Earthquakes in low strain regions: Challenges and Opportunities
An example from West |beria
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Tectonic Setting
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Do we need to worry about

TeCtOniC Settlng earthquakes in low strain

rate regions?
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Earthquakes
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Strain rates from geodynamic modeling
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Challenges

Seismicity:
 Few earthquakes
e Sparse networks

Geological record:
 Sedimentation
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* Human activities
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Clusters and Lineations

Do you interpret these? =

~
o

Location Orientation Number of  Percentage of Observations
earthquakes earthquakes
A Porto-Tomar fault N-S 107 0.73 per cent Clear lineation
B Seia-Lousi and Vilariga faults NNE-SSW, NE-SW 66 0.45 per cent Clear lineation
C Montejunto-Aires-Candeeiros range NNE-SSW 268 1.84 per cent Diffuse (2?)
D Arraiolos WNW-ESE 334 2.29 per cent Clear lineation
E Viana do Alentejo No orientation 240 1.64 per cent Very diffuse
F - No orientation 111 0.76 per cent Very diffuse
G - NNE-SSW 64 0.44 per cent Clear lineation
H Monchique NNE-SSW, E-W 1804 12.36 per cent Clear, 2 lineations
1 - No orientation 140 0.96 per cent Very diffuse
J Gorringe NNE-SSW 598 4.10 per cent Clear, diffuse cluster
K Horseshoe Abyssal Plain WNW-ESE 320 2.19percent  Clear, diffuse lineation (2?)
L - NNE-SSW 1066 7.31 per cent Clear, diffuse cluster
M - WNW-ESE 126 0.86 per cent Clear, diffuse cluster
N - WNW-ESE 498 3.41 per cent Clear, diffuse cluster
o — NNE-SSW 235 1.61 per cent Clear lination
P Guadalquivir/Cadiz NE-SW 1480 10.14 per cent Clear, diffuse cluster (2?)
Al - - 7457 51.11 per cent -

Custodio et al, 2015 -12°
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1. Arraiolos
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Arraiolos
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Opportunity!
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2. Monchique oo

42°
Cluster/ Location Orientation Number of  Percentage of Observations
lineation earthquakes earthquakes S
A Porto-Tomar fault N-S 107 0.73 per cent Clear lineation "
B Seia-Lousa and Vilariga faults NNE-SSW, NE-SW 66 0.45 per cent Clear lineation 40°
C Montejunto-Aires-Candeeiros range NNE-SSW 268 1.84 per cent Diffuse (2?)
D Arraiolos WNW-ESE 334 2.29 per cent Clear lineation
E Viana do Alentejo No orientation 240 1.64 per cent Very diffuse
F - No orientation 111 0.76 per cent Very diffuse
ral AINTT O O L 4 ray /1/1r ﬁ 1 %
H Monchique NNE-SSW, E-W 1804 12.36 per cent Clear, 2 lineations
1 h N s m 140 raWray " -¢ AW uy il‘ﬁ
J Gorringe NNE-SSW 598 4.10 per cent Clear, diffuse cluster
K Horseshoe Abyssal Plain WNW-ESE 320 2.19percent  Clear, diffuse lineation (2?)
L — NNE-SSW 1066 7.31 per cent Clear, diffuse cluster 38°
M - WNW-ESE 126 0.86 per cent Clear, diffuse cluster
N - WNW-ESE 498 3.41 per cent Clear, diffuse cluster
¢} - NNE-SSW 235 1.61 per cent Clear lination
P Guadalquivir/Cadiz NE-SW 1480 10.14 per cent Clear, diffuse cluster (2?)
All - - 7457 51.11 per cent -
36°
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Magnetic and Gravity Surveys
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Magnetic Anomaly Modeling
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Depth (km)

Seismicity
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Seismicity
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Fault networks
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Opportunity!
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ML catalogs & New location algorithms
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The 1969 M7.8 St Vincent earthquake (z=40 km)

38°N

Depth (km)

37°N

Martinez-Loriente et al, 2021

36°N

N Gorringe Horsehoe Coral Patch S
Thrust Abyssal Plain  Seamount

35°N

Drip-like
< Structure

1°W

Upper Mantle ) )
Adapted from Duarte et al, 2011; Custodio et al, 2016 Duarte et al, in preparation



The 1755 M8.5(?) Lisbon earthquake
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Submarine Cables
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Upcoming (operations due 2027): SMART cables
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Concluding Remarks

* There are still some very basic gaps in our knowledge of seismic sources...

* Seismology is at a turning point in observational capability. It’s an exciting
time for Seismology! &
* How do we integrate information from small earthquakes in hazard?

* Integration of datasets is key; better if physis based.

* GNSS and seismic data are very complementary (more on GNSS in the next talk);
also in the context of RT and EEW.

* Need to develop algorithms for data integration.
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