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Landslides and Sounds due to Earthquakes in
relation to the Upper Atmosphere
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AB~TRACT. A su rvey u made of' J:md ..)idl''; • nnd • l'x pl"..ivc s"un.b ' associa ted with \"illl{ot tectoni c
('arthqu llI kc:s whi ch occu r red in India uud o<>ig hho llriloull during t he p"s t 1I1ll,,'l and 11 quarter ce ntury, with specia l
refer en ce to the \ 'cf) ' la rge ce r t hq ua ka uf IU;I4J. Hl"'lIlt~ o f al lied s t udk-s made else whe re , are r eviewed.

. • Earthquake-sounds • origi na te in t he focnl n-:.;ions of th e d i..t urbanccs , tra vel in t ho rcM.'k WIt h t he spee d of
f'll1sttc waves and aCtor refrac t ion into th e ai r. procecd ut .1 "cry - ma ll e ug le with tho vertical, Howovu loud,
s uch W '1\" O'i cannot return to th e around lou It·.} audible 1\1 a llY I:l r~o) dlst encc frum th e ptaee of em ergence from tho
groun d, Explosive sounds heartf elt Luge r li"' t. IIl\.'C~ from thu {'piel Iltr'l~ IUlIg'afu- r t he e ar t hq ua kes , a re produced by
la nd sli des. They truvel a t s mal l angle- with th e horizon t>,!. Afln D detour of till" upper ut m..... phcrc t ht'Il'!' "tlu lld~
can .re tu rn to ti lt' gro und and. by IHICCt,~" i\'O e -curvu t uro- in t hu up(lf't a ir nud rellection a on t he g ro und , CUll be
8udlb.ld a t ditlcn'uI d i"l ta llt zones of uudi biliey, Tho oxploeivo sou nds d ue 10 sub m ari ne ourthquak es , like th o
• Bans al gun s ", appea r to owe thotr or igin tu some volca nic phenomenon, ei ther in as.....ociation v.ith th e ea rt h­
qu ak es o r in itiated by t heir e ffect el-ewhcn-. AtuliIJilit,r o f t be-e so u nd,. at la rge dhtalll'l('"j ca n t ln-n b) e xp la ined
bj-abnormal p ro pagati on through t he upper a t nu"'p lll'C).

B)' an 8nalYlliJ'l o f t he observed clement... uf :;HlIII,IM lind " llriuU'" cha ruc tc r ist tcs of th o ea rt hqu ekoe and b)'
comparison with t ho resul ts of explo..ion -cnatural a ud I' Xpt:r imnntnl- in t'.·rl·Il('Cd nrc made regarding tln- t ime e ud
place of occ urre nce und the nu mber and dimension- Ilf I U l ld ~ IiI I ('~ rd a t :ng tu th e SUllIul-l. Travel-t imes of ubnorm al
sounds, due to oarrhqunkes in India, ure t hus uht uincd und lill'su a tf llrl1 u moa n.. of obtaim ug thu temperature of
t ho ul1lx' r atmosphere , t he form of t r:ljr·t"! or." llllli r-rit icnl :OIM,OtI of sound . Prelimina ry ex uminatlon eho wa
that the se resul ta ure a pprox imately in ngn..~lUl·lIt wit h t ho~t.· (J IJI~li llt.."( 1 from the ' cx plosicn ' experimen ts made in
I n dia , during 11.14U·47.

The st udy cmphaaises th e need for n:'(.rga llk ing th e cxbting "Jfo> tt.'1U of voluutury obscrvn tlone of ea rt hqua kes,

1. Introduction

From a coup le of days nft or occurrence of
t he ea rthqua ke of August l u, I!),:)O, volumes
of re pnrte relating to various effect s rouse­
qucnt upon t he major uph ea val Lll'gall to
a ppea r in tho press. T hese effect s were
of so much absorbing interest t hnt m inor
phenomenon such as I sound ' nssocint cd
wit h t he ea rthquake , almo st esca ped grl u.' l'ld
attention.

The various cha rnc tc r istit·s associat l·a witll
,,,hat were de scribed in th e press as ' lII~·l')te ri·

ous' t'io ll lld~ heani at sufficiently tl i:,hmt
places frolll the epicen!re after an appre";ahie
time from tllC earthquake, appeared 10 I )(~

qui te significant as jJll,.\i(·ut iIlI! tlm t .t lie
BOunds , simila r t o tho.-;e frum rxplu"; l"n..;
and produced lly sOJ~le major lawl·,l illl:'';
somewhere near t he cIHccntrc. ll<lc.l tr.l \'(.·lJp(1
to the distant places after a rlt'tunr (,f t ht:
stratosphere. Volunt ary oh~en·crs · r~·port..;

on th e otTects of th o earthqnake. ree"l\·,·,1 a
few dars later from Lha"" L':" = .j :\ - kill)
and Tezpur (6. =126 km), als<) intor!,"ral"'!
dotailed particulars of th o sounn. hear,1 at
those placos after th e eartb'juake an,l

a ppcure.I to con firm the ori gina l idea as to
th e incchunism of production awl mmle of
t ruvel of t he SO Il IU18 . It appea red t o be
of in terest to col lect more <lat a for a closer
in vesti gut ion of the phen omenon .
2. Source cI da ta

.\ circ ulnr lett er was sent to a few selected
plat es in Assam and Burma asking for
iuformut.ion on ' a lmon na l so unds ' duo t o
t Ill' tAa lt lH]t1 a ke in a spec ific(l form. Ki ncteen
rt\plies WNe rl'cei\"t~tl. 'n lcse were supplc­
nwnh'11 II\~ information from Podflar'sl
IlTt.limina rj.· r('port s Rud replies 10 a spec ial
(]u('stiullllaire rt" la tin~ to the effetts. of th e
ear tht]ullke , f('l'civetl from a large lltlluhcr of
p la("('s in Burma, Assam, Bihar, Ori sMa,
lOll ar I'ra' \<'sh, )[adhya Pradesh and Lhasa
ill Til'N.

. \ SU1HlJ l...·uy uf the part iculars rel ating 10
al'normal ~ol1nds d ue to th is :m(1 other
Iwlian awl llunnese Ci.u t hqunkes di scussed
jn t he following sect ioll!', has heen ~ivcn

in Tal') e 1. The l1 ist r iLut ion (If tho stations
wlINe ahnormal sounds wcrc heart! a fte r
the earthqnakes exeept the eart hquake Of
1 8~1 , in relat ion to their epi cen tres 3lld




































