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The problematic ‘chelicerate’ Melbournopterus crossotus
Caster & Kjellesvig-Waering: a case of mistaken identity

JAMES C. LAMSDELL, IAN G. PERCIVAL and MARKUS POSCHMANN

LAMSDELL, J.C., PERCIVAL, I.G. & POSCHMANN, M., 2013. The problematic ‘chelicerate’ Melbournopterus crossotus Caster & Kjellesvig-Waering: a
case of mistaken identity. Alcheringa 37, 344–348. ISSN 0311-5518.

The type (and only known) specimen of Melbournopterus crossotus Caster & Kjellesvig-Waering, an enigmatic late Silurian fossil that was initially
assigned to the eurypterid family Stylonuridae, is critically examined for the first time in 60 years. It is reinterpreted as most likely the dorsal valve
of a craniate brachiopod, with prominent paired adductor muscle scars (described originally as ‘lateral eyes’) situated anteromedially, a short hinge-
line and a spinose anterior margin.
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MELBOURNOPTERUS CROSSOTUS Caster &
Kjellesvig-Waering, 1953 is known from a single enig-
matic specimen in part and counterpart, described from
the upper Silurian (Monograptus nilssoni Zone) Dargile
Formation near Heathcote in central Victoria, Australia.
The fossil, originally assigned to the eurypterid family
Stylonuridae, was interpreted as the external mould of
an isolated carapace displaying external cuticular orna-
mentation and lateral eyes. However, the morphology of
these ‘lateral eyes’ is unlike those of any other stylonu-
rid; they are rectangular, positioned on the posterior half
of the carapace and angled so they converge anteriorly
at the centre of the carapace. Furthermore, the posterior
margin possesses short, blunt spines. These unusual
characteristics have led to uncertainty over the speci-
men’s assignment. Tollerton (1989) placed it in Eur-
ypterida incertae sedis, but Plotnick (1999) suggested
that Melbournopterus was not a eurypterid, instead con-
sidering that it may be a xiphosuran, whereas Tetlie
(2004) retained Melbournopterus within Eurypterida but
as a mycteropid.

Xiphosurans are represented in Australia by only a
handful of occurrences, including Victalimulus mcqueeni
Riek & Gill, 1971 from the Lower Cretaceous
Koonwarra Fossil Bed within the Strzelecki Group of
Victoria, Austrolimulus fletcheri Riek, 1955 from a
shale lens within the Middle Triassic Hawkesbury
Sandstone of the Sydney Basin, New South Wales,

Paleolimulus (=Dubbolimulus) peetae (Pickett, 1984)
from the Middle Triassic Ballimore Formation and
Kasibelinurus amicorum Pickett, 1993 from the Upper
Devonian Mandagery Sandstone, both in central NSW,
and Paleolimulus sp. from the Upper Permian Jackey
Shale in Tasmania (Ewington et al. 1989). Interestingly,
all these specimens have been found in rocks inter-
preted as freshwater deposits, either lacustrine or fluvial
in origin. Two other species referred to xiphosurans by
Chapman (1932) were reviewed and rejected by Pickett
(1984). There are even fewer records of indisputable
eurypterids from Australia (see the review by Selden
1993), with occurrences limited to Acutiramus cf. bohe-
micus (Barrande, 1872) from the Lower Devonian of
Victoria (Burrow et al. 2002) and Adelophthalmus
waterstoni (Tetlie, Braddy, Butler & Briggs, 2004),
originally assigned to Rhenopterus, from the Upper
Devonian of Western Australia, whereas Pterygotus (?)
australis McCoy, 1899 from the upper Silurian of Mel-
bourne, and other fragments from strata of similar age
in the Cootamundra district of southern NSW that were
referred to Hughmilleria by Gill (1951) or to Pterygotus
by Caster & Kjellesvig-Waering (1953) are based on
undiagnostic material. Considerable fragmentary
eurypterid material from upper Silurian rocks in the
Melbourne region remains undescribed in the collec-
tions of Museum Victoria (David Holloway pers.
comm., in Burrow et al. 2002). All known Australian
eurypterids occur in marine strata.

If Melbournopterus were a xiphosuran, it would be
the earliest representative of the group in Australia.
Alternatively, if its eurypterid affinities could be
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established conclusively, this would have important
implications for eurypterid biogeography and evolution.
Although pterygotids and adelophthalmids were good
dispersers capable of traversing the oceans between
continents, the same does not apply to either stylonurids
or mycteropids (Tetlie 2007); hence the occurrence of a
representative of either group in the Silurian of Austra-
lia would lend support to the possibility of a Gondwa-
nan origin for Eurypterida (Lamsdell et al. 2013). If
Melbournopterus were a mycteropid, it would also be
the oldest known member of the group.

Very few morphological characters support the
assignment of M. crossotus to either group, however,
and there is a very strong possibility that the phyloge-
netic position of this enigmatic fossil lies elsewhere.
Surprisingly, despite the uncertainty of its affinities, the
specimen itself has never been restudied in the six dec-
ades since the original description, making its critical
re-examination essential. Furthermore, the alleged image
of the counterpart provided by Caster & Kjellesvig-
Waering (1953, fig. 2) actually is the same as their illus-
tration of the part specimen (their figure 1), the photo-
graph margins simply having been trimmed. The
counterpart of the specimen is, therefore, figured here
for the first time.

Material and terminology
The unique specimen preserved as part and counterpart,
now housed in Museum Victoria (in Melbourne) with
catalogue number MV P.134779, was collected from the
upper Silurian Dargile Formation (Monograptus nilssoni
Graptolite Zone: Ludlow) at a locality 4.2 km east-
southeast of Heathcote Railway Station, ca 50 km north
of Melbourne city centre. The host rock is a light
brown laminated micaceous siltstone, lacking other
fossils except for a poorly preserved graptolite stipe.
Plaster casts of the holotype are housed in the Field
Museum of Natural History, Chicago, USA (FMNH
PE22018) and the Naturhistorisk Museum in the Uni-
versity of Oslo, Norway (PMO A40620, A40621). An
unidentified Ordovician craniiate brachiopod from the
Fossil Hill Limestone illustrated herein for comparison
with Melbournopterus is housed in the Palaeontological
Collection of the Geological Survey of New South
Wales at Londonderry in outer Sydney, with catalogue
number MMF 45232. Brachiopod morphological
terminology follows Williams & Brunton (1997).

Characteristics of the holotype
The specimen is subquadrate in outline and planar in
profile. As oriented in Fig. 1, the specimen measures
44.5 mm from posterior margin (top) to anterior margin
(bottom), and is at least 45 mm wide. The posterior
margin is slightly emarginate medially and is estimated
to attain about half the maximum width. Posterolateral
and lateral margins are incompletely exposed, but

appear at least on the left side to be broadly and evenly
convex. The anterior margin is about equal to the
maximum width, and is very broadly convex; its most
characteristic feature is a fringe of evenly spaced, short
(2.5 mm), blunt, cylindrical spines that protrude perpen-
dicularly along the entire anterior margin. Whether
these spines are solid or hollow can not definitively be
determined, although there is a suggestion that they are
tubular in one or two places. Incompleteness of the
lateral margins prevents an assessment of how far
around the shell the spines extend.

Internal details display strong bilateral symmetry,
with a low, irregular median ridge dividing the posterior
half, away from the hingeline. A conspicuous,

Fig. 1. Melbournopterus crossotus Caster & Kjellesvig-Waering,
1953, from the upper Silurian Dargile Formation, near Heathcote,
Victoria, Australia. Holotype and sole specimen. A, part MV.
P134779B (painted black to enhance details); B, counterpart MV.
P134779A (natural colour). Scale bars = 10 mm.
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well-defined pair of subrectangular depressions with
convex corners (the ‘eyes’ of the original interpretation)
diverge anterolaterally from the anterior extremity of
the median ridge and are relatively shallowly excavated
into the shell floor. Slightly deeper and considerably
smaller pit-like excavations separate the large paired
depressions from the median ridge. Other possible
indistinct scars extend in an arc from each end of the
hingeline to the vicinity of the lateral extremities of the
large paired subrectangular depressions. Several small
conical pits are present immediately in front of (anterior
to) the hingeline (one is especially prominent on the
right-hand side of Fig. 1A, expressed as a raised pim-
ple-like feature on the left side of the counterpart:
Fig. 1B). The floor of the shell in its anterior half is
crossed by several indistinct shallow meandering trail-
like depressions, extending from the end of the median
ridge almost to the spinose anterior margin. The original
shell material is not preserved, but the broken edge of
the internal mould suggests that it was quite thin.

Discussion
An objective analysis of the part and counterpart of the
specimen, and comparison with representatives of other
phyla that are likely to have coexisted in a late Silurian
marine setting, has resulted in only one possible
match—the dorsal valve of a craniate brachiopod. Our
reassessment requires a reorientation of the specimen,
relative to that in the original description by Caster &
Kjellesvig-Waering (1953), who regarded the narrower
margin of the specimen as anterior and the spinose
margin as posterior. In our interpretation (Fig 1, 2A),
the narrower, slightly emarginated edge of the specimen
represents a hingeline and hence is posterior in position,
whereas the spinose margin is anterior. The large paired
subrectangular depressions may be interpreted as the
anterior adductor muscle scars (rather than eyes), the
medial indentations either side of the anterior end of
the median ridge are possibly scars of the brachial pro-
tractors, and the arcuate linear excavations and isolated
pit-like depressions in the posterior half of the valve
can be attributed to other muscle scars such as the pos-
terior adductors and oblique internals (cf. Bassett 2000,
fig. 89). The meandering shallow trail-like features in
the anteromedian part of the valve are interpreted as
vascula media. The peripheral fringe of spines is also
compatible with a brachiopod interpretation, though this
feature is more generally associated with acrothelids
such as Acrothele and Orbithele, and sporadically
occurs in zhanatellids (e.g., Thysanotos); peripheral
spines are unknown in craniids (M. Mergl, pers.
comm.).

The similarity between Melbournopterus crossotus
and craniate brachiopods is most apparent when
comparing the former with the Ordovician craniids
Orthisocrania (Bassett 2000, figs 103f, j) and Pseudocr-
ania (Bassett 2000, fig. 93a). Dorsal valves of both

Fig. 2. A, Melbournopterus crossotus Caster & Kjellesvig-Waering,
1953, holotype MV. P134779B, coated with ammonium chloride, and
annotated to show features indicative of a craniate brachiopod affinity.
A = posterior margin and hingeline; B = median septum; C = paired
posterior adductor and oblique internal muscle scars; D = paired
anterior adductor muscle scars; E = brachial protractor muscle scars; F
= traces of vascula media mantle canals; G = anterior margin fringed
with spines. Scale bar = 10 mm. B, C, undescribed craniate
brachiopod MMF 45232, from the Kalimna Limestone Member of the
Fossil Hill Limestone (Late Ordovician: early Katian age), Cliefden
Caves, N.S.W., Australia, showing internal mould (B) and
corresponding interior of dorsal valve (C). Note similarity of
morphological features to those exhibited by Melbournopterus
crossotus. See text for further explanation. Scale bars = 5 mm.
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these craniids are planar and exhibit an array of mor-
phological features comparable with M. crossotus,
though they are considerably smaller (20–22 mm maxi-
mum width and length, only half the dimensions of
Melbournopterus). However, another group of craniate
brachiopods, the trimerellids (which became extinct by
the end of the Silurian), commonly exceed 50 mm in
maximum dimension.

To further support the comparison with craniate
brachiopods, we illustrate an undescribed example of
Late Ordovician age from the Fossil Hill Limestone at
Cliefden Caves in central NSW (Fig. 2B, C). This bra-
chiopod, known only from this specimen (MMF
45232), is nearly identical in outline to Melbournopte-
rus, and displays comparable paired posterior adductor
and oblique internal muscle scars, and a remarkably
similar median septum. Like Orthisocrania, it shows
traces of radial ornament anteriorly, but as the periphery
of the specimen is not preserved, we can not tell
whether these ribs may have been produced as short
spines as in Melbournopterus. The width of the
specimen (18 mm) is again less than half that of
Melbournopterus.

This reinterpretation is not without its problems, the
main one being that the conspicuous paired features,
thought to be anterior adductor scars in Melbournopte-
rus, diverge in the opposite direction to those in the
known craniate brachiopods. An anterolaterally
divergent configuration should still allow the muscles to
contract to close the valves, so this does not negate the
brachiopod hypothesis. We considered inverting
Melbournopterus so that the spinose margin was upper-
most; although in this orientation the presumed adduc-
tor muscle scars are more reminiscent of craniates,
these muscles would be inserted within the posterior
half of the valve, so imparting less of a mechanical
advantage in valve closure. Furthermore, because the
spines would then lie behind the hingeline, they may
interfere with valve opening. Spines (and non-preserved
sensory setae that may have occupied interspaces
between the spines) are most likely to have protected
the anterior opening of the shell.

Lack of preservation of the shell material also
hinders a definitive identification of the specimen as a
brachiopod. Craniids have a calcitic or aragonitic shell,
and lingulate brachiopods (including lingulides, acrotre-
tides and siphonotretides) have a phosphatic shell. As
suggested by the presence of graptolite fragments in the
rock containing Melbournopterus, we interpret the
depositional environment as relatively deep water in
which it is possible that aragonite—if this in fact was
the original composition of the shell—may have
dissolved, leaving only the internal mould preserved.

Given the rarity of available material (restricted to a
solitary valve internal), some discrepancies in morpholog-
ical features—such as the combination of external spines
with an internal morphology that is more consistent with

a group of brachiopods that are normally lacking in
spines, and divergence of the large paired adductor scars
that is opposite from normal—and the lack of knowledge
regarding contemporaneous late Silurian craniate brachio-
pod taxa, it is prudent not to assign Melbournopterus to a
genus or species at present. Our reinterpretation provides
an alternative explanation of the affinities of this enig-
matic fossil, certainly removing it from the eurypterids or
xiphosurans and their kin, and potentially establishing it
as a craniate brachiopod, although questions remain as to
its exact phylogenetic position.
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