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Earthquake sl ip vectors in t he Hi malayan thrust
zone and t he ir t ectonic impli cat io ns
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Fro m the published literature. th irty-nine thrust
eve nts occurring alon g the Himalaya n thrust zo nes, o f
which th e shallo w di pping nodal planes dip more or
less no rtherly, have been selected. Th is en sures the
assum ptio n that th e selected even ts are associ at ed with
the process of underthrusting. Onl y the events ha ving
the nea rly vertical nod al planes. to which the slip vecto rs
are perpendicular. a re well-co ntra ined were selected.
T he list of the selected events is given in Table I . The
azim ut h of the slip vecto r o bta ined fro m the foca l
rnechan i...m solut ion for each e vent is also listed in th is
table.

We compare these slip vectors with t he relat ive
motio n between the Indian a nd Eura sia n plat es. T he
rot a tion vectors used a re fro m RM 2 (Mi nster a nd
Jo rd an 1978) a nd UVEL I (De Met s et 01. 1990).
The rela t ive "l at e mo tio n of th e Ind ia n plat e with respe ct
to the Eura sian " lat e has bee n ca lcula ted a t each epi­
ce ntral locati on usrng bo th the mo dels above. Figs. I & 2
sho w th e azimuths of t he slip vector (dott ed line) a nd the
velocity vector (soli d line ) at each cpicemra l locati on
fo r the NU VEL I and RM 2 mod els respect ively. Th e
azimut h of the velocity vector measured fro m the north
a nd the magnitude of th e veloci ty for the N UVEL 1
model arc tabulated in Table I .
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For a thrust event with a ' ..'ell-constra ined mecha nism
solut io n occurring along th e main thr ust zo ne. t he slip
vecto r sho uld, 111 ge nera l, co rr espond to the veloci ty
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ABST RACi . Slip vecto rs o f thirty-nine thrust cvcnt s occ ur ring along the Himalayan co llision zone have
been compa red with (he velocit y vectors betweenthe lndia n-Eurasian plate" derived fro m the R M 2 and NU VEL 1
models. The ob served devia tion s o f the slip vecto r from the velocity vector have been interpreted in terms o f
a sim ple kinemat ic model according to which the easte rn and western blocks o f south Tib et a re separurinp from
eac h other. From the mod el it is esti mated that the western and easte rn bloc ks of Ti bet a re mo ving at the ra re
o f .~. 6 ern/year westwards ar 76"E and 2 .6 em /yea r eastward .. a t 94':E with respect 10 Eur asia respectively, rc­
suiting in a n eu..t-we-et ex ten sion . proj ected to the trend at 85';'E. a t the rate of 5 . 5 em /year. Th i.. wo uld cor­
respon d to a strai n ra te o f abo ut 6 .9 >: 1O -".I~ l:a r in centru l Tibetan region ,

I\l.'~" " orfl<.: - Slip vectors . T hrust zon e, Tect onics . Extension , St rain ra te .

2. Da ta and ana lysisI . ln troducttou

The co ntinued co nvergence betwee n the Ind ia n and
Eurasia n continents a ppears to be the most pro bable
ca use of the observe d defor mation in cent ra l Asia (e.I:.,
M ol nar a nd Ta ppo nnicr 1975). T he deformatio n may
be o bserved in the shortening along the thrust faults
t hroughout the entire Himalaya n fro nt ( Himalaya n
Fron tal T hrust, Main Bo undary T hrust. Ma in Ce ntra l
Thru st). t he lat era l displacemen t along the strike-slip
faults, viz., the Alt yn Tagh and K unlun faul ts in wester n
and easte rn Tibet. a nd the extensio n along normal faults
in cent ra l T ibet (Molnar a nd Tapponnier 1975. ' i a nd
Barazangi 1984. Ta pp onnier et al. 1986. M olnar and
Deng 1984. Bara nowski et al. 1984). Studies of earth ­
qua ke mechan i... m.s playa key To.le in corroborating the
geol ogicall y o btained deform ation data a nd discus­
sing their tectonic implicatio ns. It a ppears t ha t.
thro ugh a deta iled a na lysis of earthqua ke mechan ism
dat a, "" C may be ab le to understa nd th e ongoing tectoni c
processes in t he region. In th is pa per. t hirty-nine th rust
eve nts occurring along the Himalayan thrust zo nes
have been studied in a n attempt to understa nd t he
possible rel ation sh ip bet ween their slip vectors and the
velocity vecto rs derived from the globa l pla te motion
mo dels o f RM 2 (M ins ter and Jo rdon 1978)and NU VE L
I ( De Mets et al. 1990). Fro m a co mpa riso n between
the slip vector a nd the velocity vector along th e are,
we derive a simple kinema tic mo de ls which proposes
th at the eastern a nd western block s of so uthern T ibet
are separating from each o ther. The occ urrence of
normal a nd strike slip type of fa ulli ng in so ut h Tibet
ha s bee n di scussed in the frame work of this mod el.
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