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Purpose of Core Display

• Conventional – Unconventional Continuum:
• Focus on conventional conglomerate vs. tight sandstone reservoir facies 

associations from the Spirit River Group strata in the Deep Basin of Alberta
• Core #1 is a highstand, conglomeratic, high accommodation, progradational 

reflective shoreface facies association from the Falher D in the Elmworth field 
(7-4-68-11W6)

• Core #2 is from the Lower Falher to Wilrich in the 8-7-62-6W6 well in the
Kakwa area - a low accommodation, sandstone comprised of dissipative
shoreface to wave dominated delta facies associations

• Differentiation between Wilrich and Falher in Spirit River Group

• “ Sweet-spot” characterization



Top 2016 Drilling Activity
Last 12 Months Top 20 Monthly Gas Wells (Calendar Day Rate)

0 wells - Deep Basin – Overfilled Foreland Basin
19 wells - Deep Basin – Underfilled Foreland Basin – Spirit River Group 
1 wells - Deep Basin - Pre-foreland Basin - Montney

Kwan, van Bolhuis and Murphy, 2017
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Production and Well Count by Formation 
IP90 Average Rate – Wells on Stream in 2016

➢ Well Count
➢ IP90 Average Rate

Fockler, 2016
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Top 2015 Drilling Activity 
Distribution of Top AB Gas Wells (based on IP 30)

➢ Top 20/20 gas wells
➢ Spirit River 

Reservoir Trends
(yellow)

➢ Underfilled FB



Stratigraphy – Fort St. John – Spirit River Groups
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Source: R. Mann, AJM Petroleum Consultants, 2010

Conventional – Unconventional Continuum



Source: R. Mann, AJM Petroleum Consultants, 2010

Conventional – Unconventional Continuum - Gas

7-4-68-11W68-7-62-6W6



Conventional – Unconventional Continuum - Gas

7-4-68-11W6

8-7-62-6W6

Short, 1996



Western Canada Sedimentary Basin Tectonic Evolution
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Continental Scale - Paleodrainage Reorganization
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Coastal Classification – along strike variation



Shoreline Depositional Model of along strike variation for a wave 
dominated shoreline, deltas and associated facies

modified after Armitage, Pemberton 
and Moslow, 2004 for the Falher C



Asymmetric Wave-Influenced Delta Model

Junaid Sadeque, March, 2016



Lower Cretaceous Depositional Cycles

(Jackson, 1984) CDD



Stratigraphy – Fort St. John – Spirit River Groups
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CANHUNTER ET AL ELMWORTH 7-4-68-11W6
Porosity (%) vs. Permeability (mD)
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CANHUNTER ET AL ELMWORTH 7-4-68-11W6
Porosity (%) vs. Depth (m)

Porosity
0% 5% 10%

2400

2402

2404

2406

2408

2410

2412

2414
D

e
p

th
(m

)

Falher D 
Conglomerate

Falher D
Sandstone



CANHUNTER ET AL ELMWORTH 7-4-68-11W6
Permeability (md) vs. Depth (m)
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CANHUNTER ET AL ELMWORTH 7-4-68-11W6
Grain Density (kg/m3) vs. Depth (m)
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CANHUNTER ET AL ELMWORTH 7-4-68-11W6



Stratigraphy – Fort St. John – Spirit River Groups
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ECA KAKWA 8-7-62-6W6
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ECA KAKWA 8-7-62-6W6
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Chemostrat Binary Diagrams



Chemostrat Binary Diagrams

Wilrich



Chemostrat Binary Diagrams



Chemostrat Binary Diagrams

Wilrich



Wilrich “A”
Wilrich “A” Gross Isopach Wilrich “A” Net Clean Sandstone (6% Ø cutoff)

Kakwa 8-7

Maps Courtesy Brad Hayes, PRCL

Junaid Sadeque, March, 2016



Source: R. Mann, AJM Petroleum Consultants, 2010

Conventional – Unconventional Continuum – Gas 
Summary and Conclusion

7-4-68-11W68-7-62-6W6

Dissipative Shoreface –
Assymetric Delta Reflective Shoreface



High Øh
Low Kh “Tight”

Tight Sandstone Reservoir - HZ

Low Øh
High Kh

Conglomerate Reservoir (“Nature's HZ”)
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Summary and Conclusions
• A significant difference in mineralogy occurs between the chert-quartz dominated Core 1 and 

pebbly chert sublitharenite of Core 2.

• Chemostratigraphy was employed to characterize and differentiate between the individual 
“members” of the Spirit River Group.

• The greater chlorite abundance in the Upper Wilrich (formerly Falher G) corroborates the chlorite 
rims discussed by Moslow and Ala (2012) which improve the reservoir quality of the sandstones.

• Samples historically defined as Falher G show a stronger geochemical affinity to the Wilrich

• Cross plots of the results show different clusters produced by the sandstone samples of the Falher 
and Wilrich which points to distinct heavy minerals and other detrital mineral phases.

• These variations therefore can be used to understand subtle changes in provenance.

• The results of this study explain the contrasts between the mineralogy and provenance, reservoir 
quality, sedimentology and the stratigraphy of the Falher (A-E) and Wilrich in the Spirit River 
Group, and introduces the asymmetric delta model based on net clean sand mapping by member.
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