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For over 35 years, deep seismic reflection profiles have been acquired routinely across Australia to better understand
the crustal architecture and geodynamic evolution of key geological provinces and basins.Major crustal-scale breaks
have been interpreted in some of the profiles, and are often inferred to be relict sutures between different crustal
blocks, as well as sometimes being important conduits for mineralising fluids to reach the upper crust. The wide-
spread coverage of the seismic profiles now allows the construction of a newmap ofmajor crustal boundaries across
Australia, which will better define the architecture of the crustal blocks in three dimensions. It also enables a better
understanding of how the Australian continent was constructed from theMesoarchean through to the Phanerozoic,
and how this evolution and these boundaries have controlledmetallogenesis. Startingwith the locations in 3D of the
crustal breaks identified in the seismic profiles, geological (e.g. outcrop mapping, drill hole, geochronology, isotope)
and geophysical (e.g. gravity, aeromagnetic, magnetotelluric) data are used to map the crustal boundaries, in plan
view, away from the seismic profiles. Some of the boundaries mapped are subsurface boundaries, and, in many
cases, occur several kilometres below the surface; hence they will not match directly with structures mapped at
the surface. For some of these boundaries, a high level of confidence can be placed on the location, whereas the lo-
cation of other boundaries can only be considered to have medium or low confidence. In other areas, especially in
regions covered by thick sedimentary successions, the locations of some crustal boundaries are essentially uncon-
strained, unless they have been imaged by a seismic profile. From theMesoarchean to the Phanerozoic, the continent
formed by the amalgamation ofmany smaller crustal blocks over a period of nearly 3 billion years. The identification
of crustal boundaries in Australia, and the construction of an Australia-wide GIS dataset and map, will help to con-
strain tectonicmodels and plate reconstructions for the geological evolution of Australia, andwill provide constraints
on the three dimensional architecture of Australia. Deep crustal-penetrating structures, particularly major crustal
boundaries, are important conduits to transport mineralising fluids from the mantle and lower crust into the
upper crust. There are several greenfields regions across Australia where deep crustal-penetrating structures have
been imaged in seismic sections, and have potential as possible areas for future mineral systems exploration.

Crown Copyright © 2015 Published by Elsevier B.V. All rights reserved.
1. Introduction

Many major mineral systems lie on, or adjacent to, major deeply-
penetrating, fault systems, suggesting that the faults acted as important
fluid migration pathways to transport mineralising fluids from the
upper mantle or lower crust, and are ideal for focussing fluid flow into
the upper crust (e.g. Drummond et al., 2000a; Barnicoat, 2007; Willman
et al., 2010; Johnson et al., 2013; McCuaig and Hronsky, 2014). Certain
types of these mineral systems are related to major crustal boundaries.
For lode gold deposits in the Archean Yilgarn Craton, Western Australia,
for example, Groves et al. (1989) noted the close spatial relationship be-
tween the major gold deposits and major shear zones. Deep seismic
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reflection profiling in the Yilgarn Craton has contributed to the under-
standing that a major shear zone, the Ida Fault, is an east-dipping deep
crustal penetrating structure, and that it is an important terrane boundary
in the craton (Drummond et al., 1993, 2000b; Swager et al., 1997; Cassidy
et al., 2006). The Bardoc Shear Zone was interpreted as a west-dipping
backthrust soling onto the Ida Fault in the upper crust. Numerical model-
ling demonstrated that fluid flow from the lower crust could have
accessed the Ida Fault, before utilising theBardoc Shear Zone as a pathway
to the upper crust (e.g. Upton et al., 1997; Sorjonen-Ward et al., 2002;
Drummond et al., 2004).

Other mineral systems, such as iron oxide–copper–gold (IOCG) and
orthomagmatic Ni–Cu are also related to major crustal boundaries (see
Groves et al., 2010, and Begg et al., 2010, respectively). Deep seismic
reflection data have been used to assess the crustal-scale architecture
and geodynamic setting of several major mineral deposits in Australia
(e.g. Drummond et al., 2000a), including the Kalgoorlie gold deposits
(see above). As another example, in the vicinity of the Olympic Dam
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deposit in the Gawler Craton, deep seismic reflection data imaged a
deep crustal-penetrating structure, the Elizabeth Creek Fault beneath
thedeposit (Drummondet al., 2006). Thus, deep crustal penetrating faults
have been important pathways of fluids, and have played an important
role in the formation of many types of mineral systems. The recognition
of these structures in deep seismic reflection traverses in greenfields
areas might point to possible fluid pathways from the lower crust, and
help focus mineral exploration in the future.

2. Crustal boundaries in Australia

The geology of Australia (Raymond, 2009) was built from the
Eoarchean to the Cenozoic (Fig. 1a). Over a period of nearly
3 billion years, from theMesoarchean to the Phanerozoic, the continent
of Australia formed by the amalgamation ofmany smaller crustal blocks
(e.g. Myers et al., 1996; Betts et al., 2002; Tyler, 2005; Cawood and
Korsch, 2008). This amalgamated pattern of crustal blocks can be seen
in the overall irregular pattern and termination of anomalies observed
in both the aeromagnetic (Milligan et al., 2010) and gravity (Bacchin
et al., 2008) maps of Australia (Fig. 2). Plumb (1979) produced a series
of paleotectonicmaps of Australia showing the distribution of key crust-
al blocks through time. This was based essentially on outcrop mapping,
although an attempt wasmade to predict the subsurface distribution of
the crustal blocks; this attemptwas limited by theproblem thatmuch of
Australia is covered by Mesozoic and Cenozoic sedimentary basins
(Fig. 1a), as well as frequently thick regolith. Thus, at that time, tectonic
maps of Australia did not provide an accurate distribution of basement
units which underlie the sedimentary basins; nor did they provide use-
ful information on the third dimension (depth).

Using new gravity and magnetic maps for the continent, combined
with surface geology, Shaw et al. (1995) produced a more integrated in-
terpretation of basement crustal elements than was possible previously,
as thepotentialfielddata allowed the crustal elementsmappedat the sur-
face to be tracked in the subsurface, beneath the younger sedimentary ba-
sins and regolith. Shaw et al. (1995) outlined the crustal elements of
Australia, and the geodynamic evolution of Australia can be interpreted,
in part, using the geographic distribution of these elements (e.g. Myers
et al., 1996; Betts et al., 2002; Tyler, 2005; Cawood and Korsch, 2008;
Huston et al., 2012; Blewett et al., 2012).

Here,we report on a newGIS dataset (Appendix A) showing the distri-
bution of key crustal boundaries of Australia, which uses, as the starting
point, boundaries to the crustal blocks, as interpreted in deep seismic re-
flection data that have been collected routinely across Australia since
1980. We have used this GIS dataset to generate the maps shown below,
but note that the dataset contains much additional information which
cannot be displayed at the scale of the maps. Note also that, in Australia,
a variety of terms are used to describe fundamental geological units. The
basic unit is a ‘province’, and this has several synonyms, including craton,
terrane and basin. A domain or a zone is a subunit of a province, so that
there can be several domains or zoneswithin a province. The term ‘region’
is used todescribe the surface distributionof geological units,which,when
combined with their subsurface extensions, form a province. Several
provinces have been combined to form the three major cratonic units in
Australia: the West Australian, North Australian and South Australian
Cratons (e.g. Myers et al., 1996; Cawood and Korsch, 2008) (Fig. 1b).

3. Deep seismic reflection data in Australia

Beginning in 1957, Geoscience Australia (then named the Bureau of
Mineral Resources) conducted experimental recordings of deep seismic
reflection data to 16–20 s two-way travel time (TWT), during routine ac-
quisition of shallow seismic reflection data to 4 s or 6 s TWT, mainly in
sedimentary basins across Australia (Moss and Mathur, 1986; Moss and
Dooley, 1988). The success of the deep seismic reflection experiments
led to deep seismic reflection profiles (usually acquired to 20 s TWT,
about 60 km depth) being acquired routinely by Geoscience Australia
since 1980 (Kennett et al., 2013), with the main aim being to better un-
derstand the crustal architecture and geodynamic evolution of key geo-
logical provinces and basins. The first significant acquisition of deep
seismic reflection data occurred in southern Queensland between 1980
and 1986 (e.g. Finlayson, 1990), and there is now widespread coverage
of deep seismic reflection data across Australia (Fig. 3), with over
17,000 line km of data having being acquired to mid-2014.

Major crustal-scale breaks have been interpreted in many of the
deep seismic profiles, and are often inferred to be relict sutures between
different crustal blocks (e.g. Korsch et al., 1997, 2012; Cayley et al.,
2011; Glen et al., 2013; Johnson et al., 2013). Also, significant changes
in the seismic character of the mid to lower crust have been mapped;
these lower crustal units are frequently unable to be tracked to the sur-
face (see, for example, Korsch et al., 2010a; 2012; 2014). Hence the term
‘seismic province’ was used to refer to a discrete volume of middle to
lower crust, which cannot be traced to the surface, and whose crustal
reflectivity is different to that of laterally or vertically adjoining prov-
inces (Korsch et al., 2010a). Seismic provinces, seismic domains and
seismic subdomains have the same hierarchy as provinces, domains
and subdomains described above. The widespread coverage of the seis-
mic profiles nowprovides the opportunity to assess the relationship be-
tween the three major cratons in Australia (Fig. 1b), and to construct a
map of themajor crustal boundaries across Australia, whichwill allow a
better understanding of how the Australian continent was constructed
from theMesoarchean through to the Phanerozoic, and how this evolu-
tion and these boundaries have controlled metallogenesis. Although
this map is presented here as a two-dimensional image, the use of the
deep seismic reflection lines provides the third-dimensional (depth)
constraint, which forms the basis for a 3D map of the major crustal
blocks of Australia currently being constructed by Geoscience Australia.

In places, the deep seismic reflection data have shown that the fault
mapped at the surface is frequently not the actual crustal boundary be-
tween the basement blocks, which can be covered by younger sediment,
and that the boundary can be many kilometres away in the subsurface.
To illustrate this, we use two examples. Firstly, we examine the Baring
Downs Fault, which is the boundary between the Bandee Seismic Province
and the Pilbara (granite–greenstone) Craton (Johnson et al., 2013). The
contact between these two provinces occurs at a depth of about 4.7 s
TWT (~14 km), and is concealed below rocks of the Neoarchean Fortescue
Group and younger units (Fig. 4). Due to later reactivation, the Baring
Downs Fault has propagated to the current surface (Johnson et al.,
2013). For the boundary of the crustal blocks, we map the contact point
between the Bandee Seismic Province and the Pilbara Craton at 4.7 s
TWT in seismic line 10GA-CP1 (Fig. 4; see also Johnson et al., 2013). On
the crustal boundariesmap, this point is projected vertically to the surface,
and hence is some distance from the mapped position of the fault on the
surface (Fig. 4). Secondly, the boundary between the Davenport and Aile-
ron provinces (Fig. 5) is the Atuckera Fault (Fig. 6), which is now covered
by Neoproterozoic–Devonian sedimentary rocks of the Georgina Basin
(see detailed discussion below). Thus, to map the position of this crustal
boundary, the position of the fault on seismic line 09GA-GA1 is taken as
the point at the base of the Georgina Basin. This is at a depth of about 1 s
TWT (~3 km), and on the crustal boundaries map this point is projected
vertically to the surface. Hence, it is not possible to use the detailed surface
mapping undertakenmostly by state geological surveys to locate the posi-
tions of the crustal boundaries in our digital dataset and map.

Below, we present three case studies, as examples of how crustal
boundaries have been mapped in the seismic data, before elaborating
on the development of the new map of the major crustal boundaries of
Australia.

4. Crustal boundary between Davenport Province and
Aileron Province

In 2009, Geoscience Australia, in conjunction with the Northern
Territory Geological Survey, acquired 373 line km of vibroseis-source,



Fig. 1. (a) Simplified map of the surface geology of Australia (after Raymond, 2009). The light green and yellow colours represent Mesozoic and Cenozoic rocks, respectively, and cover
much of the surface of Australia. Other colours represent Archean to Paleozoic rocks. (b) Simplifiedmap of Australia showing the inferred distribution of Archean, Proterozoic and Phan-
erozoic age rock units and geological units within the West Australian, North Australian and South Australian Cratons.
Adapted fromMyers et al. (1996).
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75-fold, deep seismic reflection data to 20 s TWT, providing an image of
the crust and upper mantle, to a depth of about 60 km, along a single
north–south traverse in the southern Northern Territory (Scrimgeour
and Close, 2011; Korsch et al., 2011b). This traverse, 09GA-GA1, referred
to as the Georgina–Arunta seismic line, extends from the northeastern
Amadeus Basin, across the Casey Inlier, the Irindina and Aileron



Fig. 2. (a)Map of aeromagnetic data for the Australian continent (afterMilligan et al., 2010), and (b)map of gravity anomalies for the Australian continent (after Bacchin et al., 2008),with
both datasets showing irregular patterns suggesting that Australia consists of an amalgam of several crustal blocks. Boxes show locations of areas covered in Figs. 5, 7 and 9.

214 R.J. Korsch, M.P. Doublier / Ore Geology Reviews 76 (2016) 211–228
provinces of the Arunta Region, and the Georgina Basin to the southern-
most Davenport Province (Figs. 3, 5). For detailed descriptions of the
geology of each of these units see Ahmad and Munson (2013).
Of primary concern here, is the relationship between the
Paleoproterozoic Davenport Province and the Paleoproterozoic–
Mesoproterozoic Aileron Province. At the surface, the boundary



Fig. 3.Mapof Australia showing the locations of the onshore deep seismic reflection lines collected since about 1980, draped on an image of grey scale aeromagnetic data. Key seismic lines
mentioned in text are labelled (see also Fig. 11).
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between these two provinces is covered by the Neoproterozoic–De-
vonian Georgina Basin (Fig. 5), and, farther to the south, the Irindina
Province separates two parts of the Aileron Province. In seismic section
09GA-GA1, the Aileron Province is, in general, only weakly reflective,
mantle
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Fig. 4. Block diagram to illustrate how the major crustal boundaries have beenmapped in
the subsurface. This shows the difference between the surface trace of the Baring Downs
Fault and its subsurface location, projected vertically to the surface. The example is
taken from seismic line 10GA-CP1 (Johnson et al., 2013). Neoarchean and younger repre-
sents the Neoarchean Fortescue and Hamersley Groups and the Paleoproterozoic Wyloo
Group.
with the middle crust tending to be slightly more reflective than the
upper and lower crust (Fig. 6).

The northernmost end of seismic line 09GA-GA1, as far south as CDP
2020, was acquired on outcrop of the Davenport Province (Fig. 5). The
Davenport Province has a distinctive, folded pattern in the total mag-
netic intensity image, and indicates that the magnetic pattern seen in
the exposed part of the Davenport Province (CDP 2020 and farther
north, to beyond the seismic line) continues to the south beneath thin
cover of the Georgina Basin. The magnetic pattern becomes more dif-
fuse as the sediment cover becomes thicker southwards.

Seismic section 09GA-GA1 shows amarked change in the seismic re-
flectivity of the crust at about CDP 7200, with the northern part of the
section having a much stronger reflectivity, particularly in the middle
crust (Fig. 6). Korsch et al. (2011b) termed the boundary at this change
in reflectivity the Atuckera Fault, and interpreted it to be a steep, south-
dipping structure, which cuts deeply into the crust (Fig. 6). Based on the
seismic section, they considered that, in the subsurface, the Davenport
Province extends beneath the Georgina Basin to as far south as the
Atuckera Fault, with the Aileron Province interpreted to extend as far
north as the fault, beneath a thin cover of the southern Georgina Basin
(Fig. 6). Because of its crustal-scale, and the contrasting reflectivity
across it, Korsch et al. (2011b) inferred that the Atuckera Fault (nowbe-
neath the Georgina Basin) is the site of an ancient suture between the
two different crustal blocks.

The interpretation of seismic section 09GA-GA1 (Fig. 6) indicates
that the fault has been reactivated at least twice since the initial suturing



Fig. 5. Solid geology map of part of the southern Northern Territory, showing the geolog-
ical provinces and basins, plus the location of deep seismic line 09GA-GA1. The solid geol-
ogy is based on a simplification from Ahmad and Scrimgeour (2006). Faults are shown as
thin black lines, with the province and basin boundaries shown as thick black lines.
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(Korsch et al., 2011b). The first reactivation occurred after intrusion of
1802 ± 8 Ma granite (dated by Kositcin et al. (2011) in petroleum ex-
ploration well Phillip 2), which is interpreted to be truncated by the
Atuckera Fault (Fig. 6), but before Neoproterozoic deposition of
sediments in the Georgina Basin across the top of the fault. The second
reactivation occurred after deposition of the Late Devonian Dulcie
Sandstone in the Georgina Basin, as seen by the monoclinal uplift of
the southern limb of the Dulcie Syncline above the Atuckera Fault
(Fig. 6).

To the northwest of the Georgina–Arunta seismic survey, the 2005
Tanami seismic line 05GA-T1 imaged a structure, which was inferred
to represent the collision zone between the Tanami Region and the
Aileron Province (Goleby et al., 2009). Korsch et al. (2011a) considered
that the Atuckera Fault, interpreted in seismic line 09GA-GA1, is the
eastward continuation of the suture seen at the southern end of seismic
line 05GA-T1.

Interpretation of seismic line 05GA-T1 by Goleby et al. (2009) indi-
cated that the collision and formation of the suture occurred prior to de-
position of the Killi Killi Formation (Tanami Region) and Lander Rock
Formation (Aileron Province), as these formations overlie the suture.
These units are considered to have been deposited between 1840 and
1810 Ma (Claoué-Long et al., 2008a), and are equivalent in time to the
Ooradidgee Group in the Davenport Province. The older Warramunga
and Stubbins formations, deposited at ca 1865–1860 Ma, have been
interpreted byHuston et al. (2008) and Bagas et al. (2008), respectively,
to have been deposited in backarc basins, associated with convergence
between the Tanami–Tennant Creek regions and the Aileron Province.
On this basis, it can be interpreted that the collision occurred within
the interval of 1860–1840 Ma, possibly producing the ca 1850 Ma
Tennant Event (Claoué-Long et al., 2008b).

Given that the Atuckera Fault, interpreted in seismic line 09GA-GA1,
is considered to be the eastward continuation of the suture seen at the
southern end of seismic line 05GA-T1, the magnetic and gravity images
(Fig. 2) can now be used to join the structures in map form, and to track
the structure farther to the east and to the west (see below).

5. Crustal boundary between Gawler Craton and Musgrave Province

In 2008, Geoscience Australia, in conjunctionwith AuScope, Primary
Industries and Resources South Australia (now the Geological Survey of
South Australia) and the Northern Territory Geological Survey, acquired
634 km of vibroseis-source, 75-fold, deep seismic reflection data to 20 s
TWT, providing an image of the crust and upper mantle to a depth of ca
60 km. This was a single north–south traverse from about 25 km south-
east of Erldunda in the southern Northern Territory to near Tarcoola in
central South Australia (Figs. 3, 7) (Costelloe and Holzschuh, 2010;
Korsch et al., 2010b). The traverse, 08GA-OM1, followed the Adelaide
to Alice Springs railway line, utilising the railway access road, and is re-
ferred to as GOMA, as it traversed the northern Gawler Craton, eastern
Officer Basin, eastern Musgrave Province and the southern Amadeus
Basin (Fig. 7). Of interest here is the relationship between the
Mesoarchean to Mesoproterozoic Gawler Craton, in the south, and the
Mesoproterozoic Musgrave Province in the north (Figs. 1b, 7). The
Nawa Domain, the northernmost domain of the Gawler Craton, is one
of the largest in the craton, and extends, from sparse outcrops in the
south, northwards under the youngerOfficer Basin (Fig. 7). In the vicinity
of the GOMA seismic line, the Gawler Craton is almost entirely covered
by younger sedimentary basins: the Neoproterozoic–Devonian Officer
and southern Amadeus basins, the Permian Arckaringa Basin, the
Jurassic–Cretaceous Eromanga Basin and surficial Cenozoic sediments
(with the Permian and younger sedimentary rocks being essentially too
thin to show individually on the scale of the seismic section in Fig. 8).

The southern boundary of the Musgrave Province traditionally has
been mapped as the contact with the Officer Basin at the surface, at
the Everard Thrust (Fig. 7), and the inferred northern margin of the
Gawler Craton was postulated to be well south of the Everard Thrust
(e.g. Ferris et al., 2002). Nevertheless, it was recognised that the bound-
ary between the Musgrave Province and the Nawa Domain of the
Gawler Craton occurred beneath the Officer Basin, but was poorly locat-
ed (see Cowley, 2006a,2006b).

The GOMA seismic line shows that the Nawa Domain is composite,
and that it can be subdivided into several distinctive seismic
subdomains, based on differences in seismic reflectivity (Fig. 8). The
seismic subdomains appear to be bounded by a series of crustal-scale
thrust slices. The Wintinna Hill Seismic Subdomain (Korsch et al.,
2010b) is the northernmost seismic subdomain, and is a relatively
small domain between the Wintinna Hill Fault in the south at about
CDP 21310 and the north-dipping Sarda Bluff Fault in the north at
about CDP 22000 (Fig. 8).

Small isolated basement outcrops within the Officer Basin, to the
east of about CDP 23200 on the GOMA seismic line, are termed the
Yoolperlunna Inlier, and have affinities with the Gawler Craton
(Fanning et al., 2007; Dutch et al., 2010; Jagodzinski and Reid, 2010;
Reid et al., 2014). In the seismic data, the inlier, projected to the west,
is interpreted to occur between the Sarda Bluff Fault at CDP 22000 and
the Mount Johns Fault, which dips gently to the south at CDP 23400
(Korsch et al., 2010b) (Fig. 8). The Yoolperlunna Inlier is considered to
be a thrust slice of the Wintinna Hill Seismic Subdomain, which has
been backthrust to the north. This thrusting occurred before deposition
of the Officer Basin, which extends continuously to both the north and
south of the inlier. The Officer Basin above the Yoolperlunna Inlier is
folded and faulted, with reactivation on the faults, which probably oc-
curred during the Petermann Orogeny (580–530 Ma; Close, 2013).



Fig. 6.Migrated seismic section for Georgina–Arunta seismic line 09GA-GA1, showing (a) uninterpreted section, (b) interpretation of major structures, and (c) overlay showing distribu-
tion of key provinces and basins. Display shows vertical scale equal to horizontal scale (assuming average crustal velocity of 6000 ms-1).
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On the GOMA seismic line, theMusgrave Province consists of a two-
layered crust, with a moderately reflective upper crust and a weakly re-
flective lower crust, which is distinctly different in seismic character to
that of the Gawler Craton to the south (Fig. 8). This upper reflective
crust can be traced in the seismic sectionwell to the south of the Everard
Thrust, below the Mount Johns Fault, and is interpreted to terminate at
the Sarda Bluff Fault. Thus, the Sarda Bluff Fault is important in that it
marks the northern limit of the main Gawler Craton at depth below
the Officer Basin (except for the thin sliver of Yoolperlunna Inlier),
with the Musgrave Province occurring to the north of the fault and,
thus, is the main crustal boundary between the basement provinces
(Fig. 8). To map its position for the crustal boundaries dataset and
map, the position of the fault on seismic line 08GA-OM1 is taken as
the point below the Yoolperlunna Inlier. This is at a depth of about 4 s
TWT (~12 km), and on the crustal boundaries map this point is
projected vertically to the surface. Thus, in the crustal boundaries
map, the fault is shown at least 10 km to the north of its surface position.

In the GOMA seismic section, the Musgrave Province is broadly V-
shaped, being bound in the south by the north-dipping Sarda Bluff
Fault, and to the north by the south-dipping Woodroffe Thrust. These
faults have been interpreted to cut the Moho, displacing it upwards be-
neath the Musgrave Province (Fig. 8). The Woodroffe Thrust, at CDP
32370, is a south-dipping, planar fault which cuts the entire crust.
Korsch et al. (2010b) interpreted the thrust to extend to a depth of
about 16 s TWT (~48 km). At this locality, it is a basement structure
forming the crustal boundary between the Musgrave Province and the
Warumpi Province (Korsch et al., 2010b).
Wade et al. (2006) considered that, initially, the Musgrave Province
was an island arc, with a south-dipping subduction zone to the north of
the province operating from at least ~1607Ma until ~1594Ma (see also
Korsch et al., 2010c; 2011a). Consumption of oceanic crust eventually
led to the suturing of the Musgrave Province to the Warumpi Province
(the southernmost part of the Arunta Region of the North Australian
Craton, Fig. 1b). Korsch et al. (2010c; 2011a) considered that the initia-
tion of the Chewings Event (ca. 1590–1560 Ma; Scrimgeour, 2013) in
the southern Arunta Region might be a manifestation of this collision,
and that the collision was probably initiated at about 1594 Ma. An oce-
anic backarc (marginal sea) was present to the south of the island arc.
Following the initial contact of the Musgrave Province with the
Warumpi Province, polarity of the subduction zone is inferred to have
flipped, with the oceanic crust of the marginal sea being consumed in
a north-dipping subduction zone which dipped beneath the Musgrave
Province. Arc magmatism continued in the Musgrave Province until
about 1565Ma, when the Gawler Craton of the South Australian Craton
was amalgamated with the expanded North Australian Craton.

6. Crustal boundary between Yilgarn Craton andMusgrave Province

In May and June 2011, Geoscience Australia, in conjunction with the
Geological Survey of Western Australia, acquired 484 line kilometres of
vibroseis-source, 75-fold, deep seismic reflection data to 22 s TWT,
providing an image of the crust and upper mantle to a depth of ca
66 km, along a single, northeast–southwest oriented traverse. This tra-
verse, 11GA-YO1, referred to as the YOM (Yilgarn Craton–Officer



Fig. 7. Map showing the sub-Permian solid geology of the region covered by the GOMA
seismic line (08GA-OM1) from the northern Gawler Craton to the southern Amadeus
Basin. The diagonal lines represent that part of the Officer Basin covering the Nawa and
other domains. The solid geology for South Australia is simplified from Cowley
(2006a,b) and the Northern Territory part is based on Ahmad and Scrimgeour (2006).
The seismic line has CDP stations labelled. Names in capitals refer to the key provinces
and domains.
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Basin–Musgrave Province) seismic survey, started in the western
part of the Mesoproterozoic Musgrave Province and crossed the
Neoproterozoic–Devonian western Officer Basin to the southwest
(Fig. 9). The northeastern part of the Eoarchean to Neoarchean Yilgarn
Craton is completely covered by the western part of the Officer Basin.
Of interest here is the relationship, concealed beneath the Officer
Basin, between the Yilgarn Craton, in the southwest, and the Musgrave
Province in the northeast.

The Yilgarn Craton in Western Australia is a large (~1000 km by
~1000 km) area of Archean crust dominated by granite–greenstones,
which forms a major part of the amalgamated West Australian Craton,
and represents over 1.2 billion years of craton formation. The craton
has been subdivided into several terranes and a superterrane (Cassidy
et al., 2006; Pawley et al., 2012). The YOM seismic line crossed only
the eastern, non-exposed half of the Yamarna Terrane,which is the east-
ernmost terrane in the Yilgarn Craton (Korsch et al., 2013a).

TheMusgrave Province is a large, east–west trending,Mesoproterozoic
basement terrane surrounded by younger sedimentary basins (Edgoose
et al., 2004; Howard et al., 2011a, 2011b, 2015). Magmatic rocks of the
west Musgrave Province show little contribution from an Archean
source, and are dominated by the addition of Paleoproterozoic juvenile
material (Kirkland et al., 2014; Howard et al., 2015). The northeastern
half of the YOM seismic line crossed outcrops of the west Musgrave
Province, and surface geological control has been used to assist in the
interpretation of this part of the seismic line (Howard et al., 2013).

In the vicinity of the YOM seismic section, the upper crust can be
subdivided into several discrete provinces and basins, based primarily
on surface geological mapping, drillhole data, and the interpretation of
potential-field data (Fig. 10). These are the Yamarna Terrane of the
Yilgarn Craton, the Officer Basin, the newly discovered Manunda
Basin, and the west Musgrave Province (Korsch et al., 2013b). By com-
parison, the middle to lower crust appears to have a different seismic
character, which strongly contrasts to that imaged in the upper crust
immediately above it (Fig. 10). Thus, Korsch et al. (2013b) termed the
middle to lower crust beneath the Yamarna Terrane, the Babool Seismic
Province, and the lower crust below the Musgrave Province, the
Tikelmungulda Seismic Province, because they have very distinctive
seismic characters, which are very different laterally from each other
(Fig. 10). All of the provinces, basins and seismic provinces interpreted
in the YOMseismic section can be distinguished by their seismic charac-
ter (Korsch et al., 2013a; Howard et al., 2013) (Fig. 10).

The Babool Seismic Province beneath the Yilgarn Craton can be
tracked towards the northeast as far as about CDP 15600, and the
Musgrave Province can be tracked towards the southwest as far as
about CDP 13600 (Fig. 10). There is a gap of about 40 kmbeneath theOf-
ficer Basin where seismic resolution is poor, and it is not possible to de-
termine definitively the nature of the boundary between the Yilgarn
Craton and the Musgrave Province. Korsch et al. (2013b) defined the
boundary between the two provinces as a fault with an apparent dip
to the southwest, termed theWinduldarra Fault (Fig. 10). In the vicinity
of the YOM seismic section, the fault is not exposed, but is interpreted to
be the faulted boundary between the Neoproterozoic Townsend
Quartzite, the basal unit of the Officer Basin, and the Mesoproterozoic
Bentley Supergroup of the Musgrave Province. It truncates a near com-
plete succession of the Bentley Supergroup before cutting deeper into
the crust, reaching the Moho at about CDP 17600 (Fig. 10). Thus, if it
is a major crustal boundary between the Yilgarn Craton and the
Musgrave Province, it has been reactivated at least once, following the
deposition of the Officer Basin. This interpretation is supported by the
magnetotelluric conductivity model for the YOM seismic line (Duan
et al., 2013), which shows that there is a significant change in conduc-
tivity in the vicinity of the fault. An alternative interpretation is that
the boundary could be a broad zone of weak reflectivity, possibly due
to extensive alteration and/or homogenisation of the crust. Irrespective
of whichever alternative is valid, the boundary between the Yilgarn
Craton and the Musgrave Province is a major crustal break separating
provinces of distinctly different lithological ages and geological histo-
ries. As well, there is a major change in crustal architecture across the
boundary, with the dominant structures in the southwest dipping pre-
dominantly towards the northeast, and the dominant structures in the
northeast dipping predominantly towards the southwest (Fig. 10).

Magmatic rocks in the west Musgrave Province, aged between
ca 1400 Ma and ca 1290 Ma, have been interpreted to be possibly
subduction-related, with characteristics of an Andean-type continental
margin magmatic arc (Smithies et al., 2010; Evins et al., 2012;
Kirkland et al., 2012, 2013). The arc rocks suggest that, between ca
1400 Ma and ca 1290 Ma, the west Musgrave Province was on the
upper plate. Kirkland et al. (2014) showed that the west Musgrave
Province and the Albany–Fraser Orogen (Fig. 1b) had completely differ-
ent basement compositions, but that, from at least 1345 Ma to at least
1140 Ma, they shared the same geological history. Given that the
Albany–Fraser Orogen evolved at the outboard margin of the Yilgarn
Craton (Spaggiari et al., 2014a,2014b; Korsch et al., 2014), the west
Musgrave Province must have amalgamated with the Yamarna Terrane
prior to 1345Ma. TheWinduldarra Fault is interpreted to be the current
boundary between the west Musgrave Province and the Yilgarn Craton,



Fig. 8.Migrated seismic section for the GOMA (08GA-OM1) seismic line, showing (a) uninterpreted section, (b) interpretation of major structures, and (c) overlay with the names of the
provinces, domains and seismic subdomains. The displays are to a depth of ~60 km, and show the vertical scale equal to the horizontal scale (assuming an average crustal velocity of
6000 ms-1). Overlay colours according to Fig. 7.
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but the issue of the timing of the amalgamation between these prov-
inces is yet to be resolved.

7. Development of crustal-scale transects

The amount of deep seismic data now acquired across Australia has
enabled the construction of major crustal transects which show the re-
lationships between major crustal provinces and terranes. Many of the
boundaries have been interpreted as crustal sutures, which formed dur-
ing the amalgamation of the crustal blocks. One example is in Western
Australia, where it is now possible to combine the interpreted seismic
section from the YOM seismic survey, discussed above, with a network
of seismic sections from earlier deep seismic surveys, to produce an
~1800 km transect across almost the entire southern half of Western
Australia, from near the coast to within about 80 km of the border
with the Northern Territory (Fig. 11).

The transect has been constructed using the following seismic
surveys:

1. The southern Carnarvon and Youanmi surveys (lines 11GA-SC1,
10GA-YU1 and 10GA-YU2; Korsch et al., 2013c),

2. The Eastern Goldfields survey, acquired in 1991 (line BMR91-EGF01,
commonly known as EGF1; Drummond et al., 1993, 2000b; Swager
et al., 1997),

3. The Northeast Yilgarn survey, acquired in 2001 (lines 01AGS-NY1
and 01AGS-NY3; Goleby et al., 2004, 2006), and,

4. The YOM seismic survey, acquired in 2011 (line 11GA-YO1; Korsch
et al., 2013b).

Although not continuous, the transect crosses all of the key prov-
inces in this part of Western Australia, including most of the terranes
in the Yilgarn Craton described by Cassidy et al. (2006) (Fig. 11).
There is a gap of about 28 km between the eastern end of seismic line
11GA-SC1 and the northwestern end of line 10GA-YU1. Also, to con-
struct the transect it has been necessary to project along strike using
key geological structures between seismic lines. For example, the Ida
Fault, which is the boundary between the Youanmi Terrane and the
Kalgoorlie Terrane of the Eastern Goldfields Superterrane, has been
used to link the eastern end of line 10GA-YU2 with the western part
of line BMR91-EGF01 (Fig. 11). The Ockerburry Fault System, which is
the boundary between the Kalgoorlie Terrane and the Kurnalpi Terrane
in the Eastern Goldfields Superterrane, has been used to link the eastern
part of line BMR91-EGF01 with the western end of line 01AGS-NY1
(Fig. 11). Because of the paucity of outcrop in the Yamarna Terrane,
structural trends, as observed in the gravity and magnetic maps
(Fig. 2), have been used to link the northeastern end of line 01AGS-
NY3 with the southwestern end of line 11GA-YO1.

Using the network of seismic lines, the transect extends from the
Pinjarra Orogen in the west, across the tip of the Glenburgh Terrane,
the Errabiddy Shear Zone, and most terranes in the Yilgarn Craton, to
the west Musgrave Province (Figs. 11, 12). The overall architecture ob-
served in the transect is one of the Yilgarn Craton dominated by a cen-
tral nucleus, consisting of the Youanmi Terrane and the underlying
Yarraquin Seismic Province (Korsch et al., 2013c). Based on Nd isotopic
data, it has been proposed that the Youanmi Terrane has behaved as a
coherent crustal block since at least 3000–2900 Ma (Champion and
Cassidy, 2010; Ivanic et al., 2012; Van Kranendonk et al., 2013). Follow-
ing this, the Youanmi Terrane acted as a nucleus, or protocraton, onto
which the Narryer Terrane was accreted in the northwest, and the East-
ern Goldfields Superterrane developed to the east (e.g. Cassidy et al.,
2006; Wyche et al., 2012). Terranes on either side of the Youanmi Ter-
rane are seen to be bounded by crustal-scale faults, which dip away
from the nucleus, towards thewest and northwest on the northwestern
side, and towards the east on the eastern side (Fig. 12; see also Korsch
et al., 2013c). This pattern continues until the Winduldarra Fault is
reached, which is the site of the interpreted suture between the Yilgarn
Craton and the west Musgrave Province (see above).

Using a convergent plate tectonic model, based on analogies
with modern day plate tectonic processes, several groups of workers
(e.g. Barley et al., 1989; Myers, 1995; Krapez and Barley, 2008; Korsch
et al., 2011a) have proposed geodynamic models for the Eastern
Goldfields Superterrane of the Yilgarn Craton which involve the accre-
tion of allochthonous continental slivers as discrete terranes. Cassidy
et al. (2006) considered that formation of the Eastern Goldfields
Superterrane by amalgamation of a series of terranes to form the compos-
ite Yilgarn Craton was completed by about 2655 Ma (see Korsch et al.,
2013c). Alternatively, it has been proposed that, rather than a series of al-
lochthonous continental slivers, the Eastern Goldfields Superterrane rep-
resents the extended margin of the Youanmi Terrane (Czarnota et al.,



Fig. 9.Map showing the solid geology of the region covered by the YOM (11GA-YO1) seismic line, from the Yamarna Terrane in the northeastern Yilgarn Craton (beneath the western
Officer Basin and younger sedimentary rocks) to thewestMusgrave Province. The solid geology is based on the 1:500,000 scale solid geologymap ofWestern Australia (Geological Survey
of Western Australia, 2008; and unpublished data). The seismic line has CDP stations labelled.
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2010; Pawley et al., 2012; Van Kranendonk et al., 2013). In this scenario,
the older Burtville Terranewouldbe analogous to ahorst of the basement,
whereas the greenstone rocks of the younger terranes were deposited in
a series of basins following b2720 Ma extension.

To the northwest of the Yilgarn Craton, the Glenburgh Terrane and
the Pinjarra Orogen were then accreted to the Narryer Terrane in the
Proterozoic, at about 1965 Ma and 1080 Ma, respectively (see refer-
ences in Korsch et al., 2013c). To the northeast of the Yilgarn Craton,
the Musgrave Province is inferred to have amalgamated with the
Yilgarn Craton at some time prior to 1345 Ma (see above).

The deep seismic traverses provide an almost complete transect
across southern Western Australia, and provides our first view of the
present day crustal architecture of this part of the continent. It is seen
to consist of a series of terranes which have been accreted over a period
of nearly two billion years, to form the composite West Australian
Craton.

Using the deep seismic lines in other parts of the country, it has been
possible to construct other crustal scale transects, for example, from the
western Gawler Craton in South Australia to the Koonenberry Belt in
New South Wales (Korsch et al., 2010a), and from the Mount Isa Prov-
ince to the Charters Towers Province (part of the Tasmanides) in
north Queensland (Korsch et al., 2012).

8. Development of map of major crustal boundaries of Australia

As shown from the examples described above, the deep seismic re-
flection data have proved invaluable in defining the locations and ge-
ometries of many crustal-scale boundaries to different geological
provinces across Australia. The widespread coverage of the seismic pro-
files (Fig. 3) now provides the opportunity to construct a new Australia-
wide GIS dataset andmap of these major crustal boundaries, whichwill
allow a better understanding of how the Australian continent was con-
structed from the Mesoarchean through to the Phanerozoic, and also
allow an assessment of the relationship between these boundaries and
the locations of major mineral deposits in Australia. The 2015 version
of this map, presented here, was constructed using seismic interpreta-
tions which, in general, were available in the public domain as of July
2013.

The starting points for themapping of individual crustal boundaries,
in plan view, are the locations of the crustal boundaries identified in the
seismic profiles. For boundaries mapped at the surface, this is taken as
the point on the surface where the boundary intersects the seismic
line. As stressed above, inmany cases, however, the boundary is covered
by younger sediment or regolith (Fig. 13a), and, in these cases, the point
on the map is taken as the vertical projection to the surface of the
boundary beneath the younger cover (Fig. 4). Importantly, the nature
and/or age of the cover, along with the apparent dip of the fault in the
seismic section, is recorded in the digital GIS dataset (Korsch and
Doublier, 2015; Appendix A), to allow the construction of the map in
three dimensions, which is currently in progress at Geoscience
Australia.

Next, the crustal boundary is mapped away from the point deter-
mined on the seismic line, using whatever data are available, for
example, geological data (e.g. outcrop mapping, drillhole, geochronolo-
gy, isotopes) and/or geophysical data (e.g. gravity, aeromagnetic,
magnetotelluric). Hence, the boundaries on the map consist of several
individual segments, mapped using different datasets, with over 300 in-
dividual segments interpreted across Australia. Each segment is attrib-
uted with specific information, provided in the dataset of Korsch and
Doublier (2015; Appendix A). The main information is: segment num-
ber (unique feature (line) identifier); formal name of the geological
structure, if defined; interpreter; name of seismic line (where relevant);
confidence level of interpretation; apparent dip direction of the geolog-
ical structure; nature and/or age of younger cover; key literature refer-
ences; comments. For some of the crustal boundaries, a high level of
confidence can be placed on the location, whereas the location of
other boundaries can only be considered to have medium or low confi-
dence. In other areas, especially in regions covered by thick sedimentary
successions, the locations of some crustal boundaries are essentially un-
constrained, and are thus assigned no level of confidence (Figs. 13, 14).
We stress that the dataset is best used in a digital GIS environment,
where the additional information for each of the line segments can be
readily accessed. It is important to keep in mind that the boundaries
on the maps presented here are 2D projections of a 3D architecture.

The 2015 version of themap ofmajor crustal boundaries of Australia
is stored as an ArcGIS file geodatabase Geographic GDA94 and as an
ArcView shape file Geographic GDA94; this will allow the map to be
progressively updated as new data and interpretations become avail-
able in the future.Within the GIS environment, themap ofmajor crustal
boundaries can be overlain on any thematic map of Australia, such as,
topography, surface geology, solid geology, gravity, magnetics, radio-
metrics, Nd isotopes, or any other thematic map. As examples, we



Fig. 10.Migrated seismic section for the seismic section 11GA-YO1, showing both (a) uninterpreted and (b) interpretedversions. Display is to 22 s TWT (~66km)depth, and shows vertical
scale equal to the horizontal scale, assuming an average crustal velocity of 6000 ms-1. Panel (c) shows the distribution of the basins and provinces along the YOM seismic line.
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show the current version of themap ofmajor crustal boundaries of Aus-
tralia overlain on the simplified surface geology (Fig. 13a), aeromag-
netics of Milligan et al. (2010) (Fig. 14a), gravity of Bacchin et al.
(2008) (Fig. 14b) and the Nd isotopic map of Champion (2013)
(Fig. 13b).
9. Implications for mineral systems

Major, deeply-penetrating fault systems, especially major crustal
boundaries, have acted as important fluid migration pathways to trans-
port mineralising fluids from the upper mantle or lower crust, and are
ideal for focussing fluid flow into the upper crust to form major mineral
systems (e.g. Drummond et al., 2000a; Barnicoat, 2007; Willman et al.,
2010; Johnson et al., 2013; McCuaig and Hronsky, 2014). Certain types
of mineral systems, such as lode gold deposits (Groves et al., 1989),
iron oxide–copper–gold (IOCG) (Groves et al., 2010), and orthomagmatic
Ni–Cu (Begg et al., 2010), have a close spatial relationship with major
crustal boundaries (Fig. 13b). There is also a temporal relationship be-
tween certain types of mineral systems and global tectonic events (e.g.
Huston et al., 2012; Cawood and Hawkesworth, 2014, 2015; Hazen
et al., 2014; Huston et al., 2016-in this volume). Nevertheless, there is
not always a temporal relationship between the age of amalgamation
of major crustal blocks and the age of mineralisation spatially associated
with the crustal boundary. This is because many major mineral systems
are related to fluid flow which occurred during later reactivation of the
crustal-penetrating structures, and not during the amalgamation phase.

In the Eastern Goldfields Superterrane of the Yilgarn Craton, there is
a close spatial relationship between the crustal boundaries and the
major mineral deposits, but this is less obvious for the minor deposits
(Fig. 15). There is evidence for several episodes of gold mineralisation
in this Superterrane, but all major deposits are considered to have
formed late in the tectonic history, later than the timing of amalgam-
ation of the crustal blocks (Blewett and Czarnota, 2007; Blewett et al.,
2010; see also Wyche et al., 2013).
In Victoria, deep seismic reflection data (Cayley et al., 2011) have
been invaluable in understanding the role that crustal-scale structures
have played in the genesis of the world-class gold deposits, such as
Bendigo, Ballarat and Stawell, in the western Tasmanides (Willman
et al., 2010; Fig. 14b). The distribution of gold deposits appears to be re-
lated to the geometry of themajor crustal-penetrating faults, suggesting
that these faults acted as major fluid conduits that tapped a common
source area for gold in the lower to middle crust. These faults then
provided a direct structural linkage between the lower fertile source
region and the depositional sites in the upper crust. Following these
examples, deep-crustal penetrating structures recognised in deep
seismic reflection traverses, and then mapped regionally using
other datasets, might point to possible fluid flow pathways from
the lower crust and/or upper mantle, and thus help focus the search
for undiscovered mineral systems in the upper crust, in greenfields
areas. Several deep crustal penetrating structures were interpreted
on the Georgina–Arunta seismic line in the Northern Territory
(Fig. 6; Korsch et al., 2011b), and Huston et al. (2011) has outlined
the significance of some of the structures for potential mineral sys-
tems. For example, in the general vicinity of the Atuckera Fault,
there is potential for Tennant Creek–Rover IOCG-U type deposits
along an extensive strike length to the north of this structure in the
Northern Territory (Huston et al., 2011).

As mentioned above, in South Australia, the Elizabeth Creek Fault is
probably related to the formation of the giant Olympic Dam IOCG de-
posit, and forms the boundary between two distinct crustal blockswith-
in the Gawler Craton (Neumann et al., 2010a). To the south, the
Kalinjala Mylonite Zone is possibly part of the same fault system
(Neumann et al., 2010a). To the northwest, the Karari Shear Zone,
mapped on the GOMA seismic line (Fig. 8) is also possibly part of the
same fault system, separating mainly Archean–Paleoproterozoic crust
to the southwest from mainly Paleoproterozoic–Mesoproterozoic
crust to the northeast (Korsch et al., 2010b; Neumann et al., 2010b).
Thus, this important crustal boundary has the potential to be a funda-
mental control on other IOCG deposits that could have formed at a



Fig. 11.Major tectonic subdivisions of the southern half of Western Australia, showing the locations of themajor deep crustal seismic reflection lines (black) and those seismic lines (red)
used to construct the crustal-scale transect in Fig. 12.
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similar time to Olympic Dam (Neumann et al., 2010b). On the GOMA
seismic line, several other deep crustal penetrating structures also
have been interpreted (Fig. 8); most of these structures are province,
domain or subdomain boundaries, and have the potential to be impor-
tant structures controlling fluid flow.

In northwest Queensland, the Ernest Henry IOCG deposit is possibly
related to the boundary between the eastern Mount Isa Province and
the Kowanyama Seismic Province to the east, named the Gidyea Suture
Zone by Korsch et al. (2012). This suture has the potential to be a funda-
mental control on other IOCG deposits, so that the region in the vicinity
of this suture, to the north and south of Ernest Henry, could have poten-
tial for future IOCG discoveries (Huston et al., 2009).

In the Capricorn Orogen of Western Australia, a deep seismic reflec-
tion survey imaged three major suture zones, as well as several other
Fig. 12. Cartoon of the present day architecture of the crust in Western Australia, based on dee
coast in the west, across the Yilgarn Craton, from the Narryer Terrane to the Yamarna Terrane,
basins and significant faults. Vertical exaggeration is approximately 3.5.
crustal-scale faults; the suture zones separate four seismically distinct
crustal blocks (Johnson et al., 2013). The location and setting of gold,
basemetal and rare earth element deposits across the Orogen are close-
ly linked to the major crustal-scale structures, highlighting their impor-
tance for the transport of fluid from the mantle or lower crust to form
mineral systems in the upper crust (Johnson et al., 2013).

Thus, as demonstrated above, deep crustal-penetrating structures,
particularly major crustal boundaries, are important conduits to trans-
port mineralising fluids from the mantle and lower crust into the
upper crust. As shown on the map of crustal boundaries (Figs. 13, 14),
and listed in the GIS dataset (Appendix A), there are several greenfields
regions across Australiawhere deep crustal-penetrating structures have
been imaged in seismic sections, and have potential as possible areas for
future mineral systems exploration.
p seismic reflecting profiling. The cross section extends from the Pinjarra Orogen near the
and then to the west Musgrave Province in the east, showing the key provinces, terranes,



Fig. 13. (a) Simplified surface geology of Australia (after Raymond, 2009), with a drape of themajor crustal boundaries, as mapped by Korsch and Doublier (2015). Note that many of the
boundaries are hidden beneath Mesozoic or Cenozoic cover. (b) Gridded Nd two-stage depleted mantle model age (T2DM) map for Australia (Champion, 2013; Champion and Huston,
2016-in this volume)with a drape of themajor crustal boundaries. Also shown are themajormineral deposits for the following commodities: Au, Ag, Pb, Zn, Cu, Ni anddiamonds. Deposits
named are mentioned in the text.
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Fig. 14. (a) Aeromagnetic map of Australia (Milligan et al., 2010) with a drape of the major crustal boundaries, as mapped by Korsch and Doublier (2015). (b) Gravity map of Australia
(Bacchin et al., 2008) with a drape of the major crustal boundaries.
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10. Concluding remarks

Major crustal-scale breaks interpreted in some of the deep seismic
reflection profiles that have been acquired routinely across Australia
are often inferred to be relict sutures between different crustal blocks;
some of these breaks have been suggested to be important conduits
for fluids and help control the formation of certain types of mineral sys-
tems. Thewidespread coverage of the seismic profiles now provides the
opportunity to construct a GIS dataset andmap of major crustal bound-
aries across Australia, which will allow a better understanding of how
the Australian continent was constructed from the Mesoarchean
through to the Phanerozoic, and how this evolution and these bound-
aries have controlled the development of mineral systems. Starting
with the locations of the crustal breaks identified in the seismic profiles,
other geoscientific data are used to map the crustal boundaries, in plan
view, away from the seismic profiles. For some of these boundaries, a
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high level of confidence can be placed on the location,whereas the loca-
tion of other boundaries can only be considered to havemedium or low
confidence. In other areas, especially in regions covered by thick sedi-
mentary successions, the locations of some crustal boundaries are es-
sentially unconstrained. The map of the major crustal boundaries of
Australia shows the locations of some inferred ancient plate boundaries,
and will provide constraints on the three dimensional architecture of
Australia, which, in turn, will help to constrain tectonic models and
plate reconstructions for the geological evolution of Australia. It will
also suggest regions for future mineral system exploration in green-
fields regions.
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