%g&{ls%?ter Feasibility assessment of carbon sequestration in the Grand Banks, offshore Newfoundland, Canada jpeaml /-

EGU B
A \cMses i Justiina T. S. Devries', Alexander L. Peace', Adedapo N. Awolayo'

Structural Geology and Outstanding Student & PhD Sharing is Abstract
ectonics Group 'School of Earth, Environment, and Society, McMaster University, Hamilton, Ontario, Canada; * Department of Civil Engineering, McMaster University, Hamilton, Ontario, Canada candidate Presentation contest IS To JVIEF{<Te EGU26-770

Introduction 4 Results

e The Grand Banks is a structurally complex segment of the North Atlantic rift system, characterized by extensional faults, halokinesis, 2D Seismic Interpretation Fault Geometry and Structural Framework Analysis COz Injection Simu Iations

and heterogeneous rift basins.
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e Despite advantageous geological formations, proximity to major CO, sources, and existing offshore infrastructure, the Grand Banks
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Are there potential sites for secure CCS integration within offshore Grand
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Key Takeaways

N-S and E-W fault trends and salt-fault interactions reveal a heterogeneous margin shaped by
multiple phases of rifting, strike-slip deformation, and structural inheritance which is inconsistent
with a simple passive margin model.

Salt Pillow

N-S faults maintain high slip tendency (Ts > 0.75) across all scenarios, indicating reactivation potential

— o | = s e - R = S : independent of stress field orientation uncertainty.
o ; o [ e S ' QY - oo st ¢ o, is vertical (plunge = 90°) at 4,500 m for all scenarios. Only

horizontal stress azimuths vary between scenarios.

] _ Stio Tend E-W faults are stress-sensitive, with low Ts when o3 is fault-parallel (Scenario 2) and moderate-high Ts as 03
Figure 5. Uninterpreted (top) and interpreted (bottom) N-S and E-W oriented seismic profiles. Figure 6. Time structure maps 'p ‘endency

Stress Fracture rotates to 115°-135° (Scenarios 1 and 3). e The hinge zone between the Cobequid-Chedabucto Fault System and the Newfoundland

Interpreted figures include annotations of salt structures (pink) present in the region. of interpreted seismic horizons. ol c2 o3 . . . . . .
Fracture Zone may record a transform-rift transition where earlier strike-slip deformation was

Orientations Stability
(Plunge/Azimuth)
overprinted by later extension; however, this requires further investigation.

Contrasting Ts behaviour of fault populations suggests a structurally complex margin origin involving both

o ? s e il : - ACkn OWIGdgementS a nd Refe rences Scenario 1 90/135 5.0 MPa orthogonal extension and strike-slip deformation, consistent with a transform component in the margin's

structural inheritance.

Scenario 2 90/135 5.2 MPa

Both simulations show CO, migration toward salt diapir flank with the 20-year scenario producing
a larger plume (20 Mt vs 10 Mt). Both demonstrate effective containment and trapping within Zone
6. Future work incorporating faults and salt geometry is needed to fully assess storage security.
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