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Figure3 A-D Morphotype 11 scales- fin scales,E morphotype12 - "Skamolepis"scale, F morphotype13 ­
"Skamolepis"scale,anteriorbodyscales,G morphotype13 "Skamolepis"scalepulp cavity.

Australolepison the basis of the sharedcharacters:
laterallappetsandbeadlike projectionson the base
and neck-spurs.However, as the descriptionof T.
pagoda is basedon only six scalesit would seem
prematureto unite thesetaxauntil the full rangeof
variationof T. pagoMis known. It is conceivablethat
all these speciesrepresentmembersof a single
GondwanangenusAustralolepis(5. Turner and T.
Miirss, personalcommunication1996).A revisionof
thegenusmayberequiredastheMiddle andUpper
Devonian turiniids of Australia sharemore in
commonwith those in Antarctica, West Yunnan,

Iran, and Bolivia than with turiniids from the
NorthernHemisphere(Turner,1997).

Allocation of ScaleVarietiesfrom A. seddonito
Body Regions.

Miirss (1986) establishedthat the scale varieties
on the articulatedspecimensof Phlebolepiscouldbe
distinguishedon other thelodonts.Five separate
regions with distinct scale morphologieswere
recognisedto occuron individual thelodonts.These
were the oral, cephalo-pectoral,postpectoral,
precaudaland pinnal regions (Miirss, 1986, figure
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7). On Phlebolepis elegens Pander, 1856, 28 different
scale types were determined and on P. omnta Marss,
198622 different scale types were recognized. With
the additional scales described here for A. seddoni a
total of 28 scale types are now recognised, so it is
probable that all these variants did in fact come
from the one species.

Scales of type 1 (Figure 2A-B, Figure 4) are
considered to represent oral scales (equivalent to
head scales of Gross (1967) and Turner and Oring
(1981)). Marss (1986) characterises oral scales as
having rhombic to rounded crowns with marginal
notches and ridges that are orientated toward the
crown centre. Cephalo-pectoral scales (transitional
scales; Gross (1967) and Turner and Oring (1981))
are large, oval to rhombic scales with short ribs and
are generally unsculptured (Marss, 1986). Scales
attributed as type 2 (Figure 2C, Figure 4)
correspond to this variety. The scales Turner and
Oring (1981, figure 6a-e) attributed to nickoliviid
type are also considered to represent cephalo­
pectoral scales (Figure 4). Post-pectoral scales are
represented by scale type 3 (Figure 20, Figure 4).
These scales also lack ornament. The majority of the
new scale types described (scale types 4-8) are
represented by precaudal scales (Figure 2 E-I,
Figure 4). Precaudal scales are characterised by
having a wedge shape, a sculptured pattern and a
reduced number of lateral ridges (Marss 1986).
These scales also commonly have an anterior spur.
Scale types 9-10 (Figures 2J-K, 3A-C, 4) represent
fin scales. These scales are smaller then the other
scale types with a posterior pointed apex, a thin
wedged shape and highly sculptured pattern. The
suggested body regions from which scales of A.
seddoni came are shown in Figure 4.

Thelodontida gen. et sp.indet.
Two scale types have been found in the lower

section of the Gneudna Formation which resemble
scales referred to as "Skamolepis" - like by Turner
and Janvier (1979) and now referred to Turinia sp..

Scale Type 12

Material
5 scales WAM 99.8.56-57 (Figure 3E)

Horizon
KT beds 4 & 12 (Figure 1).

Description
These scales have an unusual shape when

compared to other thelodont scales. The crown is
slender and flares posteriorly beyond the base.
There is an ornamented of parallel single ribs with
small tubercles on the rib surfaces. On the lateral
margins of the crown are two dorsal side lappets,

K. Trinajstic

each with a fine micro-ornament of narrow ribs.
There is a constricted neck on a low round base.
The base is as wide as the crown. There is an
anterior process. There is a large pulp cavity that
widens anteriorly.

Scale Type 13

Material
15 scales WAM 99.8.58-60 (Figure 3F-G)

Horizon
KT beds 4, 12 and 14 (Figure 1).

Description
These scales are similar to scale type 1. It differs

in the base being wider and the posterior crown
being not as flared, instead terminating in seven
rounded projections. The crown is long, projecting
over the base posteriorly. It has an ornament of four
lateral parallel ribs and a central rib that bifurcates
at approximately half the crown height. The neck is
very low and there is a central anterior process. On
the ventral surface there is a large pulp opening.

Remarks
Scales originally referred to Skamolepis fragilis

Karatajute-Talirnaa, 1978 from the late Emsian to
early Eifelian of Europe are now considered to be
shark denticles by Turner (1991, 1993). Karatajute­
Talirnaa (1978) still thinks that the genus Skamolepis
belong to thelodont scales. Shark denticles which
resemble the Baltic scales are still under review.
Turner (personal communication 1998) suggests that
a new genus may be required for those. However,
more material is needed before this can occur.

The scales from the Gneudna Formation closely
resemble scales B and C referred to as "Skamolepis "
(Turner and Janvier, 1979, figure I, BI-3, CI-3)
from the Khush-Yeilagh Formation in Iran (Turner
and Janvier, 1979). Scale type 12 also shows some
resemblance to a scale referred to Thelodus trilobatus
from Irian Jaya (Turner et al., 1995). The Gneudna
scale however, is higher in profile, the central ridge
narrows dorsally (the opposite condition is seen in
T. trilobatus), and the base extends beyond the
lateral and anterior margins of the crown.

DISCUSSION

The range and distribution of thelodonts in
Australia has been clarified over the last ten years
(Turner 1995, 1997; Young 1995). Since the
discovery of Frasnian thelodonts in the Carnarvon
Basin, A. seddoni has been recorded in Australia
from the Virgin Hills Formation, east of Fitzroy
Crossing in the Canning Basin and from the
Givetian Papilio Formation, Broken River in North
Queensland (Turner, 1997). Later, as yet
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Figure 4 The scales of A. seddoni attributed to the five separate scale morphology regions on the thelodont body
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undescribed, thelodont remains have been found in
the Lawford Ranges (Turner and Young, 1992;
Turner, 1997). Some of these scales have been
compared to Turinia antarctica Turner and Young,
1992 but Turner (1994, 1997) referred others to A.
seddoni. With the discovery of greater variation in
the scales of A. seddoni it is probable that these
scales can be now verified as belonging to A.
seddoni. Outside Australia Australolepis was
tentatively reported from the Holy Cross Mountains
fauna in Poland (Ginter, in Turner, 1995). However,
it is now thought that these scales may in fact be

chondrichthyan (Turner, 1997). Scales of A. seddoni
occur in the early Frasnian deposits at Kale-Sader in
the basal Shishtu Formation in eastern Iran (Turner,
1997; Yazdi et al., 1998). The discovery of a second
thelodont in the Gneudna Formation also supports
the closeness of the Frasnian faunas from eastern
and central Iran to those in Western Australia.
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