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Low Frequency Earthquakes at Mount Fuji

Motoo Ukawa"

Mount Fuji is seismologically characterized by the relatively high activity of deep low frequency] DLFOearthquakes

in the mid crustal depth ranged The DLF earthquake activity was found in the early[11T]s as the development of mi-

cre earthquake observation network for earthquake prediction studies in JapanO The DLF earthquake activity has

been geophysical evidence indicating subsurface volcanic activity beneath Mount Fujill Because of the social impor-

tance of the volcanic activity of Mount Fujill National Research Institute for Earth Science and Disaster Prevention

O NIEDO constructed Fuji volcano observation network( which was composed of four observation sites with bore-
hole seismometers and tilt meters in the distances of about{T] km from the summitd to monitor seismicity and crustal

deformation in[1TTJ sOBYy using the observation networkOthe DLF earthquakes are located beneath the small area cen-

tered at(d O km from the summit in the northeast direction with focal depths ranging from[D to[1] kmO In1T1J and

(1117 a remarkably high DLF earthquake activity occurredOThe total number of the DLF events during the high activ-
ity period of about one year reached the total number during the ordinary period fromIITJ to[TTTI[No anoma-

lous crustal deformation was observed by the tilt metersO indicating no evidence for magma migration to the shallow

depth After the swarm like DLF earthquakes NIED added two observation sites on the mid flank of the vol-

cano to improve the monitoring ability in[IT andITTI0n the recent(I]yearsdthe DLF earthquake activi-

ties have been reported for many volcanic areas]In some cases[Jvolcanic eruptions or magma migration events accom-

panied the increase of the DLF earthquakes activity suggesting close relationship between the DLF earthquakes and

magma movements[] The mechanism of the DLF earthquakesO however[ still remains openl] Because the hypocenters

of them are limited to small areas near volcanoesO ductile fracture due to magma movement may be a key to the DLF

earthquakesO
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FiglIO Vertical component seismogram of low frequency earthquakes at Mount Fuji recorded at TRU station on SeptemberT]IITTI0]
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FigllO Map showing the station distribution around Mount FujilJ
The symbols of plus marksO solid circles solid squares and open
squares indicate stations belonging to National Research Institute
for Earth Science and Disaster Prevention(J NIED[TJ Japan Mete-
orological Agencyd JMALT] Earthquake Research Institute(] ERIC]
and Yamanashi Institute of Environmental Sciencesd YIESLL re-
spectively[
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FiglO O a0 Map showing station locations of NIED and hypocenters determined routinely by NIED during the period from April(ITT] to De-
cember(TTT]CBmall and large marksd [0 O indicate stations belonging to the Kante Tokai network and those belonging to the Fuji observation
network[ respectively] A sub-region named as Fuji is indicated by rectangular with broken line(] The topographic contour interval isCTT] m[

0 bOE-W vertical cross section of all hypocenters plotted ir] all(00 cOON-S vertical cross section of all hypocenters plotted irJ all (0 Black cir-

cles indicate the DLF earthquakes[]
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(b)LF earthquake 2000/11/1200 FIN

(C)Tectonic earthquaked 2001/2/170 FIN
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FigIO O aOVertical component seismogram of a DLF earthquake on November[TJTITT1Fecorded at FIN stationd The total duration isCIT] s
O bOThree component seismograms at FIN for alT]s interval of the seismogram shown above[1] cCIThree component seismograms of a tectonic

earthquake in Mount Fuji region recorded at FIN on February[(JITTT10

0 10 20
4
£ o0
€ 4D
© 18 N
o105 -
~— 51— E T ]
> 'g W 1
—
-5 < 5
10 LR RLLLL B R E NI RRLLL B N R T T TTTIT NLELRRLLL
£ (46 _ - £ _
. 10 - 1075 - 1078
o L 7 ) ()
© 10’ - © -7 o -7
=, -8 2 107+ 2107
20,0 [ [
-9 107" 107"
< 0+ UD < 9T NS g "
10_10 ETERTIT BRI 10_9 NIRRT R | 10_9 vl ol
0.1 1 10 0.1 1 10 0.1 1 10

f, Hz f, Hz f, Hz

00 oooocooepOO0OCOO0OO0OOO0SOOOOO0OOOOOOCOCOOOOHzOOOOOCOOOOOOOOOOOOOOOOMMIOO

MO0 000o0o000O0oooO FRINOD
FiglO Spectra of P wave on a vertical component and those of S wave on horizontal components showing the predominant frequencies be-

tween 0 and O Hz[ The analyzed event is the low frequency earthquake on NovemberIJIITTI$hown in Figlrhe observation sta-
tion is FINO



good

30
s ¢ ) 1980-1987 é[ <>
E =~ SMB | TRU g
§ 1s — 0O Max. Amplitude
8 10 2x10°%m/s
=}
D 5

o

30 T

25 — —
= 1988-1995 <>
E =~ TRU | FIN 7
c
S
©
5
a

BN
o o

Duration, min.
R
0

0

00 O0a000000000CCOOO0000000DD0D0DO0O0ODOO0O0O0O0O0OOO00O0ODODOOOCOCOOO0UODODODODODOoOoODOOO
00000o0oooO0oo0ooooooooooooog

FigO O alA diamond diagram showing the activity of the DLF events at Mount FujildThe height and width of each diamond represent the du-
ration time and the maximum amplitude of each DLF event that is composed of successive DLF earthquakes(OThe duration time and the maxi-
mum amplitudes have been measured on the seismogram of the selected station indicated in the figure(J
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FiglO Diagram showing the cumulative number and the cumula-
tive wave energy of the DLF earthquake activities(]
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FigllO Re-determined hypocenters of the DLF earthquakes in the
Mount Fuji regiond Open and solid circles indicate the DLF
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