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Late Triassic conodonts from Sahul Shoals No. 1, Ashmore Block, northwestern

Australia

P.J. Jones! & Robert S. Nicoll!

The conodont Epigondolella primitia Mosher, 1970 has been
recovered from core 4 (1883.2-1889.6 m) in Sahul Shoals No. 1 well
on the Ashmore Block, offshore northwestern Australia. It has been

dated as latest Karnian to earliest Norian (Late Triassic). The Late
Triassic sequence in the well is correlated with the Triassic of Austria
and British Columbia, Canada.

Introduction

The recovery of a small conodont fauna of Late Triassic age
from Sahul Shoals No. 1 petroleum exploration well drilled
on the Ashmore Block off the northwestern Australian coast
is important because it is the first record of conodonts of
this age in Australia.

McTavish’s (1973) description of an Early Triassic fauna from
the offshore Perth and Carnarvon Basins is the only
previously published description of Triassic conodonts from
Australia. This is partly because Triassic rocks are mostly
restricted to the offshore margins, and the wells that have
penetrated marine sequences have not been specifically
examined for conodonts. A study of material from both old
and new offshore wells would probably yield many more
conodont faunas of Triassic age, which could be very useful
in the establishment of a detailed biostratigraphic zonation
for the Triassic sequence in these areas.

Locaiities in Timor (Nogami, 1968), Papua New Guinea
(Skwarko & others, 1976) and New Zealand (Jenkins &
Jenkins, 1971) represent the only Late Triassic conodont
faunas to have been described in areas immediately adjacent
to Australia.

Geologic setting

Sahul Shoals No. 1 well is situated at the western end of the
offshore Bonaparte Basin (11°25'36"S, 124°32'50”E), 375 km
northwest of Cape Londonderry, Western Australia, and 137
km south of Timor, Indonesia (Fig. 1). Structurally, it is on
the eastern end of the Ashmore Block (Laws & Kraus, 1974),
near the point where this structure and the Vulcan Sub-basin
are truncated by the southern margin of the Timor Trough
(Kraus & Parker, 1979, fig. 3). The well, sited in 28 m of
water, was drilled in late 1969—early 1970 by Burmah Oil
Company of Australia Limited (BOCAL) to a total depth
of 3802 m.

The well completion report (BOCAL, 1970) includes palacon-
tological studies on Foraminiferida by D.R. Wall, M.
Apthorpe, and A.R. Lloyd; Ostracoda by P.J. Jones; Mollusca
by S.K. Skwarko; Polyzoa and Brachiopoda by K.SW.
Campbell; and microflora by B.E. Balme.

Stratigraphy

The well passed through 1756 m of Quaternary, Tertiary, and
Cretaceous carbonates and minor shale that unconformably
overlie Triassic rocks. The Triassic sequence (Fig. 2) is 1955 m
thick and can be separated into an upper marine unit of
mixed shale and calcareous lithology; a middle unit, partly
non-marine, of sandstone and shale; and a lower marine unit
of siltstone and shale. The hole bottomed in 53 m of
recrystallised Permian limestone.
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Figure 1. Location of BOCAL Sahul Shoals No. 1 well, Ashmore
Platform, northwestern Australia.

Stratigraphic control of the Triassic succession
(1793.66—3748.86 m) is based on evidence from palynology
by B.E. Balme, Ostracoda by P.J. Jones, and Mollusca by
S.K. Skwarko (in BOCAL, 1970). Balme assigned the strata
between 3529.4 and 3748.86 m to the Lower Triassic, which
is consistent with the early Middle Triassic age determined
by Skwarko (in BOCAL, 1970) for molluscans slightly higher
in the succession. Balme referred the sequence between 1811
and 2564 m to the Upper Triassic, but was unable to establish
a boundary between the Middle and Upper Triassic on a
palynological basis. He recognised that the Upper Triassic
spore-pollen assemblages resembled those from the
Mungaroo Beds of the Carnarvon Basin. The ostracods
between 1828.9 and 1888.4 m are marine and indicate a
general Late Triassic age (Jones in BOCAL, 1970).

Material

'Four samples from Sahul Shoals No. 1, core 4 (1883.2-
1889.6 m) were examined for microfossils. Ostracods were
recovered from all samples, but conodonts were found only
in the intervals 1884.45-1885.67 m and 1888.35-1889.56 m.
They were obtained from a shaly limestone as a by-product
of the ostracod processing; the samples have not been treated
with acid.
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Figure 2. Portion of the graphic log of Sahul Shoals No. 1 well
(adapted from BOCAL, 1970), showing the location of conodonts
(arrowed) in core 4; 1883.2 m (6177 ft) to 1889.6 m (6198 ft).

Conodont fauna

The conodont fauna recovered as part of this study is
restricted to a single species, Epigondolella primitia Mosher,
1970. The material has a conodont colour alteration index
(CAI) value of 1, indicating that the sediments containing
the conodont fauna have not been exposed to temperatures
greater than about 80°C. (Epstein & others, 1977).

Systematic palaeontology

Genus Epigondolella Mosher, 1968
Type species Polygnathus abneptis Huckriede, 1958
Epigondolella primitia Mosher, 1970
Figure 3

Synonymy

1970 Epigondolella primitia n. sp.; Mosher, p. 740, Pl. 110,
figs 7-13, 16, 17.

1980 Epigondolella primitia Mosher; Krystyn, p. 76, P. 13,
figs 1-7.

1982 Epigondolella primitia Mosher; Koike, p. 18, Pl. 1, fig.
29-36.

Material studied. Six specimens; all deposited in the
Commonwealth Palaeontological Colléction (CPC) at the
Bureau of Mineral Resources, Canberra under the CPC
numbers 25712 to 25717. (Specimens 25716 and 25717 are not
figured.)

Remarks. The specimens are all broken: two have complete
platforms (Fig. 3C, D), one has the anterior part of the
platform preserved (Fig. 3B), and a fourth is a blade with
only the anteriormost part of the platform attached (Fig. 3A).
Two additional specimens are partial blades that closely
resemble the specimen illustrated. No ramiform elements were
recovered.

The specimens are unquestionably assigned to Epigondolella
primitia on the basis of the presence of nodes on the anterior
part of the platform and reduced node development on the
posterior part of the element. The aboral surface has a well-
developed keel that bifurcates posteriorly to the pit. The oral.
surface ornamentation distinguishes our material from E.
abneptis and the well developed bifurcated keel distinguishes
the specimens from Gondolella nodosa.

Age

Epigondolella primitia has a very restricted stratigraphic
range. In the Salzkammergut area of Austria (Krystyn, 1980)
it is found in the uppermost part of the Upper Karnian
(Tuvalian) and extends into the lowermost part of the Lower
Noriann (Lacian), over a maximum thickness of less than
10 m. In terms of Krystyn’s conodont zonation it extends
from the Upper Gondolella nodosa Assemblage Zone to the
top of the Epigondolella primitia Assemblage Zone. This
corresponds to the upper part of the Anatropites Bereich
through to the lower part of the Guembelites jandianus Zone
of the ammonoid zonation (Krystyn, 1980).

In British Columbia, Canada, Orchard (1983) reported E.
primitia from the uppermost part of the Upper Karnian and
extending into the lowermost part of the Lower Norian in
what he refers to as the E. primitia conodont zone. This
corresponds to the upper part of the Klamathites macrolo-
batus and most of the Mojsisovicsites kerri zones of Tozer’s
(1967) ammonoid zonation.

The recovery of additional diagnostic conodont elements is
required to determine if the fauna described in this study
belongs in the Late Karnian or the Early Norian (viz.,
Gondolella polygnathiformis or G. navicula, respectively).

Discussion

The recorded distribution of Triassic conodont faunas in
Australia and adjacent areas is very limited (McTavish, 1975).
McTavish (1973) reported an Early Triassic conodont fauna
from the subsurface of the offshore Perth and Carnarvon
Basins. Unidentified conodonts have been recovered from the
Blina Shale (Lower Triassic) in wells from the onshore portion
of the Canning Basin (Nicoll, 1984). Berry & others (1984)
reported on a limited Lower Triassic fauna from the northern
side of eastern Timor.

Upper Triassic conodont localities are more common in the
Indonesian Archipelago. Nogami (1968) described a series
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Figure 3. Epigondolella primitia, Pa elements.

All figs. x 150. A-C from Sahul Shoals No. 1, core 4, interval 1888.35-1889.45 m; D from core 4, interval 1884.45-1885.67. A, lateral view (CPC25712).
B, lateral view (CPC25713). Ca, oral view; Cb, lateral view; Cc, aboral view (CPC25714). Da, oral view; Db, aboral view (CPC25715).

of conodont faunas from spot samples obtained from Timor,
and one of his illustrated specimens (Nogami, 1968, Pl. 8,
fig. 8) has since been assigned to Epigondolella primitia by
Mosher (1973).

Metcalfe & others (1979) described a Late Karnian conodont
fauna from Sumatra that includes E. primitia. Other Upper
Triassic conodont faunas have been reported from peninsular
Malaysia (Koike, 1973), western Thailand (Kemper & others,
1976), and Papua New Guinea (Skwarko & others, 1976).

The initial biostratigraphy proposed for Sahul Shoals No.
1 well (BOCAL, 1970) has been refined by later studies.
Skwarko & Kummel (1974) studied the ammonite and pele-
cypod fauna present in core 9 (3268.2-3274.7 m) and
suggested that the association of the ammonite Nicomedites?
with halobiid pelecypods probably indicated an early Middle
Triassic (early Anisian) age.

Application of Dolby & Balme’s (1976) Triassic spore—pollen
zonation of the Carnarvon Basin to Balme’s spore—pollen
distribution (in BOCAL, 1970) indicates that in the Upper
Triassic succession in Sahul Shoals No. 1 the interval between
at least 1859 m and 2564 m falls within the Samaropollenites
speciosus Zone of the Onslow Microflora. Dolby & Balme
regarded this zone as Late Karnian in age. Recent studies of
the dinoflagellate floras (Helby & others, in press) in Sahul
Shoals No. 1 indicate a Late Karnian or possibly basal Norian
age for the interval 1808.8-2102.7 m.

The discovery of the conodont species Epigondolella primitia
Mosher 1970 in Sahul Shoals No. 1, core 4 (1883.2-1889.6 m)
adds more precision to the dinoflagellate and spore—pollen
data, in that this species indicates that the Karnian—Norian
boundary is within a few metres of this depth, and suggests
a basal Norian age for at least the upper 75 m of the Triassic
sequence in this well.

Finally, this find has certain palaeogeographical implications.
On the basis of Triassic conodont distributions, McTavish
(1975) argued for the presence of Malaya adjacent to
northwestern Australia and Timor as part of the Gondwana-
land margin. Audley-Charles (1983) later recognised a Late
Triassic magmatic arc that united eastern Australia, the Kubor
range of New Guinea, Borneo, Sumatra, the Thai-Malay
Peninsula, Burma, and southern Tibet into an active
continental margin during the Late Permian to Late Triassic.
The discovery of Epigondolella primitia in an autochthonous
Upper Triassic sequence on the northwestern continental
margin of Australia now provides a palacogeographical link
with the Late Triassic (latest Karnian—earliest Norian)
conodont faunas of Timor, western Malaya, Thailand, and
Sumatra.
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