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The brachiopod faunas are described from three successive stratigraphic units in the Bredbo area,
between Canberra and Cooma - the Cappanana Formation, Colinton Volcanics and lower Rothlyn
Formation. The first two have type localitics in the arca. There are 16 specices in all, most of which occur
at least in the Cappanana Formation, but there are no implications of a useful biostratigraphic succession.
Many species are common to the Delegate River Mudstone south of Cooma and the Canberra Formation
in Canberra, and the only previously unknown specices is a probable Rhynchotrema, represented by just
a few specimens. Comparison with faunas of known age in the Canberra-Yass area indicate a Wenlock
(Early Silurian) age, most likely Sheinwoodian. This supports the most recently proposed stratigraphic
framework, and the likelihood that the volcanic units in the region were probably crupted over relatively

brief intervals of time.
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INTRODUCTION

Bredbo village is about 60 km south of Canberra
on the Monaro Highway, on the eastern side of the
Murrumbidgee River valley (Fig. 1). While the
existence of Silurian rocks had been known for some
time, the first detailed study of the area was by Browne
(1944), with subsequent work for the 2™ edition of
the Canberra 1:250 000 geological sheet (Best et al.
1964). More detailed mapping was carried out for
the Michelago 1:100 000 sheet (Richardson 1979),
later revised by Henderson (1990). Henderson’s
work is the basis of the geological map in Fig. 1,
and the following account. Pickett (1982:60-62)
listed the fossils that had been reported (but not
described) from the Silurian units. The present paper
documents the brachiopod fauna from the Bredbo
area, complementing the description by Strusz (2013)
of very poorly preserved brachiopods from a southern
continuation of one of the units, the Cappanana
Formation, east of Cooma.

GEOLOGICAL SETTING

The Bredbo area lies on a narrow graben-like
meridional extension of the Silurian Canberra-Yass
Shelf between Canberra and Cooma. The Silurian
rocks are in faulted contact with the Murrumbidgee
Batholith to the west, and are faulted against or
unconformably overlie Llandoverian graptolitic
shale and Upper Ordovician sandstone and black
shale to the east. Volcanic rocks of rhyolitic to
dacitic composition dominate the succession, which
comprises three conformable stratigraphic units:
Cappanana Formation, Colinton Volcanics (both first
used by Best et al. 1964) and Rothlyn Formation
(introduced by Henderson 1990). The boundaries
between these units are gradational, and not
everywhere easily recognisable. Henderson thought
the succession to be more akin to that in the Captains
Flat basin to the east of Canberra, than to the rather
more complex succession around Canberra itself.
The type locality for the Cappanana Formation is
along Cappanana Creek east of Bredbo, and for the
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Figure 1. Geological map of the Bredbo area, sim-
plified from Henderson (1990), showing locali-
ties referred to in this paper, and detailed in the
Appendix. The rocks west of the Murrumbidgee
Fault belong to the Murrumbidgee Batholith. Lo-
calities P56, P57 are those of Pillans (1974).

Colinton Volcanics is Colinton Hill, just north of the
area shown in Figure 1.

Cappanana Formation

The unit immediately above the unconformity is
the shallow-marine Cappanana Formation, comprising
a discontinuous basal quartz-rich sandstone grading
upward into shale and siltstone, some calcareous,
with scattered thinly bedded and massive limestone
lenses. Towards the top there are layers of dacitic
tuff, mostly reworked. Thickness is 700 m or less.
Macrofossils are common; those in the terrigenous
beds appear to be mostly preserved as storm or slump
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deposits, and include shells and trilobites that are
generally dissociated and often broken. Fossils in the
finer-grained rocks are generally distorted, probably
as a result of both burial compaction and subsequent
tectonic compression.

Colinton Volcanics

Partly marine but mainly subaerial, this thick
volcanic unit overlies the Cappanana Formation. The
base is defined as the first major volcanic layer. The
formation is mostly dacitic crystal tuff, with rhyolites
in the upper part; there are sporadic flows. There are
also interbedded siltstones, and occasional limestone
lenses. The formation is thickest in the north (up
to 4000 m), thinning southward with increasing
sedimentary content until disappearing near Cooma.
This suggests that the volcanic centre was in the north
or northeast. The sedimentary rocks contain shelly
fossils, indicating a marine environment.

Rothlyn Formation

The Rothlyn Formation extends from near
Bredbo to south of Cooma, and has also been found
in a small area west of Michelago. It overlies the
Colinton Volcanics, the base being defined as the first
thick shale or limestone above the Volcanics, and
differs from that formation in the composition of its
volcanic content, and the much greater proportion of
sedimentary rocks (about 50%). Shales dominate the
latter, but there are also some thick limestone lenses,
and sporadic sandstone beds especially towards the
top of the unit; fossils indicate a marine environment.
Apart from minor basalt, the volcanic rocks are
rhyolitic to mostly dacitic, and always porphyritic.
Henderson (1990) considered the volcanic centre to
lie east to northeast of Cooma.

CORRELATION AND AGE

Henderson’s detailed mapping extended from
the southern edge of the Canberra area to Cooma
(Henderson 1990). He showed that near Tharwa at the
southern edge of Canberra, the Williamsdale Dacite
Member near the top of the Colinton Volcanics was
petrographically and geochemically very similar to
the Deakin and overlying Laidlaw Volcanics, differing
in much higher content of titanium, magnesium
and total iron oxides. The uppermost levels of the
Colinton Volcanics a little to the south (south from
Williamsdale) are rhyolitic to dacitic crystal tuffs
very similar to dacitic crystal tuffs at the base of
the Laidlaw Volcanics. In particular, these crystal
tuffs both contain allanite. Henderson considered it
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Figure 2. Correlation of Llandovery and Wenlock formations in the
southern Canberra and Bredbo areas, based on Henderson (1990),
Percival and Zhen (2017) and Strusz and Percival (in press).
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unconformably overlain by the
Camp Hill Sandstone Member
at the base of the Canberra
Formation (Henderson 1981).
There is similarly a discontinuous
sandstone layer at the base of
the Cappanana Formation. It is
therefore reasonable, as shown
by Henderson (1990) on his
map, to correlate the Cappanana
Formation with the Canberra
Formation. All these relationships
are summarised in Figure 2.
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The distribution of species
recognised in this paper is
shown in Figure 3. Given the
few localities in the Colinton
Volcanics and Rothlyn Formation
which have contributed to this
study, it is likely that more of the
- taxa recorded in the Cappanana
Formation extend to higher levels
than shown. This also follows
from the known distribution
of species in the Canberra and
Yass successions (Strusz 2010b),
whose stratigraphic relationships
and age have been discussed
in detail by Percival and Zhen

Figure 3. Species range chart. Abbreviations: Cap - Cappanana For-
mation; Col - Colinton Volcanics; Roth - Rothlyn Formation (lower

part).

probable that the uppermost Colinton Volcanics were
coeval with the lower Laidlaw Volcanics. It follows
from this that the shales overlying this level in the
Laidlaw Volcanics are readily correlatable with the
onset of sedimentation in the Rothlyn Formation,
overlying the Colinton Volcanics.

The Cappanana Formation north of Bredbo is
unconformable on the Ryrie Formation, consisting
of a basal siltstone overlain by sandstone and minor
interbedded siltstone. The siltstone has yielded a sparse
graptolite fauna of late Llandovery age (Richardson
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(2017) and Strusz and Percival
(in press). Most of the species in
the Bredbo fauna are known from
those successions, where they
extend from the mid-Wenlock
into the Ludlow. Only three are there restricted to
the Wenlock. Mesoleptostrophia (Mesoleptostrophia)
oepiki, which is the most abundant species around
Bredbo, is from the Canberra Formation, of
Sheinwoodian age. Hedeina oepiki occurs in the
Canberra Formation and in the Walker Volcanics, also
of Sheinwoodian age. Rufispirifer nucula occurs in
the Homerian Yarralumla Formation (but also in the
Ludlow Molong Limestone farther north). It is clear
that the succession from Cappanana Formation to at
least the lower part of the Rothlyn Formation is of
Wenlock age, and most probably Sheinwoodian.
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SYSTEMATIC PALAEONTOLOGY

The specimens documented in this study are
held by Geoscience Australia in the Commonwealth
Palaeontological Collection (catalogue numbers
prefixed CPC) and the Research School of Earth
Sciences, Australian National University (catalogue
numbers prefixed ANU), both in Canberra.
Geoscience Australia also holds unregistered material
from localities in the Bredbo area with field numbers
CC105-108, 188-198, 304-318, BEG27, 34-42.
Details of the localities used in this study are given
in the Appendix. Specimens cited from the fossil
collection of the Australian Museum, Sydney, bear
the prefix AMF.

There are no new species in this fauna, so
the following descriptions highlight only those
features needed to establish specific identification.
Classification follows that in the Treatise on
Invertebrate Paleontology, part H, Brachiopoda
(Revised) (Kaesler 1997-2006), and references to
taxa at and above the level of genus may be found in
the relevant parts of the Treatise.

Nearly all the samples are heavily weathered
and decalcified moulds, and most are distorted to
a highly variable extent by burial compaction and
subsequent tectonic compression. A consequence
of the weathering is that very few of the specimens
are capable of withstanding the making of latex
casts, even after strengthening, so this has not been
attempted.

Class STROPHOMENATA Williams et al., 1996
Order STROPHOMENIDA Opik, 1934
Superfamily STROPHOMENOIDEA King, 1846
Family LEPTOSTROPHIIDAE Caster, 1939
Genus MESOLEPTOSTROPHIA Harper and
Boucot, 1978
Subgenus MESOLEPTOSTROPHIA Harper and
Boucot, 1978

Type species
Mesoleptostrophia  kartalensis Harper and
Boucot, 1978, nom. nov. pro Stropheodonta

(Leptostrophia) explanata Paeckelmann and Sieverts,
1932, non Sowerby, 1842. Emsian, Turkey.

Mesoleptostrophia (Mesoleptostrophia) oepiki
(Strusz, 1985)
Fig. 4.

Synonymy
Leptostrophia (Leptostrophiella) oepiki Strusz,
1985: 110-111, figs 4-5.
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Figure 4. Mesoleptostrophia (Mesoleptostrophia)
oepiki. A, CPC43761, ventral valve internal and
external moulds, Cappanana Formation local-
ity CC189; B, ANU33479B, ventral valve inter-
nal mould, Rothlyn Formation locality P57; C,
holotype CPC24751, ventral valve internal mould,
Canberra Formation, Fyshwick, Canberra.

M. (Mesoleptostrophia) oepiki (Strusz); Strusz
2010b, figs 2, 3K-M; Strusz 2011: 33-35, fig. 2.

Holotype
CPC24751; Canberra Formation, Wenlock,
Fyshwick, A.C.T.

Material

CPC43761, 43762, 43835 to 43838, locality
CC189; CPC43794, locality CC190; CPC43824,
43825, locality BEG42, ANU33479B, 33480 to
33482, Pillans locality 57. All ventral valves.
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Diagnosis

‘Moderately concavo-convex Mesoleptostrophia
of medium to large size, uniformly costellate, with
long narrow alae, denticulation to 1/3 width of corpus;
low ridges posterolaterally bounding subtriangular,
posteriorly strongly impressed ventral muscle field,
lateral to which valve floor is coarsely tuberculate;
fine ventral myophragm; prominent notothyrial
platform continuous with dorsal myophragm and pair
of often prominent curved muscle-bounding ridges.’
(Strusz 2011:33).

Description

Material comprises only ventral valves, mostly
incomplete internal moulds. Valve semioval, weakly
to moderately convex with very small beak. Ornament
evenly costellate, about 20 in an arc of 5 mm at 5
mm radius. Where preserved, alae narrow and long,
mostly separated from corpus by broad, shallow
reentrants. Greatest observed hinge width calculated
at 32.7 mm, greatest observed width of corpus in
front of reentrants over 22 mm; Wh/Wc¢ about 1.5;
Lv/Wc 0.8-0.9. Interarea low, flat to slightly concave,
moderately to strongly apsacline; delthyrium open,
triangular.

Cardinal margin denticulate for about 40% of
corpus width. Muscle field triangular to flabellate,
smooth-floored, with fine to weak myophragm,
impressed especially posteriorly, bounded laterally by
weak to low, coarsely tuberculate ridges; valve floor
outside muscle field finely and densely tuberculate.
Apical process small, low.

Remarks

The differences between the two known species
of Mesoleptostrophia in the Silurian of the Canberra-
Yass Shelf are fully discussed in Strusz (2003:10;
2011:33), Strusz (2013:7) and Strusz and Percival
(in press). The only consistent distinction between
these very close and quite variable species lies in
external morphology: M. (M.) oepiki differs from M.
(M) quadrata (Mitchell, 1923) in developing long
slender alae separated from the corpus by shallow to
absent reentrants, and coarser ornament. It remains
uncertain whether these differences are purely a
reflection of differing environments, or phylogenetic
change within a lineage, but the conclusion of Strusz
and Percival was that the former is unlikely. Also
very similar is Mesopholidostrophia bendeninensis
(Mitchell, 1923), but this can be distinguished by its
very weak external ornament and detailed internal
differences (Strusz 2013). The Bredbo occurrence
can add nothing further.
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Family EOPHOLIDOSTROPHIIDAE Rong and
Cocks, 1994
Genus EOPHOLIDOSTROPHIA Harper, Johnson
and Boucot, 1967
Subgenus MEGAPHOLIDOSTROPHIA Rong,
Huang, Zhan and Harper, 2013

Type species

Eopholidostrophia (Megapholidostrophia) mag-
nifica Rong et al., 2013:39-42, basal Anji Formation,
Dakengwu, Chun’an County, Zhejiang Province,
southeastern China; lower Rhuddanian, lower
Llandovery, basal Silurian.

Diagnosis

‘Large, up to 32.5 mm wide, Eopholidostrophia
subgenus with extravagant dorsal geniculation and
long trail at angles of 70-100 degrees to disc; anterior
margin trilobate.” (Rong et al. 2013:39).

Eopholidostrophia (Megapholidostrophia) sp.
Fig. 5

Material
CPC43799. 43800, locality CC307.

Description

The ventral valves are all large (Lv to 41 mm,
Ws to a calculated 58 mm) and strongly convex, with
variable strength of geniculation. Alae small, may be
separated from the corpus by a slot-like reentrant.
Denticular plates triangular, extend to about 1/3
corpus width. Muscle field wide, flabellate, about
2/5 of valve length, posteriorly impressed, with a
weakly grooved floor, divided by a fine myophragm.
Valve floor outside muscle field finely but densely
tuberculate.

The single dorsal internal mould is very
incomplete and fairly strongly distorted; it is nearly
flat, with narrow alae. Cardinal process lobes upright,
disjunct, separated from a notothyrial platform by a
prominent depression. Extending forward from the
platform is a long fairly robust myophragm, and a
pair of shorter moderately divergent ridges flanking
a weakly expressed muscle field. Socket plates well
developed, widely divergent.

Remarks

The relationship of Eopholidostrophia (Mega-
pholidostrophia) to E. (Eopholidostrophia) is fully
discussed by Strusz and Percival (in press). The
material from Bredbo is sparse - one dorsal internal
mould, six ventral internal moulds, all incomplete
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Figure5. Eopholidostrophia (Megapholidostrophia) sp. A, CPC43800,
slab with six distorted ventral valve internal moulds; B, nearly com-
plete ventral valve internal mould on CPC43800; C, CPC43799, in-
complete and strongly distorted dorsal valve internal mould; local-

ity CC307, Cappanana Formation.

and not as well preserved as what is almost certainly
the same species from farther south in the Quidong
area, so can add nothing to that discussion.

Superfamily PLECTAMBONITOIDEA Jones, 1928
Family XENAMBONITIDAE Cooper, 1956
Subfamily AEGIROMENINAE Havli¢ek, 1961
Genus EPILIDOAEGIRIA Strusz, 1982

Type species

Aegiria (Epelidoaegiria) chilidifera Strusz, 1982.
Walker Volcanics, Canberra, Australia; Wenlock,
Lower Silurian.

Epelidoaegiria minuta chilidifera Strusz, 1982
Fig. 6

Synonymy
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Aegiria (Epelidoaegiria)
chilidifera Strusz, 1982: 116-118,
figs 9, 10.

Epelidoaegiria minuta
chilidifera Strusz, 1982; Strusz
2003: 17-19, figs 12, 13, cum syn.

Holotype
CPC20387; Walker Volcanics,
Sheinwoodian, Canberra, ACT.

Material
CPC43805
CC312.

to 43810, locality

Diagnosis

‘Relatively large and rarely
sulcate Epelidoaegiria with fine
unequally  parvicostellate ribs,
more costac on dorsal valve than
on ventral, hinge line usually less
than greatest width, prominent
crescentic pseudodeltidium, and
dorsal median septum extending
slightly beyond bema to about valve
mid-length’ (Strusz 2003:17).

Remarks

As summarised by Strusz
and Percival (in press), the two
subspecies of E. minuta are very
close morphologically, but can be
separated on a number of points
(see Table 5 in Strusz 2003). The
generally distorted and rather
poorly preserved Bredbo specimens are about the
same maximum size as E. minuta minuta from Yass
(measured Ls up to 4.2 mm, Ws up to 6.7 mm),
but ribbing is finer and less angular than in that
subspecies, there is no dorsal sulcus, the bema is weak
or absent, and where present is the same length as the
dorsal myophragm, both being less than the length
of the valve. From these it follows that the Bredbo
specimens belong to the type Canberra subspecies E.
m. chilidifera.

Class RHYNCHONELLATA Williams et al., 1996
Order ORTHOTETIDA Waagen, 1884
Suborder ORTHOTETIDINA Waagen, 1884
Superfamily CHILIDIOPSOIDEA Boucot, 1959
Family CHILIDIOPSIDAE Boucot, 1959
Subfamily CHILIDIOPSINAE Boucot, 1959
Genus MORINORHYNCHUS Havlicek, 1965

Proc. Linn. Soc. N.S.W., 139, 2017



D.L. STRUSZ

Figure 6. Epelidoaegiria minuta chilidifera. A, CPC43808, strongly distorted ventral valve internal
mould; B, CPC43806, strongly distorted dorsal valve internal mould with weak myophragm, and bema
just visible on right side; C, CPC43810, part of slab with ventral valve internal mould and dorsal valve
external mould; D, CPC43807, dorsal valve and ventral valve external mould; E, CPC43809, dorsal
valve external mould; locality CC312, Colinton Volcanics.

Type species
Morinorhynchus  dalmanelliformis  Havlicek,
1965, p. 291; Ludlow, Prague Basin, Bohemia.

Morinorhynchus sp. cf. M. oepiki Strusz, 1982
Fig. 7

Synonymy
cf. Morinorhynchus oepiki Strusz, 1982:119-122,
figs 14-15.

Holotype
CPC20987;
Canberra, ACT.

Walker  Volcanics, Wenlock,

Proc. Linn. Soc. N.S.W., 139, 2017

Material

CPC43770, 43777, 43830, 43831, locality
CC189; CPC43801, locality CC307; CPC43821,
locality BEG38; ANU33483-33484 (counterparts),
33488, Pillans locality 56.

Description

Shell medium-sized, subquadrate in outline;
ventral valves gently convex with greatest curvature
atumbo, dorsal valve almost flat, anterior commissure
rectimarginate. Largest observed ventral valve 17 mm
long and about 21 mm wide (Ls/Ws ca 0.8), hinge
almost as wide as valve, greatest width towards mid-
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