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DEPARTMENT OF MINES
SOUTH AUSTRALIA

Rept.Bk.No. 76/48
G.S. No. 5123
‘D.M. No. 1290/71

FOSSILIFEROUS LOWER DEVONIAN BOULDERS FROM THE
CRETACEQOUS OF SOUTH AUSTRALIA

THE BOULDERS (P.A.R.)

In Séptember,_1975, Mark Benbow (Regional Map 1ng'Sect1on, S.A.
Department of Mines) found a piece of foss111ferous-ﬁewé?fg::;;;aﬂ quartzite
which had weathered out of the Cretaceous Cadna-owie Format1on about 6 km
NNW of 'Dalhousie' H.S. ruins (DALHOUSIE 1:250 000 map area). The fragment
is part of a large water-worn boulder, as shown by the smooth, rounded,
surface>pres¢rved at'one end (Fig. 1). -Jhgilithe}egy~is a pale grey,
uniform; well-indurated fine-grained quartzite with scattered moulds of
bra;hiopod;.

Similar specimens of fossiliferous quarfzite were collected
by P.T. Rus#l(S.A, Dept. of Mines)Ain 1966, from a boulder removed from

a shaft at German Gully, Andamooka Opalfield.
A | Fossiliferous Devonian quartzite boulders have been recorded in
Cretaceous strata at White Cliffs Opalfield in N.S.W. (Dun, 1898).
* The locations of the boulders are shown on the geological sketch
map (Fig. 2). 5 | |
'THE FAUNAS OF THE BOULDERS (KiS.M.C.)". .

Dalhousie Boulder
~ Brachiopod: |
HoweZZéZZa jaqueti (Dun) - represented by several sbecimens, all
separated valves. | | '
Bivalve:

Actinopteria Sp. - a single, small, fragmentary éxterna] mould lacking

details of the ornament.
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Fig. 1. Fragment of boulder of Lower Devenmian

fossiliferous quartzite from 'Dalhousie’.
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Andamooka Boulder

Brachiopods:

»HoweZZeZZd jaqueti (Dun) - represented by severai specimens, all
separated valves. ‘

Isorthis sp. - two internal moulds of pedicle valves and an
external mould of a brachial valve. These specimens can be matcﬁed directly
with material from the Amphitheatre Group. |
Rhynchonellid indet. - one fragmentary internal mduld,éf a pedicle

valve.

Atrypid indet. -.one internal mould of a juvenile pedicle valve.
Bivalve:. | |

Actinopteria sp.
Crinoid: |

Columnal indet. - one isolated columnal.

Tentaculitids:

Tentaculites sp. - several internal and external moulds that can
be matched with material from the Amphitheatre Group.

Comment on the Faunas

Landrum (1975, unpubl.) has described the macrofauna of the lower
Devonian Amphitheatre‘Group fhrdughout central aﬁd central western N.S.W.
(see also Baker et al., 1975),}and this has invoived a re-examination of
the faunas described by Dun (1898) from the boulders in the Cretaceous rocks
at White Cl1iffs, north of Broken.Hill. Many new genera and species have
been recogn}zed. In the Dalhousie and Andamooka boulders the commonest
species are H.. jaqueti and Tentaculites SP.., which are also common in the
Amphitheatre Group. The less common species are also represented there.
The 1ithology of the boulders and the nature of the preservation of the

fossils are directly comparabie with the Amphitheatre Group.
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The distribution of the Amphitheatre Group and the facies variations

i wfthin it have been summarised by Webby (1972) and Landrum (1975). It extends

as far'west as Mcpu]1ochs Range, east of Wilcannia, where Packham (1969) has
reported an occurrénce of H. jaqueti, and possibly even as far west as

Mootwingee (Webby, 1972) though only trace fossils and plants are known from
rocks assigned to the Amphitheatre Group there. The sequence is thought to
become deltaic in the-region‘of the Darling River.

It should be noted that faunally and lithologically the facies of
the more mariné part of the Amphitheatre Group can be reéognised at least as
far south as Heatﬁﬁote, where it is represented by the Mt. Ida Formation
(Ta]ent,f1965). The Florence Quartzite and the Bell Shale of Tasmania also
have some faunal elements in common wifh these units. - The facies analysis of
Landrum suggests that fthere may have been a short-lived connection with the
Amadeus Basin far to the north-west?, but almost certainly marine conditions
did not persist far in that direction.

Webby (1972, Fig. 1) has given a conservative estimate of the western
1imit of marine conditions in Early Devonian time. As can be seen from the
above comments, there may have been incursions of the sea across as far as
the flanks of the“Broken Hill B1ock7 The thickness of the sequence at Heathcote
also suggests that there were marine rocks further west fn Victoria, but these
have subsequently been eroded. Landrum's work suggests that the delta plain
shown on Webby's map in the northern part of the Cobar Basin, was much more
extensive.

GEOLOGICAL SETTING OF THE BOULDERS (P.A.R.)

The boulders from 'Dalhousie' and Andgmgoka occur in the lower
Cretaceous Cadna-owie Formation (Wopfner et al., 1970). This unit is widely
exposed along the margins of the Great Artesian Basin in South Australia
and comprises a variety of predominantly arenaceous rock types, deposited mainly

in a shallow-water marginal marine environment.



.
A distinctive feature of the Cadna-owie Formation is the abundance
of subrounded to well-rounded boulders, upt 1.2 m in size, in the lower
part of the unit. The boulders have a shooth, apparently water-worn surface.
Most of the boulders consist of quartzite derived Tocally from Proterozoic
and Paleozoic formations of the Peake and Denison Ranges, Northern Flinders
Ranges, Stuart Shelf, and the Officer Basin. The boulders are thought to have
or1g1nated on shore11nezeof basement highs during the early Cretaceous marine
transgress1on andA ;ians;:¥ted down submarine slopes by slow sediment creep
Wopfner et al., 1970). Many boulders are probably reworked from Permian
$:¥3::213‘.a1though no polished or striated surfaces have been recorded.
Clasts of reddish acid porphyry derived from the Carpentarian Gawler Range
Volcanics are dominant in the south but become less common in the Cadna-owie
Formation further north.
The Mesozoic sediments of the Great Artesian Basin overlie three
Permian basins in the north of South Australia: the Cooper, Pedirka and
_ diamicties
Arckaringa Basins (Fig. 2). The Permian deposits include Iziiixes conglo-
merates, sands and mud$tones with coal layers, depos1tegm$¥2%%r1ne, fluviatile
and lacustrine conditions. Older Paleozoic sediments occur in the Officer,
Amadeus, Warburton and Arckaringa Basins (Fig.'2).
TRANSPORT OF THE BOULDERS (K.S.W.C. and P.A.R.)
The Tithology and faunisgf ;&sn:oglginilg;? remarkably similar
to the Amphitheatre Group. There #s—H+ttle-doupt that the boulders were
derived from the Amphitheatre Group in New South Wales, or from fts equivalents
in Victoria and Tasmania. The fossils preserved in the boulders have not
been recorded in focks of Devonian or possible Devonian age in the north of

South Australia or the Northern Territory, such as the Mereenie Sandstone

(Amadeus Basin) or the Mount Chandler Sandstone (Officer Basin).
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The large boulders at Dalhousie and Andamooka could not have been
carried for great distances by traction currents or creep on submarine slopes.
The only available local sources are the Permian :gaggigifjihat underlie
Mesozo1c sediments in the Cooper, Pedirka and Arckaringa Basins. These

-am :c+r“25
42444%@5 are relatively unconsolidated and would have read11y shed their

diamictites
clasts. However, no Lower Devonian boulders have been found in the t;lla&es
~ Nevertheless, it seems most 1likely that the boulders were transported to
South Australia by Permian ice and reworked later into the Cadna-owie
Formation.

Permian ice in Tasmania moved between northeast and southeast, and
hence Tasmanian boulders are unlikely to have reached South Australia (see
Crowell & Frakes, 1971, for summary). Ice on the possible source areas in
Victoria would have been moving to the north and northeast. Such ice is known
to have transported Mt. Ida Formation material in these directions to such
sites as Eppalock Dam and Wangaratta (Talent & Thomas, 1967). It is possible
that some of the material in the boulders at White Cliffs came from the
south since they contain specimens of Notoconchidium (see the Rhynchonella ? in
Dun, 1898, P1. 1%, fig. 7) a genus known in Victoria and Tasmania, but not in
the Amphitheatre Group. On the other hand if there were an ice cap over
central New South Wales as indicated by Crowell & Frakes (1975, Fig. 22.1)
blocks picked up in central Victoria or western New South Wales could have
been transported around the eastern and northern flanks of the“Broken Hill
B]ock”and on to the Cooper Basin, or possibly into the Pedirka Basin. Erratics
may have been carried around the Permian basins on ice-rafts, as happens
today in the Great Lakes of North America. The inferred north to northwesterly
direction of ice movement agrees with measurements of glacial striations at

Hallett Cove and Inman_Va11ey, south of Adelaide (Segnit, 1940; Howchin, 1926).
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The last phase of transportation of the boulders would have taken place

in thedﬁar]y Creiaceous, when the advancing sea eroded exposed areas of
lamicHite
Permian £+H+te and reworked erratics into the Cadna-owie Formation. Areas
hlmic_"‘? e .
of tiHrite accessible to marine erosion would have occurred on the shallow

margins of the Great Artesian Bast; and on basement highs such as the Peake
. ]Rmir,'['i{“e '
and Denison Ranges, where Permian idd4#e outcrops on the western flank.
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