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The faultplane technique and the mechanism In the
focus of the Hindu Kush earthquakes
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ABSTRA("f. The mechanism in the focus of the Hindu KURh eerthquskee cente ring at 361°X. 70l oE and
l\ dept h nfabout j20 km il'l Inveerigeted, The Ieultplane technique developed by Byerly and Koning and extended
by H odgson ts aiaipl lfied 1,,)"using th e azimu t h and t be enele wlt h th e downward Vt'rtical in which the wave did leave
the (m'o"alii varia ble am) not th e az imuth an depicentee l dl stan ce or "extendNlepi('tl'ntral d ist3.noo't. Com press ion
and rlill~tathlR ,lllta of t he P and PKP W8\'CS ali report ed to ISS a nd nCIS Increased with some data aa observed
in oriKinaJI'f'li..mngram . or copies of some scl smographlcste tlone! n the :SW-S"~ azimut h are th e besceof t hieet udy ,
The use ofreflC<"tf"d lo ngitud inal WRv e Rand th e S wave Ior th e same putpotte i. beietly dis cueeed,

It ill found that the l'a tthquakell are caused by a thru lltt3ult movement in thefooue, The prindpal atteft800m ·
poll('nthert'at.e~t compreeeion} act!! about hor izontal in the XW·SI:azimuth the emetles t streescomponent (great~t
IItl"{'tC'hiuJr) about n rtiMl 80mpwhat incl ined towa rds 8W. Th e der ived stre•• system ia not in cont red iet toe with
the about :'iE·S \\' trendi ng Hi ndn Kusb mountain system.

•

1. Introduction

Studying Hi ndu Kush earthquake seismo
grams 8S record ed in de Bilt (Ho lland) th e
author was struck hy the strikingly similar
registrations of all earthquakes of this famous
centre at a depth of about 220 km (Ritsema
195:1). All of the 21 earthquakes st udied
did show exac tly the same churacteristies.
It did seem worth while to make an inve st i
/.tat ion of th e type of movement. in the focus,
t he similarity of the records suggest ing th at
all earthq uakes were caused by an esssentially
the s.une mechanism.

T" th is pu rp"se all data of the dir ection of
first mot ion of the P and PKP waves of H indu
Kush earthquakes as can be found in th e ISS
hullet ins were gathered. For the years
following 1916 th e bullet ins of th e Central
llureau vf . ismology (Strasbourg) were look 
ed through. Of 30 earthquakes of the Hi ndu
Kush centre such data could be found (Table
I). E xuminat ron of these data also point to
a great conformity between all shocks of th e
Hindli Kush centre. Sta tions reporting a
di rect ion of first Inn .ion for more than one
earthquake o,ut of this series nearly always
record ed the same sense of movement .

To check &lIUC of these data original seis
mograms or copies of some sta tions lyi ng more
or 10...8 in th e same azimuth as seen from the
H indu Kush epiccntre were studied. These
read ings only confirm the great similarity of
the shocks, ~Iorcover some dubious points

could he solved in cases where a d ifferent
first impulse for some shocks had heen reo
por ted to ISS or BCIS.

All these invest igations poin t to a same
type of mechanism for all shoeks of the Hind u
Kush cent re and it is clear that un investi
gation of the mechanism of the earthquake.
should be t ried by means of the fau ltp lane
technique a8 developed hy Byerly (1926.
1928. 1 9~0 . 1934, 1938). Koning (19H , 19,12)
and modified and extended by Hodgson (1951,
1953, 1954). The ""mprc.ssion and di late
t ion deta of the P and PKP wav••' of all
earthquakes of Table 1 were plotted in a sing le
diagram as if they were from only one shock.

The data of earthqua ke shock of 21 Novem
b31' 1939 gathered hy ~Iukherj ee (19H) and
those of t March 1919 shock gathered hy
Hodgson (I 954a) were added to our list .

2. The faultplane technique
The method in plotting slight ly d iffers froll'

th at used bv the above authors and is defini
t ely simp le; in procedure. In a storeogra•
phic diagram with the earthquake centre in
the origin the C and D data are plotted neither
as a funct ion of the azimuth and epicent ral
distance (Byerly, KOlling). nor of th e azimuth
and extended epicentral distance (Hodgson)
but of the azimuth and the ang le wit h the
downward vertica l in which the seismic wave
did leave th e focus. This method has been
d••scribed and used already by the author in
1952.




















