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Fractured clasts in the Mt Currie Conglomerate
at Kata Tjuta (Central Australia):
evidence of Early Cambrian earthquakes?
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Abstract: Lower Cambrian Mt Currie conglomerate at Kata Tjuta bornhardts (Central Australia) bears numerous
fractured clasts. Clast-cutting fractures are restricted to particular clasts, the matrix of the conglomerate is not
fractured. The fractures are tectonic joints of two sets. The joints were formed due to either seismic or aseismic

deformation. In the former case, the fractures may result from Early Paleozoic earthquakes.
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INTRODUCTION

In this short contribution, we propose a new in-
terpretation of the origin of clast-cutting frac-
tures in the Mt Currie Conglomerate. This Lower
Cambrian conglomerate is a synorogenic fluvi-
al deposit related to the intraplate orogenesis i.e.
Petermann Orogeny (570-530 Ma). The thick-
ness of the conglomerate is estimated at 1,590 to
6,100 m (Young et al. 2002 and references there-
in). The matrix of this poorly sorted conglomerate
is siliceous and lacks feldspar (Twidale 2010). The
clasts in the conglomerate are composed largely
of sandstone, granite, rhyolite and basalt (Young
et al. 2002, Nie¢ et al. 2016). The subangular to
well-rounded clasts range in size from pebbles to
boulders (5-25 cm). In some places, numerous
clasts are fractured (Twidale 2010). The Mt Currie
Conglomerate is well exposed at Kata Tjuta born-
hardts in the heart of Australia, SW from Alice
Springs (Fig. 1).

Clast-cutting fractures in gravels and con-
glomerates are largely tectonic joints (Ramsay
1964, Eildelman & Reches 1992). Moreover, it has
been demonstrated that fractured clasts: (1) can
be useful for fault kinematic analysis (e.g. Ramsay
1962, 1964, Bradley & Bradley 1986, Kiibler 2013,
Kiibler et al. 2018) and regional stress reconstruc-
tions (e.g. Montes et al. 2005, Meyer at al. 2006,
Cuong et al. 2013, Tokarski et al. 2016, Mondal
& Acharyya 2018, Acharyya & Mondal 2019, Phan
et al. 2019) and (2), can be used as fault timing in-
dicators (Tanner 1976, Little 1995, Dor et al. 2006).

FRACTURED CLASTS
AT KATATJUTA

Numerous fractured clasts within the Mt Currie
Conglomerate (Fig. 2A, B) were observed during
a short visit to Kata Tjuta in October 2016. The
clast cutting fractures are restricted to particular
clasts, while the matrix of the conglomerate is not
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fractured (Fig. 2C-F). The traces of the fractures
are rectilinear and the fractures belong to two sets.
Some clasts are cut by several fractures (Fig. 2E).
Most of the fractures are localized whereas some

distributed (e.g. Fig. 2E). Discussed fractures are
subperpendicular to Kata Tjuta slopes in distinc-
tion to slope parallel clast-cutting fractures result-
ing from weathering (Twidale 2010).
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Fig. 1. Kata Tjuta bornhardts: A) location and geology (geology after Raymond et al. 2012); B) view from the WSW, the highest
of the domes, Mt. Olga, stands about 1,069 m a.s.l., and some 600 m above the surrounding plains

ORIGIN OF CLASTS FRACTURING

To the best of our knowledge, the first observa-
tions on fractured clasts were made by Trevely-
an (1845). However, the first detailed analysis
of clast-cutting fractures was only undertaken
over a century later (Kupsch 1955, Ramsay 1962,
1964). Later on, fractured clasts in conglomerates
and gravels have been studied in numerous areas
and in very different geological settings, ranging

from Archaean conglomerate (Acharyya & Mon-
dal 2019) to Quaternary fluvial gravel (e.g. Phan et
al. 2019). The outcome of these studies show that
clast-cutting fractures can result from: (1) glaci-
tectonic (e.g. Kupsch 1955) or frost-related crack-
ing, (2) impact-related shocks (Ernston et al. 2001),
(3) impact from colliding clasts (e.g. Jerzykiewicz
& Van Helden 1984), (4) aseismic tectonic defor-
mation (Eidelman & Reches 1992) and, (5) seismic
tectonic deformation (e.g. Kiibler et al. 2018).
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Fig. 2. Studied site and Mt Currie Conglomerate: A) studied site (§25°18'13" E130°43'50"); B) Mt Currie Conglomerate, coin (ar-
rowed) is 32 mm in diameter; C), D) clasts cut by single fractures; E) clasts cut by several fractures of single set; F) clast cut by
fractures of two sets; all fractures arrowed; coin in B-F (arrowed at B) is 32 mm in diameter; pipe in D is 12 cm long

EVIDENCE OF
EARLY CAMBRIAN EARTQUAKES

As already mentioned, clasts cutting fractures in
the Mt Currie conglomerate are restricted to par-
ticular clasts, while the matrix of the conglomer-
ate is not fractured. It follows, therefore, that the
fractures are early features formed when the ma-
trix of the conglomerate was still poorly indurat-
ed. Therefore, a glacitectonic or frost-related origin

of the fractures is precluded as the study area was
neither glaciated nor exposed to periglacial condi-
tions during the deposition of the host conglom-
erate. Moreover, an impact origin of the fractures
can also be ruled out as no radial and/or concen-
tric fractures were observed. It follows, there-
fore, that the clast-cutting fractures in Mt Currie
Conglomerate largely result from tectonic defor-
mation. The synorogenic (Petermann Orogeny)
origin of the Mt Currie Conglomerate confirms
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the above conclusion. Moreover, the synorogenic
age of the conglomerate favours a seismic (earth-
quake-related) origin of the discussed clast-cut-
ting fractures. It is also noteworthy that the Kata
Tjuta is localized directly at the front of the Pe-
termann Orogen and its deep-seated fault system

S Petermann Orogen

(Fig. 3). At the time of the orogenesis, the proxim-
ity of the Kata Tjuta localization to the faults may
have amplified the impact of earthquake-related
deformation. Nevertheless, further field study is
necessary to resolve the seismic or aseismic nature
of the deformation.
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Fig. 3. Position of the Kata Tjuta with respect to the Petermann Orogen and its fault system. Cross-section modified from San-

diford et al. (2001); cross-section line marked on Figure 1

CONCLUSION

Fractured clasts in the Mt Currie Conglomerate
result from tectonic deformation, possibly related
to Early Cambrian earthquakes occurring during
the Petermann orogenesis in central Australia.

We would like to express our gratitude to Jarek
Tyszka for the photos presented on Figure 2B, C, E,
F and to Igor Niezgodzki for his technical help.
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