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Comeback in the Cardium?
The Cardium formation is one of the jewels of Alberta’s oil industry. Discovered 
in 1953, conventional oil production peaked at over 170,000 bbls/d in 1971, 
accounting for over 15% of provincial supply. It declined to 34,000 bbls/d by 
2009 but rebounded to 122,000 bbls/d in 2014 as unconventional drilling and 
completion techniques were applied. Declines again set in as oil prices collapsed 
in early 2015. Today, production stands at around 63,000 bbls/d.

Decades of drilling targets remain. New targets are being added to rebuild oil 
output and expand gas and liquids production. Longer term, the Cardium’s 
future lies in CO2 enhanced oil recovery (EOR). The next phase of EOR will 
depend on emerging carbon capture, use and storage (CCUS). 

More than 17,500 wells have been 

drilled yet only 12% of roughly 16 
billion barrels of oil originally in 

place has been recovered. An 

estimated 5.2 trillion cubic feet of 

associated or solution gas remains in 

place. The unconventional gas 

potential throughout the entire 

formation (including the Deep Basin) 

may be many times higher.

Key deals in the past five years include Whitecap Resources’ acquisitions of NAL Resources and TORC Oil & Gas, and 

Spartan Delta Energy’s acquisition of Bellatrix Exploration's assets. These players build on the expertise of specialist 

operators like Yangarra Resources, Obsidian Energy and Bonterra Energy in developing Cardium tight oil resources.  

Activity is bouncing back after the Covid-19 pandemic. Oil well licensing doubled year-over-year in 2021, with 

drilling up 87%. Forty-nine oil wells were licensed in Q1 2022 compared to 35 last year.

Gas well licensing recovered from 21 wells in 2017 to reach 62 wells in 2021. Fifty-four were drilled in 2021 as 

higher gas prices led Deep Basin operators to switch from liquids-rich Cardium targets to the more productive Spirit 

River formation. Overall activity remains well shy of 2013 when 623 wells were licensed and 714 wells drilled. 

Cardium production declined 13% in 2020 as Covid-19 kept crews out of the field and operators shut-in production. It 

grew by 2,400 boe/d to exit 2021 at over 188,000 boe/d. Oil production increased by 3,300 bbls/d, while gas 

production declined slightly. Nearly 80% of current production is from unconventional wells drilled after 2009.

Drilling and completions in the Cardium 

oil play have reached the manufacturing 

stage. Depending on the operator, stage 

of development and geology, drilling 

1-mile, 1.5-mile or 2-mile horizontal 

wells are the standard. The number of 

fracturing stages has remained 

relatively constant on an operator basis, 

with some operators choosing more 

intensive well stimulation processes. 

Higher commodity prices translated into strong operating netbacks for Cardium operators in the final quarter of 

2021. That trend should continue throughout 2022. At WTI $90/bbl most operators are reporting payouts in the 

5-7 month range.

Cardium natural gas and natural gas liquids (NGLs) production has 

steadily increased over the last 70 years – most recently as an 

alternative target in the Deep Basin when NGL prices drive up 

natural gas drilling. Production sits at around 750 mmcf/d from a 

recent peak of 801 mmcf/d two years ago.

NGL demand is expected to rapidly increase as petrochemical and 

export capacity comes onstream. Almost 65,000 incremental 
bbls/d of propane and 112,000 bbls/d of ethane could be 

needed if all expansion projects proceed.

CO2 enhanced oil recovery (EOR) could help drive future oil 

production. In the early 2000s, numerous studies and a CO2 

pilot project took place in the Cardium before new drilling 

and completions technologies shifted the focus. Studies 

predicted CO2-driven EOR could recover as much as 500 
million barrels from the Pembina alone.

With carbon capture and transportation infrastructure in 

place in central Alberta and six new hubs being considered, 

CO2 EOR could return to the forefront. This idea is bolstered 

by the increased presence of Whitecap Resources, which 

has similar EOR projects in Saskatchewan and Alberta.
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Advances in completions technology have increased 

potential drilling targets in the Cardium. geoXPLORER 

analysis shows from 2008-2014 operators focused on 

the higher porosity cleaner sands of the Upper Cardium 

shoreface. Since 2015 operators have targeted both the 

Upper and Lower Cardium shoreface in tighter sands 

including bioturbated sections of the Lower Cardium. 

The lower shoreface play’s success rides on higher stage 

counts (>100 stages) over two mile laterals. 


