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A BST RACr. Local magnilude(MLl in respect of I 4Oearthquakes, within magnitude spectra from 1.8. 10 5.9,
o rigi nat ing from within and arou nd Shillong plateau in the nort heast India, have been obtained from wood­
Anderson seismograms and corresponding signa' duration in seco nds ha..'e been determi ned from the earthquake
reco rds of sho rt period ver tical World Wide Network of Seismolog ical Stations (WWNSS) seismogra ph at
Shillong Observatory. Empirical equations have been obtained by the method of least squares for estimation of
loca l magn itude, AIL. from signal duration . It is. seen that magnitude can be estimated within the limits of±O .32
units.

Empirical equations have also been obtained between, AIL. and surface wave magnitude , Ms, or Rao and Nag
(1981) and Mt. and signal duration magnlrude, MD. or Datratrayam and Srivastava (1988). The fitness of local
magnitude. Ai L. as estimated from signa l duriat ion 1M thc present study ami also with A's (Rao and Nag 1981)"and
M D (Dat tatrayam and Srivastava 1988) is evaluated in terms ofcorrclation coefficients and standa rd erro rs of'cst i­
mates .

•

I . lntrodection

With the advent o f modern high gain seismogra phs in
recent years, detect ion level for eart hquake s of low
magnitude in a seismical ly active region has increased
considerably. While this is co nside red as an asset for
recording lar ge number of low magn itude ea rthqua kes,
it has also created some difficulti es in measuremen t
of a mplitude and corresponding periods of seismic
waves fro m high magnitude ear thquakes. It has been
obs erved th at a mplitude tr aces beco me whi le for higher
magn itude events in case of photog ra phic records and
clip in case of recordi ng on heat sensitive ink or smoked
paper. This forbids recording of actua l amplitude
of waves, thus constrainin g determination of magnitud e.

Richter (1935). proposed a method for estima ting
loca l magni tud e ( /lh) of eart hq uake s which was later
extended to teleseismic events (Gutenberg and Richter
1956). This requires measurement of maximum trace
a mplitude of seis mic waves on the Wood -Anderson
seismograms. This measuremen t is found erroneou s
in case of low as well as high magni tude even ts as low
mag nitude events are not recorded well by very low
magn ificat ion Wood-Anderson seismog ra ph and traces
become white for high magn itude earthquake s.

Anot her magnitude sca le called bod y wave magnitude
(M,,) requires measurement of maximum trace am plitud e
an d corresponding period of Pvwuve within a few
cycles from its onset. Use of this scale also gets restricted
due to traces becoming white on high gai n seismograms .
Such di ffi culties arc often experie nced on the seismo­
grams of the short period vertical comp onent seismo­
graph at Shillong Observat ory which is functio ning at a
ga in of 200 K at I second ground period .

In order 10 ove rco me such difficu lties, magnit ude
determinat ion based on signa l durat ion has become an
impo rta nt tool in the hands of seismologists, In thi s paper
an attempt has been mad e to obta in an emp irica l equa­
tio n between loeal magnitude (MLl a nd signa l durat ion
fro m sho rt period vertica l co mponent seismograph of
World Wide Network of Seismological Stati on' (WWN·
SS) of Unit ed State, Geological Survey (USGS) at
Shill ong Observatory. Resu lts are also compared with
so me other simila r st ud ies on magnitude.

2. Data and Method

Loca l magn itude (M Ll for 140 earthquak es dur ing the
period November 1986 to September 1987 origi na ting
wit hin and a ro und Shillon g plateau within magn itude
spec tra of 1.8 to 5.9 were determined from the Wood-

(2 I S)












