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Figure14 Acanthopyge(Lobopyge)edgecombeisp. nov., A, B & D. ParatypeAMF 106070externaldorsal view, lateral
view and frontal view of cranidium;C. AMF 106417externaldorsalview of crandium;E, H. AMF 106069
externaldorsaland lateral view of pygidium; F. AMF 106418externaldorsal view of cranidium;G. AMF
106072internaldorsalview of pygidium; 1. AMF 106070externaldorsalview of hypostome.All specimens
X 9 magnification.

AMF 106071 and pygidia AMF 106069and AMF
106472.

Diagnosis
Posterolateralcranidial lobe triangular, bullar

lobes angular in shape,not rounded as in most
Devonianspecies(Acanthopyge(Lobopyge)campbelli
Chattertonand Wright, 1986, A. (L.) australifonnis
Chattertonet al., 1979 and A. (L.) sinuata (Ratte,
1886». Sculpture on hypostomalmiddle body
tuberculateand pitted. Marginal pygidial spine
long, thin andoutwardlydirected.

Description
Cranidiurntrapezoidal,wider (tr.) thanlong (sag.).

Bullar andposterolateralcranidallobesinflated,and

median glabellar lobe strongly inflated. Anterior
margin convex medially, convergingposteriorly to
bounda highly archedandstronglyinflatedglabella
medially.Sagittalregionof medianglabellarlobe the
highestpoint on thecranidiurn.SI convergesto meet
SO medially, forming a short (sag.) and wide (tr.)
occipital furrow; median tubercle betweentwo
prominentnodeson preoccipital glabellar region.
Bullar lobes triangular, asymmetricallyarched,
sloping abaxially, distinct!y larger than the
trapezoidal posterolateral cranidial lobes.
Posterolateralcranidial lobes convex. LO shortens
distally; SO shallow medially, becoming deeper
abaxially. Cranidium strongly tuberculate,with
several large paired tubercles on glabella;
tuberculationsparseon LO.
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Hypostome squat, with long posterior border,
posterior margin concave backward, with straight
lateral margins. Border furrow widest and deepest
opposite shoulder, shallowing medially, with uneven
tubercles scattered on furrow margin. Posterior
furrow on middle body effaces adaxially; wing short.
Middle body with uneven tubercles concentrated
anteriorly, coarsely pitted posteromedially.

Thorax unknown.
Pygidial axis inflated, longer (sag.) than wide (tr.),

gently tapering, forming a blunt terminal piece with
a prominent postaxial ridge. Distinct incision of first
ring furrow abaxially, second ring furrow
incomplete. Two distinct pairs of prominent pleurae
with well defined interpleural and pleural furrows,
form the two pairs of major pygidial spines. Major
pygidial spines outwardly directed, evenly long
(exsag.), tapering at extremities to form sharp tip.
Posterior pleural region (behind second rib) lacks
furrows, heavily omamented with evenly scattered
tubercles. Weak posterior border fused with
posterior pleurae and postaxial ridge. Pair of
posterior marginal spines, blunt and shorter than
the major pygidial pleural spines, extend from
raised margin. Distance between posterior marginal
spines equal in width (tr.) to pygidial axis at second
axial ring. Axial rings strongly tuberculate; evenly
scattered tubercles on pleural ribs.

Remarks
A recent cladistic analysis of Acanthopyge

(Lobopyge) found a consensus of 18 trees Ebach and
Ahyong (2001; Figure 4) in which A. (L.) edgecombei
and A. (L.) erinacea (Haas, 1968) are sister taxa in an
unresolved clade consisting of the Australian
species A. (L.) australis (McCoy, 1876), A. (L.) sinuata
(Ratte, 1886), A. (L.) pustulosa Morzadec, 1983, A.
(L.) campbelli Chatterton and Wright, 1986 and A.
(L.) australiformis Chatterton et al., 1979.

Acanthopyge (Lobopyge) edgecombei is distinguished
from A. (L.) erinacea (Haas, 1968) by longer posterior
pygidial spines. The second posterior spines are
posteriorlY directed in A. (L.) australis (McCoy,
1876), A. (L.) sp. 1 NSW Chatterton et al., 1979, A.
(L.) campbelli Chatterton and Wright, 1986 versus
outwardly directed in A. (L.) edgecombei. A subdued
node present on the pygidial posterior border in A.
(L.) sinuata (Ratte, 1886) is absent in A. (L.)

edgecombei and a shorter pygidial ring furrow (tr.) in
A. (L.) pustulosa Morzadec, 1983. The area between
the posterior spine pair is larger in A. (L.) edgecombei
than in A. (L.) australiformis Chatterton et al., 1979
and A. (L.) sinuata. SO is sagittally wide in A. (L.) of
Jones et al., 1986, but narrower with a median
tubercle in A. (L.) edgecombei. A. (Lobopyge) sp. of
Holloway and Neil, 1982, from the Mt Ida
Formation in Victoria, has an inwardly directed
posterior pygidial spine pair and wide (tr.) pygidial
axis, both absent in A. (L.) edgecombei.

373

Etymology
After Dr. Gregory D. Edgecombe.

Order Odontopleurida Whittington, 1959

Family Odontopleuridae Burmeister, 1843

Subfamily Odontopleurinae Burmeister, 1843

Genus Leonaspis Richter and Richter, 1917

Type Species
Odontopleura leonhardi Barrande, 1846; 5ilurian

(Ludlow), Bohemia, Czech Republic.

Leonaspis sp.
Figure 6 A-e and F & G

Material Examined
Cranidium AMF 106644, free cheeks AMF 106683,

AMF 106684, thoraco-pygidium AMF 106685 and
pygidium AMF 106645.

Remarks
Ramskold and Chatterton (1991), in their

classification of the Odontopleuridae, diagnosed
Leonaspis as possessing four marginal spines
between the pygidial major border spines and nine
thoracic segments, compared to the two marginal
spines found on the pygidium in Kettnerapsis Prantl
and Pribyl (1949).

Compared to the Cobar Leonaspis, L. jenkinsi
(Etheridge and Mitchell, 1896, see Chatterton
(1971)) from Lochkovian strata in the Yass
district possesses shallower SI, a wider (tr.)
glabella and a tuberculated pygidium. Bohemian
Leonaspis mainly possess sparsely tuberculated
glabella, as seen in L. confluens PHbyl and
Vanek, 1966 and L. truncata Hawle and Corda,
1847. Axial furrows and the terminal piece are
distinct and present in L. confluens, L. leonhardi
Barrande, 1846 and L. truncata, versus subdued
and absent, respectively in Leonaspis sp. The
Moroccan L. maura Alberti, 1969 possesses a
wide and deep SO, wide and shallow in L. sp.
Leonaspis belisarius Haas, 1968 from Turkey is
similar to the Cobar species, but differs in
possessing subdued axial furrows.

Cladistic Analysis
Ramskold and Chatterton (1991) revised the

Odontopleurinae Burmeister, 1843 in a series of
cladistic analyses. The analyses included Leonaspis,
Kettneraspis Prantl and PI-ibyl, 1949 and their newly
erected genus Exallaspis Ramskold and Chatterton,
1991. A separate clade of eight Kettneraspis species
was later separated as Edgecombeaspis by Adrain
and Ramskbld, 1997.
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Computer treatment of data
The analyses were run using PAUP 3.11 with the

same settings in the above Paciphacops-Kainops
analysis. All characters were treated as unordered,
and reweighted based on the rescaled consistency
index using a base weight of 1000. Multistate taxa
are treated as 'uncertain'. All analyses were run
using the branch and bound search. All consistency
(Cl) and retention (RI) indices listed are from the
shortest trees. All trees were rooted keeping the
ingroup (Leonaspis) monophyletic.

Of the 14 coded Leonaspis species (13 in Ramskold
and Chatterton 1991), only nine had less 45 percent
their characters missing and therefore were used in
the analysis. Results from similar approaches (see
Ebach and Ahyong 2001 and Kitching et al. 1998)
conclued that an increase in the number of missing
data led to more equally parsimonious trees and
generated ambiguous results in some cladistic
computer programs. In the Leonaspis analysis, 45
percent of the data represent up to two whole
regions. Thus, deleted taxa are based on on a
combination of missing cranial, hypostomal,
thoracic or pygidal features.

M.C. Ebach

K. jaanussoni

L. Sp.

L. brittanica

L. Maura.

L. belisarius

L. lochkovensis

L. leonhardi

L. jenkinsi

L. truncata

L. hoemesi
Figure 16 Reweighted consensus tree of the Leonaspis

nine taxon run.

Figure 15 Reweighted consensus tree of the Leonaspis
fourteen taxon run.

Outgroup Selection
Kettneraspis jaanussoni Chatterton and Perry, 1983

was suggested to be among the closest relatives of
Leonaspis by Rarnskold and Chatterton (1991). They
considered that Leonaspis was not directly derived
from Kettneraspis but rather that Leonaspis originated
from a taxon similar to that giving rise to

-

,.....

-
-

-

K. jaanussoni
L. Sp.
L. belisarius
L. argentea
L. confluens
L. leonhardi
L. lochkovensis
L. ezellina
L. jenkinsi
L. truncata
L. hoernesi
L. glabrata
L. brittanica
L. maura
L. hastata

K. jaanussoni

L. Sp.

L. brittanica

L. maura

L. lochkovensis

L. leonhardi

L. belisarius

L. jenkinsi

L. truncata

L. hoemesi
Figure 17 First tree of the reweighted consensus tree of

Leonaspis nine taxon run; Node 1 [1:2], [2:1],
[4:1], [31:1], [32:2], [33:1]; Node 2 [8:1], [10:1],
[11:1], [17:2], [20:0], [21:1], [27:0], [29:2]; Node
3 [13:1], [14:2], [22:1], [24:2], [28:1], [32:2],
[35:0]; Node 4 [1:0], [18:0], [25:1], [26:1]; Node
5 [5:1], [9:2], [28:1], [32:1]; Node 6 [10:0],
[12:0], [16:1], [23:0]; Node 7 [9:1]; Node 8
[10:0], [17:1], [23:0]; Node 9 [7:0], [9:1], [24:0].
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Kettneraspis. Hence, Kettneraspis jaanussoni is used as
the outgroup for Leonaspis in this analysis.

Data
All characters used in this analysis are from

Ramskold and Chatterton's (1991) analysis. That
work should be consulted for character definitions
and codings.

The only alteration made to the original data
set of Ramskold and Chatterton is the addition
of Leonaspis sp. from the Cobar fauna
(character coding is as follows: 2000{0/
1}01l0001?17121000?11071?201110{0/1}).

Results

Fourteen Taxon Run
The fourteen taxon run includes all 13 coded

Leonaspis species from Ramskold and Chatterton
(1991) and Leonaspis sp. The reweighted analysis
found 720 trees (Cl 0.892, RI 0.827) (Figure 15).

Remarks
Using all coded taxa with equal weights yielded

an unresolved consensus, regardless of its high
consistency and retention indices (Cl 0.762, RI
0.667). A reweighted run yielded two trichotomous
clades, with Leonaspis brittanica Morzadec, 1969, L.
hastata (Alberti, 1967) and L. maura (Alberti, 1969)
forming one clade and L. glabrata (Roemer, 1843), L.
hoernesi (Barrande, 1846) and L. truncata (Hawle and
Corda, 1847) forming another.

Nine Taxon Run
The unweighted run found 3 trees of 40 steps, (Cl

0.800, RI 0.636). Reweighting yielded 2 trees (Cl
0.929, RI 0.851) (Figure 16 and Figure 17).

Remarks
In the rewieghted run, Leonaspis brittanica from

the Upper Emsian of France and the Upper Emsian
Moroccan L. maura are grouped as sister taxa. A
trichotomy is formed between the Turkish Leonaspis
belisarius Haas, 1968, a clade containing the
Bohemian L. hoernesi, L. truncata and Australian L.
jenkinsi Etheridge and Mitchell, 1895 and the
Bohemian sister taxa L. lochkovensis Prantl and
Pi-ibyl, 1949 and L. leonhardi Barrande, 1846.
Leonaspis sp. is the most plesiomorphic taxon within
Leonaspis.
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