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Tremor signals during fluid injection are generated by
fault slip

SHANKHO NIYOGI , ABHIJIT GHOSH , ABHASH KUMAR, AND RICHARD W Hammaack Authors Info & Affiliations
SCIENCE - 2 Aug 2023 - Wol 387, Issue 6657 - pp. 553-558 - DOL 10.1126/scienceadh1331
¥ 1437 A O

Editor's summary

Volcanoes and glaciers have seismic tremors that are caused by fluid movement or °
other frictional processes. Niyogi et al. found that tremors with very similar char- .
acteristics also occurred during a supercritical carbon dioxide injection program in
Kansas. After carefully subtracting background noise, the authors found tremors
located near fault structures in the interior that likely were due to frictional slip. @
This finding may provide a way to model and track stress distribution in the sub-

surface during the injection of carbon dioxide or other fluids. —Brent Grocholski



Injection Site and Station Map
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Tremor Noise
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Low vs High Slowness
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Tremor Event Timing
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Tremor location
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Faults in the study area
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Evidence in favor of tectonic origin

 Low slowness (deep source)

» Unambiguous beam (high resolution)
» Align well with known structures
* No daily or weekly pattern

» Tremor only detected during injection



Ongoing Research

Seismic array in Buchanan County, VA
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Array response function at 5 Hz

This seismic array provides excellent
resolution
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q ynamically triggered local event?

Regional earthquake Dynamically triggered

M3.3 near Burlington, event!
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» Investigate dynamic earthquake triggering in

carbon injection environment
» Detect and locate small earthquakes

 Earthquake activity rate, variations and

spatiotemporal distribution

» Systematic search for induced tremor
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