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ABSTRACT

The Rookery Limestone Member is exposed in a small
area on ‘The Rookery’, southeast of Cobar in central
NSW. An Early Devonian, either Lochkovian or Pragian,
age for the stratum was previously determined based on
the brachiopod, trilobite and conodont faunas preserved.
Microvertebrate remains include scales of acanthodians
Nostovicina guangxiensis and Trundlelepis cervicostulata;
scales and dermal bone fragments possibly of the placoderm
Connemarraspis; and scales, dermal bone fragments,
and possible gnathal plates of a romundinid placoderm.
Alternatively, the gnathal plates could be from the stem
osteichthyan Lophosteus incrementus. This fauna indicates
a late Lochkovian age based on the stratigraphic distribution
of these taxa elsewhere in NSW, and accords with dating
suggested by the conodont taxa from the same samples.

INTRODUCTION

Microvertebrate remains, including scales and dermal
bone fragments of acanthodians and placoderms, have
been recorded from several carbonate units of late Silurian
to Early Devonian age in the Cobar Basin of central New
South Wales (e.g., Basden ef al. 2000; Burrow 1996,
1997, 2002, 2003a, 2006; Burrow et al. 2010; Zhen
et al. 2023). They were recovered in association with
conodonts and other microfossils in residues of limestone
samples processed primarily for conodonts. This report
gives a summary of the conodont taxa and a description
of the microvertebrate remains recovered from the Early
Devonian Rookery Limestone Member within the Meryula
Formation exposed on ‘The Rookery’, located about 35 km
SE of Cobar in central New South Wales. Microvertebrate
remains are useful not only to solve the palacobiological
puzzles related to origin and evolution of these organisms
but also can assist in dating and correlating the rocks
bearing these fossils.
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Figure 1. Simplified geology map in the vicinity of ‘The Rookery’ showing distribution of outcrops mapped as the White Tank
and Rookery Limestone members of the Meryula Formation (after Colquhoun ef al. 2024) and locations of the study samples
from the Rookery Limestone Member.
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GEOLOGICAL SETTING

The study area (Figure 1) is located immediately east
of the Rookery Fault that separates the Cobar Trough to
the west and the Kopyje Shelf to the east (Glen 1995;
David 2005). Flanking the Cobar Trough, which is
characterized by a turbiditic sequence (Amphitheatre
Group), the Kopyje Shelf was the site of shallow-water
deposition during the late Silurian to Early Devonian,
which is represented by the Kopyje Group in the study
arca (Felton 1981; Glen 1994; Downes et al. 2016; Jones
et al. 2020; Zhen et al. 2023). The Rookery Limestone
Member and White Tank Limestone Member of the
Meryula Formation are the only carbonate units within
the Kopyje Group in the study area. These units comprise
fossiliferous massive to well-bedded limestones with
locally developed tabulate coral-stromatoporoid
biostromes and bioherms, that crop out in patches on
both side of the track from the homestead to White Tank.
The cluster of outcrops exposed primarily to the west
side of the track is mapped as the White Tank Limestone
Member and those exposed to the east side of the track
and homestead as the Rookery Limestone Member
(Figure 1). They were deposited as a carbonate platform
with patch reefs fringing a local topographic high (or
highs) on the Kopyje Shelf during two separate episodes
in the early and late Lochkovian.

ROOKERY LIMESTONE MEMBER AND ITS
BIOSTRATIGRAPHY

Invertebrate fossils from limestones cropping out
on ‘The Rookery’, which Andrews (1913, p. 37, 38)
referred to as the Rookery Limestones, were examined
by Etheridge and Dun (in Andrews 1913), who suggested
a late Silurian age. These limestones were further
differentiated by Pogson and Felton (1978, p. 7, Figure
2) as the Rookery Limestone Member and the White
Tank Limestone Member, positioned respectively in the
lower and upper parts of the Meryula Formation, the
latter of predominantly poorly outcropping ferruginous
siltstones with the basal conglomerates bearing pebbles
derived from the underlying Ordovician rocks (Felton
1981, p. 70). Felton (1981) later formally defined
these units as contemporaneous deposits, interpreting
the White Tank Limestone Member as a reef facies
developed to the west, and the Rookery Limestone
Member as a back-reef facies developed to the east
(Figure 1).

Based on the conodont faunas recovered from these
two limestone members, Pickett (1980) assigned an
earliest Lochkovian age to the White Tank Limestone
Member, supported by the recovery of Caudicriodus
woschmidti (Ziegler, 1960), and a late Lochkovian
age to the Rookery Limestone Member, evidenced
by the occurrence of Pedavis pesavis (Bischoff and
Sannemann, 1958). The Rookery Limestone Member
was then correlated with the lower Garra Formation that
yielded a similar conodont fauna (Druce 1970). However,

Mathieson et al. (2016) suggested a younger Pragian
(sulcatus Biozone) age for both limestone members,
based on a reassessment of the specimens described by
Pickett (1980), with no new material examined. More
specifically, Mathieson et al. (2016) indicated that the
specimen figured by Pickett (1980, fig. 4E) as Pedavis
pesavis was instead a younger species, although this
was done without providing a species assignment or
further comparisons. In an attempt to resolve these
conflicting age estimates, further collecting in 2024 by
Zhen and Smith yielded a similar fauna (Figure 2) to
that documented by Pickett (1980), as detailed below.
The small suite of microvertebrate remains from
the Rookery Limestone Member, described below in the
Systematic Palaeontology section, also indicate a late
Lochkovian age when compared with the stratigraphic
distribution of these taxa elsewhere in NSW.

MATERIALS AND METHODS

The microvertebrate remains documented in this
report are from five samples with an average weight
of 5 kg, including C3473 (Lat. -31.712136875°, Long.
146.077723064°), C3474 (Lat. -31.712370209°, Long.
146.077256397°), C3477 (Lat. -31.704670208°, Long.
146.077189731°), C3478 (Lat. -31.705503542°, Long.
146.078306398°) and C3479 (Lat. -31.693020208°,
Long. 146.076806399°) from the Rookery Limestone
Member (Fig. 1). Conodonts illustrated in Figure 2 are
associated with the microvertebrate remains documented,
except for the specimen representing the Pa element
(Fig. 2m) of Pedavis pesavis which is from sample
C3482 (Lat. -31.713653542°, Long. 146.081439730°).
Representative forms of the microvertebrate fauna are
illustrated in Figures 3—6. Algal/fungal hyphal borings
were noted in all the microvertebrate specimens.
Samples were processed at the Palacontology Lab of
the Geological Survey of New South Wales (GSNSW)
located in the WB Clarke Geoscience Centre at
Londonderry in western Sydney, using diluted
(10%) Acetic Acid and were separated using Sodium
Polytungstate solution to reduce the residue volume
prior to picking. All the 49 studied microvertebrate
remains and conodont specimens are deposited in the
GSNSW Fossil Collection at Londonderry, including
45 figured specimens (Figures 2—6) and four unfigured
specimens of microvertebrate remains that have been
photographed by SEM and used in the study. They bear
the prefix MMMC (MMMC006253 to MMMCO06301).
Institutional abbreviations: GSNSW, Geological Survey
of New South Wales; MMMC, microfossil collection of
the GSNSW.

DESCRIPTION OF NEW CONODONT
MATERIAL

The new samples from the Rookery Limestone Member
includes abundant Amydrotaxis druceana (Pickett, 1980)
(Fig. 2a—e), Zieglerodina remscheidensis (Ziegler, 1960
(Fig. 2f=h), and Panderodus unicostatus (Branson and
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Mehl, 1933) (Fig. 2i). Oulodus sp. cf. Oul. walliseri
Ziegler, 1960 (Fig. 2i) is common and Belodella resima
(Philip, 1965) (Fig. 2j) and Belodella sp. (Fig. 2k) are
relatively rare. A few specimens of Pedavis pesavis (Fig.
2m) recovered from one of our new samples have a more
or less straight extending posterior process, resembling
the specimens of this species reported from the
McMonnigal Limestone in Nevada (Klapper and Philip
1971, fig. 141) and Pedavis breviramus Murphy and
Matti, 1982 reported by Valenzuela-Rios et al. (2017,
fig. 4.9) from northern Spain. Pedavis breviramus may
be a direct ancestor to Pedavis pesavis, and thus has a
stratigraphic range that precedes it (see Valenzuela-Rios

etal.2017,fig. 3). The holotype of Pedavis pesavis has a
distally strongly curved posterior process (Bischoff and
Sannemann 1958, pl. 12, fig. 1). However, the length
and curvature of the posterior process of Pedavis pesavis
varies significantly amongst specimens illustrated by
Bischoff and Sannemann (1958, pl. 12, figs 2-4, 6, 7).
The Pedavis pesavis specimen illustrated by Pickett
(1980, fig. 4E) bears an inner-laterally weakly flexed
posterior process and is identical with this zonal index
species as illustrated by Valenzuela-Rios et al. (2017,
figs 3, 4.11) from northern Spain. Therefore, occurrence
of Pedavis pesavis in the Rookery Limestone Member is
age diagnostic supporting a late Lochkovian age.

Figure 2. Conodonts associated with microvertebrate remains from the Rookery Limestone Member within the
Meryula Formation exposed near Cobar. a—e, Amydrotaxis druceana (Pickett, 1980); a, b, Pa element, MMMC06253,
from sample C3473, a, apical view (I1Y491-06 C3473), b, close-up showing microsculpture on the node (1Y491-007); c,
Pa element, MMMCO06254, from sample C3473, apical view (1Y491-013); d, Pb element, MMMC06255, from sample
C3473, outer-lateral view (1Y491-014); e, Pb element, MMMC06256, from sample C3473, inner-lateral view (1Y491-
018). f—h, Zieglerodina remscheidensis (Ziegler, 1960); f, Pa element, MMMC06257, from sample C3473, inner-lateral
view (1Y491-020); g, Pb element, MMMC06258, from sample C3473, inner-lateral view (1Y491-022); h Pa element,
MMMC06259, from sample C3473, apical view (1Y491-021). i, Panderodus unicostatus (Branson and Mehl, 1933),
qg element, MMMC06260, from sample C3473, inner-lateral view (1Y494-023). j, Belodella resima (Philip, 1965); Sa
element, MMMCO06261, from sample C3474, lateral view (1Y494-011). k, Belodella sp., Sc element, MMMC06262,
from sample C3473, outer-lateral view (1Y494-020). 1, Oulodus sp. cf. Oul. walliseri Ziegler, 1960; Pa element,
MMMC06263, from sample C3473, posterior view (1Y494-019). m, Pedavis pesavis (Bischoff and Sannemann, 1958),
Pa element, MMMC06264, from sample C3482, apical view (I1Y500-001). Scale bars = 200 pm, unless otherwise
indicated.
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SYSTEMATIC PALAEONTOLOGY

GNATHOSTOMATA Gegenbaur, 1874
‘PLACODERMI’ M’Coy, 1848
ACANTHOTHORACI Stensio, 1944

Remarks

Recent phylogenetic analyses of early gnathostomes
have mostly resolved the placoderms as a grade of
stem gnathostomes, though these analyses have poor
statistical support (e.g. Brazeau et al. 2020). Similarly, the
Acanthothoraci (sensu Stensio 1944) have more recently
been considered a grade rather than a clade within the
“Placodermi” (Vaskaninova et al. 2020), but again, without
strong support. Brazeau et al. (2023), in an analysis revised
from that of Vaskaninova et al. (2020), eliminated taxa
for which mandibular characters were unknown, giving
a result with an acanthothoracid clade (Romundina,
Kosoraspis and Radotina) identified by two unambiguous
synapomorphies: the presence of a ventral notch between
the parachordals, and the absence of complete dermal
encirclement of the pectoral fin base.

Genus Romundina Orvig, 1975

Type species
Romundina stellina Orvig, 1975

Remarks

The original description of this monospecific genus did
not include a formal diagnosis. Although Denison (1978,
p. 36) listed several notable features, subsequent work
has shown that multiple, closely related taxa likely co-
occur at the type locality. One of these taxa, Romundina
gagnieri Olive, Kotoulas, Goujet et al., 2025 was very
recently described, the holotype being MNHN.F.CPW9, a
specimen first figured by Goujet and Young (2004, fig. 3A:
‘acanthothoracid’) and several authors subsequently. Olive
et al. (2025) provided diagnoses for Romundina and the
new species, but these only list features of the skull, with
the “ornamentation with stellate semidentine odontodes”
as a generic character. It still thus remains uncertain which
post-cranial morphological characters correspond to which
species, or genus. Consequently, our assignment of the
Rookery Limestone Member specimens to this genus is
tentative.

Romundina? sp.
(Figs. 3, 4a—d)

Referred material

Scales MMMCO06265, from sample C3474 (1Y499-012,
Fig. 3a), MMMCO06266 from sample 3474 (1Y493-024,
Fig. 3b), MMMCO06267 from sample 3474 (1Y493-022,
Fig. 3c), MMMC06268 from sample C3474 (1Y493-023,
Fig. 3d), MMMCO06269, from sample C3473 (1Y499-017,
Fig. 3e), MMMC06270 from sample C3477 (1Y498-008,
Fig. 3f), MMMCO06271 from sample C3474 (1Y497-016,
Fig. 3g), ZMMMCO06279 from sample C3474 (IY497-015,
Fig. 30), ?MMMCO06278 from sample C3477 (1Y498-009,
Fig. 3n), ?MMMC06299 from sample C3474 (1Y499-015);
plates and plate fragments MMMCO06716 from sample

C3473 (1Y499-016), MMMC06272 from sample C3473
(IY499-018, Fig. 3h), MMMC06298 from sample C3476
(1Y498-012), MMMC06273 from sample C 3479 (1Y499-
019, Fig. 3i), MMMCO06274 from sample 3474 (IY493-
025, Fig. 3j), MMMCO06301 from sample C3475 (IY498-
010), MMMC06276 from sample C3474 (IY499-013, Fig.
31), MMMCO06277 from sample C3474 (1Y499-001, Fig.
3m), MMMCO06275 from sample C3478 (1Y497-014, Fig.
3k); probably apronic (postbranchial) lamina fragments
MMMC06280 from sample C3479 (1Y498-004, Fig. 4a),
MMMC06282 from sample C3474 (1Y499-007, Fig. 4c),
MMMCO06281 from sample C3479 (1Y499-020, Fig. 4b);
and spinal plate fragment MMMCO06283 from sample
C3479 (IY498-005, Fig. 4d).

Description

Scales show a wide range of sizes and shapes and ornament
arrangement (Fig. 3a—g). They have a square, elongate
rhombic, or sub-polygonal outline, and are from c. 0.4
mm to 2.0 mm wide/long. The crown ornament comprises
stellate tubercles with nodose ridges radiating from the
apex. The number of ridges is highly variable, with the
largest tubercles (c. 0.5 mm wide; Fig. 3g) having>12, some
of which bifurcate towards the base. Smallest tubercles,
found towards the scale edge, are <0.1 mm wide (Fig. 3c—
e), with perhaps two ridges. There are c. six tiny nodes per
0.1 mm on the ridges. Tubercles are mostly contiguous, but
do not overlap or overgrow adjacent tubercles. They can be
upright or inclined, presumably dependent on the position
of the scale on the body. Pores open out on the surface
of the scale between the tubercles. An ornament free outer
edge extends around the whole or only part of the scale.
Base of the scale is only slightly convex.

Most of the dermal plates and plate fragments found
(Fig. 3h—m) bear the same type of ornament tubercles as
the scales, but are distinguished from scales by their larger
size (Fig. 3h—j), presence of open sensory canals (Fig. 3i),
or having a cancellous layer between the ornament layer
and the base (e.g. Fig. 31). Some specimens (Fig. 3n, 30)
are only tentatively assigned to this taxon, as the tubercle
ridges are not, or are only minimally, noded.

Dermal bone fragments (Fig. 4a—c) which bear only
distinctive triangular tubercles are characteristic of the
apronic postbranchial lamina on the anterolateral and
anteroventral plates of the Romundina trunk armour. These
tubercles are strongly inclined, with serrated margins
on the two free edges; the tubercle bases are c. 0.4 mm
long, increasing in height away from the unornamented
anterior edge of the plates (Fig. 4a—c). The distinctive
fragment MMMCO06283 (Fig. 4d) is part of a spinal plate
with ornamented sides separated by a smooth ridge. This is
comparable with the only asymmetrical spine-like dermal
plate known for Romundina stellina (see Qrvig 1975, pl. 5
figs. 8, 9), where the spinal plate is fused to the other plates
forming the trunk armour.

Comparison
The type species Romundina stellina is from the middle
Lochkovian on Prince of Wales Island, Canadian

Proceedings of the Linnean Society of New South Wales 147, 2025 81



Vertebrate fauna of the Lower Devonian Rookery Limestone Member

Figure 3. Acanthothoracid placoderm Romundina? specimens. a. scale, MMMC06265, from sample C3474 (1Y499-012). b, scale,
MMMC06266, from sample C3474 (1Y493-024). ¢, scale, MMMC06267, from sample C3474 (1Y493-022). d, scale, MMMC06268,
from sample C3474 (1Y493-023). e, scale, MMMC06269, from sample C3473 (1Y499-017). f, scale, MMMC06270, from sample C3477
(IY498-008), with large tubercles. g, scale, MMMC06271, from sample C3474 (1Y497-016). h, broken plate, MMMC06272, from
sample C3473 (1Y499-018). i, plate, MMMC06273, from sample C3479 (1Y499-019) with sensory groove. j, plate, MMMC06274,
from sample C3474 (1Y493-025). k, plate fragment, MMMCO06275, from sample C3478 (1Y497-014). 1, dermal bone fragment,
MMMC06276, from sample C3474 (1Y499-013). m, dermal bone fragment, MMMC06277, from sample C3474 (1Y499-001). n, plate,
MMMC06278, from sample C3477 (1Y498-009), possibly Romundina?. o, scale, MMMC06279, from sample C3474 (1Y497-015),
possibly Romundina?. h, hyphal boring; p, pore; s, spongiosa layer; sg, sensory groove. Scale bars =200 pm.
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Figure 4. Acanthothoracid placoderm specimens. a—d, Romundina? sp. a—c, apronic (postbranchial) lamina fragments;
a, MMMC06280, from sample C3479 (1Y498-004); b, MMMC06281, from sample C3479 (1Y499-020); ¢, MMMC06282,
from sample C3474 (1Y499-007); a and b appear to be dorsal and ventral parts of a larger plate fragment. d, Spinal plate
fragment MMMCO06283, from sample C3479 (1Y498-005). e—i, Connemarraspis? scale/dermal bone fragments; e, f, single
large tubercle, MMMC06284, from sample C3474, e, crown view (1Y499-003), f, lateral view (1Y499-022). g, h, single large
tubercle, MMMC06285, from sample C3474, g, crown view (1Y499-006), h, lateral view (1Y499-023). i, dermal bone fragment,
MMMC06286, from sample C3474 (1Y499-010). n, node; r, ridge. Scale bars =200 pm.

Arctic Archipelago. Other semi-articulated romundinid
specimens are also known from Lochkovian deposits in
the Northwest Territories, Canada (Johanson and Smith
2003, fig. 8) and Pechora Province, Norilsk region, and
Novaya Sibir Island in Russia (Mark-Kurik 1988, fig.
49, pl. 17 fig. 18). The variation in ornament on dermal
bones of Romundina stellina was well illustrated by Orvig
(1975, pls. 1-7), with his plate 6 figuring SEM images of
the ornament tubercles on the dermal bones, and his plate
7 figuring SEM images of the ornament on the apronic
(postbranchial) lamina, with the same type of triangular
tubercles as on the Rookery Limestone Member specimens.
Johanson and Smith (2003, fig. 8) illustrated the ornament
on the anterior trunk shield of Romundina sp. from
the Lochkovian Man-on-the-Hill locality in Northwest

Territories, Canada, in a description of the postbranchial
lamina ornament known from this and other placoderms.
The tubercles in this area could be distinguished from those
on the other taxa illustrated. Burrow and Turner (1999, fig.
3A, 3B) showed the morphology and histology of small
plates or scales associated with the holotype. Riicklin and
Donoghue (2015, fig. 1b—e) illustrated surface renderings
of a plate (misidentified as a supragnathal dental plate)
associated with the holotype of R. stellina, as well as of
a scale (Riicklin and Donoghue 2015, fig. 2f, g). Burrow
et al. (2016) suggested that plate possibly came from the
mosaic of small ornamented plates in the Romundina
ventral armour (see Goujet and Young 2004, fig. 4). Plate
MMMCO06273 (Fig. 3i) resembles the plate figured by
Riicklin and Donoghue (2015).
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Elsewhere in the world, romundinid scales and dermal
plates have also been illustrated from the Lochkovian
Windmill Limestone in Nevada (Turner and Murphy 1988,
fig. 2.8-2.12: captioned as ‘placoderm scales’; Parkes
1995, fig. 24: captioned as ‘Romundina stellina’ and other
indeterminate placoderms). Wang (1993, tab. 3) reported
scales of R. stellina from the Lochkovian of the Luesma
and Nogueras formations in Celtiberia, Spain, but did not
describe or figure specimens. However, some dermal bone

fragments of the same age that he assigned to Ohioaspis
tumulosa Wells, 1944 (Wang 1993, pl. 3 figs. 4, 10) could
rather be from a romundinid as they bear simple noded,
stellate tubercles.

The scale and dermal bone material (including the
postbranchial lamina fragments) from the Rookery Limestone
Member falls within the range of morphologies exhibited
by the type and other material assigned to Romundina. In
New South Wales, scales and plates comparable to those

Figure 5. Gnathostome indet., acanthothoracid placoderm or lophosteid specimens. a—c, denticulated/toothed gnathal bones. al,
MMMC06287, from sample C3474 (1Y499-002); a2, sketch showing distribution of denticle/tooth rows; b, MMMC06288, from
sample C3479 (1Y498-007); c, MMMC06289, from sample C3479 (1Y498-006). d, e, dermal bone fragment, whole specimen and
close-up view of tubercles, d, MMMC06290, from sample C3478 (1Y497-012); e, close-up of the same specimen (1Y497-013).
f, gen. et sp. indet. A, scale, MMMC06291, from sample C3474 (1Y493-026). g, gen. et sp. indet. B, scale, MMMC06292, from
sample C3479 (1Y499-021). h, i, gen. et sp. indet. C, scale, MMMC06293, from sample C3474, h, lateral view (1Y499-011), I,
oblique crown view (1Y499-026). Scale bars = 200 pm.
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of the type specimens have also been recovered from: the
lower Lochkovian Cookeys Plains Formation (Burrow
2003a, fig. SA-F); the lowermost beds (Lochkovian, pesavis
CZ) of the Garra Limestone (Basden et al. 2000, fig. 4.1,
4.10, 4.11: captioned as ‘Placoderm 9°, and fig. 7.1, 7.3,
7.4: captioned as ‘Murrindalaspid?’); the lower to middle
Lochkovian Windellama Limestone (Basden et al. 2000,
fig. 3: captioned as various placoderms; their fig. 3.12 is a
post-branchial lamina fragment with identical ornament to
that figured here); and the upper Lochkovian Connemarra
Formation (Burrow et al. 2010, fig. 5N). No records are
known for occurrences of romundinids in deposits younger
than Lochkovian with one exception — Burrow ef al. (1998)
noted that some dermal bone fragments from the lower
Pragian of the Point Hibbs Limestone, western Tasmania,
resembled that of R. stellina.

Genus Connemarraspis Burrow, 2006

Type species
Connemarraspis youngi Burrow, 2006

Diagnosis

Dermal bone and scale ornament comprises small (0.2-
0.4 cm wide) stellate tubercles and large circular or
clongate flat-topped tubercles with lateral ridges; scales
bear tubercles similar to those on the dermal plates, and
lack isopedin in the base (for tubercle morphology, after
Burrow 20006).

Connemarraspis? sp.
Figure 4e—i

Referred material

Scales or isolated tubercles MMMC06284 from sample C
3474 (1Y499-003, 1Y499-022, Fig. 4e, 4f), MMMC06285
from sample C 3474 (IY499-006, 1Y499-023, Fig. 4g, 4h),
MMMC06286 from sample C 3474 (1Y499-010, Fig. 41).

Description

These three elements have distinctive robust tubercles
up to 0.8 mm long/wide, interpreted here as comparable
to unabraded tubercles on scales and dermal plates of C.
youngi (Burrow 2006, figs. 6E, 8A; Basden et al. 2000,
figs. 4.5-4.8, 7.2). The two scales with single tubercles
(Fig. 4e-h) have noded ridges radiating out from the apex
of the single tubercle; nodes are up to 0.1 mm diameter at
the base, notably larger than those on Romundina tubercles.

Comparison

The type material of Connemarraspis youngi is from the
Lochkovian Connemarra Formation near Trundle, central
New South Wales; other occurrences in New South
Wales are in the mid to late Lochkovian section of the
Garra Formation and the early Lochkovian Camelford
Limestone (Basden ef al. 2000). The species also possibly
was present in the ?Pragian Point Hibbs Formation,
western Tasmania (Burrow et al. 1998, fig. 4D-J). The
taxon has not been recorded from outside Australia.
Tubercles similar in morphology and size to those typical
of Connemarraspis are also found on some dermal plates
of romundinids, in particular the premedian plate of

acanthothoracid CPW.9A (Goujet and Young 2004, fig.
3A) and spinal plate of Romundina sp. (Johanson and
Smith 2003, fig. 8F), but no romundinid scales are known
to have this type of tubercle.

GNATHOSTOMATA, indet. gen. et sp.
Figure 5a—i

Referred material

Gnathal plates MMMC06287 from sample C 3474 (IY499-
002, Fig. 5a), MMMCO06288 from sample C 3474 (IY498-
007, Fig. 5b), MMMC06289 from sample C 3479 (1Y498-
006, Fig. 5c), plate fragment MMMC06290 from sample
C 3478 (1Y497-012, 1Y497-013, Fig. 5d, Se); scales
MMMC06291 from sample C 3474 (IY493-026, Fig. 51),
MMMC06292 from sample C 3479 (IY499-021, Fig. 5g),
MMMC06293 from sample C3474 (1Y499-011, 1Y499-
026, Fig. Sh, 5i).

Description

The three gnathal plates (Fig. 5a—c) have an upturned
U-shaped cross section; none appear to be whole,
with fracture surfaces visible on both ends of plates
MMMCO06287 and MMMCO06289, and one end of
MMMCO06288. The plates bear smooth upright denticles/
teeth, arranged in oblique rows across the ‘crest’ of the
plate (Fig. 5a), increasing in size towards the slightly
concave, presumed lingual, edges of the plates. Labially,
the denticles are smaller and appear more randomly
distributed. The apices have broken off or are worn away
on most of the larger denticles/teeth, showing that they
lack a large inner pulp cavity. Smaller canals are cut across
on some of the tubercle fracture surfaces; as on the scales,
algal or fungal hyphal borings also commonly penetrate
the fossils.

Plate fragment MMMC06290 (Fig. 5d, 5e) has a
transversely concave base. The strongly inclined ornament
tubercles are 0.5—0.7 mm long and c. 0.3 mms wide, more
or less arranged in longitudinal rows. The tubercles have
a smooth central area and c. 10 thin sharp lateral ridges
radiating back from the apex. Small nodes are rarely
visible on ridges (Fig. 5¢). Subpolygonal scale indet. gen.
et sp. A, MMMCO06291 (Fig. 5f) is poorly preserved, lacks
an ornament-free margin, and bears strongly inclined
tubercles ¢. 0.3 mm long, with seven or fewer ridges
radiating from the apex.

Scale indet. gen. et sp. B, MMMC06292 (Fig. 5g) is
very poorly preserved. It has a flat base, and a large central
tubercle ¢. 1.0 mm high, with a few smaller tubercles
around it. Scale indet. gen. et sp. C, MMMCO06293 (Fig.
Sh, 51) is a very distinctive monodontode scale with a large
central pulp cavity opening out through the base (Fig.
5h). The crown resembles a cock’s comb, with high sharp
projections extending out from one of the vertical ridges.

Comparison

When Burrow (1995) assigned tooth plates like those
illustrated in Figure 4a-c to a new species Lophosteus
incrementus, similar tooth plates had only previously been
assigned to the stem osteichthyan Lophosteus Gross, 1969.
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In recent years however, multiple such plates have been
described from the upper jaw dentition of some articulated
placoderm specimens, including the acanthothoracid
Kosoraspis peckai Gross, 1959 (Vaskaninova et al. 2020,
fig. 3). However, the only gnathal plates reliably assigned
to a romundinid are the distinctive anterior supragnathal
plates on the articulated Romundina gagnieri holotype
CPW.9A from the R. stellina type locality (Goujet and
Young 2004, fig. 3A; Smith and Johanson 2017, figs. 1, 2A,
2B; Olive et al. 2025, fig. 2). These differ from the Rookery
Limestone Member and K. peckai plates in having a flat
to slightly concave aboral surface which aligned with the
surface of the ethmoid region of the braincase. It seems
likely that romundinids also had plates like those of K.
peckai which straddled the upper jaw cartilages, but as yet
they have not been identified, or at least not identified in
association with the Romundina type specimens. However,
Burrow (2003b, fig. 1A: ‘acanthothoracid placoderm”)
illustrated an isolated gnathal plate with the same general
layout as the Rookery Limestone Member and K. peckai
plates which, like the Romundina type material, is from the
Lochkovian of Prince of Wales Island.

The Rookery Limestone Member gnathal plates (and
also those assigned to L. incrementus by Burrow 1995)
differ from those of the Lophosteus type species L. superbus
(e.g. Gross 1969, fig. 9) in lacking a zone of weakness near
the base of the denticles/teeth, i.e. showing no evidence for
being ‘socketed’. Given the possibility that the Rookery
Limestone Member gnathal plates could be from either

an acanthothoracid or Lophosteus incrementus, we assign
them to Gnathostomata indet., although the acanthothoracid
affinity seems most likely based on comparison with the
plates of Kosoraspis peckai. No scales with the rhombic
shape and keel-like swelling on the base that typify
Lophosteus scales (Gross 1969, fig. 2) were identified in
the Rookery Limestone Member sample residues, but the
ornament on one plate fragment MMMC06290 (Fig. 5d,
5e) is comparable to that on some spine fragments from
L. superbus (e.g., Gross 1969, figs. 3E1, 311, 5B2, 5C2).
However, both Lophosteus and romundinids appear to
have a vast range of dermal bone, and possibly also scale,
ornamentation. One poorly preserved scale MMMC06291
(Fig. 5f) has inclined tubercular ornament similar to
fragment MMMC06290. Scales MMMC06292and
MMMC06293 (Fig. 5g—i) are most likely from placoderms,
but nothing comparable is known from articulated fossils,
or even as isolated elements.

CHONDRICHTHYES Huxley, 1880
ACANTHODII Owen, 1846 [sensu Burrow 2021]
Order, Family indet.

Genus Nostovicina Valiukevic¢ius and Burrow, 2005

Type species

Nostovicina fragila (Valiukevicius, 2003).

Diagnosis

[scales] Body scales usually show superpositional growth;
scale crowns may be flat and smooth to moderately

Figure 6. Acanthodian scales. a—d, Nostovicina guangxiensis (Wang, 1992); a, MMMC06294 (1Y499-014); b, MMMC06295
(1Y499-005). ¢, d, MMMC06296, c crown view (1Y499-009), d, lateral view (1Y499-025). e, f, Trundlelepis cervicostulata Burrow,
1997; MMMC06297, e, crown view (1Y499-008), f, lateral view (1Y499-024); h, hyphal boring; p, pore. All from sample C3474;
scale bars =100 pm.
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inclined bearing subparallel, or rarely subradial, anterior
ridges, which fade out posteriorly, and sometimes form
a slightly raised medial area. Crowns of tesseraec and
scales are composed of a moderately cellular odontocytic
mesodentine network mainly lacking enlarged vascular
canals. Some species have thin layers of durodentine
developed in outer laminae; Stranggewebe is lacking (after
Burrow 2021).

Nostovicina guangxiensis (Wang, 1992)
Figure 6a, 6b, ?6¢, 76d

Diagnosis

Scale crowns have a central area with ridges of varying
length radiating back from the anterior edge, and sharp
oblique side ridges that converge towards the posterior
corner of the crown. Rare, large scales have Stranggewebe
developed low in the crown. The scale crown is smaller
than the convex base. The embryonic zone is relatively
small.

Referred material

Two scales MMMC06294 from sample C 3474 (1Y499-
014, Fig. 6a) and MMMCO06295 from sample C 3474
(IY499-005, Fig. 6b), and possibly MMMC06296 from
sample C 3474 (1Y499-009, 1Y499-025, Fig. 6¢, 6d).

Description

The better preserved scale MMMC06294 (Fig. 6a) is
0.45 mm wide and 0.33 mm long, the more eroded scale
MMMC06295 (Fig. 6b) is c. 0.4 mm wide and 0.35 mm
long. Both scales have a sub-triangular higher crown, with
three or four short radial ridges running back from the
anterior crown edge. Scale MMMC06295 has six or seven
side crown ridges converging towards the posterior corner
of the main crown, and scale MMMC06294 has four short
subvertical ridges below the posterior corner of the crown,
with smooth flat side ledges between the posterior corner
and anterior crown edge. Both scales lack a constricted
neck, and the crown is smaller than the base.

Scale MMMC06296 (Fig. 6¢c, 6d) is c¢. 0.4 mm long,
0.45 mm wide and 0.3 mm deep, with a smooth flat crown
ornamented by eight short sharp ridges radiating back from
the semicircular anterior edge of the crown. Sides of the
crown are straight, converging at c. 95° at the posterior
corner (Fig. 6¢). The ridges curve down to the very short
neck anteriorly, with the central ridges truncated (Fig. 6d).
The dentinous tissue of the crown extends down close to
the top of the base posteriorly (Fig. 6d). There is no rim
between the crown-neck region and the base of the scale,
which is tumid, and deeper than the crown+neck.

Remarks

This scale form was first recognized in Australia by
Pickett er al. (1985), with scales from the Lochkovian
‘Tumblong Oolite’ assigned by those authors to Nostolepis
striata. Scales of the same species from other Australian
localities were subsequently assigned to various genera
(see synonymy in Burrow 2002, p. 91), with the current
combination Nosfovicina guangxiensis nominated by
Valiukevicius and Burrow (2005).

Comparison
Scales MMMC06294 and MMMCO06295 are readily
assignable to N. guangxiensis. Scale MMMC06296
lacks the distinctive side ridges that characterize most V.
guangxiensis scales, but the relative dimensions of the
base, neck and crown, and the crown ridge length and
form are similar. The truncated anterior ends of the ridges
on the central crown are also a feature seen on some M.
guangxiensis scales (e.g., Burrow 2021, fig. 48E).

In eastern Australia, Nostovicina guangxiensis has
a rather long stratigraphic range, being known from: the
Lochkovian Connemarra Formation, Pragian ‘Tumblong
Oolite’, and upper Pragian to lower Emsian Troffs
Formation, New South Wales; the upper Lochkovian or
lower Pragian Martins Well Limestone, north Queensland;
the Pragian Coopers Creek Limestone and Emsian
(perbonus CZ) Murrindal Limestone, Victoria; and the
Pragian Point Hibbs Formation, Tasmania (Burrow 1997,
2002, 2021, Burrow et al. 1998). The type material is from
the Emsian Ertang Formation, Guangxi, China (Wang
1992). The species is also recorded from the Pragian to
lower Emsian Ganxi and Xiejiawan formations, Sichuan,
China (Burrow et al. 2000) and the Lochkovian Enmakaj
Formation, Chukotka, Russia (Mark-Kurik et al. 2013).
As noted by Burrow (2021), scales of the purportedly late
Silurian (Ludlow) Yealepis douglasi Burrow and Young,
1999 closely resemble those of N. guangxiensis. Recent
investigations by Earp (2024) of the geology and fauna
and flora from the type locality of Yealepis, near Yea,
Victoria, cast doubts on the Ludlow age; a Lochkovian age
might be more likely, in which case the two taxa could be
synonymous.

Order ISCHNACANTHIFORMES Berg, 1940
Family PORACANTHODIDAE Vergoossen, 1997

Genus Trundlelepis Burrow, 1997

Type species
Trundlelepis cervicostulata Burrow, 1997

Trundlelepis cervicostulata Burrow, 1997
Figure 6e, 6f

Diagnosis

Small scales (0.15 - 0.8 mm wide), with a horizontal crown
plane, four to twelve anterior radial ridges, eight to ten
latero-posterior neck ribs or four to six canal pores above
the posterior crown/neck junction, and a moderately large,
convex base which can protrude forward of the anterior
crown. Some scales have up to six pore canals opening
on the posterior crown surface (after Burrow 2002, scale
morphology).

Referred material
Scale MMMC06297 from sample C 3474 (IY499-08,
1Y499-08, Fig. 6e, 6f).

Description

The solitary scale MMMC06297 assigned to this
taxon is 0.6 mm long, 0.8 mm wide, and 0.6 mm high,
with the base markedly deeper than the crown plus neck.
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The crown bears six sharp ridges radiating out for less
than half the length of the crown from its anterior edge,
with one ridge bifurcating near towards this edge. The
presumed outermost crown growth zone is clearly marked
posteriorly, stepped down from the inner growth zone. One
or two pores open out onto the crown surface near this
boundary (Fig. 6¢). The posterior neck bears ten vertical
ribs (Fig. 6f).

Comparison

The scale is comparable with the 7. cervicostulata holotype
scale MMMC02239 (Burrow 1997, pl. 3 fig. 11; 2002, fig.
32A, B), mainly differing in having crown pore openings
like those visible in paratype scale MMMC02234 (Burrow
1997, pl. 3 fig. 3; Burrow 2002, fig. 32C). In Australia, T.
cervicostulata has a stratigraphic range from the upper
Lochkovian through the Pragian, being found in the
Connemarra and Gleninga formations and ‘Tumblong
Oolite’ in New South Wales, upper Lochkovian or lower
Pragian Martins Well Limestone in Queensland, lower
Pragian Point Hibbs Formation in Tasmania, and possibly
the Pragian Waratah and Pragian Coopers Creek limestones
in Victoria (see Burrow 2021 for details).

DISCUSSION

The ‘placoderm’ taxa identified in the suite of
microvertebrate remains from the Rookery Limestone
Member support the Lochkovian age inferred from the
co-occurring conodont taxa. Romundinid placoderms
are almost exclusively known from Lochkovian deposits
worldwide, in the Arctic Canadian Archipelago and
Northwest Territories, Canada; Nevada, USA; Pechora,
Norilsk, and Novaya Sibir Island, Russia; central New
South Wales, Australia; and possibly Celtiberia, Spain
and western Tasmania, Australia, the latter being the only
post-Lochkovian record. In central New South Wales,
the placoderm Connemarraspis is only known from
Lochkovian limestones, but has also been found in the
early Pragian (sulcatus CZ) of western Tasmania; no other
occurrences are known. The acanthodian taxa Nostovicina
guangxiensis and Trundlelepis cervicostulata have a longer
stratigraphic range, with N. guangxiensis found from the
Lochkovian to the lower Emsian, and 7. cervicostulata
from the Lochkovian to Pragian.
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