forming the eap rock ou lahanni Butte. The lower coutact is placed
at the first cccurrence cof coarse crystalline dolomite and the wper
contact is formed by the shales of the overlying Funeral Formation.

A complete section is measured on Arnics Range, Section D T.R 18,
where both the Upper and Lower contacts are present,

The Mabhanni formation consists of dark to medium grey, micro to erypto-
crystalline limestone with abundant fossil debris. The limestone is




first occurrence of coarse crystalline dolomite or limestone undexl ying
the eryptocrystalline limestone of the Mahanni formmtion. These contacts
are often gredatiomal and not well defined.

The Manetoe formmtion consists of coarse crystalline, non-fossiliferous
lisestone and dolomite in varying proportion, The colour is light to dark
grey and a general Wrecciated appearance is common.

The Manetoe formation is present over most of the northern and southern
part of the map. The formation shales out in & southerly direction as
indicated on the geological map. Areas vhere shale-out can be observed
are at the southern end of the Headless and Meilleur Ranges, and the

south side of the Mametoe and Dall Ranges. Thickness of the formmtion
varies from 450 feet at Nahaumi Butte, to 17O feet in the First Canyen
of the South Nalanni River.

Bo fossil evidence is svailable to establish the age of the Manetoe
formation.

Jaran:i Formation
-—-—-«--mwunwmm

forming the eap rosk ou lahanni Butte. The lower contact is placed
at the firet cocurvence of coarse crystalline dolomite and the wper
contact is formed By the shales of the overlying Funeral Formmtiion.

A coplete section is measured ou Arnica Range, Section D T-R 18,
where both the Upper and Lower contacts are present.

Do iasni formation consists of dark to medium grey, micro to erypto-
crystallise lisestone with abundant fossil debris. The limestone is



clean and only & minor amount of argillacecus material is present.
The Malmuni limestone 1is resistive to erosion and 48 & Cliff former,

The Nahanni becomes shale to the south in the Headless and Meilleur Ranges,
and on the Manetoe and Arnica Ranges.

The Nahanni formation cutcrops over & wide area as the 4ip slope of the
mountain ranges and as the flat lying uper beds in the Prairie Flatesu.
Only on the Arnica Range are top and bottom contacts exposed, the thick-
ness there is 310 feet., At all other sections measured, the top of the
Nahanni formation forms the present ground surface and some erosion s
taken place, Thickest known section is in the First Canyon of the

South Nahanni River where Section D 3-D & has 370 feet of limestone

present,

._ nu—nmummmu—unm
from Nahanni Butte to Norman Wells.

Punerel Formtion

The type section for the Funeral formation is on Arnics Range and is
shown on Seetion D T-R 18, It 1s & shale unit overlying the Nahanni
limestone and underlying the Ram limestone. The base and top are
marked by the massive limestones of these formations.

The Funeral formation consists of dark grey %o black, platy, esaleareocus,
silty shale with thin beds of argillaceous limestone. The caloarecus
mterial increases towards the top vhere several thick resistant lime-

stone beds are developed.

The Funeral formation outercops in the northern part of the map area form-



ing steep seree slopes on the Rem and Nahamni Platesus and the Scwbre
Nowstatng, 186 scuthern extent is doubtful, Iithelogieally, the Pueral
formation 1s & recognisable unit only vhen overlain by limestones of the
M formation, Thickness of this formation on Arnies Range is 1,570
foot and thickens %0 2,500 feet on the Fabannd Plateau, and 1s about
2,200 feet in thickness on the Mam Flateau,

Ba Foration
e e fortion 19 dafined on the Arnica Fange and shown on Section

P T4 15, This formetion 15 & limestone unit bounded at the tase YWy
the dales of he el formation and at the top by the shales of the
Fort Simpeon forwation,

e lan formation consists of dark grey, black argillacecus, micro to
eryptocrystalline, fossiliferous limestone, The bedding is very
irregular, varying from & fev inches to massive, It forms a resistive
sone between the two shale units,

e lan formation forms the resistant flat-lying cap rock on the Ram

and Nabanni Flatesus and the Sombre Mountains, The thickest known sectiom
is in the Northern Bam Platesu vhere spproximately 800 feet is presenmt,
On the Arnica Range 450 feet vere measured,

e han formation becomes shale to the south, The shale-out is greduml,
the limestone bdecoming increasingly argillacecus and merges with the
overlying and underlying shales.

The Ram formation 1is the youngest Devonian carbonate formation kmown in
this area.,



UPPER DEVONIAN AND YOUNGER FORMATIONS
Formations younger than the Ram formation were not examined by this Party,

except for a section of Mattson sandstone measured om the north flank
of the Tlogotsho Range,

STRUCTURE
The area covered by the Sibbeston lake and Virginia Falls map sheet
includes the following structural features tabulated from east to west,
These features are shown on the Geological map.

Plains Area
This area is covered by glacial deposits and muskeg, and texrminates - -
abruptly to the west against the lLiard and Nahamni Ranges,

Liard Ranges

Nahanni Range: This is a narrow, north-south trending mountain
range with a width of four miles and a length of 80 some miles, The
eastern limit is formed by a searp 2,500 feet high with the western
limit formed by the dip-slope of the resistive Nahanni formation,
Structurally the Nahamni Range is & faulted anticline with the east
flank moved down along the main thrust fault,

Silent Hills: These Hills and adjoining valleys are north-south
trending features bounded by the dip-slopes of the Nahanni Range to
the east and the Ram and Prairie Plateaus to the west, Structurally
this area is a faulted syncline, the Silent Hills being the resistive
sandstones of the Mattson formation outeropping in the axis of the

syncline,

Yohin Ridge and Liaxd Fange: These high and rugged ranges in the




southeast of the map have a southwest-northeast trend. The mnges are
the expression of a syncline and anticline, and form the southern
contimmtion of the Silent Hills,

Tlogotsho Range: This high Plateau is bounded on all sides by a
low lying area formed by the Fort Simpson shales, It is a synelimal
feature plunging to the southeast.

Ram Platesu: The Ram Plateau is a domal festure bounded to the
east, north and west by the dip-slope of the Rem formation while %o the
south the boundary is formed by the shale-out of the resistive Ram
limestones,

Nabanni Plateau: The Nahanni Plateau is an anticlimal feature
dipping to the east. The west flank is wp-twrned, caused by a major
thrust fault to the west of the Tundra Ridge.

Prairie Plateau: This ares is the southern contimmtion of the
labhanni Plateau. The Prairie Plateau is a south plunging anticline
separated from the Nahanni Flateau by a northeast-southwest treading
fault,

Tundra Ridge: The Tundra Ridge 1is & high mountain range formed YWy
steeply east dipping beds. The western edge is formed by & fault searp.

Headless Range and Meilleur Range: These two mountain ranges are
fault blocks bSounded on one side by the dip-slope of the Nahannd
formation and on the opposite side by & fauls.




) Funeral Range: This mountain range is a fault block and the
. southern extension of the Vera Plateau,

Vm.mi-u: This is an area of low hills, mostly tree-covered
wvith a general dip to the south,

Manetoe Range: This range is the east flank of a syncline in the
core of vhich Upper Devonian shale outerop.

Arnica Range, Scmbre Mountains and Sunblood Range: These mountain

ranges surround a synclinal depression in which shales of the Upper
Devonian Fort Simpson formation are preserved,

May Range and Caribou Range: These manges are fault blocks on vhich
Sunblood and Clearwater formations outerop.

Sunblood Plateau:; This is an area of flat lying limestone beds of
the Sunblood and Clearwater formatioms.

Iiard Plateau: JNo detailed structural or stratigrephic investiga-
tions were made in this area,

OIL AND GAS POSSIBILITIES
The study of the stratigraphy has indicated that porous reservoir rocks
can be expected in the subsurface of the Liard Platesu. The main
reservoir is the dolomite section of the Arnica formation which has fair
to good vuggy porosity im all outerop sections examined., In additiom,
wildcat wells drilled in the arves indiecate the Arnica formation is porous,
indicating this formation to be a blanket type deposit, and that entrapment
of oil and gas is dependent on structural comtrol.
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The Clsarwater formation outerops in the western part of the Virginia
Falls area and has the same areal distribution as the Sunblood formmtion.

Arnica Formation
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Scmibre Formation
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shown on Sectiom R 25-D 9. The dase is & greduml contact, with the top

the western part of A partial section was measured on May Range in the southwest portion of

shown on Bectiom R 25«0 9. The base is marked bWy an influx of

and on fault blocks the Virginia Falls area and is shown on Section R 11-R 12, The thickness

measured was 1,560 feet consisting mainly of argillaceous dark grey to
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part sandy., The general exposure of this formation is rubbly and bedding
is therefore indistinct,

The Tundre formation can be recognised only on Tundya Ridge.

The Tundra formation is considered to be the equivalent of the basal part
of the Clearwater formation and although no definite correlation has been
made, 1t appears that both formations overlie the Sunblood formmtion.

Scmbre Formation |
The type section for the Sombre formation is on the Tundra Ridge and is

shown on Section R 25-D 9. The base is & gradual contact, with the top



the Prairie Flateau area,

The Scmbre formation has a vide areal distribution in the Yukon and Northwest
ferritories. It is equivalent of the Romning formation of the Mackensie
Mounteins vhere the thickness is reported by Harrison to vary from 850

feet to 4,050 feet.

Arnica Formation
The type section for the Arnica formation is taken at Tundre Ridge and

shown on Section R 25D 9. The base is marked YW an influx of sandstone
and siltstone and disseminated sand grains in the dolomite., The top of



eastern sanxp. It is present in the Matteon and Beavererow wells. T™e
Arniea formation 1s & blanket type daposit covering the whole Liard Flatean
area and the Scuthern Mackensie Mountains. Tt is not present on the
Sunblood Plateau.

T™he Arnica formation is non-fossilifercus and the age 1s uncertain,
Dating 1s based on the relative position %o formmtions of known age.
It underlies the Middle Devenian Manetoe formation and overlies the
Silurian Scwbre formation, giving & Lower or possidly Middle Devonian age.

Mastos Fermatien
The Manetos formation is defined on the Arnica Range and is shown on

Section D T-R 18, The tase 1is marked oy the clean non-caloarecus, mioro-
erystalline dolomites of the Arnica formmtion. The tap 19 placed at te
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IS 40 & shale unit overiying %o Fabaand

Formmti

The type section for the Puneral formmtion 1s on Arndes Fange ad 1»
The Funeral formation consists of dark grey %o bladck, platy, salearecus,
silty shale with thin beds of argillacecus limsstons. The saloareows
The Funeral formation outerops in the northern part of the mp ares fore-

mterial increases towards the top vhere several thick resistant lime-

The lahanni formmtion is contimucusly present along the mountais fromt
stone beds are developed.

from Mahanni Butte to Norman Wells.

shown on Seetion D T-R 18,

limestone and underlying the Ram limestone.

marked by the massive limestones of these formmtions.

present
Funerel

The lower contact is placed
The limestone is

varies from 490 feet at Nahamni Butte, to 170 feet in the First Canyon
of the South Nabhanni River,

No fossil evidence is available to establish the age of the Manetoe
formation.,

Nahanni Formation

The name Nahanni formation was proposed by Hage in 1945 for limestone
forming the eap rock ou lahanni Butte.

at the first cccurrence cf coarse crystalline dolomite and the upper
contact is formed by the shales of the overlying Funeral Formation.

A complete section is measured o: Arnica Range, Section D T-R 18,
vhere both the Upper and Lower contacts are present.

The labanni formation consists of dark to medium grey, micro to erypto-
crystalline limestone with abundant fossil debris.

% whole Liaxd Plateau
preseant on the

frairie Flateau and
' the Virginia Malls
the crest and the
rerow wells, The
is uncertain,

)} of known age.

| overlies the
Middle Devonian age.
il 48 showm on
\-calcarecus, micro-
P is placed at the
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Prairie Plateau:
Tundra Ridge:
steeply east dipping beds.
Eeadless Range and Meilleur Range:
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Nahanni Plateau, The Prairie Plateau is a south plunging
separated from the Nahanai Flateau by a northeast-southwe
fault blocks dounded on one side by the dip-slope of the )

formation and on the opposite side by s fault,

fault,
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These Hills and adjoining valleys are north-south
trending features bounded by the dip-slopes of the Nahanni Range to

the east and the Ram and Prairie Plateaus to the west.

OL3NVWN

Y T
. 8
) S -
04l

Yohin Ridge and Liard Range:

Structurally the Nahamnni Range is a faulted anticline with the east
flank moved down along the main thrust fault,

this area is a faulted syncline, the Silent Hills being the resistive
sandstones of the Mattson formation outeropping in the axis of the

limit formed by the dip-slope of the resistive Nahanni formation,
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T™he thickest known section

is in the Northern Jam Flatesu vhere spproximately 800 feet is present.

On the Arnica Range 450 feet were measured.
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T™he Ram formation becomes shale to the south, The shale-out is gredual,
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overlying and underlying shales.

and Nahaani Flateaus and the Sombre Mountains,
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