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Alberta Shale Project 

Shale is a hot topic in 

the industry 

Land sales are 

significant (>$3B in 

2011) 

Drilling (jobs, regulation) 

Conventional production 

is declining 

Environmental issues 

(water, fracking) 

Need to know the “size 

of the prize” 
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Alberta Shale Project 

Duvernay 

Muskwa 

Montney / Doig Siltstone 

Banff / Exshaw / Bakken 

Fernie / Nordegg 

Wilrich 

Rierdon 

Colorado 



What is a shale-hosted 

unconventional hydrocarbon ? 

Shale gas typically refers to hydrocarbons both sourced and 

trapped within a source rock, either by adsorption onto organic 

matter or trapped as free gas in very low permeability/porosity 

shale. 

The hydrocarbon can be oil, gas or NGL depending on: 

1. the type of organic matter in the shale, and 

2. the thermal maturity of the organic matter 

The tight nature of the rock requires stimulation to open up 

conduits so hydrocarbon can move from the rock to the wellbore 
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Data Collection 
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In an ideal setting, we collect core, sample immediately for gas 

content, also get fresh samples for analysis. 



Data in Unconventional Reservoirs 

Standard tests weren’t 

made for shale / 

siltstone 

Results may be 

questionable 

Have to account for 

uncertainty 

 

7 

Accurate 

Not 

Accurate 

Precise Not Precise 
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Data Sources 

Geological picks and 

interpretation 

Sample core from CRC 

Geophysical log analysis 

Reservoir data from IHS 

Accumap 

Published reports, 

releases 



9 

Geological Picks 

Shale resources exist in a geological framework 

Expert interpretations and picks build the skeleton of 
this framework 

We need to be sure we’re talking about the same thing 

Credit: Dongqing Chen 
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Core Samples 

Little has been done to study shales in the past 

Samples had to be taken and tests run 

The Core Research Centre proved invaluable 
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Core Testing 

Thin sections 

Adsorption isotherms 

RockEval and TOC 

XRD for grain density 

Dean Stark 

Pycnometry 
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Geophysical Log Analysis 

Once the framework is built, 

fill in properties 

Net Shale 

Porosity 

Total Organic Carbon 

Calibrate to core samples 

Credit: Bob Everett 
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Reservoir Data 

Reservoir conditions have an effect on storage 

Gas is compressed at depth 

Oil also affected, mainly by dissolved gas 

Data is from early test wells or conventional reserves 

in communication with the shale 

Reserves and reservoir data report 
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Published Information 
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Evaluation Methodology 

1. Map variables that have sufficient density 

2. Calculate dependent variables 

3. Determine other variables 

4. Calculate resources 

5. Simulate all variables 
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Mapping Primary Variables 

Variables that have 

enough data should be 

mapped spatially 

Depth 

Gross thickness 

Net thickness (or N:G) 

Porosity 

TOC 

Vitrinite relfectance 

Hydrogen index 
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Calculating Dependent Variables 

Some variables are sampled too sparsely to map 

spatially 

BUT: They are dependent on other variables 
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Other Variables 

Some data are too 

sparse to map or use 

bivariate relationships 

Depends on data, logs, 

time constraints 
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Fluid Zones 

Dry Gas

Wet Gas

Condensate Volatile Oil

Black Oil

Immature

Dry Gas

Wet Gas

Condensate Volatile Oil

Black Oil

Immature

Zone HI Ro GOR 

Immature < 0.8 

Black Oil 350 + > 0.8 0-310 

Volatile Oil 200 – 350 > 0.85 310-570 

Condensate 100 – 200 >1.0 570-10000 

Wet Gas 60 – 100 > 1.2 

Dry Gas < 60 > 1.35 
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Resource Calculations 

With all the necessary parameters, calculate the 

resources in place: 
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Simulation and Uncertainty 
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Why Uncertainty? 

Duvernay shale play: 

 

 

Total samples taken: 

Ttmtkm

kmmkm

5.2/55.2960

9601660000

33

32
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0000064.0
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Grain Density and Porosity 

Porosity is a major driving factor in 

hydrocarbons-in-place 

Density log analysis is a standard tool for 

calculating porosity 

Shales and siltstones do not follow normal log 

scales 

Small variations in grain density make a huge 

difference at low porosity 
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Grain Density and Porosity 
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Sources of Grain Density 

1. Calculated from XRD Mineralogy 

• Use density of constituents 

• Have to include TOC as a mineral 

2. Helium Pycnometry 

• Crush sample, measure pressure difference 

3. Dean Stark Analysis 

• Includes GRI and pycnometry 

• Meant for saturations 
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Source Comparison 
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Long tail from all data sources  

Difference is not statistically significant 



Source Comparison 
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Long tail from all 

data sources  

XRD-Dean Stark difference is 

just statistically significant 



Grain Density from Mineralogy 

1. Add kerogen to the minerals 

2. Renormalize to 100%: 

3. Convert to volume percent: 

4. Calculate volume-weighted average grain 

density: 

 

or shortcut: 
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Duvernay/Muskwa Mineralogy 
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Montney Mineralogy 
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Montney Mineralogy 

31 



Cardium Mineralogy 
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Lower Banff / Exshaw Mineralogy 
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Shale Resources: Released 

289 / 419 / 527 Tcf Gas 

6.0 / 14.8 / 16.3 Bbbls NGLs 

74.8 / 115.1 / 159.9 Bbbls Oil 

353 / 443 / 540 Tcf Gas 

7.5 / 11.3 / 16.3 Bbbls NGLs 

44.1 / 61.7 / 82.9 Bbbls Oil 

1630 / 2133 / 2828 Tcf Gas 

11.7 / 28.9 / 54.4 Bbbls NGLs 

78.6 / 136.3 / 220.5 Bbbls Oil 

16 / 35 / 70 Tcf Gas 

0.034 / 1.4 / 0.217 Bbbls NGLs 

9.0 / 37.8 / 44.9 Bbbls Oil 

70 / 148 / 281 Tcf Gas 

0.487 / 2.1 / 3.5 Bbbls NGLs 

19.9 / 47.9 / 66.4 Bbbls Oil 

115 / 246 / 568 Tcf Gas 

0.689 / 2.1 / 4.45 Bbbls NGLs 

20.2 / 47.9 / 172.3 Bbbls Oil 
2835 / 3424 / 4229 Tcf Gas 

41 / 58.6 / 88 Bbbls NGLs 

353 / 423.6 / 581 Bbbls Oil 
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Shale Resources: Doig Siltstone 

Equivalent to BC Upper 

Montney 

Recent NEB report: 

 

 

Combined Montney and 

Doig Siltstone 

Gas 

NGLs 

Oil 

1699 / 2309 / 2947 Tcf Gas 

12.0 / 30.6 / 56.2 Bbbls NGLs 

79.6 / 138.7 / 222.6 Bbbls Oil 
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Shale Resources: M Colorado 

Top of 2WS to BFSZ 

Includes 2WS interval 

Extensive and thick 

High clay minerals 
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Resource Classification 

Currently, we only look 

at PIIP 

For new plays, this is 

all undiscovered PIIP 

May tackle 

commerciality in the 

future 

Frackability 

Local hot spots 

Well performance 
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Challenges and Issues 

Shales haven’t been studied in the past 

Shales are “homogeneously heterogeneous” 

Data and core is limited 

Log analysis requires new approaches 

Traditional assumptions don’t hold 

Every shale is different 
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Comments 

Uncertainty is key: identify and quantify 

Reality check: is everything reasonable? 

“Tomato test” 

Grain density is a major consideration 

Affects log porosity significantly 



Next Steps 

Evaluate more formations 

Move towards technically recoverable 

Prospective resources, contingent resources, 

marketable hydrocarbons, etc. 

Refine analyses and zoom in 

Divide formations into plays 

Subdivide stratigraphic intervals 
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Publications 
http://ags.gov.ab.ca/publications/pubs.aspx?tkey=shale%20gas  

AGS Website -> Activities -> Shale Gas -> Shale Gas Publications 

http://ags.gov.ab.ca/publications/pubs.aspx?tkey=shale gas





