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ABSTRACT 

Audley-Charles, M.G., 1985. The Sumba enigma: Is Sumba a diapiric fore-arc nappe in process of 

formation? In: N.L. Carter and S. Uyeda (Editors), Collision Tectonics: Deformation of Collisional 

Lithosphere. Tectonophysia, 119: 435-449 

The anomalous updomed rno~holo~c~ expression of Sumba island, its enigmatic lack of strong 

Neogene deformation and the northward morphological indentation of southern Sumbawa and Flares 

require explanation. 

The stratigraphy of Sumba may be correlated with the Cretaceous to Miocene part of the Timor 

allochthon. The sedimentary and eruptive rock succession in Sumba shows remarkable similarities with 

the allochthonous Palelo, Wiluba and Cablac deposits of Timor. In both islands the Cretaceous parts of 

these sequences are regarded as characteristic of fore-arc deposits built on thin continental crust. 

The Timor nappe is interpreted as a 5 km thick tectonic flake of the Banda fore-arc thrust onto the 

Australian continental margin in the mid-Pliocene collision. The postulated Sumba nappe has not yet 

been thrust onto the Australian margin which, in the Sumba region, has not yet converged as close to the 

arc as in the Timor area. The postulated Sumba nappe is interpreted as a diapiric elongated dome of the 

Sunda fore-arc that is being squeezed by the converging margin of Australia against the volcanic islands 

of Sumbawa and Flares. 

The absence of indications on the seismic reflection profiles for the presence of the thrust fault of the 

Sumba nappe may perhaps be explained by the thrusts being nearly horizontal within flat-lying strata. 

The Savu thrust is correlated with the probably older (pre-Late Pliocene) Wetar Suture as a major 

southward dipping lithospheric rupture. East of 124”E, this suture does not seem to have moved much 

since the mid-Pliocene collision that emplaced the nappes on Timor. However, microearthquake data 

suggest some activity is continuing. 

INTRODUCTION 

Sumba Island is 200 km long and 50 km wide, occupying a position between the 
eastern end of the Java Trench and the Sunda volcanic-arc islands of Sumbawa and 
Flares (Fig. 1). Sumba is a geological enigma because, as Chamaiaun et al. (1981) 
and Milsom et al. (1983) pointed out, it does not exhibit the features of the 
Neogene-Quaternary subduction zone of the Sunda Arc system (west of Sumba), 
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Fig. 1. Map of earthquake epicenrcrs for shallow (h i iix) km) events taken from ISC bulletins for the 

years 1964-1975. Limits of Australian continental crust based on Johnston and Howin (1%1), C‘hamalaun 

et al. (1976} and geological mapping. Saw, FIoses and Wetar thrusts plotted from Silver et ai. (1983). 

Position of Sumba nappe based on ~dth~rnetr~ (Hamilton. 1979). Location of tear faults based on 

gwlogigiral mapping of Audfey-Char& (1968). Rosidi et af. ($979) and Earle (1981 f and iater unpu~l~shed 

revision with A.J. Barber, 13.5. Carter and T. Charlton. Position of Timor nappe based on geological 

mapping cited above. 

nor does Sumba exhibit the features of the Pliocene collision zone of the Banda Arc 

system (east of Sumba). 

Sumba appears from Bouguer gravity anomaly of -t 160 to -t 200 mGal and 

seismic refraction data to be underlain by continental-type crust estimated by 

Chamalaun et al. (1981) to be at least 24 km thick. Cardwell and Isacks (1978) 

interpreted the earthquake data to show that below Sumba the Benioff Zone is 

continuous from the Sunda Arc to the Banda Arc. Chamalaun et at. (1981) 
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Fig. 2. Geological interpretation of Sumba and Timor nappes based on data in Fig. 1 and on the model of 

Price and Audley-Charles (1983). 

reinterpreted the earthquake data. They argued that west of 121”E (Figs. 1 and 2) 
the Benioff Zone appears to be typical of an oceanic subduction zone but that east 
of 121”E shallow earthquakes are almost absent and the Benioff Zone is less steep. 
Chamalaun et al. (1981) concluded that there is a sharp seismic discontinuity at 
about 121”E and that, in terms of earthquake pattern, Sumba is much more closely 
related to the Sunda Arc and is very different seismically from the Banda Arc. 
McCaffrey et al. (1984) reporting results of their microearthquake survey also drew 
attention to the significantly lower earthquake activity east of 124S’E. Whitford et 
al. (1977) pointed out that there are important differences in composition of the 
volcanic part of the Sunda and Banda Arcs and that these changes occur in the 
region opposite Timor between 123”E-127”30’E. 

Palaeomagnetic data for Sumba were interpreted by Otofuji et al. (1980) to 
indicate Sumba had been derived from the Australian continental margin. Chamalaun 



et al. (1981)+ reviewing the palaeomagnetic data for Sumba. concluded that the data 

were insufficient to permit a confident interpretation of the palaeogeographiunf 

origin of pre-Tertiary Sumba. 

Since the review of Sumha’s geology by ~~~~anlaJaun et al. { 1981). two papers have 

presented important new data: the sedimentological discoveries reported by Van der 

Borch et al. (1983) have direct bearing on the Sumba’s pre-Tertiary origin, while the 

marine geophysical work of Silver et aJ. (1983) has considerabte relevance for the 

mode of late Tertiary evolution. These papers have led to the proposal put forward 

here to correlate the pre-Eocene stratigraphy of Sumba with that of the PaIeJo 

Group of Timor (Earie. 1983). This correlation has considerable structural, tectonic 

and paJaeogeographi,cal implication because the Paleto Group of Timor is nJloch- 

thonous (Barber et al., 1977: Rosidi et al.. 1979: EarJe, 1983). 

STRATIGRAPHYOFSWMBA 

The recent study by Von der Borch et al. (1983) has substantially improved our 

knowledge of the pre-Tertiary rocks of Sumba. The dating of the oldest exposed 

rocks as Cretaeeous (JocaJJy mid-Cr~ta~euus~ according to Chama~aun et al., f9Xf) 

and discovery that they contain volcanogenic mudstones, sandstones, gravels and 

diamictites intruded by andesite and dacite dykes is not only important in itself but 

also because it invites comparison of the Sumba stratigraphical succession (Fig. 3) 

with the Palelo Group in Timor (Earle, 1983). 

Von der Borch et al. (I 983) concluded from their study that the pre-Tertiary rocks 

of Sumba were deposited on thin continental crust and that Sumba represents part 

of an uplifted fore-arc basin. Earle (1983) concluded from his study of the Mutis 

n~etarno~hj~ complex and its overlying Palelo Group and associated Pateogene 

succession that these altochthonous Timor deposits represent part of a fore-arc basin 

floored by thin continental crust overthrust onto the Australian continental margin 

by its Pliocene collision with the Java Trench. 

Comparison of the pre-Tertiary to Early Miocene successions of Sumba (Van 

Bemmefen, 1949; Von der Borch et al., 1983) with the Pafelo Group (Haiie et al., 

1979; Earle, 19831, Eocene Wiluba facies (Audiey-Charles and Carter, 1972) and 

Cablac Limestone (Rosidi et al., 1979) of the allochthonous nappes of west Timor 

(Fig. 3) reveals some strong simiiarities and some notable differences in these 

successions in Sumba and Timor that are now separated by 400 km along strike. 

The base of the sedimentary section in Sumba is not exposed. In West Timor the 

base of the PaleJo Group is faulted against the Mutis Complex but an angular 

unconformity is suspected (Haile et al., 1979). The Metan Formation of Timor is 

regarded by HaiIe et al. (1979) and by Earle (1983) as probably Late Jurassic 0x1 the 

basis of it occurring below the Early Cretaceous cherts. Rosidi et al. (1973) suggest a 

different series of stratigraphical elements for the Palelo Group. I have fallowed 

Ha& et al. and EarJe because their work was far more detaifed and because it 

corresponds more closely to my own unpublished observations. 
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Fig. 3. Stratigraphical successions (not to scale) in Sumba based on Van Bemmeien (1949). Chamalaun et 
al. (1981) and Von der Borch et al. (1983). West Timor stratigraphical section based on Tappenbeck 
(1940), Audley-Charles and Carter (1972), Rosidi et al. (19791, Earle (1983) and unpublished field work in 
1983 by the author. 

The lower part of the Noni Formation of Timor seems to be similar to the Lasipu 
Formation of Sumba (Fig. 3). Differences appear at the top of the Noni Formation 
where about 5 m of pelagic limestones and cherts occur. These have not been seen in 
Sumba. However, the red and green chert pebbles and cabbies in the Lasipu 
conglomerates are reminiscent of the Noni cherts of Timor. 

There are far more dykes cutting the Lasipu Formation than in the Noni of Timor 
and no plutonic equivalent of the granodiorite intrusions cutting the Lasipu is 
known in Timor. However, the pre-Paleogene nature of these intrusions is common. 

The presence of ignimbritic rocks of Early Paleogene age is common to both 
Sumba and Timor followed in both successions by neritic limestones with large 
Foraminifera of Middle and Upper Eocene age. Both successions display neritic 
limestones of Early Miocene age, but volcanism seems to have been much more 
important in Sumba during the Miocene than in the all~hthon of Timor. 

The angular unconformity at the base of the Paieogene is a notable feature of 
both the Sumba and Timor allochthon successions. Similarly the unconformity at the 
base of the Miocene shallow water limestones is present in both. 
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Overall the sequence of the two successions (now 400 km apart along strike) 

seems remarkably similar from late Mesozoic until the end of the Early Miocene. 

The change in the Middle Miocene may correlate with the very early stage of the 

collision process between the continental margin of Australia that began to under- 

thrust the Banda fore-arc in MiddleeLate Miocene times in the Timor region. The 

rocks of the Timor allochthon seem to be more deformed as might be expected from 

their occurrence as part of a nappe that has travelled 50 km southward over the 

para-autochthon. 

STRUCTURE OF SUMBA AND MUTIS-PALELO GROUP OF TIMOR 

According to Von der Borch et al, (1983) the structure of Sumba is very simple 

and Van Bemmelen (1949) reports only erosional unconformities within the Ceno- 
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Fig. 4. A. Section across Sumba to show relative posltion of principal stratigraphical elements based on 

Chamalaun et al. (1981) and Von der Borch et al. (1983). The basement below the Cretaceous is not 

exposed in Sumba. Much minor faulting omitted. B. Section across Mt. Mollo in west Timor to show 

relationship of Palelo Group to Mutis metamorphic basement and the position of the Wiluba facies and 

Cablac Limestone based on Tappenbeck (1940). Rosidi et al. (1979). Earle (1983) and unpublished 

geological map (1 : 50,000) of west Timor by Audley-Charles. Much minor normal faulting omitted. 
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zoic above the basal Tertiary angular unconformity. Figure 4 summarises the 
geological structure of Sumba which compares closely with the structural relation- 
ships of the Palelo-Wiluba-Cablac succession of the Timor allochthon (Tappen- 
beck, 1940; Carter et al., 1976; Barber et al., 1977; Rosidi et al., 1979; Earle, 1983). 

Some of these relationships are revealed in the most detailed published map (scale 
1: 25,000) of the Mollo Massif of Timor (Tappenbeck, 1940). The Rosidi et al. 
(1979) map of western Timor (scale 1 : 250,000) reveals a geometry compatible with 
that shown in,Fig. 4. However, the cross-section L-M drawn by Rosidi et al. (1979) 
through this Mollo Massif interprets the Mutis Complex as bounded by steeply 
northward dipping reverse faults. This reflects the interpretation Rosidi et al. have 
adopted for all their cross sections of western Timor, but the geometry implied by 
the outcrop-topography relationships throughout their map is incompatible in many 
places (including Mollo) with those steeply dipping reverse faults (c.f. also Tappen- 
beck’s more detailed map and section along the same line). In many parts of western 
Timor the Rosidi et al. (1979) mapping indicates their allochthon to be flat lying 
thrust sheets overlain by a terrain linking unconformable contact at the base of the 
Bobonaro Scaly Clay (Bobonaro Complex). That is also the structure mapped 
throughout eastern Timor (Audley-Charles, 1968). 

EARTHQUAKES 

Silver et al. (1983) published a map showing the earthquakes of shallow focus 
epicenters (O-100 km) in the Sumba-Timor region. These same data have been 

@I 
JAVA 

TRENCH 
FLORES El 

- 1’1 

A 

ASTHENOSPHEf?E 

,-200 

-300 

km 0 100 Xx) 
?%400 km 

Fig. 5. Interpretative N-S cross section located west Sumba (see Fig. 1). Earthquakes plotted from the 
seismicity window A of Chamalaun et al. (1981). 
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plotted (Fig. 1) with the thrusts mapped off-shore by Silver et al. (1983) together 

with the principal submarine morphological features of the region. The fore-arc 

nappes in Timor are based on geological mapping (Audley-Charles, 196X; Carter et 

al.. 1976: Barber et al.. 1977: Kosidi et af.. 1979) interpreted in terms of the model 

proposed by Price and Audlev-Charles (198.3). This model follows the views of 
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Fig. 6. interpretative N-S cross section through east Sumba based on the tectonic model of Price and 

Audley-Charles (1983). Earthquakes plotted from ISC bulletins for years 1964-1980. 
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Carter et al. (1976), Earle (1983), Brown and Earle (1983) in regarding the alloch- 
thonous elements of Timor as derived from the basement of the Banda volcanic 

fore-arc. This interpretation now appears to be strengthened by the correlation (Figs. 
2, 3,4) of Sumba and the Timor allochthon. 

McCaffrey et al. (1984,1985) in their microearthquake survey of the region found 
the epicenters distribution pattern similar to that reported by Silver et al. (1983). 
One feature of particular interest noted by McCaffrey et al. (1985, fig. 9) is their 
hypocenter plot onto a plane striking N25”W through Niki Niki in southwest Timor. 
This reveals a distinctly northward dipping Benioff zone below the north coast of 
Timor passing below the volcanic arc. However, below Timor their hypocenters have 
a flat or slightly southward dip as far as the south coast of Timor. There is no 
indication of the Benioff zone, which appears to be about 70 km below the north 
coast of Timor, extending upward to the surface in the Timor Trough as postulated 
by Hamilton (1979), Von der Borch (1979), SiIver et al. (1983) and other authors. 
The results of this microearthquake survey (McCaffrey et al., 1985) appear to 
support the crustal and lithospheric structure proposed in Figs. 5,6 and 7. 
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Fig. 7. Interpretative N-S cross section through west Timor. Earthquakes plotted from seismicity window 

B of Chamalaun et al. (1981). The section is based on the tectonic model of Price and Audley-Charles 

(1983). The postulated presence of mantle and asthenosphere in the Wetar Suture seems to be required by 

the very high positive gravity anomaly below the Wetar Strait (Milsom and Audley-Charles, 1985). The 

discovery of ecologite on the north coast of Timor near Atapupu (close to this line of section) by S. 

Tjokrosapoetro in the intertidal zone (pers. commun., 1983) is noted. Afthough this particular profile 

shows no hypocenters beneath Timor, McCaffrey et al. (1985) have found microearthquake activity below 

Timor. 
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McCaffrey et al. (1984) also noted the tendency for many hypocentrrs below 

Timor to be less than 150 km deep indicating the strain is affecting the crust of this 

region. 

STRIKE-SLIP FAULTS 

One feature to emerge from this study (Figs. 1 and 2) is the correlation between 

shallow focus epicenters and tear faults across the strike in the Timor region. These 

faults have been mapped onshore (Audley-Charles. 1968; Rosidi et al.. 1979: Earle, 

19X1) and studies now being undertaken (‘I‘. Charlton. pers. commun.) of the 

Australian facies para-autochthon exposed in western Timor are revealing the 

importance of these post-overthrusting (post mid-Pliocene) strike-slip faults. The 

~ollcentration of earthquake activity in the western part of this Wetar Strait appears 

to correspond with a rapid shift in the position of the northern limit of the 

Australian offshore continental crust reflected in the shape of the very steep offshore 

margin of westernmost Timor. This is also the region where the allochthonous 

nappes of Timor cut out westward against the Savu Sea. 

We can suspect that these changes (Fi g. 2) may he related to tear faults cutting _ 
across the strike of western Timor in the region between Semau and Panlar islands. 

Furthermore, on the basis of their microearthquake study McCaffrey et al. (1985) 

suggested a major tear fault is present below 124”E and they drew attention to the 

contrast in seismic characteristics on either side of 124OE. 

The Savu Thrust has been mapped as an active feature (Silver et al.. i983). It is 

regarded here as marking ,the northern limit of the Australian continentat margin 

rocks. The interpretation (Figs. 1 and 2) that it continues eastward to the western 

margin of Timor lacks the support of any direct published observation, but Michel 

Latreille (pers. commun., 1984) has unpublished high quality seismic reflection 

survey data that led him to interpret its presence as shown in Figs. 1 and 2. The high 

rate of sedimentation at the vvestern margin of Timor may perhaps obscure its 

recognition from lower quality seismic reflection data. The Savu Thrust is considered 

to terminate against the strike slip fault below 124OE proposed by McC’affrey et al. 

(in press) on the basis of their micro~arthquake survey. Their report of much less 

active seismicity east of 124Ot; correlates with the low level of Quaternary movement 

on the Wetar Suture regarded by Price and Audley-Charles f 1983) as a nli~i-Plio~eIle 

structure. 

EPICENTERS AND BATHYMETRY BETWEEN SUMBA AND THE VOLCANIC‘ ARC’ 

The 1000 m bathymetric contour off southern Sumbawa and Flares shows a 

northward indentation by 30 km into the southern border of these volcanic islands. 

This indentation can be clearly seen on Hamilton’s (1979) tectonic map of In- 

donesia. The epicenters of the quakes at depths of 60.-100 km make a similarly 
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northward convex pattern north of Sumba (Fig. 1). The close relationship between 

these details of submarine morphology and earthquakes of the Sumba region require 

consideration in the light of the stratigraphical and structural similarities now 

revealed between Sumba and the Timor allochthon. 

DISCUSSION 

The palaeogeography of Sumba 

Chamalaun et al. (1981) in their recent review of the palaeogeography of Sumba 

identified three possible origins: (a) the margin of N.W. Australia from which 

Sumba was rifted in Jurassic times in association with the formation of the Wharton 

Basin (Audley-Charles, 1975; Otofuji et al., 1980); (b) the margin of Sundaland in 

the region between east Java, southeast Kalimantan and southwest Sulawesi from 

which it was rifted presumably during the Cenozoic (Hamilton, 1979); (c) an 

intra-Tethys position where it formed a micro-continent of uncertain affinity. 

The available palaeomagnetic evidence is, according to Chamalaun et al. (1981) 

not sufficiently strong to discriminate between these various models but they 

consider it slightly favoured derivation from the northwest Australian margin. 

The new stratigraphical and sedimentological data of Von der Borch et al. (1983) 

particularly the indication that an active volcanic arc was close to and north of 

Sumba during the Cretaceous, together with the palaeocurrents indicating Creta- 

ceous volcanoclastic sediments moving southwest into Sumba argues strongly against 

the northwest Australian margin origin and supports Hamilton’s proposal that in 

Cretaceous times Sumba formed a part of the margin of southeast Sundaland. Such 

a view corresponds with the proposed origin of the thrust sheets of the Timor 

allochthon (Carter et al., 1976; Brown and Earle, 1983; Earle, 1983). The stra- 

tigraphical and sedimentological correlation of Sumba with the Timor allochthon 

(Fig. 3) reinforces the interpretation of their common derivation from southeast 

Sundaland. 

Deep structure and tectonic evolution of Sumba 

One interpretative step taken by this paper (Figs. 2, 7, 8) has been to postulate 

that the 2 km high morphological elongated dome of Sumba (400 km-150 km in 

area), representing an uplifted part of the forearc basin (Von der Borch et al., 1983) 

is a diapiric nappe in process of formation within the fore-arc. The postulated 

Sumba nappe is correlated with the nappe of the Timor region of the Outer Banda 

Arc on the basis of stratigraphy. Price and McClay (1981) favoured the role of 

diapirism in generating nappes. The presence of the exposed pre-Paleogene pervasive 

dykes in Sumba (Von der Borch et al., 1983) indicates a significant heat input and 

implies a large-scale displacement of water which might be related to the end-creta- 



ceous uplift of Sumba. The later repetition of such events related to continuing 

subduction below this fore-arc region which. together with the squeezing effect of the 

converging Australian continent. might be responsible for the post-Miocene uplift of 

Sumba as a large diapir. 

Another interpretative step has been to correlate the Savu Thrust with the Wetar 

Suture. This suture is regarded by Audley-Charles (1983) and by Price and Audley- 

Charles (1983) as representing the surface trace of the southward dipping thrust that 

has ruptured the entire Australian lithosphere so that this Wetar suture carried the 

Australian continent over the fore-arc accretionary wedge in Mid-Pliocene times 

(Fig. 8). This inte~retation implies that the N-S strike-slip faults of the 

Pantar-Semau region (McCaffrey et al., 1985) deveioped as tears in the evolving 

fithospheric thrust. East of these tears the southward dipping Wetar Suture litho- 

spheric thrust developed deeper below the fore-arc (Fig. 7) so that its surface trace is 

much further north and closer to the volcanic arc. This led in Timor to the 

emplacement of the tectonic flake of the fore-arc on the ruptured Australian margin. 

West of this PantarSemau fault zone the southward dipping Savu thrust litho- 

spheric rupture developed in a shallower position below the fore-arc so that it 

reached the surface in a more southerly part of the accretionary wedge. The Savu 

thrust may also have developed later than the Wetar Suture. These events have been 

dated onshore Timor as mid-Pli[~cene (N20) by Carter et al. (1976) on the basis of 

the age of the emplacement of the overthrust fore-arc nappe above the Australian 

margin deposits. 

An argument against the postulated Sumba Nappe is the apparent absence of 

indications of thrusting in the marine seismic reflection surveys (Silver et al.. 1983). 

This may be a less serious objection than it appears if the postulated thrusts are 

horizontal within flat lying strata at shallow levels and steepen rapidly at depth 

being concave downward. This would imply that the Sumba elongated dome is a 

diapiric-type nappe whose flat-lying thrust near the perimeter of the nappe might be 

exceedingly difficult to detect on the seismic reflection profiles. The dome-like shape 

of the postulated Sumha nappe would seem to accord with the proposed shape of the 

thrusts at depth and to accord with the compressive stresses that seem likely to be 

exerted by the converging Australian continental margin colliding with the Java 

Trench (Figs. 1, 2 and 6). Sumha appears to be under squeezing stresses between the 

volcanic arc edifice of SumbawaaFlores and the converging Australian margin 

interpreted here as having overridden the Java Trench and, west of Timor. to be 

riding over the outer part of the fore-arc accretionary wedge. 

SAVU THRUST AND WETAR SUTURE AS A MAJOR TECTONIC RUPTURE 

Observations that support the correlation of the Wetar Suture with a major 

lithospheric discontinuity are the gravity data of Chamalaun et al. (1976) and 

Milsom and Richardson (1976). These papers showed that a fundamental change 



from continental to much denser rock occurs at the north coast of Timor. Chamalaun 
et al. (1976) modelled their data to show continental crust terminating abruptly at 

the north coast implying the presence of a fundamentaf lithospheric contact. The 
geomagnetic depth sounding of Chamalaun and White (1975) led them to suggest a 
subduction zone is present close to the north coast of Timor, although as Milsom et 
al. (1983) pointed out there is little support for this from other evidence. However, 
these observations suggest an important discontinuity is present immediately off- 
shore northern Timor. McCaffrey et al. (1985) have argued that their microearth- 
quake survey data indicate that the downgoing Australian plate has ruptured in the 
position and with the same sense of movement (south side up) as was postulated for 
the Wetar Suture by Price and Audley-Charles (1983), the only difference being that 
McCaffrey et al. interpret the rupture to dip more steeply. 

The indications that this major structural discontinuity of the Wetar Suture dips 
south are the microearthquake data of McCaffrey et al. (1985), its correlation with 
the southward dipping Savu thrust of Silver et al. (1983) and the absence of a 
fore-arc accretionary wedge on-shore Timor where Australian continental margin 
deposits underlie the whole island cropping out from south to north coast (Audley- 
Charles, 1968; Rosidi et al., 1979). It is because these Permian to Early Pliocene 
Australian continental margin sediments accumulated at a passive margin so far 

from any volcanic arc that they show so little resemblance to a fore-arc accretionary 
prism, although locally they are imbricated. The presence of Australian continental 
margin deposits on the north coast of Timor only 20 km from the volcanic-arc island 
of Atauro can be explained by the Wetar Suture being a southward dipping thrust 
that has carried the Austrahan margin northward over the Banda fore-arc accretion- 
ary wedge (Fig. 7). 

THE SUMBA NAPPE 

The Sumba nappe, unhke the Timor Nappe, has not been thrust over the 
Australian continental margin. On the contrary, the Sumba nappe appears to be 
slightly overridden in the southeast by the Australian margin (Figs. 1, 5 and 6). The 
enigmatic lack of strong Neogene deformation, the anomalous updomed mdrpho- 
logical expression and the northward morphological indentation of southern 
Sumbawa and Fiores require explanation. One approach is to regard Sumba as being 
in the process of being detached from its basement to form a diapiric nappe as the 
Australian margin converging with the volcanic islands of Flores and Sumbawa 
compresses the intervening Sunda fore-arc. 

SIGNIFICANCE OF THE FLORES THRUST AND WETAR THRUST 

These back-arc thrusts appear to be relatively young features (Silver et al,, 1983). 
They may be interpreted qualitatively as the result of strain in the Asian plate 
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consequent upon continuing convergence of the Australian-Indian Ocean plate (Fig. 

7). 
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