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Slow deformatio iated with a subducting slab can affect quasi-sta t d pI cemen nts and
seismicity overa Wld g of depths. Here, we analyse heselsmot ctonic activiti h Ton g
subduction zone, whic h s the world's most active area with regard to dee pearthq
study, we combine data from global navigatiol t llite systems with an earthqua k t I g W
focus on the deep earthquakes that are below 400 km at the lower part of the Wadati-Benicff zone.
We find that trenchward transient displacements and quiescence of deep earthquakes, in terms of
background seismif_ity, were bounded in time by large intraslab earthquakes in 2009 and 2013. This
“slow deformation event” between 2009 and 2013 may have been triggered by a distant and shallow
M8.1 earthquake wh ich implies a slow slip event at the plate interface or a temporal acceleration of
the subductio fth Pacific PI t . These fin d g provide new insights into the relationship between
sha II ow an dd ep earthquakes in the subduc one.


https://doi.org/10.1038/s41598-020-80728-w

Seismicity at the Tonga Trench
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- World's highest number
of deep earthquakes

- Frequent occurrence
of large intraslab

earthquakes
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Large intraslab earthquakes and GNSS displacement
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GNSS time series@TONG station
(Blewitt et al., 2018)
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Large intraslab earthquakes and GNSS displacement
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Post-2009 (M8.1 EQ) displacement

Separate slow event, possibly triggered by M8.1 EQ
(~ 5 cm during 4 yr)

Co- and post-seismic displacement

@upper-plate stations
(TONG, VAVS):
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ETAS parameter estimation for the Tonga Trench

Aftershocks - Parameter estimation of the
Ke¥Mi—=Mc) ETAS model (Ogata, 1988) per year
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Synchronized deep and shallow events

- Temporary decrease in - Separate slow event,
the seismicity of deep EQ possibly triggered by
In the P3 period the distant M8.1 EQ
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