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Cluster analysis can identify differences in earthquake swarm
patterns along the Mid-Atlantic Ridge
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The Mid-Atlantic Ridge (MAR) is the longest divergent plate boundary in the world, with evident

seafloor spreading, transform faults, and hydrothermal vents generating earthquake swarms as

tectonic plates move apart. Earthquake swarms are generally defined as a sequence lacking a

mainshock event (e.g., a number of similar magnitude events occurring close in space and time).

Previous work on swarms on the Mid-Atlantic Ridge have focussed on specific events, where

recording equipment generate a local view of an earthquake swarm. Although these studies

provide high-resolution information into an event, the work is limited in space (local area) and

time (days or months). As a result, there is currently no up-to-date large-scale analysis across the

length of the ridge which would provide regional information on Wilson Cycle processes of rifting.

Here, we apply a clustering algorithm to an earthquake database across the MAR to identify

spatially and temporally correlated swarms to establish a regional analysis of earthquake swarms

on the Mid-Atlantic Ridge. 

For our study, we use the available United States Geological Survey (USGS) earthquake database to

analyse earthquake events across four different sections of the MAR (Reykjanes Ridge, Northern,

Central, and Southern MAR) over the past 25 years (7,000+ earthquakes in total). Within this

database, we find over 800 swarm events (compared to around 150 swarms in the past 50 years of

published literature). We explore the spatial and temporal links between earthquakes and

establish some similarities throughout the ridge. Specifically, swarm events are short lived, often

starting and finishing within a day. Furthermore, the earthquakes within a swarm are mainly

between 10-20 km of each other. An advantage of this large-scale approach to identifying swarms

through cluster analysis is that we can begin to establish swarm characteristics and provide

quantifications on spatial and temporal values.

Notably, we have identified 600+ swarms not discussed in the current literature with our work

providing a standardised output for comparing swarms across the whole ridge. We highlight that

MAR is not a homogenous entity, with Reykjanes Ridge behaving fundamentally different to the

rest of the ridge. The large-scale analysis from our work here provides future studies with a

benchmark to exploring spatial and temporal changes on this significant Wilson Cycle feature on

our planet.
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