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Abstract
With the evolution of the Montney Formation as western Canada's premier unconventional exploration play, renewed attention has also focused
on bioclastic accumulations within the Coquinal Dolomite Middle Member, a unit that was previously the target of conventional drilling during
the 1990s. Previous exploration focused on thick intervals of porous coquina adjacent to the subcrop limit of the facies. Despite a long
exploration history, bioclastic units in this interval still hold significant potential as horizontal drilling targets. This includes both thick,
conventional units as well as thin bioclastic units that occur interbedded with siliciclastic siltstone and sandstone. The depositional and
diagenetic history of these accumulations is of considerable importance to the exploration community; however, minimal research has been
published on this topic. Previous work has not discussed the internally heterolithic, event-bed characteristics displayed by the bioclastic
accumulations, nor were geochemical and SEM analyses incorporated into their interpretation. This study provides a detailed core and thin
section-based interpretation of bioclastic accumulations within the Montney Fm. Interpretations are supported by δ18O/δ13C isotopic series, as
well as SEM images. Additionally, modern analogues are used in this study to model the three-dimensional geometry of these accumulations.
Bioclastic accumulations in the Montney Fm. are laterally continuous, and contain a large quantity of moldic/vuggy porosity as well as
intergranular, intragranular, stylolitic, shelter, and fracture porosity. Porosity and permeability within these accumulations are variable, but
estimations from core and thin section range from 12-21% and 80-200md. Cement stratigraphy within the bioclastic accumulations reveal early
diagenetic calcite and dolomite rims forming prior to the dissolution of shell material, as well as late stage chert cementation that postdates
karstification. Dolomitization appears to occur in multiple stages, and is interpreted as a combination of seepage reflux and evaporative
drawdown. This research provides implications for the depositional processes that control the accumulation of shell material, as well as the
diagenetic processes that affect preservation. Understanding these processes is essential to characterizing reservoir quality within the Montney
Fm., and providing a refined model for exploration targets.
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Interbedded Dolomitic Bioclastic Grain- to Packstone

Introduction
•The Lower Triassic Montney Formation was deposited on the arid, northwestern periphery of Pangaea, resulting in a mixed
siliciclastic-carbonate succession of upper/lower shoreface, deltaic, turbidite channel/fan, and distal offshore deposits.
•With the evolution of the Montney Formation as Canada’s premier unconventional exploration play, renewed attention has also
focused on bioclastic accumulations within the Coquinal Dolomite Middle Member, a unit that was previously the target of
conventional drilling during the 1990s.
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exploration history, bioclastic units in this interval still hold significant potential as horizontal drilling targets.

Study Area
•The area selected for this study is located in
townships 44-54 and ranges 15W5-1W6.
•This study area corresponds to the Coalbranch
(Basing) gas pool, which is located within townships
47-48, and ranges 20-21W5.
•812 Montney wells present within study area.
•Detailed descriptions of 14 core were completed.
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Reservoir Characterization

•Extensively dolomitized bioclastic grain- to packstone, containing larger floatstone Unionites, Claraia, and linguliform brachiopod molds.
•0.1 - 7.5 m in thickness; the thickest deposits occur in the Middle Member, while thinner deposits are present in the Upper/Lower Members.
•This facies is internally heterolithic, displaying an event bed character that can be divided into grainstone and packstone subfacies.
•Bioclasts are preserved as molds, with an average length of 2.5mm.
•In grainstone facies 55-85% of the rock is dolomite, both in the form of detrital clasts, as well as various cement phases. 15-25% of the
rock is pore space (moldic, intergranular, and fracture), and 5-25% of the rock is non-dolomite cements (calcite and silica).
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•In packstone facies, quartz can comprise as much as 30% of the bulk composition. Quartz clasts are 0.1mm in size,
well-sorted, subrounded, and the quantity increases westward.
•Rip up clasts, soft sediment deformation, and entrained bioclastic material was observed beneath bioclastic intervals.
•Dolomitization has completely destroyed original physical sedimentary structures and fabric in grainstone intervals;
however, the destructive nature of dolomitization is not as pronounced in packestone intervals.
•Bioclastic grain- to packstones are interpreted to have recorded storm generated upper shoreface/foreshore
deposition during the falling stage systems tract.
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kilometres
-Core observed in this study

-Coalbranch (Basing) Gas Pool

•Interbedded dolomitic bioclastic grain- to packstones have proven to be economically viable exploration targets, and are the
primary reservoir facies within this study.
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intragranular, stylolitic, shelter, and fracture porosity.
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rich intervals disrupts the vertical continuity of pay.
•The Coalbranch (Basing) gas pool is formed due to a structural trapping mechanism, as Mississippian and Triassic reservoir
rocks were thrust over impermeable Late Mesozoic siliciclastic units (Bainey, 1981).
•The Coalbranch (Basing) Field is associated with south-east striking thrust sheets of the Lovett-Rob-Shaw structural trend.
•Initial reservoir analyses presented by Bainey (1981) revealed porosity to be 6.5%, with a water saturation of 15%.
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•Upon the discovery of the pool, it was determined that the bulk composition of the gas produced was 93.59% C1, 4.14% CO2,
1.21% C2, and 0.08% H2S (Bainey, 1981).
Upper Interbedded Dolomitic Bioclastic Grain- to Packstone Isopach
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Dolomitic Bioclastic Grain- to Packstone: Slab view. Dolomitic Bioclastic Grain- to Packstone: Core view.
06-09-48-22W5: 3278.60m (McCormick et al., 2015). 07-11-54-22W5: 3212.15m (McCormick et al., 2015).

Dolomitic Bioclastic Grainstone: Moldic porosity.
10-20-47-21W5: 3258.62m; PPL 20x (McCormick et al., 2015).



1.0 mm
Dolomitic Bioclastic Grainstone: Fracture porosity.
10-20-47-21W5: 3258.62m; PPL 20x (McCormick et al., 2015).

Dolomitic Bioclastic Grainstone: Intergranular porosity.
10-20-47-21W5: 3258.62m; PPL 100x (McCormick et al., 2015).
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Study Area (McCormick et al., 2015).

From: http://www.oldsinstitute.com/discover-olds/

•This facies consists of 2.0 cm - 13.0 cm thick highly fossiliferous coarse siltstone beds that are found as interbeds within
bioclastic grainstone and packstone intervals.
•Lower contacts are gradational, while upper contacts are sharp/erosional.
•Soft sediment deformation is present in approximately 5.0 cm regions underlying bioclastic deposits.
•This facies displays a decreased neutron porosity and density porosity signature interbedded with grainstone and packstone
facies. The gamma ray log displays a slightly dirtier signature due to the increased siltstone within the interval.
•This facies is interpreted as recording stagnant water deposition within foreshore tidal inlets and paleobathymetric lows.
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Modern Analogue

Left: Location of Shark Bay
with L'Haridon Bight and
Hamelin Pool embayments
bordered by a coquina ridge
system. (pink color strip; right).
Land Image from Geoscience
Australia (Jahnert et al., 2012).
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Dolomitic Bioclastic Floatstone, unslabbed view.
11-01-47-21W5: 3256.56m (McCormick et al., 2015).

Dolomitic Bioclastic Floatstone, slab view.
11-01-47-21W5: 3256.56m (McCormick et al., 2015).

Pyritized Highly Fossiliferous Coarse Siltstone at the base of a bioclastic
interval. 07-09-54-21W5: 3206.60m (McCormick et al., 2015).

Highly Fossiliferous Coarse Siltstone. Allochems have been leached, and
replaced with calcite. 03-06-52-20W5: 3325.18m (McCormick et al., 2015).
Right: Image of the ridge system (top)
near the oldest ridges, showing internal
arrangement of coquina packages and
characterizing differences between tabular
(left), convex-up (middle) and washover
deposits (right), with detail of shell
arrangements (lower) (Jahnert et al., 2012).
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Interpreted location for the deposition of the Lower Triassic Montney Formation (modified from Blakey, 2009).
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Nomenclature chart for the Triassic Peace River Embayment of the Western Canadian
Sedimentary Basin, subsurface Alberta and British Columbia (McCormick et al., 2015).


Silica cement that post-dates both the phase of sparry calcite cement, and the second phase of dolomitization.
10-01-53-21W5: 3196.20m; 100x (McCormick et al., 2015).
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Dolomite

Sparry Calcite Cement

Hydrocarbon
Migration
Brittle Structural
Deformation
(Natural Fractures)

Montney Formation Upper Member

Montney Formation

•The reservoir facies identified within this study are interbedded dolomitic bioclastic grain- to packstones that record storm
generated upper shoreface/foreshore deposition during the falling stage systems tract.
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•Matrix-selective, fabric destructive dolomitization occurred due to a combination of seepage reflux and evaporative drawdown.
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•Modern analogues have shown that storm generated coquinas are preserved as:
(1) Low angle tabular layers (2) Convex-up ridges (3) Washover deposits.
•Two non-reservoir quality bioclastic facies were also identified:
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•Recognition of these flow barriers within regions of gross pay is instrumental in the identification of net reservoir potential.

Early stage,
matrix-selective
dolomitization
Calcite
Cementation

Ladinian
Daiber Group

Triassic
Middle

Late

Norian

Conclusion

Dissolution of
shell material

Matrix Selective
Dolomite
Time

Interpreted paragenetic sequence for diagenetic alterations affecting bioclastic
accumulations in the Lower Triassic Montney Formation (McCormick et al., 2015).


Sparry calcite cement that postdates dissolution, and predates the second phase of dolomitization. Second phase of dolomitization is a planar-c
(Sibley and Gregg, 1987) rim cement only observed in moldic pore space. 06-11-52-21W5: 3357.84m; PPL 100x (McCormick et al., 2015).
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•The Hamelin Pool coquina barriers in Shark Bay, Australia are excellent analogues
for the depositional geometry of storm-induced sedimentation of bioclastic material.
•This setting is a progradational, supratidal coquina beachridge system that
produces a wide variety of morphological features.
Jahnert et al. (2012) subdivided these features into three broad categories;
the geometry of which is reflected in the isopach thicknesses for bioclastic
accumulations in the Lower Triassic Montney Formation.
(1) Low angle tabular layers. (2) Convex-up ridges. (3) Washover deposits.

•Arid, midlatitudinal setting, along Pangea’s
northwestern periphery.
 !@!` !Y %  !@!!
influx, which gave rise to a mixed
carbonate-siliciclastic system.
•Eastward paleo-sabkha setting hypothesized,
that is the provenance of detrital dolomite
observed in the Montney Formation.
   ?  Y% ?!   +  !Y
diagenetic fluids that aggregated in
topographic lows.
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source of magnesium, resulting in
pervasive dolomitization that occurs in at
least two stages.

•Deposition of the Montney Formation records the first of
three transgressive-regressive cycles that occurred in the
Peace River Basin during the Triassic.
•The Montney Formation is divided into three members
(Davies, 1997b):
 
         
contains the first three occurrences of bioclastic
accumulations.
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Smithian). The larger geographic extent and increased
thickness of this interval is a response to third-order
lowstand deposition, while other bioclastic deposits are
a result of fourth-order lowstand events.
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the upper three stratigraphic occurrences of bioclastic
accumulations.
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•This facies is a dolomitized bioclastic float- to wackestone, with a coarse siltstone to lower very fine sandstone matrix.
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•Dolomitization in this facies is fabric retentive and neither as extensive nor destructive as in grain- and packstone intervals.
•This facies is relatively low porosity and is of poor reservoir quality.
•Dolomitic Bioclastic Floatstones are found throughout the entire Montney Formation, and are interpreted to have recorded the
preservation of in-situ, low relief biostromes in lower shoreface settings.
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(McCormick et al., 2015).
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