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: st PHIC MAP OF THE HART RIVER FORMATION OF MISSISSIPPIAN SOUTHERN EAGLE PLAIN
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SOUTHEASTERN EAGLE PLAIN
~_A_

terme faut; s08s circion on counthron side.
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Structure of the Eagle Plain, an intersontane structural
—STuuETonAL

__

CONTOUR

_STRBOLS_

basin, is dominated mainly by northerly to northwesterly trending,
broad, elongate, gentle folds defined by dips ranging from less

,ee. SSNS Cotes oF Canine coueee! Came Gee than 1° to 10°, Some westerly trending sti oy
ssa Datum. curation sa mates trom tere ate es vell as local faults. expre:

» eh puatepeste ? information surface in sandstone and shale of Cretaceous age preserved in the
central part of the basin and ide deformation.

ct gppsere Serizestat 12, ‘Statigraphic tichonss = metre eesmeres Although faults are of relatively minor importance at the surface in

P — the southeastern Eagle Plain, Graham (1974) points out that anticlines
in the Eagle Plain are frequently associated with thrust faults at
depth.

6S Sa ‘The Birch anticline is a west-northwesterly to westerly trending,
eS closed fold defined by dips in Upper Cretaceous strata ranging from 1°

to 6°, The axis at the surface is approximately 11 km long, and the
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ii ! l Ly foid is about 6 km wide between flanking synclines. The anticline is
éoubly-plunging from a point 500 m south of the Socony Mobil W.M.

. woter, watery, water-cut.| |

 
th of the facies line the interval:

is total net basinal Hart River Otser atm

saene 100. — cad

- tsopach contours in meters.
. salt, salty, (ine brackish).

re information not available, incomplete or not examined

Omme® er ae. Unit not reached. i: isa en palaresy

=

Birch ¥T 8-34 well. It dies out to the west in gently dipping
Upper Cretaceous strate and ie terminated and/or offset on the south~
east by a minor normal fault, which is upthrown to che north,
approximately 3 km southeast of the Birch B-34 well.

‘ ‘The accompanying Structural Contour Map of the Birch anticline
attempts to portray the configuration of structure quantitatively

a
at depth by means of structural contours. Surface structure] data in

ns the imediate vicinity of the Birch anticline was compiled photo-
Grammetrically using a Kern PG2 stereoplotter and projected to the
depth of the structural datum, - the top of a Hart River basinal
sandstone (Chance sandstone equivalent) of Mississippian age. Thus,

Bes ‘ the map shows the form, shape, size and magnitude of the structure.

=
The Birch anticline displays over 300

m

of structural relief and

; Structural closure of approximately 9 ‘The area of structural
closure covers approximately 2400 ha (5930 acres).

‘The anticline displays considerable asymmetry as shown on the
accompanying structural cross section, with the south limb not only
Gipping more steeply but also extending to a deeper structural
level at the adjacent syncline than the north limb. The Socony

Mobil W.M. Birch ¥Y T 6-34 is located on the north flank of the

anticline approximately 500

@

north of the apex of closure.

Seisnic data and interpretation reveal a closed anticline at
the top of the Devonian carbonate whose structural configuration con-
forms to a considerable extent with surface geology. This
geophysical evidence, in conjunction with the known predence of a
surface anticline strongly suggests a closed structure at the level
of the basal Hart River sandstone (Chance sandstone equivalent)

which yielded gas during a drillstem test.
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te sub-Cretaceous adequately tested
‘Stratigraphic section field-mecsured by Veezoy. Welt location or Grilling well. - > Fi n

NAT@ Not adequately tested due to misrun. ™   ‘Stonding weil.

Woter injection, thermo! observation,etc.   
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Geographic origin of stratigraphic dato indefinite.

Nah 500 Five hundred meters of Nahanni Formation.

Gos OF Gossage Formation present; no thickness reported.

if) Tectonic thickening or thinning (foulted).
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Balioca eo) Abandoned gos well.     
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Capped or suspended gas well (shut-in)

Olt and gos weil.

Abandoned oil and gos well (shut-in).

Capped or suspended oll and gos well (shut-in). ‘
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Directional drilled or devicted weil. o
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Published reference, see bibliography of report.
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and Waterhouse (1971) suggest that the
of relative movement sere, ae

= ‘agll
Hart River ~ Unit 2 contact is diachronous in
this while Graham {1974) states that the

—~sy—t~F

is isochronous and Unit 2 changes
to bituminous limestone and shale,

follows Graham's nomenclature.
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STRATIGRAPHIC SUMMARY
* of the

KART RIVER FORMATION al
in the

SOUTHERN EAGLE PLAIN

VEEZAY STRIP LOG
  

 Well: Ce    

 

ae
Se WELL «DEPTH Elevation: a. nrrc.se, nse" 67.20

asters Completed: 2 es, us

Shots: emesis ae watts “anteas centetene, mart tives fermen of is
Total depth: sas sss.

 

‘The Hart River Formation in the southern Eagle Plain is comprised of three
resbers. These are: 1. a basal unit of limestone and associated clastics;

1 (the Chance Sandstone Member and equivalents): ;
3. an upper limestone ‘The type section is on the north bank of the Peel
Piver at lat. 65° 53" M., long. 136° 5h* W., about 144 km east of its confluence
with the Hart River (Bamber 6 Waterhouse, 1971). Paleontologic data place the

Hort River Formation mainly in the Upper Mississippian. The uppermost part is

probably lowermost Pennsylvanian in age (Bamber & Waterhouse, 1971; Graham, 1974).

It is conformably underlain by Mississippian shale with minor siltstone and

sandstone comprising Unit 1 of Bamber 6 Waterhouse (4971). The formation is

ANTICLINE overlain conforeably by Pennsylvanian clastics of Unit 2 of Bamber & Waterhouse
(1971) of *unnazed Pennsylvanian shale and siltstone” of Graham (1974). However,
north of the sub-Cretaceous erosional limit of cover of the Hart River Formation
by overlying Pennsylvanian strata, the Hart River Formation is unconformably 65°30". i

| overlain directly by Cretaceous clastics. 139°30"

‘The Hart River thickens southward rapidly (60 m/km) from

a

sub-Cretaceous Her R. 121.9418, sh
erosional edge, which tre! terly in the subsurface across the Eagle Plain, Veezay (1970)

#

20

to an estinated maximum of approximately 780 meters near the East Chance C-18
well. The formation thins basinvard to the south. From its maximum thickness

sores on the shelf edge it thins rapidly (45 m/km) southward en the slope, and gently

u (less than 6 m/kn) in the basin. Thus, the Hart River forms a lens-shaped

-66°07" sequence vhich thins to the north from its maxinum thickness near the shelf

edge mainly a5 @ result of sub-Cretaceous erosion and to the south depositionally :

Pennsylvanian

shale and
siltstone

down the slope into the basinal facies as portrayed on the stratigraphic map and a a —oe :

t 3814 (-1624 4 4 +4 | (82.56-495.0m)
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 cross section.

In uppermost Devonian tine fine clastics were deposited relatively uniformly
upon the Middle Devonian carbonates in the Eagle Plain Basin. The deposits were

ae ce ~s00m

slightly thicker in the north part of the basin forming a “proto-slope” to the
STRATIGRAPHIC CROSS SECTION B-B' f Hort River Hy 2 Mississippian

»! south. Fine clastic deposition continued uninterrupted into the lovernost
| Fm. Li7Sm et Ri

Mississippian (unit 1) tine except on the northern “proto-shelf* where coarse

| a = iver

clastic incursions (the "Tuttle sandstone") took place at the top of the

H

Devonian. . HORIZONTAL SCALE 1+ 259000

Following this, in the Visean stage, Hart River Formation carbonate

° sam 4

@eporition commenced. In the northern portion of the basin on the Unit 2 “proto-
VERTICAL SCALE 1512500 | = L 1200 m

shelf", more than 760 meters of Hart River carbonates were layed down. Carbonates 5 R ’

a were also being deposited coincidently on the Unit 1 “proto-slope", and thinning
VERTICAS EXAGGERATION: Xx 20

to the south they accumulated in shelf, slope, and basinal environments.
DATUM: SUB-CRETACEOUS EROSIONAL SURFACE if

Light colored, cherty, spicular icrites with minor siltstone and sandstone ®
%

-ssom.4

beds are typical of the shelf facies Hart River Formation. On the slope and
® |

into the basin the cherty limestone is gradually ceplaced by calcareous shale Z

1225 m

and biturinous limestone. NORTH

+ 66°08" In mid-Hert River tine, » major clastic influx (the Chance Sandstone

SsouTH

Member) took place. Graham and McCormack (1975) suggest that the Chance

Sandstone Mesber deposited as a shelf delta complex. Contesporancously,

Mort River basing] casdstones were being deposited to the south. °

‘The shelf facies Chance sandstone is characteristioally congloneratic in
pact, with light to dark brown Gub-rounded chert clasts in # Light brown-grey

vecy fine to coarse quartz and chert grain matrix. Minor associated medium
brown argillaceous calcareous siltstone, dark brown to black calcareous shale

and light to medium brown micritic limestone are also present. The shelf facies

forms the o11 and gas reservoir rock in the three Chance wells: Chance #1 (#-08), }
Chance G-08, and Chance J-19. On the adjacent slope and basin, basinal Hart |
River sandstones were deposited coevally with the Chance sandstone. These
basinal sands are typically similar composition to the Chance sandstone

| although such thinni continuous laterally. One of these basinal
sandstones, which ly turbiditic in origin, is the reservoir rock in
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the Birch B-34 suspended gas well.

‘The distribution of the Chance sandstone and its basinal equivalents are _ (o00~ WARS BASS N b b a
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| shovn on the accompanying stratigraphic map. in the northeastern part of the
map orea the Chance sandstone thickens rapidly (35 m/ka) from its northern
erosional edge to « maximus of approximately 190 m at the edge of the shelf,

SY ne the Chance #1 well. The time equivalent basinal sandstones thin to the

south tovards their feather edge where they change facies to shales and line-
. The provenance of the sediments was from the north with the chert and S SS 5 S thole
components being derived from underlying Middle Devonian carbonates and 2000~ : RS . SEAN S

ics expoued on the flank of the structurally positive Eagle Arch. In the Se oo 4
1 part of the map area, the Chance sandstone and basinal Hart River

sandstones appear to have undergone @ facies change to shale and linestone
based on sparse well control, Lack of subsurface data precludes mapping of SSSR

could be present; S3000-4 — a= b
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  The Chance sandstone and its basinal Wart River sandstone equivalents are
2 complex rories of lenticular deltaic,shelf, slope and basinal turbidite
deposits. They are highly prospective for both oil and gas exploration. Also,

potentially prospective are fractured Hart River limestones beneath the Chance
sandstone, as shown by gas shove in Chance #1 from 1535 m to 1560 =.

The reservoir in the Birch B-34 suspended gas well is a basinal Hort
River sandstone (possibly @ turbidite) deposited coincidentally with the shelf 4000:
Chance sandstone. Due to its nature, such a reservoir could be bounded by an ii
up dip pinch cut and a facies change to shale siltstone. Hydrocarbon
source beds can be attributed to associated clastics and carbonates of the
Hart River Formation.

Pron a regional stratigraphic basis the prospective areas for Hart River
exploration are along the Hart River shelf where the Chance sandstone is well *
developed as chown by the stratigraphic map and along the slope and in the 5 sooo8”
Hart River basin at the base of the slope vhere basinal Hart River sandstones
accumulated.
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