Subaqgueous sediment mobilization: insights into geo-hazards
around the Azores volcanic islands, the mid-Atlantic
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Why studying volcanic islands are important?
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Tonga volcano: 84% of
population affected by ashfall
and tsunami
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Hazards around volcanic islands
Submarine landslide Earthquake

GEOSCIENCE ALISTRALLA

TSUNAMI GENERATION

When an undersea landslide occurs, a large mass of sand, mud
and gravel can move down the slope
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Geological background
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~“Submarine Iandsljdes on ) the shelf edges and

upper most slopes
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What are the typical features and common causes of (submarine) landslides?

Main scarp

Causes of Submarine Landslides

_ __Resisting forces
" Gravitational forces

Reducing Increasing
the strength: the stress:

Earthquakes Earthquakes
Wave loading Wave loading
Tidal changes Tidal changes
Weathering Diapirsm
Sedimentation | Sedimentation

Gas Erosion

Hampton, 1996



Landslides in submarine slopes of Azores volcanlc |sland Chang et al., 2021a, G-cubed
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Summaries of submarine landslide mapping
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Affected volume per unit

Hazard implications for landslide mapping changetal. 2021a, 63

High abundance but small volume landslides
around Faial and Pico
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Tsunami wave height estimate

: warning level > wave h >1m
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Sediment wave trains on the

volcanic island slopes




Submarine bedform morphological features and the processes forming them
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EROSIONAL-DEPOSITIONAL BEDFORMS IN MARINE VOLCANICLASTIC SETTING

Small-scale bedforms

A= ~5-200 m H=~0.1-10 m, arcuate/crescent
shaped; mostly downslope asymmetrical
in cross-section

Large-scale bedforms
= ~150-4500 m H= ~5-200 m, sinuous/arcuate;
mostly downslope asymmetrical in
cross-section
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Casalbore et al, 2020

b) gravity-driven

slope movements

Asymmetrical bedforms
resulting from extensional
faults

Bedforms are made
from rotated blocks

Symmetrical bedforms
resulting from compression
faults

Pope et al., 2018
Sedimentary gravity flow
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Asymmetric abundances of submarine sediment waves

Densities of sediment wave trains
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Chang et al., 2022, Marine Geology

The density of sediment wave trains are twice
as abundant on the northern submarine slopes
of the islands



What processes form sediment wave trains?
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Sediment mobility on the shelves

prevailing wind and wave
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Sediment mobility analysis
Sediment mobility is higher on
the windward (NW) side of the
islands resulting from the wave-

induced shear stress or wind-
driven processes
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What about the giant wave field in the North of Sao Miguel Island
Chang et al., 2022, Marine Geology
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