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Crustal motion in E- and SE-Asia from GPS measurements
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Repeated GEODYSSEA-GPS measurements and additional GPS data from the IGS and APRGP97/98 constrain
the motion of SE-Asia within a global reference frame. Sundaland i.e. Indochina as well as the western and central
part of Indonesia, together with South-China, constitute an apparently stable tectonic block that is decoupled from
Eurasia. In the ITRF97 this block moves to the east about an Euler pole approximating that of Eurasia, but with a
velocity that is one third higher than the eastward directed movement of Eurasia. With respect to India and Australia
the Sundaland–South China block is moving due south. This suggests that a) Sundaland–South China are moving
coherently to the East along the boundaries studied and b) the eastward motion of India is compensated by the
eastward motion of Sundaland–South China. The current rather homogeneous kinematic behaviour of Sundaland–
South China that differs in rate (no more than 5 mm) rather than direction from the movement of N-China differs
from the kinematics proposed by different modelling approaches throughout the literature. The data help to constrain
locations and behaviour of the active fault zones and give information on the interplate and intraplate deformation
in the area.

1. Introduction
Differential motion of rigid plates and hence plate tecton-

ics has enabled the description of the first order deformation
characteristics of the oceanic lithosphere. To which extent
the deformation of continents may be approximated by the
motion of rigid plates or by distributed deformation and con-
tinuous flow, is the subject of controversial discussions.
Since the mid seventies, research in Central and SE-Asia

focussed on the partitioning of deformation within and adja-
cent to the Himalayas/Tibet, the largest intracontinental oro-
genic ranges on earth. An accurate description and quantifi-
cation of themass that is currently transferred tectonically out
of the collision zone north of the Indian indenter towards the
subduction zones along the Pacific has been given a key role
for understanding of intracontinental deformation (Thatcher,
1995 and references therein; Holt et al., 1995; England and
Molnar, 1997). Further research topics in SE-Asia include:
the distribution of stresses and strains within the collision
zone between Australia and Eurasia (Puntodewo et al., 1994;
Genrich et al., 1994; Walpersdorf et al., 1998a, b; Rangin et
al., 1999), the complex deformation pattern that constitutes
the Philippine Mobile Belt (Rangin et al., 1990; Duquesnoy
et al., 1994; Rangin et al., 1999), the extent and distribution
of seismic blocks in SE-Asia, and the related seismic loading
and release behaviour (Prawirodirdjo et al., 1997; Michel et
al., 1998; Zachariasen et al., 1999). Modern space geodesy
has become a leading tool to study these topics, especially
in areas such as SE-Asia where extensive cover of water and
vegetation hinder large scale field investigations. In order to
investigate the foregoing and other topics, repeated measure-
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ments weremade of a GPS network extending over an area of
4000 by 4000 km (Fig. 1). The network has been measured
in 1994, 1996, and 1998. The observations were conducted
simultaneously at the 42 stations of the main network. Each
station operated continuously over the entire period of every
campaign. In addition to our own measurements we used
GPS data from the Australian National Programme and data
from the IGS and APRGP97/98 (Luton et al., 1998; AUS-
LIG, 1999, see also Becker et al., 2000).
The precision of the co-ordinate solutions was found to

be 4–7 mm for the horizontal and 10 mm for the vertical
components. The processing strategies, internal and exter-
nal precision, apparent accuracy of data and results, and the
strategies adopted for combining the solutions have been de-
scribed in Becker et al. (2000) and Angermann (1998) and
Angermann and Becker (2000).

2. Seismic Deformation and Definition of Seismic
Fault Blocks

Measurements within the regional GEODYnamics of S-
and SE-Asia (GEODYSSEA) GPS network do not aim at
extensively mapping or monitoring transient effects related
to the seismic loading cycle. GEODYSSEA relates to the be-
haviour of secular motion across SE-Asia. Abundant large
earthquakes, however, suggest that transient seismic defor-
mation processes may have influenced the observed
GEODYSSEAsitemotions significantly (Michel et al., 1998;
Rangin et al., 1999). Seismotectonic methods, together with
dislocation modelling (Savage, 1983; Okada, 1985) have
hence been applied to estimate the influence of seismic de-
formation on GEODYSSEA GPS site motions.
Teleseismic data of crustal earthquakes of the last 22 years

(Harvard CMT solutions, Dziewonski et al., 1981) and data
from the literature describing the traces of faults and the dis-
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Fig. 1. Study area, GEODYSSEA GPS Network (triangles) and additional sites from IGS and APSGP (dots). A: AMPA, M: MALI.

tribution of fault segments or blocks (see e.g., Tjia, 1978;
Newcomb and McCann, 1987) were used to a) map active
faults, b) estimate their approximate traces, and c) describe
their kinematic behaviour. Average plunges from the fault
plane solutions served as the average dip of the fault segments
considered. The lower edge of the seismogenic interface
was approximated by the average depth of the hypocentres
plus their 1 sigma error. The upper edge of the seismo-
genic interface was set at 10 km. Relative NUVEL1A and/or
GEODYSSEAmotions revealed convergence directions and
rates. Cumulative slip-directions were used to describe the
kinematics of single fault blocks. Oblique convergence di-
rections were partitioned according to the kinematic charac-
teristics of the adjacent major faults (McCaffrey, 1996 and
references therein).
Three dimensional dislocation modelling (Okada, 1985)

was used a) to estimate the coseismic influence on the
GEODYSSEA site motions of those earthquakes with mo-
ments larger than 2.5 × 1018 Nm that occurred between the
campaigns and b) to approximate the surface deformation re-
lated to the elastic strain accumulation along fault segments
(referred to elsewhere as back slip approaches). Except for
the northern part of the Philippine Fault (Duquesnoy et al.,
1994) and the roughly N-S trending plate boundary on Tai-
wan (Yu and Liu, 1989), all fault blocks were modelled as
fully seismically coupled units. Later, it will be shown, that
GEODYSSEA site motions help to verify this assumption
along certain fault segments, whereas the assumption is re-

jected along others. Due to the loosely defined rheology of
the lower crust and upper mantle, no attempt was made at
this stage to try to correct site motions using postseismic
relaxation processes (e.g. Pollitz and Dixon, 1998).
Errors involved in the dislocationmodelling originate from

uncertainties in a) the considered rigidity, b) the teleseismi-
cally derived earthquake locations, c) the applied scaling laws
(Scholz and Aviles, 1986; Wells and Coppersmith, 1994),
and d) the uncertainties in the fault traces that are considered
to be only loosely defined and easy to model approxima-
tions. Test-runs with end-member boundary conditions (epi-
centre location, segments sizes etc.) revealed uncertainties
occasionally higher than 50% for the transient site effects in-
cluding both coseismic strain release and interseismic elastic
loading. Errors in the estimated slip-directions are consid-
ered to be of the order of the uncertainties of the geodetic
measurements, i.e. approximately 10%.

3. Results
3.1 The seismic part of the GEODYSSEA site motions:

“seismic correction”
Figure 2 depicts focal mechanisms (CMT Harvard-

Catalogue; Dziewonski et al., 1981) of those large earth-
quakes with moments equal to or larger than 2.5× 1018 Nm
that occurred between the campaigns. Vectors indicate mod-
elled coseismic and interseismic deformation. Results sug-
gest that seismic deformation is restricted to the perimeters
of the study area.
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Fig. 2. GEODYSSEA stations (triangles) and focal mechanisms (CMT Harvard-Catalogue; Dziewonski et al., 1981) of those large earthquakes with
moments equal to or larger than 2.5× 1018 Nm that occurred between campaigns (dark grey: mechanism solutions of earthquakes that occurred between
1994–1996 campaigns, light grey: mechanism solutions of earthquakes between the 1996 and 1998 campaigns). Vectors indicate modelled coseismic
and interseismic (full seismic coupling) deformation.

Fig. 3. Yearly site motions of GEODYSSEA sites and additional site motions of sites of the IGS and APSGP based on ITRF97. Site motions were derived
using data measured in 1994, 1996, 1997, and 1998 (black arrows). Grey arrows represent the NNR-NUVEL1A solutions for the area. Error ellipses of
the GEODYSSEA solution (see Becker et al., 2000) are multiplied by a factor of 7.5 in order to approximate the external error.
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3.2 TheSundalandblockandotherplate and faultmod-
els, and constraints for interpreting interseismic
strain accumulation along individual fault blocks

Models were considered to test the assumption that most
of the fault segments depict full seismogenic coupling. Fig-
ure 3 shows yearly site motions based on ITRF97 (Interna-
tional Terrestrial Reference Frame, Boucher et al., 1999, see
Becker et al., 2000). These were derived using data mea-
sured in 1994, 1996, 1997, and 1998. Using similar assump-
tions as the NNR-NUVEL1A model (DeMets et al., 1990,
1994), the geodetically derived ITRF solutions correlate well
with those of the NNR-NUVEL1Amodel for those areas that
are located within known stable plate interiors (Larson et al.,
1997). Apparently this is not the case for SE-Asia where, ac-
cording to the NNR-NUVEL1Amodel, Sundaland, S-China
and N-China are rigidly attached to Eurasia. Except for the
south-western most site on the Cocos island and the south-
eastern most site at Wamena (WAME), in Irian Jaya (Fig. 1),
all GEODYSSEA site motions shown in Fig. 3 differ sig-
nificantly from the NNR-NUVEL1A motions (Wilson et al.,
1998a, b). Whereas the directions of GEODYSSEA site mo-
tions on the Sunda Shelf, Indochina, S-China, and the west-
ern and central parts of Indonesia approximate the directions
of NNR-NUVEL1A motions, the rates are significantly dif-
ferent. In contrast to the active margins at the perimeters
of the study area (Fig. 1), this area is relatively unaffected
by recent seismicity (Wilson et al., 1998a, b) and apparently
constitutes an almost stable Sundaland–South China (SSC)
block. Figure 4 shows the residuals of stations that have been
related to the SSC block. The Euler vector for this block was
derived using the measured i.e. seismically uncorrected data
of 15 core stations in a least squares adjustment algorithm
(Fig. 4). The vector was located at 59.74 ± 2.86◦N and
−102.69 ± 3.93◦E and a rotation rate of 0.34 ± 0.01◦/Myr
was derived. The core stations are assumed to reflect that
part of the block that is not affected by interplate deforma-
tion along bounding faults. A comparison of the velocities of
these stations with the velocities derived using the above Eu-
ler vector indicates that residuals are small, and in the order
of the internal precision of the network solutions (Fig. 4).
Assuming that this SSC block does not show significant

internal deformation, we used themodelled velocities to con-
strain the transient deformation along the seismically active
margins. Arrows in Fig. 4 represent changes in the residu-
als for stations that are located in the vicinity of the block
margins taking (tip of arrow) or not taking (arrow base) seis-
mic correction into consideration. Most of the sitemotionsfit
themotion of the block slightly better with seismic correction
than without. This is however not true for the sites on Java
(BAKO, BALI, and BUTU), that fall well within the bounds
of the estimated error ellipse before seismic correction, but
exceed these limits by a considerablemargin with correction.
No large earthquake occurred there between campaigns and
“seismic correction” is restricted to interseismic elastic load-
ing. If the interfacemodel used to describe loading at the Java
margin is correct, this suggest that this part of the Sunda arc
is not or only slightly effected by interplate elastic loading.
The stations TEDA and BENG are located SW of the ac-

tive Semangko Fault (Fig. 1) and along the south-west border
of the SSC block. After subtracting that part of the motion

Fig. 4. Residuals to the SSC-modelled solution of sites at or adjacent to the
SSC-Block as defined in the text (yearly motions). List at the right of the
figure denotes stations that were assumed to lie on the stable SSC-Block.
Measured (“seismically uncorrected”) motions of these sites were used
to compute the Euler vector as indicated in the upper left of the figure.
Arrows depict changes in the residuals for those stations that are located in
the vicinity of the blockmargins taking (tip of arrow) or not taking (arrow
base) seismic correction into consideration. The sites BAKO, BALI, and
BUTU fall well within the bounds of the estimated error ellipse without
seismic correction, but exceed these limits with correction.

that is parallel to the Semangko Fault (26 and 20 mm/yr,
TEDA, and BENG, respectively) residuals to the SSC-block
constitute 20 (TEDA) and 12 (BENG)mm/yr. With residuals
after seismic correction of 8 (TEDA) and 2 (BENG) mm/yr
these are to a large extent compensated when considering
full seismic coupling along the active interplate margin. Af-
ter seismic correction of the site motion of MANA (Fig. 1)
in the vicinity of the Sanghie Trench, its residuals to the
SSC block solution reach a fraction (1 mm/yr) of the values
before correction (10 mm/yr). Significant changes in site
motions for the two different time spans considered (1994–
1996/1996–1998) for the station SURI on the Philippines
correlatewith the high seismicity along the Philippine trench.
The only GEODYSSEA station located at the New Guinea
trench (BIAK, Fig. 1) was shifted roughly 1 m N to NNE
by a major, Ms: 8 earthquake in February 1996 (Stevens et
al., 1996; Wilson et al., 1998a, b; Michel et al., 1998; Okal,
1999). The 1996–1998 solution for motion of this site also
differs from the apparent long-term behaviour described by
Puntodewo et al. (1994). It is suggested that this site is highly
influenced by post-seismic relaxation processes.
Results of the above modelling suggest that: a) the Sunda

arc depicts full seismic coupling in its NW whereas defor-
mation is apparently more localised in the E, and b) the seis-
mogenic interface along the Sanghie megathrust (Fig. 1) is
largely coupled.
3.3 Secular motions from the GEODYSSEA solution
3.3.1 Strain rates In the following discussion, secular

motion is referred to as that part of the yearly sitemotions that
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Fig. 5. Residual site motions with respect to SSC. As opposed to motions of sites on Java, site motions on Sumatra were “seismically corrected” according
to assumptions explained in the text.

remains after applying results from seismic correction. Tak-
ing into account that GEODYSSEA stations constitute an av-
erage spacing of 500 km and co-ordinates have only been re-
solved to an average internal error of 5mm/yr, it is reasonable
to set the estimated lower threshold for interpretable strain
rates at 1 × 10−8/yr. If considering the differential motion
of sites at inter-station distances greater than the average 500
km, this may be an underestimate of the precision of the so-
lution. After seismic correction (site velocities on Java were
not corrected as discussed above) the stations BALI, BAKO,
BATU, BUTU, CHON, CAMP, KUAL, MANA, NONN,
NTUS, PHUK,PUER,SHAO,TABA,TANJ,WUHN,XIAN
define one major rigid i.e. undeformed block (Figs. 3, 5).
With an inter-station site distance of 690 km, the differ-

ential strike slip motion along the Semangko Fault at sites
TEDA with respect to BENG of 26 and 21 ± 4 mm/yr does
suggest a tendency of higher slip rates along the western
fault segments. This coincides with findings from others
(McCaffrey, 1991).
Rates of site motions of the stations BALI, ENDE, KAPA

and LIRA (Figs. 1, 3, 5), south of the Flores-Wetar back arc
fault system increase continuously from W to E. This is in
agreement with high activity along the eastern back arc fault
system (Genrich et al., 1994). Differential velocities along
the fault system reach values of 6.8×10−8/yr (KAPA/LIRA).
3.3.2 The Red River Fault Differential motion be-

tween the stations NONN and CAMP (Figs. 1, 3) north and
south of the southern part of the Red River Fault, which is

considered as the boundary between Indochina and S-China,
is insignificant. Current rates along the fault are in the or-
der of or lower than the 5 mm/yr proposed by Allen et al.
(1994) and Wang et al. (1998) using geological data. This
corroborates differential motions from GPS measurements
in eastern Tibet (King et al., 1997; Wang et al., 1998) but
contradicts assumptions by others (Zhao, 1995; Peltzer and
Saucier, 1996). Results from recent measurements in a local
GPS network along the southern part of the Red River Fault
suggest similar, low motion (if any) along this part of the
fault (To et al., 1999). Taking the GPS data and the field evi-
dence (Wang et al., 1998), stating that theRedRiver Fault has
been displaced by the Xiaojiang Fault, it can be concluded
that with respect to its present kinematics, the eastern part
of the Red River Fault does not accommodate large motions
nowadays.
3.3.3 Differential motion between India and SSC

The NNR-NUVEL1A solution for India was used as a ref-
erence for studying its kinematic behaviour with respect to
SSC. With respect to the latter, India is moving due N with
a slight E component and a rate of 49 ± 3 mm/yr (Fig. 5).
This motion is accommodated by: a) strike slip motion along
the roughly N-S trending Sagaing or related faults (48 ± 2
mm/yr) and oblique shortening with an E-W convergence of
10 ± 4 mm/yr along the Andaman and Burma trenches (see
Rao andKumar, 1999 and references therein, for discussion);
b) N-S shorteningwithin theHimalayan and Tibet ranges and
c) rotation about the eastern syntaxis of India, and d) opening
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of the Andaman Sea. Motion of Lhasa (LHAS) with respect
to “rigid” India (NUVEL1A) suggests that 23± 3 mm/yr of
N-S shortening is accommodated across theNepal-Himalaya
and adjacent areas. Westward directed motion of Lhasa with
respect to India of 5 ± 4 mm/yr suggests that portions of
south-eastern Tibet displace eastward (Larson et al., 1999).
As 18± 2 mm/yr (Larson et al., 1999) of roughly N-S short-
ening is accommodated along the Himalayan thrust system,
the rest i.e. 5 ± 3 mm/yr is apparently accommodated by
additional N-S shortening across southern Tibet and/or E-
W extension. Kunming (KUNG), is moving due south with
respect to SSC indicating sinistral movement along the Xi-
aojiang Fault systemwith a rate of 11±4mm/yr. Geological
data suggest that Kunming is located in an area were 3/4 of
the overall relative motion rate of the Xiaojiang Fault sys-
temwith respect to S-China has already been accommodated
to the east of it (Wang et al., 1998). This suggests that the
area west of the Xiaojiang Fault and Kunming and east of
the eastern syntaxis of India moves southward with a rate of
approximately 15 mm/yr with respect to SSC (see King et
al., 1997, for comparison). This confirms that a major part
of the differential motion between Lhasa and Kunming is ac-
commodated by rotation about the eastern syntaxis of India
(King et al., 1997; Ratschbacher et al., 1996).
A major part of the relative movement between India and

SE-Asia is hence accommodated by dextral motion along the
Sagaing Fault or related fault systems. Northward directed
motion is then transferred into clockwise rotation of material
around the eastern syntaxis of India. Further measurements
in more detailed networks are necessary to clearly explain
this mechanism. The Xianshuihe-Xianjiang Fault system
suffers pure sinistral strike slip faulting in its central part
with respect to S-China without any resolvable convergent
movement between Tibet and SSC. This also appears to
be true for the boundary between Tibet and S-China to the
north, where the Longmen Shan (Fig. 1) currently exhibits
no shortening (King et al., 1997).
3.3.4 The Qinling Fault, motion with respect to the

Amurian Plate Using permanent GPS stations north of
the Qinling Fault system, Heki et al. (1999) computed that
eastern N-China i.e. the area east of the Ordos block (Fig. 3,
see Heki et al., 1999) is moving faster to the East than the
Eurasian plate by a rate of 9–10 mm/yr (NNR-NUVEL1A
solution). Using data from permanent stations, the precision
of the estimation of Heki et al. (1999) is higher than that of
the GEODYSSEA solutions and ranges in the order of 1–2
mm/yr. According to the GEODYSSEA solution, SSC is
moving at a rate of 13 ± 5 mm/yr due east in a similar ref-
erence frame. Comparing Heki et al.’s solution for the kine-
matic behaviour of eastern N-China with the GEODYSSEA
solution for SSC, it seems reasonable to suggest that current
slip rates along the eastern part of the Qinling Fault are not
higher than 5 mm/yr.
3.3.5 Coincidence between GEODYSSEA conver-

gence directions and earthquake slip vectors along the
Java trench Differential motion of Australia with respect
to SSC is due North along the Java trench and suggests that
the eastward directed movement is similar for both plates
along the boundaries studied (Fig. 2). This coincides with
seismic slip vectors that suggest that interplate motion is due

North along the Java trench. The apparent discrepancy be-
tween convergence direction and slip directions discussed in
the literature (McCaffrey, 1991) thus appears to have been re-
solved. Convergence rates between Australia and SSC reach
values of between 66 and 71 ± 5 mm/yr.
3.3.6 Partitioning of convergent motion in the Banda

region The behaviour of the sites BALI, ENDE, KAPA,
and LIRA, north of the Timor trench indicate a significant W
to E increase in the motion component parallel to the direc-
tion of interplate motion. A fully seismically coupled south
verging plate interface along the Timor trench would account
for only a fraction of the measured motion of ENDE, KAPA,
and LIRA with remaining residuals of 35, 52, 55 mm/yr.
Considering the high seismicity of the back arc thrust sys-
tem, this suggests that motion is increasingly taken up, from
W to E, there (Genrich et al., 1994 and references therein).
Additionally, significant north-directed motion of the sites
at UJPD, TOAR, AMBO, and SANA with respect to SSC
suggest that some part of the motion is transferred far to the
North and accommodated within the plate interior and/or the
transition zone between Sundaland and Australia.
3.3.7 Kinematic behaviour of SSC from

GEODYSSEA solutions and its relation to existing mod-
els Asdiscussed above, theGEODYSSEAsolution implies
that SSC is moving due East in the ITRF97 reference frame
with a rate that is one third higher than that of Eurasia. The
differences between the previously published GEODYSSEA
solution (Simons et al., 1999) (a) and the new solution (b)
result from the improved ITRF reference frame used for the
later solutions, the longer time span studied, and the higher
availability of data from permanent sites. The major change
lies in the decrease in velocities from north to south that has
been suggested by solution a), taking into account that the ex-
ternal accuracy had not been treated adequately in the earlier
interpretations (Angermann, 1998). Due to the new andmore
reliable solution, differential motion along the coastal fault
zones on mainland China west of Taiwan do not have a sig-
nificant influence on the GEODYSSEA site motions. With
no resolvable motion along the eastern Red River Fault, this
results in a huge apparently stable block that extends from
the Sunda arc in the South to N-China in the North, from bi-
vergent subduction in the Philippine mobile belt in the east
(Cardwell et al., 1980; Rangin et al., 1990) to the Sagaing
Fault and Burma/Andaman trenches in the south-west, and
Tibet in theWest andNorthwest. At least the part of N-China
studied by Heki et al. (1999), Kato et al. (1998), and Shen et
al. (2000) shows a small amount of differential motion with
respect to SSC. These results suggest that E- and SE-Asia
exhibit different kinematic behaviour from that proposed by
modelling (seeThatcher, 1995 and references therein; Peltzer
and Saucier, 1996; England and Molnar, 1997, among oth-
ers). Whatever might explain the behaviour of E- and SE-
Asia, the results presented here exclude rates of extrusion-
related motion and thickening that are significantly higher
than 1 : 4 (Houseman and England, 1993), assuming that the
NUVEL1A convergence rate between India and Eurasia is
correct.
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4. Discussion and Conclusion
The results from three rounds ofGPSmeasurements reveal

new characteristics of current movements in E- and SE-Asia.
In addition, further implications are tabled for the kinematics
and seismic loading processes of individual faults and fault
blocks. Among these are results that suggest that the Sunda
arc depicts full seismic coupling in its NW whereas defor-
mation is apparently more localised along its eastern part.
Results further suggest that the motions across Sundaland
and S-China are similar, within the confidence limits consid-
ered. The eastern Red River Fault, that is considered as the
boundary between Sundaland and S-China, shows little, if
any current activity. In the ITRF97 reference frame, motions
of sites on SSC are coherently due east about an Euler pole
roughly approximating that of Eurasia butwith a velocity that
is one third higher than the eastward directed movement of
Eurasia. With respect to India, this SSC block is hence mov-
ing due South; a small amount of convergence between India
and SSC is accommodated along the Andaman and Burma
arc system. This implies that the eastwards motion of India
is to a large extent compensated by the eastward directedmo-
tion of SE-Asia. This is still the case if we assume that the
NUVEL1Aconvergence direction between India andEurasia
is approximately rightwhereas the velocity is an overestimate
of about 4 mm/yr of the actual velocity (Freymueller et al.,
1996; Larson et al., 1999). A lower velocity of India with
respect to Eurasia however results in a lower rate of differen-
tial dextral motion between India and SSC along the Sagaing
and related faults.
Assuming that both E- and SE-Asia are pushed to the east

by material flow out of Tibet, the rather homogeneous be-
haviour of the area suggests that this flowmust be distributed
rather homogeneously over a major part of eastern Tibet.
Taking into account that the area constituted a jigsaw puz-
zle of blocks in the Tertiary (Hall, 1996), it behaves rather
similarly nowadays. This apparent change from inconsis-
tent to consistent behaviour may reflect a general change in
the boundary conditions of E- and SE-Asia. This may be
related to changes in shear traction induced by the onset of
subduction along the Philippine trench in the late Miocene
(Rangin et al., 1990; Hall, 1996) and/or could be related to
the initiation of an increased eastward movement of India at
10 Ma (Wiens et al., 1986; Chamot-Rooke et al., 1993).
We finally conclude that the GEODYSSEA results do not

clearly favour either of the two end-member modelling ap-
proaches for intraplate deformation in Central Asia, i.e. those
advocating continuummechanics or expulsionof rigid blocks
or platelets. However the findings clearly reject any model
that includes current displacement of distinct rigid platelets
that are differentially pushed out of Tibet towards SE-Asia
due to N-S shortening.
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