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Background

The Western Canada Sedimentary Basin is relatively tectonically quiescent, with some notable
exceptions. One such cluster is the Rocky Mountain House Seismogenic Zone (RMHSZ), a long-
lived (1970-present) cluster of earthquakes located approximately 35 kilometers southwest of the
town of Rocky Mountain House in west-central Alberta. Numerous authors have attributed this
seismicity to production and secondary recovery from the Strachan D3-A Leduc reef gas pool
(Baranova et al. 1999; Wetmiller 1986; Stern et al. 2013; Schultz & Wang, 2020).

The RMHSZ accounts for 5 of the 10 largest earthquakes in Alberta’s recorded history (NRCan,
2021). These events range in magnitude from M. 3.8 to 4.27, with the most recent occurring on
24 May 2020 (3.8 M.; NRCan, 2021). Although Stern et al. (2013) observed that seismicity in the
RMHSZ had declined with reduced gas production, activity has persisted into the present day:
100 earthquakes were reported by the Alberta Energy Regulator in this region between January
2019 and March 2021 (Figure 1).

Events in the RMHSZ can be induced or, more rarely, natural in origin. The extraction of gas from
this reservoir over time altered stress on an underlying thrust fault that extended deep into the
crystalline basement (Wetmiller, 1986; Schultz & Wang, 2020). Schultz & Wang (2020) noted the
largest event in their RMHSZ catalogue (4.27 M. on 10 March 2019) as an outlier: this event was
likely natural as it lacked any spatiotemporal association with industry activity. The depth of this
event (~15 km) in comparison to that of known induced events (2.5 to 4 km) further supported a
natural origin as increased depth is now recognized as a potential discriminator for induced versus
natural events (Zhang et al., 2016).

Methods

We report initial results from the first 15 months of monitoring using a temporary broadband
seismograph array installed above a prototype geothermal pilot in Clearwater County, Alberta.
This array can detect regional seismic events as well as microearthquakes and fills in a gap in
the public seismograph network previously serviced by BRGNA (Bergen, Alberta). Our array is
located 40 km east of the RMHSZ and is therefore well-situated to pick up smaller earthquakes
that may not be recorded by the provincial network. Analysis is ongoing using open-source
software programs like ObsPy (Beyreuther et al., 2010) and REDPy (Hotovec-Ellis & Jeffries,
2016).

Results

Recording began at two of the stations in July 2020, and the array became fully operational in
September 2020. Between July 2020 and March 2021, 5 earthquakes were reported by the
Alberta Energy Regulator (AER) in the RMHSZ. Combined with public data from the IRIS network,
this work will analyze the existing catalogue of earthquakes and aims to identify new events that
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were not detected previously. This approach should elucidate smaller, natural earthquakes
associated with the 10 March 2019 event, and serves to update the work performed by Schultz &
Wang (2020) on the RMHSZ to the present day.
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Figure 1: Histogram of earthquake magnitudes in the RMHSZ as reported by the AER (2021), Jan 2019-March 2021.
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