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Four new volcano-sedimentary complexes (VSC’s), respectively c. 3510, 3460, 3430, and 3320 Ma old, are
identified in the East Strelley, Coongan, and Kelly belts of the East Pilbara craton and compared with the
extraordinarily complete c. 3450 Ma Buck Reef-VSC in the southern African Kaapvaal craton. The VSC’s reveal
an intricate relationship between volcanic deposition, sedimentation, development of syndepositional fault ar-
rays, both extensional and contractional, and magmatism. The geometry and kinematics of these fault systems
were analyzed after restoring the tilt of the stratigraphic sequences back to the depositional horizontal. The
growth fault arrays are interpreted to have been generated by lack of lateral support of depositional basin margin
prisms as known from present-day deltas and passive margins. This ‘basin margin collapse’ scenario for defor-
mation and kinematics of the topmost section of the crust relies on topographic relief combined with vertical
crustal oscillation. The relationship between supracrustal collapse and coeval deformation on deeper-seated
detachments within the basement of the Pilbara remains as yet unsolved.

The restoration corroborates the (semi-)circular basin architecture we proposed in 2017, which preceded, and
is unrelated to, the present-day configuration of granitoid complexes and greenstone belts. The new findings also
assess an early, syndepositional presence of the east-west Warrawoona Lineament as a major dividing line of as
yet unknown structural character between two areas of basin superposition.

For the Coonterunah Subgroup a multistorey architecture is established: the Table Top/Coucal-VSC with its
near-water level chert top is overlain by regularly bedded Double Bar Basalt. The ensemble is truncated by the
newly introduced tectono-stratigraphic Bergamina Unit, interpreted as a mega-avalanche emplaced somewhere
between 3496 and 3466 Ma, possibly time-equivalent to the Duffer Fm.

The crustal depths of the detachments below the (water-level) tops of all VSC’s identified, in other words the
thicknesses of the VSC’s, are used as proxy for determining minimum basin centre depths ranging from 1000 to
3800 m. The greatest depth was reached in the North and South Coongan Basins, where voluminous bimodal
volcanism of the Duffer Fm, maximum subsidence and deposition rates resulted in maximum basin margin
instability.

1. Introduction stratigraphically oldest Coonterunah Subgroup in the East Strelley

greenstone belt (Fig. 1). This study builds on previous publications in the

1.1. Objective

The topic of this article is syndepositional deformation in Paleo-
archean parts of eastern Pilbara greenstone belts that until now have not
been investigated in detail. We also discuss its implication for the ge-
ometry and character of basins at that time. The key areas of focus of this
paper are the Kelly and Coongan greenstone belts', and the
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1 Greenstone belt nomenclature according to Fig. 8 in Hickman (2021).

https://doi.org/10.1016/j.precamres.2023.107121

Earth’s Earliest Basins project (e.g. Nijman et al. 2017, and references
therein), in which supracrustal structures related to depositional mass
imbalance, basin margin collapse, and slope failure were recognized as
the main style of deformation during deposition in Paleoarchean
greenstone belts of the Pilbara and Kaapvaal cratons. In this contribu-
tion, we expand on those studies. The basin setting we have proposed for
these structures is quite different from Phanerozoic analogues (cf.
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Fig. 1. Index map of the east Pilbara, with position of volcano-sedimentary complexes, Warrawoona Lineament, and Mulgandinnah Shear Zone. The depicted D1
vergences are those resulting from our previous research in the area north of the Warrawoona Lineament.

Hamilton 2007, 2019). Possibly more appropriate for the early Archean,
we compared the basin style, in size and shape, with the one interpreted
for basins on other terrestrial planets, like the ring-faulted coronae of
Venus (Nijman and De Vries 2004).

The normal fault arrays and mega-avalanche here described extend
our understanding of the basin configuration of the east Pilbara between
3.53 and 3.13 Ga. We compare them with the fault array of similar age in
the Buck Reef volcano-sedimentary complex in the South African sector
of the Barberton greenstone belt, previously mapped and analyzed by us
in detail (e.g. De Vries et al. 2006b), but here restored to its syndepo-
sitional geometry.

The outcome of the current study underpins gravitational collapse as
the oldest recognizable upper crustal expression of geodynamic pro-
cesses over a period of at least 200 million year forming these Paleo-
archean greenstone belts. It explains the integrated observations of both
extensional and linked contractional faults, the regional pattern of ver-
gences and a facies distribution that corresponds to that setting. To what
extent growth fault arrays can be used as a proxy for basin depth will
also be discussed.

1.2. Supracrustal collapse

The Paleoarchean extensional structures described in this article
have many features in common with those found along Phanerozoic
passive continental margins and modern-day deltas. These purely
gravitational structures are well-imaged by 2D and 3D seismic datasets
(many references in McClay and Hammerstein 2020) around the globe,
particularly in those thought of hosting a successful petroleum system.
An early example of submarine extensional collapse faulting is given by
Garfunkel (1984) from the Plio-Pleistocene (<5.3 Ma) eastern Medi-
terranean shelf where 60° basinward-dipping extensional growth faults
affected the shelf over an area of >1000 sq.km. Research by Shell in the
Niger Delta (e.g. Mandl and Crans 1981) led to a better understanding of
growth faulting and surficial slumping merely due to sedimentation (see
also Hooper et al. 2002; Restrepo-Pace 2020). In deltas, overpressuring
of shale by loading is the leading mechanism for the formation of
collapse structures. Collapse in passive margins, however, formed by
detachment over incompetent underlying salt layers (e.g., studies of
West African shelf by Dupré et al. 2007; Anging et al. 2013; Cramez and

Jackson 2000; and from the Brazilian margin: Tamara et al. 2020; Fer-
nandez et al. 2020). The evaporites were deposited in (half)grabens that
developed during the aftermath of initial rifting preceding the forming
of the passive margins (e.g. Marton et al. 2000; Rowan et al. 2012).
Listric fault arrays below the salt-based collapse structures originated
during that early rifting stage.

To distinguish collapse faults from extensional rift faults requires
analysis of the larger context. Peel (2014) in a paper on deformation of
passive margins, aiming at quantifying the influence of crustal spreading
vs. depositional imbalance, makes the following introductory statement:
(his page 126) “Deformation of sedimentary sequences by gravitational
tectonics occurs in most of the world’s passive margins, and also in other
planets. Gravitational deformation commonly consists of thin-skinned linked
systems, in which a body of sediments is translated basinwards, accommo-
dated by extension in its updip portion, and contraction in the downdip re-
gion. This can occur on a range of scales, from small failures affecting a few
meters of sediment to giant systems affecting bodies 10-s of km thick and 100s
of km long in the transport direction“. Hence, coeval extension and
contraction in a single system identifies it as being due to mass imbal-
ance (cf. Oliveira et al. 2012)

Whereas the rift and post-rift collapse extensional fault systems are
often related in space (i.e. the older faults may influence the location and
spacing of the younger faults: Dooley et al. 2020), their driving forces
are different. Collapse faulting is purely gravitationally controlled, with
topographic build-up and lack of lateral support leading to failure. The
fault size, geometry and association with rollover anticlines (Mauduit
and Brun 1998) depend further on the amount and inhomogeneity of
material deposited, in other words on the facies distribution and
resulting relative strength of the layers involved. Relatively weak
stratigraphic layers, whether in the sedimentary prisms of present-day
passive margins or in the completely different volcanic rock sequences
of the Paleoarchean basins, may form detachments at levels at or above
the basin floor (Jarrige 1992), an argument used in this article when
dealing with basin depth.

A tectonic-scale cause (other than rifting) for variation of tilt of basin
margins contributing to excess gravitational potential energy is pro-
posed by Hodgson and Rodriguez (2017). Shelf instability and change of
slope gradient are considered to be caused by repeated rise and fall
(oscillation) of the crust created by plate drift over isolated mantle


http://sq.km

W. Nijman et al.

plumes arising from a major mantle convection cell (“lateral basin
migration over the irregular asthenosphere” [their p. 97]). These workers
describe gravitational collapse structures (catastrophic collapse mass-
transport complexes [MTCs] and slowly forming megaslides [their p. 97])
in the Cretaceous-Tertiary shelf sequence of the Orange River Basin
(Namibia and South Africa). Therefore, they relate observed super-
position of gravitational detachment complexes with crustal oscillation.

Distinguishing rift-related or deeper-seated extensional faults from
uppermost crustal collapse-related ones has therefore implications for
the discussion about Paleoarchaean tectonics. Listric normal faulting
also occurs in relation to metamorphic core complexes formed during
crustal extension, directly or indirectly controlled by plate motion. The
question whether surficial collapse tectonics in our examples was related
to core complexes will be addressed as well.

1.3. Context of this study within the Earth’s Earliest Basins project
investigations.

Nijman et al. (2017; and further references therein) argued that
syndepositional listric normal fault arrays in the Paleoarchean green-
stone belts of the east Pilbara represent the first and long-lasting
extensional deformation phase (D1), followed by a phase of crustal
shortening (D2). These two phases preceded the 3.19-2.90 Ga devel-
opment of the dome-and-belt architecture (D3) so characteristic of the
present-day outcrop pattern in birds-eye view. The D1 normal fault ar-
rays are intraformational because they syndepositionally deform
shallowing-up volcano-sedimentary sequences and are underlain and
overlain by formations unaffected by that deformation.

In this article, we use the term volcano-sedimentary complex (“VSC”)
as: “A rock sequence grading from mafic via felsic volcanic rock into sedi-
mentary chert, affected by a linked extensional to contractional growth fault
array”. This is a fine-tuning of the definition used in Nijman et al. (2017)
and restricts the generic use of the term. As will be shown in this article,
some elements may be missing in field observations: the relative amount
of mafic vs felsic content may vary, and the contractional frontal part of
a fault array may be absent or, if present, cannot be linked to the
extensional rear.

In our previous studies, stepwise restoration of D3 and D2 structures
allowed inspection of the D1 extensional structures in their original
orientation. The restoration first removed the effects of the < 3.2 Ga D3
doming by back rotation of the dip angle of the bedding around the
current strike. Between 3.31 and 3.19 Ga, D2 thrusts and overthrusts
with NW-dipping foliation appeared to be controlled by NW-SE crustal
shortening (Nijman et al. 2017: their fig. 8). The southeast vergence of
D2 structures, however, is only observed in the area north of the War-
rawoona Lineament, initially recognized and named Central Warra-
woona Shear Zone by Zegers (1996). South of this lineament the D2
vergence is opposite, westward, rendering the Warrawoona Lineament a
dextral transfer fault, consistent with structural field observations
(Kloppenburg et al. 2001).

Removal of the effects of D2 deformation showed that in the Pilbara
sector north of the lineament the vergence of the D1 growth fault sys-
tems gradually changes from due west in the northeastern Bamboo
Creek area to due north in the central part of the North Pole Dome
(Fig. 1; Nijman et al. 2017).

These studies have led us to interpret the listric normal fault arrays to
not have resulted from tangential deep-crustal scale stresses but from
collapse following uplift and, as such, to be primarily basin-margin
instability-dependent (Nijman and De Vries 2004). Although similar to
orogenic collapse, this process does not require orogenic crustal thick-
ening. Neither should the basins be considered calderas as for instance
suggested for the Dresser Fm by Caruso et al. (2021; cf. for sliding in a
caldera Branney and Kokelaar 1994), but as much larger collapse
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structures, comparable to but at least twice the size of present-day
supervolcanoes (e.g. the 35 by 100 km Toba caldera complex of Suma-
tra is the largest Quaternary supervolcano, Koulakov et al. 2016). Be-
sides, none of the known supervolcanoes are fully basaltic (De Silva and
Self 2022). In the Pilbara, in our proposed scenario (Nijman et al. 2017),
the 3.46-3.45 Ga (D1) Paleoarchean basins, however, were generated in
a predominantly basaltic volcanic environment, in which ring faults
were used as felsic volcanic conduits only during their late stage. Un-
derlying this unique crustal setting is melting of water-saturated basaltic
slabs or flakes that sank to lower crustal levels, and as such contributed
to generating the involved bimodal volcanism (Nijman and De Vries
2004). In this context, the term oscillation was used, not referring to
recurrent crustal rise and fall due to plate motion over mantle plumes
(see Section 1.2), but to eclogite dripping at the Moho as proposed in the
plume lid model of Fisher and Gerya (2016). The latter is supposed to
create an intracrustal plume causing supracrustal rise, a process
repeating itself after sealing of the decaying hotspot (crustal fall) by a
basin fill. This mechanism we applied to explain the basin superposition
observed in the Pilbara (Nijman et al. 2017).

Building on conclusions of Bickle et al. (1980), Boulter et al. (1987),
and Zegers (1996), and having observed the widespread evidence of
thrust deformation in the Pilbara, we considered plate tectonics to have
started in the Pilbara at 3.31 Ga, to become - until 3.19 Ga - the driving
force for D2 regional crustal shortening (Nijman et al. 2017). The D2
compression was inferred to have initiated the instability which led to
D3 crustal overturn of the mafic and felsic crustal components resulting
in the characteristic dome-and-belt architecture.

It is significant to recognize that we don’t know what these exten-
sional structures at this upper-crustal level mean in terms of the inter-
pretation of processes on the lithospheric scale and their driving forces.
Studies of the lithospheric development in Archean cratons have focused
on identifying tectonic processes that are either of a modern style (with
active plate-tectonic interactions), or of a typical Archean style (passive,
gravitational crustal overturn). In the eastern Pilbara, upper crustal
extensional faults have been linked in time and place to magmatism,
regional crustal extension, and development of mid-crustal horizontal
detachments with unidirectional, not radial, transport direction (Split
Rock Shear Zone: Zegers et al.1996; Mount Edgar Shear Zone: Klop-
penburg 2003), active during deposition of the Duffer Fm and the Sal-
gash Subgroup. These two publications expressed that the classic model
of solid-state diapirism on the scale of individual granitoid complexes
was insufficient to explain these structures, their structural pattern, or
their kinematics. Any regional-scale concept of the setting in which the
VSC’s discussed below developed will have to explain the coeval
development of the structures at mid-crustal level, at this moment, as we
will see, a relationship that is as yet not fully understood. Even the
notion of ‘mid-crust’ is equivocal as long as we do not know the
composition, geothermal gradient, nor thickness of early Earth’s crust.

1.4. Methods and scope

The present study is based on integration of new satellite imagery
interpretation with information from the Utrecht University field data
base and the recent set of 1:100 000 GSWA geologic map sheets with
explanatory notes of the Pilbara by the Geological Survey of Western
Australia. Satellite imagery is from Google Earth and was collected in
2011, 2013, 2014, 2015, 2017, and 2018. The interpretations are
therefore based on combinations of images, not only on those presented
in the figures and supplementary material. Satellite data gives valuable
primary information about geometry and structure, which often cannot
be observed from close-by in the field. Mostly, we use satellite data in
combination with extensive field observations. In the current article, we
also interpret satellite data in some areas where we have very limited
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ground truthing, Pilbara and Barberton greenstone belts. With the
generally subvertical orientation of bedding and structures, fault and
fold patterns, where intraformational, are described as normal faults and
thrusts as if they were in their original orientation before tilting. The
presented satellite maps can therefore be read and interpreted as seismic
cross-sections and are for that reason not oriented north-up but strati-
graphically younging-up.
In this study we focus on:

new satellite image interpretation, investigating the syndepositional
character of the Coongan and eastern Kelly Belts of the Pilbara,
previously reported to enclose extensional structures (Zegers 1996;
Kloppenburg 2003)

multistorey architecture of the oldest Pilbara rock sequence, the 3.5
Ga Coonterunah Subgroup (Buick et al. 1995), composed of an
extensional growth fault array covered by basalt and the ensemble
truncated by a newly recognized, internally structurally disorganized
tectono-stratigraphic unit comparable to a submarine slide as
described by Masson et al. (2006);

restoration to depositional geometry of the Buck Reef volcano-
sedimentary complex in the Barberton greenstone belt of South Af-
rica, based on detailed maps edited at Utrecht University (Nijman
and De Vries 2005);

deduction of mass transport directions from vergences of the restored
VSC’s to constrain size and shape of associated basins;

growth fault geometry and detachment depth as proxy for basin
depth.

Chapters and several sections in this article begin with a summari-
zing paragraph.

2. The North Kelly volcano-sedimentary complex

In the northeastern Kelly Belt, the combination of structural and
stratigraphic features characterizes the felsic volcanic rock sequence of
the Panorama Formation capped by the Strelley Pool Chert (Fig. 2;
satellite base map in Supplementary Fig. 2*) as a volcano-sedimentary
complex (here named: North Kelly-VSC). In architecture and size, it is
similar to the Kittys Gap-VSC (e.g. De Vries et al. 2006a, 2010; Westall
et al. 2006), and because of its orientation it provides an important clue
for the proposed basin configuration and syndepositional tectonic
configuration of the east Pilbara.

Stratigraphy. Fig. 2 shows a 60—70° east-dipping sequence of felsic
volcanoclastic rock (tuff, agglomerate and breccia) with intercalation of
basalt, capped by chert and overlain by basalt. The sequence is situated
in the northern part of the N-S striking Kelly Belt where the latter meets
the E-W striking southern sector of the Marble Bar Belt (previously
known as Warrawoona Belt). In the 1:100 000 GSWA maps of that area
(sheet Nullagine, Bagas et al. 2004a; Bagas 2005; sheet Mount Edgar,
Williams and Bagas 2004; Williams et al. 2007), the sequence is assigned
to the Panorama Formation, Strelley Pool Chert (further abbreviated: SP
Chert) and Euro Basalt. There is no evidence of an unconformity between
the Panorama Fm and the SP Chert. The SP Chert hosts stromatolites in
this area (Grey et al. 2012). In the Mount Edgar map sheet, the presence
of the Panorama Fm is corroborated by four U-Pb zircon ages (Fig. 2)
varying between 3435 (3433 + 2) Ma and 3424 (3428 + 4) Ma. This age
range overlaps with that of the youngest occurrence of the Panorama Fm
about 85 km northwestwards along the north flank of the North Pole
Dome (3434 + 5 Ma, Van Kranendonk 2000; Van Kranendonk et al.
2001). Formations older than the Panorama Fm, such as the Apex and
Duffer Fms, are not exposed or absent because of non-deposition or
stratigraphic truncation.

Structure. Faults, updip extinguishing against the undisturbed SP
Chert (Fig. 2), are evidently listric; downdip they merge into bedding-
parallel detachments while accommodating stepwise increases of
thickness and back tilt of the hanging-wall sequences. Upwards convex
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arching of the stratification characteristic for rollover anticlines in
extensional growth fault complexes is obvious (crests in Fig. 2 located
['94376205]and ['9337°175])° Stratigraphically upwards, the faults
and their offset die out within the uppermost felsic unit in which the
stratification becomes progressively flatter towards parallel with the
final cover of SP Chert.

Within the upper felsic unit [19407°190] and just above the sole
detachment of the listric faults [192776200], intraformational folds with
axial planes parallel to bedding have the very characteristic shape of
slump folds, in places recumbent and isoclinal with thick hinges, and
with a tendency to chaotization [193576165]. They are restricted to
particular intervals of the sequence between undisturbed beds.

Veins and intrusions. Vein systems do occur, such as chert veins
ascending into the SP Chert. Younger dolerite dykes cross-cut both the
VSC-sequence and the overlying basalt. Along one of the normal faults
near the detachment plane, now-serpentinized peridotite intruded into
the VSC-sequence (Fig. 2: [193076210], map legend: “ADA-mark” from
Williams and Bagas 2004). The greenstone belt, as a whole, has been
intruded by 3311 Ma monzogranites of the Corunna Downs granitoid
complex.

Interpretation. We interpret the deformation to be intraformational,
fault action being almost exclusively restricted to the North Kelly felsic
sequence below its undisturbed cap of SP Chert. The listric faults with
roll-over anticline, back tilt, and associated slumps characterize the
structure of the North Kelly-VSC as a syndepositional growth fault array.
Using the SP Chert as originally horizontal reference, back-rotation of
the 65°E dip angle of the chert and underlying Panorama Fm results in a
reconstructed vergence of the fault array towards SSW (Fig. 4A). The
basal detachment lies 2550 m below the top of the fault array. Its length
amounts to at least 15 km. In analogy with the Kittys Gap and other
VSC’s (for instance in De Vries et al. 2010), we interpret the sequence of
mainly felsic volcanoclastic sediments with minor flows of basalt
(basaltic andesite) and intercalations of chert, capped by the
stromatolite-bearing SP Chert, deposited close to water level (e.g. Grey
et al. 2012).

The chert vein system ascending into the SP Chert, is a feature shared
with almost all other VSC’s we have analyzed and is indicative of hy-
drothermal emanation at about zero-water depth during the final stage
of VSC formation (Nijman et al. 1998/99a,b; Van Kranendonk 2006; De
Vries et al. 2010) which we consider as the aftermath of the volcanic
phase of a VSC.

The North Kelly-VSC is atypical because of the near-absence of
basalt, in this case the Apex Fm, as basal stratigraphic component above
the sole detachment. This becomes relevant in comparison with the
Shark Gully-VSC in the Coongan Belt, to be discussed later (Section 3.1).

3. Volcano-sedimentary complexes in the Coongan greenstone
belt

The stratigraphic sequence of the Coongan Belt comprises a much
wider range of formations than that of the Kelly Belt. It is composed of
almost the entire Warrawoona Group, unconformably covered by BIF of
the Cleaverville Fm of the basal De Grey Supergroup (Fig. 3A,B). In the
Mt. Ada Basalt /Duffer Fm of the Coongan Subgroup, Zegers (1996) and
Zegers et al. (1996) recognized a D1 listric growth fault array. These
authors related it to the coeval Split Rock Shear Zone in the underlying
North Shaw granitoid complex, and interpreted the combination to have
developed as an extensional metamorphic core complex; a phase of
deformation followed by D2 thrusts causing partial repetition of the
stratigraphic column of the belt.

The new satellite imagery interpretations here presented are

2 [Number] refers, abbreviated, to the MGA grid used in the GSWA 1:100000
geologic map sheets, here applied in Figs. 2, 3, 7 and 8. The first number de-
notes the longitude, the second the latitude.
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Fig. 2. Geological map of the North Kelly volcano-sedimentary complex, based on new satellite interpretation combined with data from the 1:100 000 geological
map sheets Mt Edgar (Williams et al. 2007) and Nullagine (Bagas et al. 2004a) of the Geological Survey of Western Australia. Grid corresponds with the MGA grid
used in these maps. Colour differences within the Panorama Fm designate units that can be correlated in satellite image but the individual composition of which is
unknown in the absence of sufficient field data. The double arrows refer to the lithological grouping and description of these units according to the legend of the
GSWA 1:100 000 maps. (Google Earth: © 2020/2021 CNES/Airbus; Maxar Technologies, recording date 18-7-2018). For the satellite image base, see Supplementary

Fig. 2*.

integrated with the latest 1: 100 000 mapping by the GSWA (sheets
Marble Bar, Hickman and Van Kranendonk 2008; and Split Rock, Bagas
et al. 2003, 2004b) and have resulted in a new interpretation of the D1
deformation. Two superposed VSC’s are now distinguished: the Shark
Gully and Witnell-VSC’s, named after underlying shear zones detected by
Zegers (1996). To determine the tectonic setting of the Shark Gully-VSC,
the orientation with respect to the underlying Shaw granitoid complex is
of prime importance.

3.1. The Shark Gully volcano-sedimentary complex

Stratigraphy. Above the basal shear zone (Shark Gully Shear Zone:
Fig. 3), the Mt Ada Fm consists of basalts with a single komatiite layer
and several intercalations of felsic volcanic rock heralding the overlying
felsic to intermediate volcanic and volcanoclastic rocks of the Duffer Fm.
In satellite images, both formations are well bedded (Fig. 3B), allowing
for relatively detailed structural analysis.

The Shark Gully-VSC is separated from the overlying Panorama Fm
by one, and in places a set of two subsequent unconformities, and from
the Euro Basalt by a roughly stratification-parallel fault. Direct super-
position of the felsic units of Duffer and Panorama Fms, with Apex Basalt
missing, is confirmed by crystallization ages of 3467 + 5 Ma and 3468
4+ 5 Ma for the Duffer Fm, and 3430 & 4 Ma for the Panorama Fm,
indicating a hiatus of 37 + 9 Ma (Fig. 3A). The Panorama Fm here is of

the same age as in the North Kelly-VSC. Superposition of the two felsic
formations is also reported from the west flank of the Shaw complex by
Van Kranendonk (2000)°.

Structure. Schists are associated with the basal shear zone of the
Shark Gully-VSC: chlorite-serpentinite-carbonate schist on the north
side of the Cooglecong monzogranite intrusion, komatiitic mafic schist
on both sides. Within the shear zone, gold has been concentrated
(Hickman and Van Kranendonk 2008). Bedding is overturned with dips
between 60° and 85° towards W and WSW. Stratigraphic pinching of the
Shark Gully-VSC occurs above and on both sides of the 2850 Ma Coo-
glegong monzogranite. The westward strike deflection on the left hand
side in Fig. 3 (north of gridline 7°29) follows the contours of the Shaw
granitoid complex.

Within the Shark Gully-VSC, back tilt of the listric normal fault
blocks is visible. The satellite images disclosed an extra structural
complication: the contact between the Duffer Fm and the underlying Mt
Ada Fm evidently served as a secondary extensional detachment off-
setting at least two of the listric faults [773076270]‘ Southwards
[77327621], this detachment seems to die out into a local angular

3 Hickman (2012) extends this observation also to the Panorama Ridge along
the southern periphery of the North Pole Dome, where Nijman et al. (2017)
propose tectonic duplication of the felsic Panorama Fm by D2 thrusting.
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