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The F.0.C. permits in the Lower Mackenzie Valley were visited
during the 1968 summer sesson o examine certain acreage recently acquired
by the Company and o more fully evaluate the Upper Devonlian stratigraphy
and reservelr potential.

(L LS. Asrsass

The ares wnder consideration is situsted between 62° and 65°
letitude, 121° and 124" longitude where French Petroleun interest is
distributed as [ollows:

Sarises Laks Permis

100,950 scres - JOOL F.P.C., I G.O.R., issued November 11,
1966,

et Rlver Permil

29.32% scres = 308 F.P.C., Tenneco 50%, issued December 14,
1962,

Eanls River Permil

250.236 scres - 1O0% F.P.C., 3% G.O.R., issued November 15,
196e.

()  Praxiews Nork
Sone reference is made to the general Root River area by E.M.
nuto' in 1919 and Camsell and Malcols? i 1921. The first important report

) in 1921. Later, during the war, luh‘

o0 this area wvas published by Hume
did » reconnalssance report on the Canol Project which contains lictle detail.
A complete study including licthology, facies, thickness

distribution and mapping has been conducted by R.J.W. Douglas and D.K.

l-ﬂu"." in 1960-61 and 1962.
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Also in 1960, a detailed study of the Root River anticline
was made by D.E. Duff8 in order to evaluate the reservoir potential on the
acreage jointly held by French Petroleum Company of Canada Ltd. and

Tennessce Gas Transmission Company.

References
1
Kindle, E.M. | The Discovery of a Portage Fauna in the Mackenzie
River Valley; Geol. Surv. Can. Mus. Bull. 29, 1919.
2
Camsell, C. & The Mackenzie River Basin; Geol. Surv. Can.
Malcolm, W. Memoir 108, 1921.
3
Hume, G.S. North Nahanni and Root River area and Caribou
Island, Mackenzie River District; Geol. Survey
Can. Summ. Report PE. B, 1921.
4
Bath, Lt. G.D. Mackenzie River Area from Camsecll Band to Fort
Norman; Canol Rept. A, No. 34, 1944.
5
Douglas, R.J.W. & Virginia and Sibbeston Lake Map Areas, N.W.T.
Norris, D.K. G5F and G5G, Paper 60-19.
6
" Camsell Bend and Root River Map areas. District
of Mackenzie, N.W.T. Paper 61-13
7
" Dahadinni and Wrigley Map Areas. District of
Mackenzie, N.W.T. Paper 62-33.
8
Duff, D.E. Geological Report on Lower Root River Area, N.W.T.

Dept. Northern Affairs, Nat. Resources.
Report to Minister by French Petroleum Company,
Calgary, 1960. Open file.

(3) Present Work

During the period August 21 to August 26, the writer checked
some Upper Devonian outcrops previously described as reefoidal and tried to
study their distribution and reservoir potential in the vicfnity of the

F.P.C. acreage.
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The field party was conducted by the writer asslsted by
Carry Ferguson and was under the supervision of D.E. Duif during the theee
first days.

The party wvas serviced by Assoclated Nelicepters Lid. Mudel
Super G-2 with Aksel M. Porsild, pilot, and Ed Saeligs, eaglaser.

The crev was based at Wrigley Alrport and particuler
acknowledgment is due to Dez and Deanns Salder for the meay cowrtesies
extended.

(4) General Character of the Ares
The Franklin Mountains in the north, Cansell and NeConaw i

Ranges in the middle and the Nshanni Range in the south lie on the cestral
part of this area. Between the McConnel and the Cansell Ranges is sliteated
a rather large north-south trending ridge called the Root River ssticliine.
In that area the exposures are quite good because of the escarpaunts formed
by the more resistant beds of Middle Devonisn and older rechks. The
elevations generally do not exceed 3J000' but can reach ia some places 3000°
like the Cap Mountain in the Franklin Mountaiss.

East of the mountain froant the west part of the iaterier
plains is heavily wooded and mantled by glacial debris. The ridges arw dm
to the resistant sandstone west of the Upper Devonias which cape the
highlands in plateaus and overlies the Fort Simpsca shales in the central
part of this areca. The Cretaceous is maianly preseat ia the sorth and forme
south of the Mackenzie River some typical butte~like reliefs (fartia Bills,
Ebbutt Hills).

West of the mountain, in the Mackensie Valiey, the Pert
Simpson shales lying in the topographic lows are alse cipped By the sand-

stone unit at the base of which & limestone reef waic is developed in
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several separste bodies forming & narrow belt trending roughly south to north.

The main strems s the Nackenale River which flows in »
weaberly divestion «p 10 the Camsell bend. An abrupt 90° change ia the
Sowres of e Rechansis River scours at that polint. This remarkadle
fostwre, Libaly Tamit~amireiled, (s due to the fact that the Mackenzie River
somed through the Frashliin Nowatains which (s the main cbstacle in its course.

In the plains the sposures are very poor and occur mainly
slang e Wribsiarios of the Nechenale River. Some ocutcrops exist on the
platasss bt gesarally ssnnet be resched by helicopter because of the
ssareiiy of Landing spets.



UPPER DEVONIAN STRATIGRAPIY

The thickness of the Upper Devonian is not very well-known

for different recasons.

(1) One cannot measure a continuous section from the Middle
Devonian carbonates to the Mississippian.

(2) There are no continuous markers in the shale units.

(3) Folding within the shales is very common.

(4) Facies change occur very rapidly, so if the lower part of
the Upper Devonian is relatively well-known in the outcrops and in the

wells, the upper part has been described in few places.

Two nearly complete sections have been measured by the G.S.C.,

one south of Carlson Lake on the flanks of the Yohin syncline, the other

one along the Redstone River in three partial sections with a total thick-

ness of 7700 feet.

(1) Fort Simpson Formation - Unit 1

The Nahanni carbonates of Middle Devonian age are overlain
by 3000 feet of shale known as the Fort Simpson formation. The shale is
soft, fissile, brown to black interbedded with siltstone. At the base the
contact with the Nahanni carbonate is sharp. The top of the formation is
easily found when the following unit 2 is present. It is the only case
where it has been observed by the writer in the field.

The F.P.C. Root River No. 1 starts near the top of the Fort
Simpson formation. The Middle Devonian carbonates have been encountered

at 2717°.



North of Root River No. 1 the Shell Wrigley No. 1 starts
also in the "Fort Simpson" shale which is 279)' cthick. Ia cthis particular
well, at the base of the formation, the gasma log aou.o two radiocective
zones instecad of one in the F.P.C. Root River well. Just sbove the
carbonates, the first radicactive zone (2893-2780") is equivalent to the
Gayna River shale outcropping in the Norman Wells area. Then between 2780
and 2630' is the Hare Indian formation of Middle Devonian age which piaches
out between Wrigley and Root River due to the erosicn of the Upper Devonlsn
Canol.

It has been possible for the C.5.C. to map & “wmic 22"
(Dahadinni-Wrigley map area) called "Horn River formation™ ia the same ares.
That "unit 22" would be equivalent to the Hare Indian shales (7).

(2) Reef Unit - "Unig 2"
West of the Camsell Range a limestone wnit occurs ot the tep

of the Fort Simpson formation. It exists also east of the Camsell Range ‘
in the vicinity of the Root River anticline.
This unit consists mainly of dark-grey to dark-browm
argillaceous, sometimes sandy and very fossiliferous limestone. Coral beds
are abundant and Stromatoporoids occur at several places. A particslarly
large Brachiopod has been found at several levels and seems o be & good
marker in the visited areca.
South of Carlson Lake this wait s missing sad has changed
to a sand facies.
Northeast of the Wrigley aacticline (Stop % -~ sttached nap)

the unit fairly exposed consists largely of Stromatoporolids, forming o
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massive, poorly-bedded limestone. Vuggy porosity has been observed in
several places. The same facies, poorly-exposed, exists on the Ochre River
two miles east of the Mackenzie River.

So far, the extension to the north of this unit is not well-
known. It disappears below the younger beds in the Mackenzie Valley and
has never been found along the tributaries of the Mackenzie River north of
the Ochre River.

The thickness of the unit varies from 0' to 275' with an
average thickness of 150'. Near Carlson Lake the writer measured 240’
(Stop 10). Near Wrigley (Stop 9) 100' have been ncasured but the base of
the unit has not been observed.

In the B.A. H.B. Root River No. 1, 80' of limestone
encountered between 1990' and 2070' can be correlated with the unit des-
cribed on the field. It is the only well where the unit has been preserved
by recent or Cretaceous erosion.

Several sections studied in outcrop are presented on the

attached map.

(3) Upper Part of the Upper Devonian

Above the "reef unit' or above the Fort Simpson shale when
the "reef unit" is absent, the G.S.C. mapped a "unit 22" (Camsell Bend-Root
River arca) which consists of calcareous sandstone interbedded with silts
and shale. This unit forms the ridges and caps many of the hills in this
arca. The contact with the Fort Simpson shale and the overlying unit are
generally covered. According to the G.S.C. this unit is 600' to 700' thick.

Upper Devonian strata lying above this unit cqnsist mainly

of shale and siltstone with a few limestone beds. One of these is thick



s 19 be nappable In the Root River area. This limestone bed occurs
WS e 100" abowe e reel wnin, It s relatively resistant and marked
by the sbundanee of Brachilopods (Lelorhynchus). Roughly 200' chick, it is
one of the best markers which can be followed by the seisaic south of the
Nedhanaie I the nterior plains. BNorth of the Mackenzie River it outcrops
in several places such as stops L1, 2, 6. Also, it has been found in the
BALE. Reot River Bo. 1 between 600" and 830°.
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UPPER DEVONIAN RESERVOIR POTENTIAL

None of the sandstone beds seem to be prospective in the
Upper Devonian of the lower Mackenzie area. So if the source rocks are
well-developed the reservoirs are quite poor. Potential productive
reservoirs would appear to be limited to the "Reef Unit'".

This unit outcropping in the Root River anticline area and
west of the Camsell Range has never been found on the west flank of the
Mackenzie syncline. It likely disappears quickly west of the outcrops by
facies change as it has been observed by the G.S.C. on a tributary from the
west of Carlson Creek.

This unit could be present north of the Ochre River in the
Mackenzie Valley overlain by younger sediments. But it can also shale out
as it is suggested by the "barrier facies" found in the Wrigley area.

The only place where the Reef Unit is reasonably prospective
is the interior plains south of the Mackenzie River where it has been
protected from recent or Cretaceous erosion.

The outcrops in the southern part show a well-bedded
limestone where the abundant coral beds are characteristic of a reefal
environment, So a rcefal and porous facies could be developed in the
vicinity.

In the north where the reefal facies has been observed a
vuggy porosity exists at scattered levels but the limestone is mainly tight.

This unit, 80' thick, has been encountered in the B.A. H.B.
Root River No. 1 but in this well the limestone is not reefal and has no
porosity. DBecause of the lack of subsurface control to date, we are unable
to figure any distribution of the thickness and facies of the unit in the

interior plains,
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WRIGLEY SECTION

STOP No.9
63°20' -123° 58'
Samples 25-40
(o\f’ory 55)
PR i
= = 39-40: Slachyodes - Kare Amgﬁiéoraa
Py
B9 it
F—
o pu s ¢
37 4
- 34-38: Slroms - cemenled per places 6y
- T .slra/)/ micri le -
35 _iz? ' Nonr - pPorous

2. .Biomicrié with .Brachs, Spr'cu/e:s, Gaslros

— . 31-32: Slroms cemenled b)/ biomicri le

29-30. micn’x:: ond biomicrirc w:ﬂ'l .Br‘ac:/‘)s N
G-asfqurins, | Beresella?

Z8 : S Iroms

b ﬁrz ex limeslone wilh Cr-im, Brachs

K Srroms

2S5

25 rm'arifé wiﬂw some .Brac./‘)s-

Sfacl'lmdes 7
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CARLSON LAKE SECTION
STOP No.10
62°27' - 123° 40"
Samples 9-24'

(every 15')

9-/2 . .si/fy Coral ,im-sfone wcﬂl _Br'acfis, Crin
inle rbedded wilh calcareous sillslone

and sondslone

Fora mini fera

C})/OPI"-G oo’ifes

13-15"; Inrra -micn're (‘co/cia grave,”es"') with
Foramim'/;m, Calcisplvere) Brachs

and Corals

6 . | Slrom

17: Coral and Crinoidal Ist.

1¢: fFine cx.Isl with Fc-:ramim'&r-a .Broc/)s(rine shel ls)

Iy Micrape”efoid [s] (’micragrarelles")

GIirRvANELLA

20-2¢. micrile aond biomicrile with _Brachiapad(firmd;dk)
Gasfr‘a/bods r Oslrocods 7 ? Egramim'/'era (E(fi/bfb’
Nodosar/a .7)

'A few smoll Traces of cg(Jarl'z

v

ENCLOSURE. 3



