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Seismic structure and continuity of the Redbank Thrust Zone, central
Austral ia
C. Wrightr,  B.R. Goleby2, R.D. Shaw2, C.D.N. Col l ins2, B.L.N. Kennett3 & K. Lambeck3

The Redbank Thrust Zone in central Australia is a major
Proterozoic Province boundary that was reactivated during the
compressional Alice Springs Orogeny (300-400 Ma). To investi-
gate its three-dimensional structure, three deep seismic reflection
profiles were recorded over this boundary in 1985' This paper
presents new seismic ¡esults that provide clear supporting evidence
ihat the Redbank Thrust Zone has a similar geometry in two crustal
sections spaced 70 km apart. In both seismic dip-sections the
Redbank Thrust Zone is a planar, sub-parallel band of reflections

that dip to the north at 35-40o and extends to depths in excess of
20 km. This similarity indicates a definite three-dimensional
geometry, and, in-conjunction with existing structural data, gravity

and teleseismic data suggests that the Redbank Thrust Zone is a
major boundary, of considerable lateral magnitude, separating
crustal blocks with different geological composition and structure
and reinforces earlier interpretations that the Redbank Thrust Zone
represents a crust-cutting'thick-skinned' feature.

Introduction

In 1985. the Australian Bureau of Mineral Resources
(BIvfR) recorded about 200 km of deep seismic reflection

data within the Proterozoic Arunta Block of central

Australia. This work consisted of three profiles: Ll, the
Írain regional seismic profile whose results have pre-

viously been described (e.g. Goleby & others, 1989);L2, a

short parallel profile, and L3, a short profile perpendicular
to Ll. The main objective of the deep seismic profiling was

to image the crustal structural of the Arunta Block and so
discriminate between models for the tectonic evolution and
structural style of the region.

Exist ing seismic results

The most impoftant result emerging from the analysis of
the main seismic prof i le (Ll,  Fig. 1) has been the
confirmation of the'thick-skinned' or crust-penetrat ing
deformation associated with the Redbank Thrust Zone,
proposed and developed by earlier workers (Forman &
Shaw, 1973; Shaw, 1987; Lambeck & others, 1988).

The exist ing seismic data for Ll imaged the Redbank
Thrust Zone as a fault zone displacing the Moho over a
vertical depth range of at least l5 km with mantle rocks on
the northern hanging wall at relatively shallow depths to
approximately 25 km (Goleby & others, 1989). This
interpretation is supported by gravity and teleseismic
travel-t ime residual models.

New seismic results

This paper presents the results from the two shorter seismic
profiles, LZ &. L3. L2, a north-south profile, is 40 km long,
parallel to, but about 70 km east of Ll, and crosses the
Redbank Thrust Zone. L3 is a 14 km long east-west profile
located over the Redbank Thrust Zone and perpendicular
t o  L l .

We 
'compare 

the deep seismic images of the Redbank
Thrust Zone in widely separated localities that have
significant differences in surface geology. The no¡th-south

I Presen¡ address: Centre for Earth Resources Research, Deparr
men¡ of  Eanh Sciences,  Memoria l  Univers i tv  of  Newfoundland.
S r .  John ' s .  Neu f cund land  A IB  3X5 .  Canadâ

? Aus¡ral ian Geological  Survey Organìsat ion,  GpO Box 37g,
Canberra ACT 2601

3 Research School  of  Eanh Sciences.  Austra l ian Nat ional  Univer_
siry.  GPO Bor -1,  Canberra ACT 2601

profiles show that there is a significant along-strike
continuity of the Redbank Zone, and confirm our earlier
interpretation that the Redbank Zone represents a'thick-
skinned' crustal penetrating fault. In addition, the new
seismic sec.tion provides supporting evidence that the
Redbank Thrust Zone is the dominant structure, and other
faults like the Ormiston Nappe Thrust Zone are secondary
faults.

The new deep seismic data also remove any suspicion that
artifacts of processing or any other seismological phenome-
non could satisfactorily explain the bands of seismic
energy previously interpreted as steeply-dipping reflec-
t ions  on  L1 .

Geology of the Arunta Block

The Arunta Block is a region of exposed Proterozoic crust
that has been interpreted as a major ensialic mobile belt
(Shaw & others, 1984; Stewart & others, 1984). I thas been
divided into three tectonic provinces, the Northern and
Central Provinces, to the North of the Redbank Thrust
Zone, and the Southern ProVince, to the south (Fig. 1). Each
has undergone a separate history of deformation and
metamorphism.

A pervasive north-dipping fabric extends into the Central
and Northern Provinces, where planar north-dipping struc-
tures have been imaged. These structures correlate with
inferred faults and can be traced to depths of 30 to 35 km,
at which point they appear to sole at the crust-mantle
boundary (Goleby & others, 1989).

Near profile Ll, the Southern Province comprises amphi-
bolite facies quartzofeldspathic and migmatitic gneiss and
minor potaSsic anatectic granitoid, whereas the Central
Province consist mainly of hypersthene-bearing augen
gneiss, migmatitic and quartzofeldspathic gneiss and felsic
granuli te (Fig.2; Shaw, 1987; Glikson, 1987).

Near profile L2, migmatitic and quartzofeldspathic gneiss
occurs in the Southern Province, while the rocks of the
Central Province are predominantly mafic and minor felsic
granuli te (Fig. 3; Shaw, 1987; Glikson, 1987).

The Redbank Thrust Zone

The Redbank Thrust Zone itself is an east-west trending
zone 7-70 km wide, of anastomosing mylonites, outcrops
of which dip north at about 45'(Shaw, 1987). I t  forms the
boundary between the Central and Southem Provinces. The
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Figure 1.  Locât ion ofseismic ref lect ion (L1,L2,  L3 and L4),  refract ion prof i les (R1, 1985, and R2, 1988),  expanding spreads (El '

E2 and E3),  Redbank Thrust  Zone and Ormiston Nappe Thrust  Zone.
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structure of the Zone near Ll is particularly complicated
(Fig. 2), with the strike of the thrust structures deviating
locally from the regional west-northwesterly strike evident
on maps of the surface geology (Fie. 2; Glikson, 1987, fig.
2; Shaw & Black, 1990, figs 3, 5). Near L2, the stn¡cture
of the Zone is much simpler (Fig. 3), with the main thrust
mapped as a single structure separating gneissic material
of the Southern Province from the sranulites of the Central
Province.

Shaw (1987), Shaw & Black (1991) and Shaw & others (in
press) have suggested that, based on Rb-Sr and 40Ar/394r
isotopic data and metamorphic history, the crustal blocks
north and south of the Redbank Thrust Zone evolved
independently unti l 1450 Ma and possibly unti l 1100 Ma.
They interpret the Redbank Thrust Zone as a major
Proterozoic crustal province boundary (but not necessarily
a boundary between ancient microcontinents separated by
oceanic crust) which has been reactivated during the Alice
Springs Orogeny (300-400 Ma). More recent geochemical
and U-Pb geochronological data support the notion of a
major province boundary at the Redbank Thrust Zone
(Black & Shaw, 1992).

Seismic data acquisit ion and processing

Seismic acquisition

The deep seismic reflection data for all profiles were
col lected using the common mid-point (CMP) seismic
technique. Data were recorded on a 48-channel system to
20 s two-way time at a 2 ms sample rate from buried
explosive sources (Goleby & others, 1988; 1990).

To maximise the chance of imaging al l  structures within
the Arunta Block crust. Ll was recorded usins a conven-

El E2 E3 Expanding spread locations

RTZ - Redbank Thrust Zone

ONTz- Ormiston Nappe Thrust Zone

tional approach, involving a symmetric split and moderate
(2 km) shot-to receiver offsets.

Recording parameters for Ll were chosen to focus energy
on the Redbank Thrust Zone, and designed, using the
information obtained from L1, to record energy from the
northerly dipping structures known to dominate the surface
geology. Therefore, the recording geometry was an asym-
metric split spread with the shot closer to the northem end
of the spread. This spread did not preclude imaging
sub-horizontal reflectors^ but 

"vas 
not optimal for imaging

deeper south-dipping ötructures; though shallow south-dip.
ping structures would be imaged. Although the resulting

ìè¿rion shows a predominance of northerly dipping struc-
tures in the Central Province, the asymmetrical recording
configuration showed no dramatic improvement in reflec-
tor clarity over the section obtained for Ll by the
conventional symmetric split spread.

The same processing sequences were used forLl andL2.
For both profiles, it was important to compute accurate
refraction statics, using first break times because of the
marked variations in weathering and overburden thick-
nesses. The refraction statics technique used was based on
a modif icat ion of the reciprocal method (Hawkins, 1961)
in the manner described by Taylor (1988). Other stages in
the processing of final seismic sections have been de-
scribed by Goleby & others (1988; 1990), noting that the
median stack gave a clear section for L2, just as i t  had
f o r  L l .

Al l  sections were migrated; however because of the short
reflector lengths, the results were difficult to reproduce as
figures. Instead, Iine drawing representations ofthe seismic
section were generated and line-migrated for interpretation
and display purposes.
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Figure 2, Simplified geology (after Shaw 1987) in the vicinity of Ll and L3
Expanding reflection spreads Ei and E2 extended from stations 7421 to7882 and from2977 to 3438, respectively.
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Reflection character of the Redbank
Thrust Zone and related faults

Ll data revisited

The strongest band of sub-parallel planar reflections has an
apparent dip of 35'-40o and projects to the surface between
station 7478 and. the southern end of L1 (Fig. 4, X-X'), a
width of 8 km. These points are displaced slightly to the
south of two major fault traces of the Redbank Thrust Zone
inferred from geological mapping of surface outcrop (Fig.
2, X-X'). The southernmost part of this band of reflectivity
may therefore be associated with splays off the Redbank
Thrust Zone, lvhich have been mapped south of the main
thrust zone in this region.
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A more diffuse band of parallel reflections (Fig. a, X'-X")
defines a similar zone which projects to the surface about
6 km north of the stronger band of reflectivity (Fig. 2,
X'-X"), making a total surface width of the Redbank Thrust
Zone along the seismic section of about l4 km.

The westward equivalent of Ormiston Nappe Thrust Zone
is imaged as a diffuse band of reflections dipping at about
15 ' (F ig .4 ;  Go leby  & o thers  1989) .  Th is  band s ta r ts  a t
about 2.5 s at the southern end of the section and merges
with the Redbank Thrust Zone at 4-5 s (12-15 km depth,
Fie. 4).

The L 1 section shows a zone of increased reflectivity below
the Ormiston Thrust Nappe Zone from about 6.2 s to 10.0 s
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Figure 3.  Simpl i f ied geology (af ter  Shaw, 1987) in the v ic in i ty  of  L2.



(Figs 4, 5a) with a small  apparent dip to the north. This
reflection band continues northwards to station 7550,
where reflections from the Redbank Thrust Zone merge.

Although particularly strong bet"veen 7 and 10 s in the
southern region, crustal reflectivity continues to about 16.5
s (50 km depth; Figs 4, 5a). This region of strong, high
density, short sub-horizontal reflectors is limited to the
Southern Province and extends northwards to the Redbank
Thrust Zone. These sub-horizontal reflections are truncated
against the downwards extension of the Redbank Thrust
Zone to well below 35 km which, with the depth of these
reflection further south, suggests the Redbank Thrust Zone
extends down to 50 km, the base of the crust. The
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fault mapped in outcrop as the main trace of the Redbank
Thrust Zone ( Fig. 3, Y). More diffuse reflections can be
traced south of and sub-parallel to the main region of strong
reflectivity. These disappear south of a band of reflections
that projects to the surface for about 4.5 km south of the
end of L2, giving a total surface projection nearly I I km
wide, associated with the upward continuation of reflectiv-
i ty (Fig. 6).

Splays off the Redbank Thrust Zone have been mapped
south of the Zone in this region. L2 runs almost parallel to
the local dip of the Redbank Thrust Zone which, at this
point (Fig. 3), has a much simpler outcrop geometry than
near L I . However, the similarity of the two seismic profiles

Figure 4, Interpreted unmigrated seismic image across the Redbank Thrust Zone along L1.
26/F531 10

RTZ = Redbmk Thrust Zone; ONTZE = Omiston Nappe Thrust Zone Equivalent. Equivalent is used here because Ll is well west of the area associated with
the ONTZ (see Fig. l). The stronger dashed lines enclose the region of moderate to strong reflectivity (S) with w.eak ro moderate reflectivity (\Y) above.

interpretation that the base of the reflective region is the
crust-mantle boundary is in reasonable agreement with the
results of the 1985 long-range seismic refraction survey
(Figs 1, 2) which indicates an average crustal thickness of
at least 50 km (Wright & others 1990b).

No reflections have been recorded from an inferred fault
located north of station 7700 (Fig. 2), whose presence has
been determined from aeromagnetic anomalies (Shaw,
1  987) .

L2 data

The reflection data from L2 (Fig.6), although some 70 km
east of Ll,  are remarkably similar to those on Ll.  In L2,
the reflections associated with the Redbank Thrust Zone
have an apparent dip of 35'-40o, and are imaged to depths
of about 20 km at the no¡thern end òf the profile. The region
of strong reflectivity projects to the surface over about 6
km (Fig. 6, Y'-Y"); i ts northern boundary (Fig. 3, Y')
corresponds closely to a fault buried beneath overburden,
whose presence is inferred from aeromagnetic anomalies,
and i ts southem boundary ç6¡¡ssponds closely to a major

gives no indication of differences in deep structure,
suggesting that the near-surface complexities near L I may
be a relatively localised shallow phenomenon.

The band of strong sub-horizontal reflectivity on L2
associated with rocks ofthe Southern Province (Figs 5b, 6)
starts at about 5.8 s, which is rather shal lower than on L1,
and also has a small northerly component of dip. The
particularly strong band of reflectivity between 8 and 10 s
can be traced to station 2300 (Fig. 5b). Reflectivity can be
traced to about l6 s at the southern limit of the line (48 km)
and to about 16.5 s (50 km) at stat ion 2170 (Fig.5b). There
is also a band of dipping reflections starting at about 3 s
below the southern end of L2 which is associated with the
Ormiston Nappe Thrust Zone (ONTZ in Fig. 1).

L3 data

The short east-west seismic l ine L3 intersects Ll at stat ion
7652 (3208 on L3; Fig.2). On L3 there is a strong bancl -.r f

easterly-dipping ref lect ions (Reflect ive Zone, Fig. 7) -that
start at about 0.7 s and extends to at least 4 s at fhe easiem
end of the profile. The top of this band projects to the
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Figure 6. Interpreted unmigrated seismic reflection image near the Redbank Thrust Zone along L2

RTZ = Redbmk Thrust Zone; ONïZ = Omiston Nappe Thrust Zone.-The stronger dashed lines enclose the region of moderate to strong reflætivity (S) with

weak to moderate reflectivity (W) below.

surface at station 3160 (Fig. 7, Z"). These reflections
cannot be correlated with those of Ll , but define structures
which are covered by alluvium and aeolian sand well north

of the Redbank Thrust Zone. This alluvium is seen on Ll

as a zone of the dark zone of reflections from the surface

to between 0.4 and 1.0 s (Fig.4).

The band of particularly strong reflectivity seen on Ll and

L2, occurs on L3 as ahorizontal zone between 8 and 12 s
(Fig. 5c). Redbank Thrust Zone reflections are obscured by

the dipping reflections from the alluvium, but can be seen

as disjoint sub-horizontal reflections between 1.5-4 s (Fig' 7)'

Causes of Arunta Block reflectivity

It has been shown that major fault zones can produce

significant reflectivity. For example, Fountain & others
( 1984) and Jones & Nur (1984) used synthetic seismograms

computed from models based on the physical properties of

mylonites to show that mylonites, which tend to be more
anisotropic than the protolith, can explain reflectivity from

fault zones.

The data from both Ll and L2 clearly image major faults

and shear zones. But what are the causes of the higher

reflectivity at depth? It may be related to structures in the

source region of dolpritic dykes seen in the surface geology

of the Southern Province, the Stuart Dyke Swarms (south

of L2 of Fig. 1). The thermal event which produced these
dykes, at about 900 Ma (Black & others, 1980), could also

have produced deeper crustal si l ls.

Mafic intrusions may also have accompanied the Ormiston

Tectonothermal Event (Black &'Shaw, 1992; Shaw &

others, in press), which affected the Southem Province at
about 1100-1200 Ma. This event is characterised by high

temperature, low pressure metamorphism (Shaw & Black'
1991). The Mordor Igneous Complex (-1150 Ma) was
possibly generated by remelt ing of the lower crust during

the Ormiston Event (Shaw & others, 1984; Shaw & Black'
1990; Langworthy and Black, 1978). The Sm-Nd systemat-
ics of the Mordor Complex indicate that the magmas were
derived from a crustal source formed at about 2000 Ma' 850
mill ion years earlier (Nelson & others, 1989).

Another possibility is that this highly reflective zone, with
interval velocities as high as 7.8 km/s, may represent a
layered mafic igneous complex like the Giles Complex in
the Musgrave Block. Mafic sills have generated similar
bands of reflections in other parts of the world (e.g. Litak
& Hauser, 1992). Mafic intrusions therefore provide our
preferred explanation of the increased reflectivity that is
ãssociated with higher seismic velocities and reflectiviry at
depths greater than 20 km south of the Redbank Thrust
Zone.

We suggest that one or both of these tectonic events at 900
Ma and 1100-1200 Ma resulted in the emplacement of
prominent sills between about24 and 30 km depth, and are
now the cause of the sub-horizontal reflectivity seen only
in the Southern Province.

Evidence from other seismic profiling

Supporting evidence for the unique seismic character of
this region is provided by expanding spread refraction
analysis and long-range seismic refraction profiling.

The two expanding spreads El and E2 (Fig. 1) on l ines L1
and L3 respectively were recorded using the shot-receiver
configuration of Musgrave (1962) to maximum offsets of

36 km, and show regions of increased reflectivity corre-
sponding to vertical reflection times between 8.7 and
10.7 s. El and E2 have a common mid-point at the
intersection of Ll and L3.

The reflectivity imaged is associated with the deeper parts

of the Southern Province beneath the Redbank Thrust
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Figure 7.  Interpreted unmigrated seismic ref lect ion image near the Redbank Thrust  Zone along L3.
Ll  = intersect ion wi th L l .

Zone, even though the shots and receivers are located on
the Central Province. The interval velocity for this more
reflective region is 7.8 km/s (depths 27.5-34.3 km),
implying the presence of ultràmâfic material,  although this
velocity is not t ightly constrained given the methodology.

The expanding-spread analysis for the overlying crustal
section has a velocity close to 6 km/s (Wright & others,
1990a). The coincident long-range seismic refract ion
profi le indicates an increase in seismic velocity to about'l 

.2 kmls at about 30 km depth for a broad region in the

L3
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general vicinity of L1 and L3 (Wright & others, 1990b), in
satisfactory agreement with the expanding spread results.

The region of increased reflectivity observed on the
expanding spreads is evident in the coincident near-vertical
incidence reflection profiles of L1 and L3 (Figs 4, 7), but
becomes more clearly defined farther south' The reason for
the fading of the more reflective region is probably the
greater thickness of Tertiary and Quaternary sands and
gravels that occurs just north of the surface exposure of the
Redbank Thrust Zone, making seismic energy generation

and propagation less efficient. However, the region of

increased reflectivity detected on the expanding spreads is
readily associated with the increase in reflectivity between
8 and 10 s (about 2 km shallower) observed at the southern
end of L2 (Fig. 2).

Gravity constraints and crustal models

In the region where Ll crosses the Redbank Thrust Zone,

theZone shows marked local variations from its prevailing
west-northwesterly strike. While the surface geology

shows granulite-facies gneiss to the north of the thrust

zone, the obsewed and computed gravity anomalies
indicate that high-density rocks can be linked to rocks
exposed at the surface (Lambeck & others, 1988; Goleby
& others, 1989). This suggests that mafic granulite with

relat ively high seismic velocity (-6.8 km/s; Shaw, 1987),
seen in outcrop both northeast of Ll and north of L2, also

occurs on the hanging wall of the main part of the thrust
zone immediately below both Ll andL2, and gives rise to
the strongest band of reflections seen on Ll and L2
(Figs 4-6).

The deep seismic data favour a tectonic model in which the
major deformation within the Arunta Block occurred along
faults and shear zones that extend from the surface to the
crust mantle boundary, with the Redbank Thrust Zone
acting as a major crustal shear and upthrusting lower
crustal material to the surface. This model is supported by
geological, gravity and teleseismic models (Forman &

Shaw, 1973; Shaw, 1987; Lambeck & others, 1988)'  The

data from L2 provide supporting evidence that the Redbank
Zone is the major structural feature in the region and that
it persists as a planar structure to depths well below 20 km.

L2 is very close to the 'Redbank' line of seismic recorders
of Lambeck & othe¡s (1988), which produced a similar
teleseismic travel-time anomaly to that recorded along the
'Arunta' l ine (Lambeck & others 1988) close to Ll.  Thus

the planar geometry of the thrust zone along L2 can also be
associated with an offset in the Moho of about 20 km'

similar to that inferred along L1 (Lambeck & others, 1988;

Goleby & others, 1989).

Crustal blocks of different geological composition and

structure may be deduceC from the pronounced change in
reflection character. For example, the reflection character

changes from relatively steeply-dipping reflections (appar-

ent dips -30-35") north of the Redbank. Thrust Zone to
sub-horizontal, gently-dipping bands of reflections within
the Southern Province.

Teleseismic modeliing in progress at the Research School

of Earth Sciences, Austral ian National University, also

supports a major horizontal velo.city inhomogeneity corre-
sponding to the Redbank Zone. This velocity boundary
extends to mantle depths and possible much deeper (H.

McQueen, RSES, ANU, personal communication, 1992).

Shaw & others ( in press) have used 40Ar/394r isotopic data
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to restore the section to its configuration before initiation
of the Amadeus Basin. Crustal mass balancing based on
this restored section is consistent with a 'thick-skinned'

model and 20-30Vo shortening across the region of the
Arunta Block between the Ngalia and Amadeus Basins
(Fig. 1), including the Redbank Thrust Zone and Ormiston
Nappe Thrust Zone.

In contrast, Teyssier (1985) interprets the crustal section,
using surface geology, to be dominated by relatively
shallow-dipping thrusts linked to a duplex complex at the
surface and flattening to become sub-horizontal at the
crust-mantle boundary. He estimates crustal shortening of
-50 per cent, on the basis of part ial  balanced sections. Our
interpretation of the deep seismic results highlight several
geological problems associated with Teyssier 's interpreta-
tion. Firstly, because the Redbank Zone represents a major
province boundary (Black & Shaw, 1992), section balanc-
ing is not possible to mantle depths. Secondly, Teyssier 's
model does not account for synorogenic erosion during the
Alice Springs Orogeny. Thirdly, Shaw & others (1992a)

have emphasised that the near-surface structure is not a
simple duplex, but is an imbricate thrust fan dominated by
the Ormiston Nappe Thrust Zone (Fig. 1) that splays at
depth southwards from the Redbank Thrust Zone. Fourthly,
recent detailed mapping indicates that the thrusts making
up this fan are not simply linked along strike, as they have
en-echelon segments.

Teyssier 's (1985) gravity model, assuming a thrust com-
plex whose master sole thrust flattens at depth and merges
with the crust-mantle boundary, is incomplete as only half
the gravity anomaly is modelled. More importantly, this
model assumes that the Redbank Thrust Zone is one of
several splay faults off a master sole thrust corresponding
to the Ormiston Nappe Thrust Zone and, as such, is of no
part icular signif icance. The seismic data from both Ll and
L2 do not support this model and indicate the Redbank
Thrust Zone, not the Ormiston Nappe Thrust Zone, is the
dominate structure.

Conclusions

The two north-south seismic profiles, L1 and L2, show a
very similar reflection character for the Redbank Thrust
Zone.In both, planar bands ofref lect ions have an apparent
northerly dip of 35-40'. Along Li the bands are obvious to
more than 20 km deep and, on the more detailed sections,
they persist to at least 35 km depth. AlongL2 they persist
to the northern limit of the line corresponding to a depth
close to 20 km (Figs 5a,b). The region of high-density,
short, sub-horizontal reflectors associated with Southem
Province is truncated against the Redbank Thrust Zone at
depths welt below 35 km, further evidence that the
Redbank Zone persists as a planar structure below 35 km.

Ll and L2 indicate the Redbank Thrust Zone has remark-
able lateral extension. The similarity between the two
profiles and the coincidence ofthe surface projection ofthe
èvents interpreted as reflections with the mapped exposure
of the Redbank Thrust Zone strengthen the earlier interpre-
tation of the events observed on Ll as reflections from a
major Proterozoic province boundary characterised by
mylonites produced by thrusting. The new results for L2,
like the earlier results for L1, provide no evidence for listric
geometry of the Redbank Thrust Zone deep in the crust; but
strengthen the earl ier interpretat ions for ' thick-skinned'
models of tectonic evolut ion of the Arunta Block (Shaw,
1987; Lambeck & others 1988; Goleby & others 1989), and
cast doubt on the ' thin-skinned' types of model.
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