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PROJECT AREA:
Duvernay East Shale Basin

Source: Geologic Atlas Western Canadian Sedimentary Basin
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EAST SHALE BASIN DESIGNATION:
Morningside & Huxley Sub-Basins
• Due to the large overall project area within the formally designated Duvernay East 

Shale Basin, subdivision was necessary to accommodate data collection, integration 
and analysis

• The Duvernay East Shale Basin was informally subdivided into the Morningside Sub-
Basin & Huxley Sub-Basin

• Active exploration & development programs have/are being conducted within each 
sub-basin at various scales by multiple independent operators

• Morningside Sub-Basin – Vesta Energy, Baytex Energy (formally Raging River 
Exploration) & Traverse Energy

• Huxley Sub-Basin – Artis Exploration, Crescent Point Energy, Outlier Resources, 
Inplay Oil, Rife Resources, Mancal Energy, Chronos Resources

• Although reviewed independently, data comparison within each sub-basin was 
completed in order to apply learnings across the entire project area 

• To-date, the Morningside Sub-Basin is further along within the play development 
phase with exception of the North & East flanks, while the Huxley Sub-Basin is still 
within the exploration phase

Huxley
Sub-Basin

Source: Geologic Atlas Western Canadian Sedimentary Basin
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DUVERNAY MINERAL RIGHTS:
Operator Land Holdings & Crown Landsales 

Huxley Sub-Basin (Operator Map) Duvernay Interest Holder

Data valid as of Aug 2018

Row Labels Avg Price ($/ha)  Max Price ($/ha)  Total Area (Ha)

2010 $313 $1,174 2880

Qtr2 $926 $1,174 640

Qtr4 $129 $129 2240

2011 $111 $206 960

Qtr3 $141 $206 192

Qtr4 $91 $102 768

2012 $103 $132 832

Qtr1 $105 $132 576

Qtr4 $100 $109 256

2013 $463 $3,887 3520

Qtr1 $573 $3,887 1664

Qtr3 $510 $625 256

Qtr4 $226 $846 1600

2014 $168 $6,134 21376

Qtr1 $308 $6,134 6272

Qtr2 $79 $79 128

Qtr3 $127 $1,020 7936

Qtr4 $48 $222 7040

2015 $71 $1,223 23744

Qtr1 $12 $38 1088

Qtr2 $56 $114 21376

Qtr3 $1,023 $1,223 512

Qtr4 $8 $8 768

2016 $208 $2,356 46784

Qtr1 $226 $2,356 28096

Qtr2 $337 $337 256

Qtr3 $177 $422 16640

Qtr4 $205 $404 1792

2017 $1,771 $6,834 82304

Qtr1 $84 $177 6144

Qtr2 $1,925 $4,217 14080

Qtr3 $2,895 $5,589 10304

Qtr4 $1,673 $6,834 51776

2018 $575 $3,388 15872

Qtr1 $512 $679 5824

Qtr2 $444 $3,131 8960

Qtr3 $1,035 $3,388 704

Qtr4 $2,009 $3,159 384

Grand Total $811 $6,834 198272

Duvernay Crown Landsale Results
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DUVERNAY MINERAL RIGHTS:
Operator Land Holdings & Acquisition Summary

Data valid as of Aug 2018



GEOLOGY
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WOODBEND-WINTERBURN STRATA:
NW – SE Regional Cross-Section Schematic

Source: Geologic Atlas Western Canadian Sedimentary Basin



8

WOODBEND-WINTERBURN STRATA:
W-E Southern Alberta Cross-Section

Source: Geologic Atlas Western Canadian Sedimentary Basin
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DUVERNAY FORMATION INTRODUCTION:
Historic Review (Author: Imperial Oil, 1950)
• The Duvernay name was first applied by well-site 

geologists to describe the brown bituminous shales 
found in wells drilled in the east-central area of Ab

• The Anglo Canadian Beaverhill Lake No. 2 in 11-11-
050-17W4 represents the defined type log for the 
Duvernay formation, occurring within the interval 
defined from 1,178 – 1,231 m 03,863 – 4,038 ft); 
continuous wireline core

• Conformably overlies platform carbonates of the 
Cooking Lake formation and is the basinal equivalent 
of surrounding Leduc reef growth peripheral to the 
East Shale Basin

• Lithology: Interbedded dark brown bituminous shales, 
dark brown, black and occasionally grey-green 
calcareous shales and dense argillaceous limestones.  
Sediments are characteristically petroliferous and 
exhibit plane parallel millimeter laminations.  Rarely is 
composed of thin calcarenitic beds and coral rich lime 
mud accumulations.  Disseminated pyrite common 
with some thin stringers

• Paleontology: sparse pelagic fauna or tentaculitids, 
ostracods, conodonts and embroyonie brachiopods.  
Also contains specialized forms such as Leiorhyncus
walcotti.  Bioturbation generally absent.

TYPE LOG OFFSET MODERN ANALOG (FULL OPEN-HOLE LOG SUITE)
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Source: Lexicon of Canadian Stratigraphy – Volume 4 Western Canada
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DEPOSITION:
Ireton – Lower Leduc Isopach (CI – 20 m)
• The Duvernay shale is part of the first five chronostratigraphic intervals in 

the Devonian Woodbend Group, consisting of the Cooking Lake, Majeau
Lake/Lower Leduc, Duvernay/Middle Leduc, Lower Ireton/Upper Leduc, and 
Leduc intervals

• The deposition of the Woodbend group is thought to be consisted of a rapid 
upbuilding phase of shelf and reefal sediments followed by infilling of 
basinal areas by shale and marlstones

• The Duvernay sequence is generally represented by the ‘basinal infilling’ 
phase, followed by significant growth in the Leduc reefs

• The Duvernay shales are typically non-existent where the Leduc Reefs are 
know to be present

Source: Alberta Geological Survey, Macquarie Research, August 2011
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DEPOSITION:
GENERAL STRTATIGRAPHY

Calmar

Nisku

Ireton

Leduc

Cooking Lake

DUVERNAY
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DEPOSITION:
Duvernay-Cooking Lake Isopach (CI = 5 m)
• The gross Duvernay stratigraphic interval ranges from zero (Leduc buildups) 

to in excess of 75 m (basinal center)

• Variations in observed open-hole log attributes (e.g. clean vs. dirty gamma, 
high vs. low resistivity) indicate variations in depositional attributes within 
the gross Duvernay stratigraphic interval
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DUVERNAY STRATIGRAPHY & NOMENCLATURE:
Operator - Artis Exploration (2016-08)
• Artis’s 100/08-20-033-24W4/0 horizontal wellbore defines the top of the 

Duvernay Formation the (“Duvernay Cap”) at a TVD of 2,233.6 m 
corresponding to the deflection observed in the gamma ray response from that 
of the regional Ireton shale

• The next defined zone or Duvernay 1 (“Upper Organic”) occurs at a TVD of  
2,237.0 m corresponding to a definable high gamma ray reading which is also 
correlatable to high deep resistivity reading on offsetting open-hole logs

• The final defined zone or Duvernay 2 (“Low Res Zone”) occurs at a TVD Depth 
of 2,254.5 m TVD, and as the name suggests is defined based on gamma ray 
response correlatable to major deep resistivity reading drop observed in 
offsetting open-hole logs



14

DUVERNAY STRATIGRAPHY & NOMENCLATURE:
Operator - Artis Exploration (2017-10)
• Recently off-confidential status 102/14-19-033-24W4/0 (vertical strat well with core) and 

corresponding horizontal whipstock 102/10-31-033-24W4/2 display a small change with 
respect to Artis Exploration’s Duvernay nomenclature

• The Duvernay 2 (Low Res Zone) term has been replaced with the Duvernay 2 (Clay Rich Zone) 
terminology

• Artis Exploration appears to be intentionally drilling their horizontal wellbores within the 
Duvernay 2 (Low Res Zone) and/or the Duvernay 3 (Middle Carbonate Zone) as indicated by 
the directional steering from the 102/10-31-033-24W4/2 wellpath as outlined below:

• Duvernay 3 (Middle Carbonate Zone) Lateral Penetrations: 
• 2362.81 m MD, 2446.20 m MD, 3803.00 m MD, 4400.00 m MD

***confirm with detailed directional plot
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PLANNED VS. ACTUAL WELL PATH:
Artis Exploration 102/10-31-033-24W4/2
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DUVERNAY STRATIGRAPHY & NOMENCLATURE:
Operator - InPlay Oil

Different Nomenclature same picks

Source: InPlay Oil Corporate Presentation
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DUVERNAY STRATIGRAPY & NOMENCLATURE:
Project Type Log – 00/06-01-34-24W4/0
• Stratigraphic subdivision of the Duvernay formation integrated 

both log and core attributes to subdivide the gross stratigraphic 
interval into 9 identifiable intervals for mapping purposes

• Nomenclature defined based on major offset operator’s (e.g. 
Artis Exploration) was implemented to eliminate confusion 

100/06-01-034-24W4/0
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UPPER DUVERNAY DEPOSITION:
Project Reference Cross-Section
• Across the project area, the Duvernay is represented by at least two 

major lithologic variations comprising the gross 75 m thick package

• Alternating layers of highly radioactive, porous, organic-rich shales 
present significantly different open-hole log signatures than dense, 
argillaceous limestone

• Thickest accumulation of organic-rich shale appears near the very top 
of the Duvernay gross stratigraphic interval with an addition two, 
significantly thinner, organic-rich shales found within the middle and 
lower portions of the stratigraphic package

Organic-Rich Shale Limestone
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PRIMARY ZONE OF INTEREST:
Upper Duvernay Gross Isopach (CI = 2.0 m)
• The Upper Duvernay (“Duvernay B Organic Rich Shale #1”) represents the 

primary geologic target to date, with all horizontal wellbores targeting this 
defined interval

• The Upper Duvernay zone ranges from zero (Leduc buildups) to in excess of 22 
m within Township 033 Range 23 W4M

A

A’
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RESERVOIR ATTRIBUTES:
Core Availability & Special Testing

UWI Vintage ZONE LENGTH (m) TESTING/ANALYSIS

00/08-22-030-25W4/0 Old Silt/ORS #1 15.2 none

00/13-05-030-26W4/0 Old Lwr Leduc 7.0 routine

00/09-09-031-23W4/0 Old ORS #3 1.5 none

00/08-29-031-23W4/0 New ORS#1-Lwr Leduc 57.3 Full Pics, Special Analysis

02/10-18-031-25W4/0 New Ireton - Carb #2 54.0 Routine

00/08-35-031-25W4/0 Old Ireton-Carb #3 171.4 Routine

00/04-36-031-25W4/0 Old Carb #1 - Carb #2 18.3 Routine, Special Analysis

00/10-34-032-21W4/0 Old Ireton - Cooking 308.0 none

02/06-06-032-24W4/0 Old Carb #1 - Carb #2 18.0 none

00/14-11-032-24W4/0 Old Carb #1 - Carb #3 24.0 Special Core

00/06-30-033-21W4/0 Old Lwr Leduc 24.0 none

02/01-14-033-23W4/0 New Silt - Lwr Led 72.0 Special Core

00/07-07-034-20W4/0 Old Carb #1 9.1 Special Core

00/04-29-034-20W4/0 Old Lwr Leduc 9.0 none

00/01-11-034-21W4/0 Old Lwr Leduc 9.0 none

00/12-06-035-20W4/0 Old ORS/Upr Led ??? 8.0 none

02/15-08-035-23W4/0 Old Cook 10.0 none

00/13-14-035-25W4/0 Old Ireton-Cook 100.0 none

00/16-29-032-24W4/0 New ???? 53.0 Special Core

02/14-19-033-24W4/0 New Silt/Carb #3 44.0 Special (No Data Yet)

• Duvernay core analysis can be segregated into two major categories: 
historic (routine analysis) & modern (special analysis)

• Special core analysis collected and analyzed included any information 
relating to porosity/permeability, pyrolysis, mineralogy, gas/oil 
composition, etc.

• Data most be collected in a digital format which can be integrated into 
multiple independent software systems

Data as of Aug 2018
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RESERVOIR ATTRIBUTES:
Core Inspection – 00/08-29-031-23W4/0 (1 of 3)
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RESERVOIR ATTRIBUTES:
Core Inspection – 00/08-29-031-23W4/0 cont... (2 of 3)
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RESERVOIR ATTRIBUTES:
Core Inspection – 00/08-29-031-23W4/0 cont… (3 of 3)
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RESERVOIR ATTRIBUTES:
Total Organic Carbon (TOC%) - 00/08-29-031-23W4/0

ZONE FORMATION Avg Min Max # Samples
Smp Density 

(#/m)

B U-DUV B (ORS #1) 3.25 0.30 9.95 14 0.53

C U-DUV C (I Shale #1) 0.67 0.34 0.91 10 0.67

D U-DUV D (Carb #1) 0.56 0.24 1.08 20 0.60

E U-DUV E (ORS #2) 2.46 0.89 4.65 5 0.60

F U-DUV F (Carb #2) 0.84 0.38 1.65 19 0.57

G U-DUV G (ORS #3) 6.86 2.12 12.85 5 0.62

H U-DUV H (Carb #3) 1.87 0.25 8.98 23 0.78

B

C

D

E

F

G

H

• TOC analysis on the 100/08-29-031-23W4/0 confirms original 
stratigraphy and nomenclature based on organic vs. inorganic 
rich intervals which are clearly identifiable on geophysical logs 
(e.g. high-gamma, density porosity & resistivity = high TOC)
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RESERVOIR ATTRIBUTES:
As Received Gas Content - 00/08-29-031-23W4/0
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• Twenty canister core data points were analyzed throughout the 
entire Duvernay formation….as expected, the stratigraphic 
intervals with the highest TOC displayed the overall highest as 
received gas content

B U-Duv B (ORS #1) 24.9 15.9 29.7 3 0.41

C U-DUV C (I Shale #1) 12.9 11.5 14.3 2 0.30

D U-DUV D (Carb #1) 15.5 13.1 17.4 4 0.34

E U-DUV E (ORS #2) 31.7 31.7 31.7 1 0.33

F U-DUV F (Carb #2) 22.2 19.9 24.6 4 0.36

G U-DUV G (ORS #3) 36.3 36.3 36.3 1 0.33

H U-DUV H (Carb #3) 24.2 15.4 34.5 5 0.54

Smp Density (#/m)# SamplesMaxMinAvgFORMATIONZONE
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RESERVOIR ATTRIBUTES:
Mineralogy (XRD Analysis) - 00/08-29-031-23W4/0
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• XRD analysis across the three main stratigraphic intervals defined 
as the DUV B (Organic Rich Shale #1), DUC C (Low Res Shale #1) 
and the DUV D (Carbonate #1) plotted on a ternary diagram 
further confirms contrasting mineralogic composition

• In addition, quartz within the system 
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RESERVOIR ATTRIBUTES:
Huxley Duvernay vs. Other Shale Plays

Limestone

Silica

Clay
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RESERVOIR ATTRIBUTES:
Unconfined Porosity & Permeability

ZONE FORMATION
Avg 

(%)

Avg 

(%)

Avg 

(%)
# Samples

Smp Density 

(#/m)

B U-DUV B (ORS #1) 3.9 1.5 5.8 11 1.49

C U-DUV C (I Shale #1) 3.2 2.2 5.2 8 1.19

D U-DUV D (Carb #1) 2.5 1.2 3.8 16 1.34

E U-DUV E (ORS #2) 3.5 1.5 5.0 4 1.33

F U-DUV F (Carb #2) 3.6 1.5 7.9 15 1.38

G U-DUV G (ORS #3) 7.4 4.9 10.8 4 1.29

H U-DUV H (Carb #3) 3.0 1.1 7.4 18 1.00

Unconfined Porosity

ZONE FORMATION
Avg 

(nD)

Avg 

(nD)

Avg 

(nD)
# Samples

Smp Density 

(#/m)

B U-DUV B (ORS #1) 27 3 97 11 1.49

C U-DUV C (I Shale #1) 55 26 108 8 1.19

D U-DUV D (Carb #1) 30 7 85 16 1.34

E U-DUV E (ORS #2) 16 11 17 4 1.33

F U-DUV F (Carb #2) 35 3 172 15 1.38

G U-DUV G (ORS #3) 73 49 104 4 1.29

H U-DUV H (Carb #3) 23 1 114 18 1.00

Unconfined K-Max
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RESERVOIR ATTRIBUTES:
Confined Permeability - 00/08-29-031-23W4/0
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RESERVOIR ATTRIBUTES:
Confined Permeability - 00/08-29-031-23W4/0



OPERATIONS:
DRILLING



32

WELLBORE SUMMARY – ARTIS EXPLORATION:
100/01-11-034-24W4/0 (1ST Horizontal)
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100/06-01-034-24W4/0

HORIZONTAL BUILD SECTION

100/01-11-034-24W4/0

HORIZOZNTAL LATERAL SECTION

100/01-11-034-24W4/0

VERTICAL OPEN-HOLE REFERENCE LOG
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HEADER LOCATION HEADER:

UWI: 100/01-11-034-24W4/0 Surface Hole Location: 100011403424W400 UWI: 100/01-11-034-24W4/0

Fluid: Oil Bottom Hole Location: 100011103424W400 Start Date: 11/12/2014

Mode: Pumping Surface Hole Coord: N369.9 W389.4 End Date: 11/22/2014

Status: PUMPING OIL Bottom Hole Coord: N272.2 W385.9 Completion Duration: 10

LICENSE Bottom Hole Latitude: 51.899046 Top Depth: 2,305

Well Name: 1764821AB HZ HUXLEY 1-11-34-24 Bottom Hole Longitude: -113.294130 End Depth: 3,715

Current Licensee: ARTIS EXPLORATION LTD. DATES COMPLETION METHOD: Per Stage

Facility Operator: License Date: 7/7/2014 Type: PLUG & PERF

Original Operator: ARTIS EXPLORATION LTD. Spud Date: 7/16/2014 Stimulated Length (m): 1,410

License Number: 0467893 Final Drill Date: 8/4/2014 Avg Frac Spacing (m): 101

Province/State: Alberta Rig Release Date: 8/7/2014 # Stages: 14

Confidential Status: Non-Confidential Completion Date: 4/7/2015 Total Perf Cluster Count: 48 3

Confidential Date: 8/4/2015 Days Drilled: 22 QUANTITIES: Per Stage

Lahee: DEEPER POOL TEST On Production Date: 4/9/2015 Proppant Pumped (t): 1,448 103

Rig Type: HORIZONTAL On Injection Date: Proppant Placed (t): 1,448 103

Well Type: HORIZONTAL Last Prod Date: 7/31/2018 Fluid (m3): 11,031 788

License Type: PRODUCTION Current Status Date: 4/7/2015 Water (m3): 15,383 1,099

Well Event Type: Parent Abandonment Date: N/A Acid (m3): 225 16

Purpose: OIL Surface Reclaimed: N/A N2 (scf): 0

Well Objective: OIL Last Update Date: 2/2/2018 CO2 (scf): 0

Surface Abandon Type: DEPTH Proppant Load (t/m): 1.03 0

Objective Fluid: OIL KB Elevation: 876.2 Proppant Load (lbs/ft): 690

Orphan Well Status: User KB Elevation:

Projected Formation: DUVERN Ground Elevation: 872.3 COMPARITIVE ANALYSIS 100/01-11-034-24W4/0 Max

Producing Formation: DUVERN Depth Datum: KB Stim. Length (m) 1,410 2,233

Total Depth Formation: DUVERN Projected Total Depth: 3845 m Avg Frac Spacing (m) 101 49

Basin: Max True Vertical Depth: 2167.2 m # Stages 14 45

Field: HUXLEY Total True Vertical Depth: Prop. Load (lbs/ft) 690 1,550

Pool: DUVERNAY A Total Depth: 3810 m

Unit: Plugback Depth: 0

Drilling Contractor: EXCALIBUR DRILLING LTD. Whipstock Depth: 0

Drilling Rig Number: 6 Target Depth: 0

PLAY Lateral Length: 1554 m

Play DUVERN RELATED DATA

Play Type Has Digital Logs: Yes

Has Raster Logs: Yes 1,000

10,000

Stim.
Length

(m)

IMPORTANT NOTE(S):
• 1st Huxley Duvernay Hz
• Toe Roof Hit
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102/06-06-032-24W4/0

HORIZONTAL BUILD SECTION

102/14-06-032-24W4/0

HORIZOZNTAL LATERAL SECTION

102/14-06-032-24W4/0

VERTICAL OPEN-HOLE REFERENCE LOG
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WELLBORE SUMMARY – ARTIS EXPLORATION:
102/14-06-032-24W4/0 (4TH Horizontal)
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HEADER:

UWI: 102/14-06-032-24W4/0

Start Date: 12/16/2016

End Date: 12/31/2016

Completion Duration: 15

Top Depth: 2,475

End Depth: 4,488

COMPLETION METHOD: Per Stage

Type: PLUG & PERF

Stimulated Length (m): 2,013

Avg Frac Spacing (m): 49

# Stages: 41

Total Perf Cluster Count: 112 3

QUANTITIES: Per Stage

Proppant Pumped (t): 4,651 113

Proppant Placed (t): 4,645 113

Fluid (m3): 41,717 1,017

Water (m3): 875 21

Acid (m3): 590 14

N2 (scf): 0

CO2 (scf): 0

Proppant Load (t/m): 2.31 0

Proppant Load (lbs/ft): 1,550

COMPARITIVE ANALYSIS 102/14-06-032-24W4/0 Max

Stim. Length (m) 2,013 2,233

Avg Frac Spacing (m) 49 49

# Stages 41 45

Prop. Load (lbs/ft) 1,550 1,550

IMPORTANT NOTE(S):
• Highest Intensity Frac Spacing & 

proppant load
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102/06-06-032-24W4/0

HORIZONTAL BUILD SECTION

103/02-29-031-24W4/0

HORIZOZNTAL LATERAL SECTION

103/02-29-031-24W4/0

VERTICAL OPEN-HOLE REFERENCE LOG
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WELLBORE SUMMARY – ARTIS EXPLORATION:
103/02-29-031-24W4/0 (5th Horizontal)

HEADER:

UWI: 103/02-29-031-24W4/0

Start Date: 4/5/2017

End Date: 4/18/2017

Completion Duration: 13

Top Depth: 2,478

End Depth: 4,711

COMPLETION METHOD: Per Stage

Type: PLUG & PERF

Stimulated Length (m): 2,233

Avg Frac Spacing (m): 50

# Stages: 45

Total Perf Cluster Count: 123 3

QUANTITIES: Per Stage

Proppant Pumped (t): 4,955 110

Proppant Placed (t): 4,955 110

Fluid (m3): 38,892 864

Water (m3): 0

Acid (m3): 574 13

N2 (scf): 0

CO2 (scf): 0

Proppant Load (t/m): 2.22 0

Proppant Load (lbs/ft): 1,491

COMPARITIVE ANALYSIS 103/02-29-031-24W4/0 Max

Stim. Length (m) 2,233 2,233

Avg Frac Spacing (m) 50 49

# Stages 45 45

Prop. Load (lbs/ft) 1,491 1,550
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IMPORTANT NOTE(S):
• Update frac data with true 

proppant pumped per stage
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WELLBORE SUMMARY – ARTIS EXPLORATION:
104/16-25-031-25W4/0 (16th Horizontal)

103/16-25-031-25W4/0

104/16-25-031-25W4/0

100/13-30-031-24W4/0

DUV B – ORS#1

DUV D – CARB #1



OPERATIONS:
COMPLETIONS
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STIMULATION EVOLUTION:
General Design Attributes  

Well #
UWI

Operator
Casing

Type

Length 

(m)

Avg Frac 

Spacing 

(m)

# Stages

Total 

Proppant 

(t)

Total 

Fluid 

(m3)

Proppant 

Load 

(lbs/ft)

IP Peak 

Oil 

(Bbls/d)

1 100/01-11-034-24W4/0 Artis CASED 1410 101 14 1448 11031 690 258

2 100/05-18-034-24W4/0 Artis LINER-UNCEM 1941 49 40 2775 33173 961 81

3 100/08-20-033-24W4/0 Artis LINER-UNCEM 1855 50 37 3573 25771 1294 174

4 102/14-06-032-24W4/0 Artis CASED 2013 49 41 4645 41717 1550 559

5 103/02-29-031-24W4/0 Artis CASED 2233 50 45 4840 38704 1456 519

6 100/15-10-035-24W4/2 Artis CASED 1970 49 40 4481 33347 1529 138

7 100/13-11-031-25W4/0 Artis CASED 2139 51 42 4353 35842 1368 505

8 102/01-22-035-24W4/0 Rife LINER-UNCEM 1339 33 40 2333 21468 1171 143

9 100/12-21-032-24W4/2 Artis CASED 1958 49 40 4608 32110 1581 181

10 100/09-05-033-24W4/0 Artis CASED 2052 51 40 4448 30689 1457 153

11 100/03-30-031-25W4/0 Artis CASED 2154 51 42 4207 40969 1312 432

12 100/02-26-034-24W4/0 Artis CASED 2559 69 37 4434 1146 1164 384

13 102/10-31-033-24W4/2 Artis CASED 2560 64 40 4923 40632 1292 95

14 100/15-14-035-23W4/2 Artis CASED 2942 89 33 4015 58646 917 134

15 100/04-15-031-24W4/0 Artis CASED 2654 53 50 5457 46118 1382 399

16 100/14-32-033-23W4/2 CPG CASED 2732 64 43 4908 428 1207 125

17 102/14-11-034-23W4/0 CPG CASED 2733 64 43 5025 1236 113

18 100/13-34-033-24W4/0 InPlay CASED 1325 49 27 3828 21557 1941 112

19 100/10-09-031-24W4/0 Artis CASED 2103 53 40 4492 37311 1436 276

20 100/01-24-032-24W4/0 Rife LINER-UNCEM 1453 30 48 2181 29817 1009 150

21 103/16-25-031-25W4/0 Artis CASED 2387 54 44 4635 1305 462

22 104/16-25-031-25W4/0 Artis CASED 2220 54 41 4569 1383 427

23 100/14-33-032-22W4/0 Outlier CASED 1614 28 57 1656 18570 690 21



38

STIMULATION EVOLUTION:
General Design Attributes  
• As with the majority of resource plays completion and stimulation design 

continue to evolve throughout time, which is no different that that being 
observed across the Duvernay East Shale Basin at Huxley

• Completion and stimulation design for all wells with information available
were plotted based on completion data and coded based on operator

• Key variables relating to lateral length, proppant load and average frac 
spacing currently do not exhibit any correlation with production as defined 
by IP Peak Oil (e.g. linear flow conditions).



OPERATIONS:
PRODUCTION
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PRODUCTION GROWTH:
Huxley Sub-Basin Summary
• Duvernay production growth has continued to climb since the first well (e.g. 

100/01-11-034-24W4/0) came online back in April 2015

• Production across the play reached its peak to date in December 2018, with 
40 producing wellbores cumulatively producing 6,676 Boe/d comprised of 
5,964 Bbls/d of oil and 712 Boe/d (4,277 Mcf/d) of associated solution gas

• An additional 10 wellbores have been placed on production since the start of 
2019 and are currently in their cleanup phases and as such, a further increase 
in cumulative play production should be expected in Q2/Q3 2019

• Production growth across the play has been accomplished essentially from 
one operator, Artis Exploration to date, with other minor operators 
maintaining minimal production

• Individual wellbore performances continues to be relatively inconsistent 
within the current 50 well sample set partially due to continued evolution of 
stimulation design 

• The best performing wellbore to date, the 100/02-26-034-24W4/0, has 
cumulatively produced 142,584 Bbls of oil within the first 17 months of 
production life and continues to produce at high volume in excess of 163 
Bbls/d

Data Current up to and including May 2019 Production
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PRODUCTION ANALYSIS:
IP Methodology & Analysis
• As with many unconventional play types, defining IP for 

productivity analysis can be somewhat difficult due to multiple 
factors 

• Review of all Duvernay Hz’s raw production profile illustrates a 
somewhat long production startup phase (3 to 8 months) 
followed by a more typical decline profile there after

• In order to complete meaningful statistical analysis, a strict 
means of defining IP was implemented in order to capture true 
IP Peak production

• IP Peak production is defined as the highest overall observed 
production value, regardless of the month that it occurs in, 
followed by at least two subsequent months of legitimate 
production decline

MONTH 100/01-11-034-24W4/0 100/01-24-032-24W4/0 100/01-34-031-25W4/0 100/02-26-034-24W4/0 100/03-30-031-25W4/0 100/04-15-031-24W4/0 100/05-18-034-24W4/0 100/08-20-033-24W4/0 100/09-05-033-24W4/0

0 115 43 2 57 110 103 56 37 0

1 192 47 53 65 268 23 53 58 16

2 63 25 182 0 126 81 67 65

3 0 382 0 153 73 45 29

4 123 371 432 66 59 0 116

5 85 264 227 234 49 3 153

6 204 343 364 42 0 96

7 258 338 210 41 0 78

8 163 384 209 39 0 61

9 162 103 40 0 65

10 139 39 0 54

11 125 29 0

12 114 29 174

13 105 28 64

14 96 26 41

15 91 24 33

16 85 18 39

17 78 43 29

18 73 24 35

19 71 25 23

20 68 23 56

Data Current up to and including May 2019 Production
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DUVERNAY HZ PRODUCTION PERFORMANCE:
Cumulative Probability - IP Peak Oil (Bbls/d)
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Data Current up to and including Aug 2018 Production
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PRODUCTION ANALYSIS:
EUR Methodology & Analysis

• As a result of the East Duvernay Play being early on in the production 
phase (Huxley Sub-Basin, has only 4 wellbores with 12 months or 
more of valid production) integration of analogous offset data (e.g. 
Morningside Sub-Basin) was required in order to effectively decline 
each wellbore in order to derive an overall EUR estimate

• Wellbores with longest overall production life (100/01-11-034-
24W4/0) were initially declined from peak observed production, in 
order to derived the variables for the first segment of the curve

• Segment 2 of the curve was subdivided into pessimistic case (1P) and 
optimistic case (2P)

• 1P Curve – implemented a straight 15% annual exponential 
decline starting at month 24 to an abandonment rate of 7 Bbls/d

• 2P Curve – implemented a hyperbolic decline with a b factor of 
0.5, starting at month 24 to abandonment rate of 7 Bbls/d

• Decline attributes including EUR & Reserve life were captured for 
mapping purposes in addition to the decline curve for future type 
curve creation and production growth estimates

NOTE:  the purpose of this exercise is not to determine the exact 
expected EUR to three decimal places, but rather view each well in 
relatively the same way in order to accurately map, and compare 
production results relative to reservoir/wellbore attributes 

Data Current up to and including May 2019 Production
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EUR FORECASTING:
Decline Analysis Example (100/01-11-034-24W4/0)

DECLINE ANALYSIS & TYPE CURVE FORECASTINGRAW PRODUCTION PROFILE

PRODUCTION SUMMARY
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DUVERNAY HZ PRODUCTION PERFORMANCE:
Cumulative Probability – Forecasted EUR (1P Decline)
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Data Current up to and including May 2019 Production
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DUVERNAY HZ PRODUCTION PERFORMANCE:
IP Peak vs. Time & IP Peak vs. EUR (1P)
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DUVERNAY HZ PRODUCTION FORECASTING:
Type Curve Generation

Data Current up to and including Aug 2018 Production

• Raw type curves (e.g. includes all wells) were generated through the 
process of normalizing production back to peak observed production 
rate, before declining subsequent production months

• All production declines were populated on a Cal-Dly-Avg Oil (Bbl/d) vs. 
Time (Months) group production plot before generating P10, P50, and 
P90 statistical type curves across the entire same set for the first 36 
months (3 years) of production life yielding the following:

P10 P50 P90 Ratio (P10/P90)

IP Peak (Bbls/d) 503 267 126 3.99

1 Year Cum (Bbls) 83860 45592 20642 4.06

Rate @ Yr 3 (Bbls/d) 81 41 18 4.50

3 Year Cum (Bbls) 158942 84991 37711 4.21
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CORPORATE FINIANCING:
Artis Exploration & Vesta Energy
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