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Activity of Monochromatic Events at Kuchinoerabujima Volcano from September 2019
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Taishi YAMADA, Masato IGUCHI and Haruhisa NAKAMICHI

Synopsis

Monochromatic events (MNCs), also known as N-type, T-type, or LP events, are
volcanic earthquakes observed at plenty of active volcanoes. The characteristic waveform
feature of sinusoidal oscillations is often interpreted as the MNC activity related to
volcanic fluid supply at shallow depths. To understand the relation with volcanic activity,
we investigate MNCs at Kuchinoerabujima volcano in the South of Kyusyu island, Japan.
Focusing on the activity from September 2019, we find two major MNC activities in 2020
and 2022 regarding the seismic energy of MNCs (Ewmnc). The 2020 activity almost
corresponds to an eruptive period at the Shindake cone. However, we find that most
MNC:s in the focused period occurred beneath the Furudake cone, about 1 km apart from
Shindake. The 2022 activity is more intense with Ewsc and quality factor Q. Most events
in the 2022 activity are hybrid events with superposing high-frequency signals on the
sinusoidal oscillations, which suggests that the fluid supply and oscillations trigger small
fractures in the vicinity of the MNC source. We interpret the 2022 activity as representing
the fluid supply that may have triggered particular seismicity, continuous tremor
amplitude increase, and new crater lake formation at Furudake crater from July 2023.
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Fig. 1 Seismic station map at Kuchinoerabujima
volcano. The red triangles are Shindake and
Furudake craters.
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Fig. 2 (a, b) Examples of the vertical raw ground
velocity at FDKL and (c) Fourier spectra of event
s in Fig. 2(a, b).
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Fig. 3 Raw vertical ground velocities of MNC on Feb. 17, 2023 (04:58) at FDKL, NIK3, KEFM, KUC2,

and KCNV.
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Fig. 4 (a) Examples of the vertical raw ground
velocity records of the Hybrid MNCs (Type 1) at
FDKL, (b) an example of a high frequency event
at FDKL, and (c) Fourie spectra of Hybrid (Type
1) MNC and high frequency events.
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Fig. 5 Examples of the vertical raw ground
velocity records of the Hybrid MNCs (Type 2) at
FDKL.
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Fig. 6 Time series of (a) daily number of all
volcanic earthquakes, (b) seismic energy of each
MNCs (Emnc), (c) cumulative daily volcanic
earthquake number and Ewmn, and (d) P-wave
onset difference between FDKL and NIK3 (¢rpki-
tviks) from September 2019.
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Fig. 7 Hypocenter locations of MNCs occurred
after March 2022 (KUC2 operational period).
Blue squares are seismic stations adopted for P-
wave onset picking. Red broken lines are
Shindake and Furudake craters.
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Fig. 8 Time series of cumulative Eunnc of MNCs
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another vertical scale is set for Hybrid Type 1
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Fig. 11 Time series of (a) cumulative daily
of all earthquakes, (b)
cumulative Emnc, and (c) 1-min RMS amplitude at
FDKL in the period September 2022 to August
2023.
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Fig. 12 1-min RMS amplitudes at (a) FDKL, (b)
NIK3, (c) KEFM, and (d) KUC2 from May to
August in 2023.
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