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BIRCH AFTICLINE
in the

Structure of the Eagle Flain, an i ane str 1
basin, is dominated mainly by northerly to northwesterly trending,
broad, elongate, gentle folds defined by dipe ranging from less
than 1° to 10° , Some westerly trending structures are also present
as well as local faults. These structures are expressed at the
surface in sandstone and shale of Cretacecus age presecved in the
central part of the basin and are the result of Laramide deformation.
Although faults are of relstively minor importance at the surface in
the southeastern Eagle Plain, Graham (1974) points out that anticlines
in the Eagle Plain are frequently associated with thrust faults at
depth.

The Birch anticline is a west ly to 1y trending,
closed fold defined by dips in Upper Cretacecus strata ranging from 19
to §°, The axis at the surface is approximately 11 ks long, and the
fold is about § km wide between flanking synclines. The anticline is
doubly-plunging from a point 500 ® south of the Socony Mobil W.M.
Birch ¥ T B-34 well., It dies out to the west in gently dipping
Upper Cretacecus strata and is terminated and/or offset on the south-
east by & minor normal fault, which is upthrown to the north,

L ly 3 k= h of the Birch B-34 well.

The accompanying Structural Contour Map of the Birch anticline
sttespts to portray the configuration of structure guantitatively
at depth by seans of 1 £ data in
the impediate vicinity of the Birch anticline was cospiled photo-
gramsetrically using a Kern PG2 stereoplotter and projected to the
depth of the structural datum, - the top of & Hart River basinal
sandstone (Chance sandstone equivalent) of Mississippian age. Thus,
the map shows the form, shape, size and magnitude of the structure.
The Birch anticline displays over 300 ® of structural relief and
structural closure of approximately 50 =. The area of structural

& cCOvers app ly 2400 ha (5930 acres).

The anticline displays considerable asymsetry as chown on the
ying str 1 cross section, with the south lisb not only
dipping more steeply but also extending to 8 deeper structural
level at the adjacent syncline than the north lisb. The Sosony
Mobil W.M. Birch Y T B-34 is located on the north flank of the
anticline approximately 500 = north of the apex of closure.

Seismic 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 presence of a
surface anticline stronjly suggests a closed structure at the level
of the basal Hart River =andstone (Chance sandstone eguivalent)
which yielded gas during a drillstem test.

STRATIGRAPHIC SUMMARY
of the

EART RIVER FORMATION
in the

SOUTHERN EAGLE PLAIR

The Hart River Pormation in the southern Eagle Plain is co=prised of three
mesbers. These are: 1. a basal unit of limestone and associated clastics:
2. a major clastic interval (the Chance Sandstons Hember and equivalents):
3. an upper limestone unit. The t section is on the north bank of the Peel
River at lat. 65° 53* M., long. 136° 54" W., about 144 km east of its confluence
with the Hart River (Bamber & Waterhouse, 1971). Paleontologic data place the
Hart River Formation painly in the Upper Mississippian. The uppermost part is
probably lowermost Pennsylvanian in age (Bamber & Waterhouse, 1971; Craham, 1974).
It is conformably underlain by Mississippian shale with sinor siltstone and
sandstone comprising Unit 1 of Bamber & Waterhouse (1971). The formation is
overlain 1{ bly by ylvanian clastics of Unit 2 of Bamber & Waterhouse
{1971) or “unnamed Pennsylvanian shale and siltstone™ of Graham (1974). However,
porth of the sub=Cretacecus erosional limit of cover of the Hart River Formation
by overlying Pennsylvanian strata, the Hart River Formation is unconformably
overlain directly by Cretaceocus clastics.

The Hart River thickens southward rapidly (60 m/km) from a sub-Cretaceocus
erosional edge, which trends easterly in the subsurface across the Eagle Plain,
to an estimated maxirum of approximately 780 meters near the East Chance C-18
well, The formation thins basinward to the south. From its maxisus thickness
on the shelf edge it thins rapidly (45 m/km) southward on the clope, and gently
{less than 8 m/km) in the basin. Thus, the Hart River forms a lens-shaped
sequence which thing to the north from its maxisus thickness near the shelf
edge mainly as & result of sub-Cretacecus erosion and to the south depositicnally
down the slope into the basinal facies as portrayed on the stratigraphic map and
cross section,

In uppermost Devonian time fine clastics were deposited relatively uniformly
upon the Middle Devonian carbonates in the Eagle Plain Basin. The deposits were
slightly thicker in the north part of the basin forming a “proto-slope™ to the
gouth. Fine clastic deposition continued uninterrupted into the lowersost
Mississippian (Unit 1) time except on the northern "proto-shell™ where coacrse
clastic incursions (the “Tuttle sandstone®) took place at the top of the
Devonian,

Following this, in the Vizean stage, Hart River Formation carbonate
deporition commenced. In the northern portion of the basin on the Unit 1 “proto-
shelf®, more than 760 meters of Hart River carbonates were layed down. Carbonates
were also being deposited coincidently on the Unit 1 “proto-slope®, and thinning
to the south they accumulated in shelf, slope, and basinal environsents.

Light colored, cherty, spicular micrites with minor siltstone and sandstone
beds are typical of the shelf facies Hart River Formation. On the slope and
into the basin the cherty limestone is gradually replaced by calcareous shale
and bituminous limestone.

In mid-Hart River time, a major clastic influx (the Chance Sandstone
Member) took place, Graham and McCormack (1975) suggest that the Chance
Sandatone Member wai deposited as a shell delta complex. Cantesporanecusly,
Hart River basinal c.idstones were being deposited to the south.

The shelf facies Chance sandstone is characteristiocally conglesecatic in
part, with light to dark brown sub-rounded chert clasts in a light brown-grey
wvery fine to coarse guartz and chert grain matrix. Hinor associated medium
brown argillacecus calcareous siltstone, dark brown to black calcarecus shale
and light to medium brown micritic limeatone are also present. The shelf facies
forms the oil and gas reservoir rock in the three Chance wella: Chance ol (%-00),
Chance G-08, and Chance J-19. On the adjacent slope and basin, basinal Eart
River sandstones were deposited coevally with the Chance sandstone. These
basinal sands are typically of similar composition to the Chance sandstone
although much thinner and less continuous laterally. One of these basinal
sandstones, which are posaibly turbiditic in origin, is the reservoir rock in
the Birch B-14 suspended gas well.

The distribution of the Chance sandstone and its basinal equivalents are
shown on the accompanying stratigraphic map. In the northeastern part of the
map area the Chance sandstone thickens rapidly (35 m/km) from its northern
crosional edge to a maximum of approximately 190 m at the edge of the shelf,
near the Chance #1 well. The time equivalent basinal sandstones thin to the
south towards their feather edge where they change facies to shales and lime-
[ The pr of the sediments was from the north with the chert and
quartz components being derived from underlying Middle Devonian carbonates and
clastics exposed on the [lank of the structurally positive Eagle Arch. In the
central part of the map area, the Chance sandstone and basinal Hart River
sandstones appear to have undergone a facles change to shale and limestone
based on sparse well control. Lack of subgsurface data precludes mapping of
net in the h ral =ap area where basinal Hart River sandstones
could be present.

The Chance sandstone and its basinal Hart River sandstone equivalents are
8 complex series of lenticular deltaic ,shelf, slope and basinal turbidite
deposita. They are highly prospective for both oll and gas exploration. Also,
potentially prospective are [ractured Hart River limestones beneath the Chance
sandstone, as shown by gas shows in Chance #1 from 1535 m to 1560 m.

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

From 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 shown by the stratigraphic map and along the slope and in the
Hart River basin at the base of the slope vhere basinal Hart River sandstones
accunulated.
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