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Stratigraphy and Deposition

The Three Forks Formation is subdivided into four units, similar to

those recognized in southeastern Saskatchewan by Christopher

(1961). In this study, units 2 and 4 are further subdivided into

subunits. Figure 3 shows a reference log for the Three Forks and

correlating core photos of each subunit.

Unit 1 is the lowermost unit and the most widespread, and is the

most oxidized of the units; original fabric may have been a

brecciated argillaceous dolomite with grey-green silty shale matrix.

Unit 1 is productive is a small isolated pool in Sinclair Field. Unit

2 is an interbedded siltstone and shale, massive shale and

occasionally brecciated, and is productive as a secondary reservoir

at the Sinclair Field, Daly Field and Kirkella Field (Townships 9 to

12, Ranges 27 to 29W1). Unit 2 is subdivided into four subunits;

from bottom to top they are named subunits 2a, 2b, 2c and 2d. Unit

3 is a red-brown highly oxidized silty dolomitic shale. Unit 4, the

uppermost unit represented in Manitoba, is an interbedded

siltstone, argillaceous dolomites and silty dolomitic shale with

thick subunits of highly distorted and brecciated dolomitic siltstone

beds. Unit 4 is subdivided into three subunits; from bottom to top

they are named subunits 4a, 4b and 4c. Unit 4 is the primary and

most productive reservoir at Sinclair Field and is a small isolated

pool in Township 4, Range 29W1; production is coming from

subunits 4b and 4c (Figure 4).

The Three Forks Formation is a cyclical transgressive-regressive

sequence of argillaceous dolomites, brecciated, interbedded and

interlaminated with silty dolomitic shales and claystones. The

Three Forks was “deposited along a temperate, carbonate tidal flat

that grades basinward towards and unrimmed carbonate platform”

(Karasinski, 2006). This formation was influenced by transgressive

and regressive cycles, periods of exposure, gravity flows

(Karasinski, 2006), and basin tectonics.

Diagenesis
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Isopach and Structure
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Tectonics
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Economic Considerations
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Figure 8: DevonianThree Forks Formation recommended hydrocarbon
exploration targets.
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Figure 1: Map of study area in southwestern Manitoba.

Figure 6: Structure contour of the Devonian Three Forks Formation;
contour interval is 20 m. Orange = shallow; light blue = deep.

Figure 5: Isopach of the Devonian Three Forks Formation;
contour interval is 5 m. Orange = thick; light blue = thin.
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Figure 7: Simplified tectonic map of the study area showing the
sub-Phanerozoic extention of the Superior Boundary Zone,
the Birdtail-Waskada Axis and fault lines.
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Figure 2: Stratigraphic correlations of the Mississippian and
Devonian units in southeast Manitoba to neighboring
jurisdictions.
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Unit 1
Unit 1 Characteristics

� Lowermost unit and is present

uniformally up to the subcrop edge

� Highly oxidized with occasional

reduction halos

� Original fabric: Brecciated

argillaceous dolomite with grey-

green silty shale matrix

� Least understood unit due to limited

core availability

� Fairly constant isopach

oAverage: 16 m

� Productive in small isolated pools at

Sinclair

� Future reservoir potential is

unknown

Unit 2

Unit 2 Characteristics

� Interbedded siltstone, shales and

claystones; massive and brecciated

in places

� Partially oxidized

� Porosity decreases with depth

� Isopach: 1-19m

oAverage: ~15 m

� Subcrop edge roughly follows the

eastern boundary of the BWA &

SBZ

� Oil Production

oCommingled with Middle

Bakken

oPrimary reservoir at Daly

oSecondary reservoir unit at

Sinclair

Unit 3
Unit 3 Characteristics

� Red-brown highly oxidized silty

dolomitic shale

� Rare reduced halos

� Thinnest unit , averaging 3.5 m

isopach

� Distribution follows Unit 4 closely

� More section preserved in isolated

wells in the east

� Not a good reservoir, but productive

when at unconformity at Sinclair

Unit 4

Subunit 4b
4-29-8-29W1

Subunit 4c
2-8-8-29W1

Subunit 4c
4-29-8-29W1

Figure 4: Core photos taken in white (left) and ultraviolet (right) light .
Yellow fluorescence is oil, and blue fluorescence is anhydrite.

of Sinclair reservoir subunits 4b and 4c

Unit 4 Characteristics

� Interbedded siltstone, argillaceous

dolomites and silty dolomitic shale with

thick subunits of distorted bedding and

brecciated dolomitic siltstone

� Isopach: 1-14 m

oaverage: 6 m

� Limited distribution

oRestricted to the Ranges 29 & 28

W1, and west into Saskatchewan

oMore section preserved in isolated

wells in the east

� Oil Production:

oPrimary, most productive reservoir

unit of the Three Forks Formation

oProduction commingled with

Middle Bakken

oPrimary reservoir at Sinclair, as

well as minor production at Daly

and Kirkella Fields.

� Average core K = 4.3 mD

� Average core Ø = 16.5%

Unit 3
2-8-8-29W1

Unit 2, Subunit 2b
2-8-8-29W1

Unit 2, Subunit 2b
Reservoir unit - Sinclair and Daly Fields

2-8-8-29W1

Unit 1
Secondary Reseroir - Sinclair Field

40-34-10-24 W1

Unit 4, Subunit 4b
Primary Reservoir Unit - Sinclair Field

2-8-8-29W1

Unit 4, Subunit 4c
Primary Reservoir Unit - Sinclair Field

2-8-8-29W1

Figure 3: Three Forks Formation reference log
with correlating core photos of subunits.
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