%5%‘*13"{32 o ', Do o 1
ﬂﬁ@ﬁé&%ﬁﬂ%ﬁ%@%%COPT o

e T (ﬁ R o
’ o ' A ' 55034

~

On the Relatlon Betwneen Earth Tldal Stram and . Matsushn‘o Earthquakes B
' AT i N Hamada.

 (Seismological Obséf:vator_y,» J M. A ‘

Many efforts have been paid to ﬁnd earthquake t1de correlatmn ¢ But its relation is not !

- clear - yet.  Recent development of seismic observation made 1t possible to use more™”

. reliable data for study, and hypotheses  which explam tidal trlggermg were proposed by
several authers. But informations about tldal stress and tectomc stress at the earthquake
origin are necessary to make sure these hypotheses i < : S .

To study earthquake-tide correlation, most- works use: the caluculated t1da1 stram as tide,

and some of ‘them even represent tide only by most ‘prominent component (for example: Mz)
.. But real tidal strain is affected- by ocean loading and complicated, crustal structure, so is
- - not always coincident with estimated one. The method seems to ‘be “not sultable to ﬁnd‘
minor effect on earthquake occurrence if existed.x .

-Quartative treatment of tidal strain seems to be 1mportant to ﬁnd the relatlonshlp and L
the mechanism which explam the phenomenon

Matsushiro earthquakes were used here in order to. study the rnatters Fortunately,
‘the Matsushiro Seismological Observatory situated:.in the focal region and equrpped with. .
two hor1zonta11y orthogonal extensometers.

It is possible to use really .observed tidal stra1n and many earthquakes for’ mvestlgatlon
The Matushiro earthquake swarm began from Aug. 1965 and reached its max1mum activity -
in '1966. The ‘post swarm activity contmued more than ten years, “and more_ than’ 700, 000
events were recorded. Matsushiro- earthquakés are known to have strlke sllp mechamsm
“with east-west maximum compressional ‘axis. ) : : "

" When the seismicity was high, larger shocks - were accompamed by minor, aftershocks .
and large strain and stress change. . So, it. is diffictlt to treat each earthquake independently
and to find tidal effect. But after the perlod on: Wthh the selsm101ty became low each event
can’;be treated independently. .

Tidal effect may be dependent -on- earthquake magmtude %) earthquakes of dlfferent size
are studied here.. 2,772 events including micro- earthquake (M>0.2) were selected among
events occurring from Jan. 1971 to Dec. 1973, .and 512 events including ultra-micro-earth-
quakes (M> —0.5) were picked up'among those occurrmg from Nov. 1975 to ‘Mar. 1976.
The magnitude of the: largest shock was 4. 5.

" Though only 13 Hypocenters were reported by J. M A, all the events are estimated to
be located in shorter. than 20km from the Observatory. -

Relation amang each event and tidal horizontal strain (NS & EW), 1ts trme der1vat1ve )
‘areal strain. which ’ is propotional to cubical strain near -the surface; and shear stram
corresponding to max1mum shear stress of earthquakes are studied. .

Studies caluclated and observed: tidal strains lead to the same conclusion. o

Tidal strain except shear tidal strain-has no sxgmﬁcant -effect on €arthquake occurrence.

. Earthquakes ‘seem to occur when tidal shear stram is. m its medlum state rather than in its
maximum or minimum state. . . -

The.reason why such a’ “result  was obtained is unknown but th1s result seems to. be
“related to lunar month," because tidal amphtude reaches 1ts max1mum in new and full ‘moon
-and -does its minimum-in half moon. : .
= Lunar month has.one .order. longer period than that of . d1urna1 or sem1 d1urna1 t1de

i so data obtamed from longer period of time should ‘be necessary to ascertam the relatlon"_
,between lunar month and. the earthquake occurence: ! : .
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Fig. 1. Monthly number of Matsushiro earth-
quakes observed at Matsushiro Seismol-
. ogical Observatory (MAT) during the.
period from Aug. 1965 to May_ 1978.
““T”: Total number of eaithquékes
“F’": Number of felt earthquakes
- Monthly number of felt shocks became
~small after 1971, so is not plotted.
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