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PRAEUNDULOMYA, A NEW GENUS OF PELECYPODS
FROM THE PERMIAN ROCKS OF THE CARNARVON

BASIN, WESTERN AUSTRALIA.

SUMMARY.

A new genus, Prae1tndnlomya, has been erected to embrace forms from the
Lower Permian rocks of Western Australia. The type species, P. concentrica,
is described.

Species of the new genus are known from the Lyons Group, the Coyrie
Formation, and the Bulgadoo Shale, in the Carnarvon Basin.

Praeundulomya is related to Allorisma-like forms such as Edrnond·ia sulcata
(Phillips), and is probably ancestral to Und1tlomya Fletcher.



INTRODUCTION.
In 1946 Fletcher (p. 398) described a new genus Unclnlomya, with two

species, from the Permian rocks of Western Australia. Both species, U. rngnlata
Fletcher (1946, p. 400, pI. 34, figs. 2 and 3; pI. 35, fig. 6) and U. p?eioplenra
Fletcher (1946, p. 399, pI. 34, fig. 1; pI. 35, figs. 1-5), are characterized by
having V-shaped rugae or coarse ribs, an edentulous hinge with an elongated
flattened ligam€nt area running backwards from the umbo and two distinct
furrows separated by a ridge, immediately below the ligament area and running
from the umbo towards the posterior margin.

In 1956 another specimen of Uncl1tlomya pleioplenra from the Norton Grey
wacke or the Baker Formation of the Carnarvon Basin was described and
figured; and it was suggested, on the basis of the shape and the presence of
radiating lines of granules on the external surface, that the genus should be
placed in the family Arcomyidae rather than in the Pholadomyidae (Dickins,
1956, p. 28, pI. 4, figs. 6-8).

In recent collections from Western Australia there are forms which,
although closely related to Und1llomya and previously considered to belong to
Und1tlomya (Dickins in Hill, 1955, p. 100, and Dickins, 1956, p. 28), are dis
tinguished by the presence of concentric rugae,the absence of V-shaped rugae,
and the two posterior radiating grooves are less well developed. These forms
occur in formations older than those containing Uncl~tlomya and a new genus
is proposed for their reception. A new species of this genus occurs in the Lyons
Group, but another species from the Coyrie Formation and the Bulgadoo Shale
of the Carnarvon Basin will be used as a type because the material is better.
The new genus and the type species are described here so that the name can be
used in the description of the Lyons Group fauna.
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STRATIGRAPHICAL DISTRIBUTION OF UNDULOMYA AND
PRAEUNDULOMYA.

Fletcher (1946, p. 395) recorded Undttlomya rttgttlata from the Wandagee
Formation (Calceolispongia Stage of Teichert, 1941) and from the top beds of
the Noonkanbah Formation at Mt. Marmion in the Fitzroy Basin. He recorded
Undttlomya pleiopleum, the type species, from the Coolkilya Sandstone of
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Teichert (1950) (approximately Baker Formation plus Coolkilya Greywacke
of Condon, 1954). In the Carnarvon Basin, in addition, at least one undescribed
species of Undulomya occurs. It is found in the top beds of the Bulgadoo
Shale, west of Moogooree Homestead. Pmeundulomya concentrica sp. nov., the
type of the new genus, occurs in the Coyrie Formation and the Bulgadoo Shale
of the Carnarvon Basin. Pme1md1tlomya elongata sp. nov., described in the
following paper, is at present known only from the top part of the Lyons Group.

SYSTEMATIC DESCRIPTION.
Fam. ARCOM:YIDAE Fischer.

Genus PRAEUNDULOMYA gen. nov.*

Type Species: Praeundulomya concentrica sp. novo

Diagnosis: Shell similar in shape to Undulomya, distinguished by the
presence of concentric rugae instead of V-shaped rugae. Posterior furrows

(

I
I
\

\,
..................-

pg

Fig. 2.-Shape and ribbing of Praeundulomya and Undulomya. Above:
U. pleiopleura Fletcher. xl. Below; P. concentrica Dickins. pg = posterior
groove. xl.

• P,ae, before; Undulomya, a genus·ofshells~.
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and ridge not as distinctly developed. Valves gape slightly at back; hinge
edentulous, with elongated flattened ligament area extending backwards from
umbo and widening and then narrowing towards rear of shell. Shell thin.

Discussion: The new genus occurs earlier than Und1tlomya and is no doubt
ancestral to it. On the other hand it is more closely related to some Carboni
ferous Allor'isma-like forms, especially Edrnondia s1dcata (Phillips) 1836 (Hind,
1899, p. 318) than is Undnlornya, and it is probably intermediate. In Edrnon
dia s1tlcata as figured by Hind the shape of the shell and the structure of the
hinge are similar and the external surface is granulated. Although the rugae
are of a similar character they diminish in number towards the rear and no
posterior furrows or ridges appear to be present.

Fletcher (1946, p. 399, 400) has already suggested that Sang1tinolites
insolitns Thomas (1928, p. 228, pI. 6, figs. 6 and 7) from the Upper Palaeozoic
of Peru may be related to Und1tlornya. The Peruvian species appears to belong
to the genus Prae1tndnlomya. The shape and the posterior grooves and ridge
are similar and the ribbing corresponds to that of an incomplete Praeund1tl
omya. Swnguinolites kashrniricus Reed (1932, p. 37, pI. 8, figs. 1-4a) from the
Agglomeratic Slate of Kashmir may also belong to the new genus.

PRAEUNDULOMYA CONCENTRICA sp. novo

(Plate 1, figs. 1-11, text fig. 2.)

Holotype: C.P.C. 2193, Coyrie Formation, type section.

Diagnosis: Shell not greatly produced in front of umbos; rugae Or ribs
and growth lines not parallel. Ribs increase in number towards the rear in
such a way that in some specimens continuous ribs coming from the front
truncate a number of ribs on the back part of the shell.

Description: Holotype (a bivalved shell): Umbos prosogyre, rising only
slightly above the cardinal margin, almost touching. Behind the umbos the
cardinal margin is straight and almost parallel to the ventral margin. The
ligament is lodged in an elongated area behind the umbos, the ligament area
extending for· the full length of the cardinal margin. At the front end the
ligament lies tucked under the umbos; posteriorly it broadens and apparently
thins out towards the rear. In front of the umbos the cardinal margin is
rounded and a distinct lunule is marked off from the rest of the shell.

The ligament area is bounded externally by a ridge, below which are two
grooves, separated by a rounded ridge; which run from the umbo to the dorsal
part of the posterior margin. The valves are more tumid towards the front,
and the shell is tapered towards the back; there appears to have been a slight
gape at the rear.

External Ornament-Left Valve: The early ribs are small, concentric and
constant in number; seven or more such ribs are visible. In the more mature part
of the shell (i.e. in the middle part of the shell) more ribs are added at the back
than at the frQnt so thata single rib at the front runs continuously to the rear,

11



where it encloses between it and the previous continuous rib four or five ribs.
Towards the outside of the shell the ribs or rugae at the front run continuously
to the back without cutting off extra ribs at the back, but in the front the ribs are
concentric, whereas at the back the ribs transgress the growth lines and so
approach the cardinal margin more rapidly than the growth lines. More ribs,
which have no counterpart at the front, are added at the back part of the shell.

External ornament-Right valve: The ribbing of the right valve differs in
that fewer ribs are inserted at the r€ar in the middle part of the shell.

Paratypes: Juvenile specimens show growth stages in the development of
the shell. The ribs ar€ concentric and parallel to the growth-lines and the
posterior radiating grooves are poorly developed, and thus young shells resemble,
much more closely than mature shells, the Allorisma-lilw forms of the
Carboniferous.

The granulation of the external surface vari€s in different parts of the shell :
at the back the granul€s form rows radiating from th€ umbo, but in other parts
of the shell the granules are scattered irregularly.

DIMENSIONS (IN MM.).

Distance of
- Length. Height. Thickness. Umbo from

Front.

Holotype (both valves) .. .. .. 68 32 23 9
(estimated) (estimated)

Paratype A (both valves) .. .. 74 29 22 8
(estimated)

Paratype B (right valve) .. .. 9 4 15 2
Paratype C (right valve) .. 22 10 2.5 4
Paratype E (b?th valves) .. .. +110 63 38 24

OCC1Myence: P. concentrica is represented in the pr€s€nt collection by a large
number of specimens from the Coyrie Formation and the Bulgadoo Shale.

Holotype and Paratype A-C.P.C.* 2193 and 2194--5 miles south-w€st of
Moogooree Homestead, 51 miles south-east by east of Donnelly's Vvell, 355 fe€t
above base of Coyri€ Formation, type section. Paratypes B. & C-C.P.C.
2195 and 2196-fiame locality as holotype, 402-455 feet abov€ base of Coyrie
Formation. Paratypes D & E-C.P.C. 2197 and 2198-same locality and
formation, 20 feet higher than holotype. Paratypes F & G-C.P.C. 2199 and
2200-same as for holo'type. Specimens from Budgadoo Shale, B.M.R. Reg. No.
F.20,836, 2 miles south-east of Donnelly's Well, about 100 feet above base of
formation.

Discussion: Some specimens attain a large size, and in the late growth stages
of these shells th€ posterior radiating grooves lose their distinctive charact€r.

The ribbing varies somewhat in different shells and in somB the truncation
of the rear ribs in the middle part of the mature shell is not as distinct as in the
holotype. The truncation is more distinct in left valves than in right valves.

• C.P.C.-Commonwealth Palaeontological Collection, housed in the Burean of Mineral Resources, Canbern..
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Apparently the shell was yery thin, as it is rare to find the original shell
material preserved; most of the specimens are internal or external impressions.

Prae7mdnlomya concentrica appears to have affinities with Sang'ninolites
insolitns Thomas (1928, p. 228, pI. 6, figures 6-7), but Thomas's figures do
not allow a satisfactory comparison. P. concentrica can be distinguished from
P. elongata, a new species from the Lyons Group described in the next paper, in
the following ways: the ratio of height to length is greater; P. concentrica tapers
towards the rear whereas P. elongata is more evenly convex from front to rear;
from the front P. concentrica is more tumid; in the middle part of mature shells
P. elongata never has a large number of ribs at the rear truncated by continuous
ribs; the posterior radiating grooves are more prominent in P. concentrica.

13



PELECYPODS AND GASTROPODS FROM THE LYONS
GROUP, CARNARVON BASIN, WESTERN AUSTRALIA.

SUMMARY.
Seventeen species are described and figured-thirteen species of peiecypods

belonging to twelve genera and four species of gastropods belonging to four
genera. Of the pelecypods only two are referred to described species, and of the
gastropods only one. 'rhe fauna can be called the a Eurydesrna fauna"; it is
found to have affinities with faunas with Eurydesrna from South Africa, India,
Eastern Australia, and South America. An examination of the occurrences of
Eurydesrna in the Carnarvon Basin and elsewhere indicates that where this form
is found in great abundance it is associated with cold shallow-water sediments;
frequently it occurs near the base of marine sequences. The shell structure of
EU1'ydesrna and Deltopecten and the hinge structure of Deltopecten are described
and illustrated. It is considered that a new family, the Deltopectinidae, is
required for the reception of Deltopecten and allied forms. Although the species
described show a closer relationship to Upper Carboniferous species than do the
faunas in the Carnarvon Basin found higher in the sequence, it is considered that
the evidence as a whole indicates that the fauna is of a J-,ower Permian
(Sakmarian) age.
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INTRODUCTION.
The material described has been collected during a geological surve'y carried

out since 1948 in the Carnarvon Basin by the Bureau of lVIineral Resources. The
collections thus represent the results of a comprehensive survey carried out over
eight consecutive years. Condon (1954) has described the stratigraphy of the
northern part of the area in some detail, and generalized stratigraphical columns
are given by Thomas and Dickins (1954) and Dickins (1956). Several papers
on the stratigraphy of the area are being prepared at present.

Since 1953 the Carnarvon Basin has been drilled in the search for oil.

The Lyons Group* is the oldest sequence containing marine Permian fossils
and rests unconformably on earlier Palaeozoic or Precambrian rocks. The
correlation, the character, and the manner of occurrence of the marine fossils
are to be considered in detail in a separate paper by J. lVI. Dickins and G. A.
Thomas, and only a summary account is included here. Although the Lyons
Group crops out over a wide area and in many places is very thick (Condon,
1954, p. 40, records a section of 4,600 feet in the vVilliambury area) marine
fossils occur at only a few places. Not only are the few fossiliferous horizons
separated by non-fossiliferous strata in vertical section, but horizontally the
fos~il beds do not persist very far, except in the top fossiliferous beds of the
Lyons Group. vVhere fossils do occur, however, large numbers of individuals
may be present. Compared with the brachiopods, the molluscs, especially the
pelecypods, predominate in number of species and in number of individuals.
Up to the present no ammonoids 'have been collected.

The marine fauna of the Lyons Group forms a single assemblage: all the
identifiable species present in the lowermost horizon, with one exception, are
present in the topmost beds. Although certain forms are known only from the
Lyons Group many continue into the Callytharra Formation, and there is no
sharp faunal break to indicate that the top of the Lyons Group is definitely
older than the Callytharra Formation. The Callytharra Formation is known
to be of lowermost Artinskian age (see Thomas and Dickins, 1954). Indirect
evidence of the age is given by the occurrence of Sakmarian ammonoids
(Teichert and Glenister, 1952) in the Holmwood Shale of the Irwin River area
of Western Australia, which recent field work shows to be probably correlable
with the topmost part of the Lyons Group in the Callytharra Springs area.

The fauna as a whole does not appear to be contemporaneous with the
Upper Carboniferous forms in other parts of the wOrld; it is intermediate
between those of the Upper Carboniferous and those of the Artinskian and
younger Permian. For these reasons it is not consider'?d likely that any of
the marine fossils of the Lyons Group are of Carboniferous age, although at

• M. A. Condon (personal communication) ,tates that the formation below the Callytharra Form~tion in the
Callythorra Springs area, which is here included in the Lyons Group, should not be so included. This rormatio~, whieh
will be named in a forthcoming publication, includes all the marine fossils described here from Callytharra SpnnJs and
Gap Pool.
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present the evidence is not conclusive. The specimens described in this paper
are all from the upper part of the Lyons Group and are thus referred without
hesitation to the Lower Permian.

Nuculana darwini (de Koninck) 1877.
Stutchburia variabilis sp. novo
Astartila condoni sp. novo
Asta1'tila? obSC7wa sp. novo
Pachydomus? sp.
Pachymyonia occidental1:s sp.nov.
Chaenomya sp. novo
Leiopteria? carrandibbiensis sp. novo
Eurydesma playfordi sp. novo
Praeundulomya elongata sp. nov.
Schizodus crespinae sp. novo
Deltopecten lyonsensis sp. nov.
Aviculopecten tenuicollis (Dana) 1847.

Leiopteriidae
Eurydesmidae
Arcomyidae
Trigoniidae
Deltopectinidae
Aviculopectinidae

Fam.

Fam.
Fam.
Faro.
Fam.
Fam.
Fam.

In the Carnarvon Basin the marine horizons in the Lyons Group are
intimately associated and interbedded with deposits of glacial origin.

Among the Permian faunas from 'Vestern Australia, it is the fauna from
below the Callytharra Formation that is most closely related to that from the
Permian rocks of eastern Australia. In 'Vestern Australia in Artinskian time,
the early fauna ,vas gradually replaced by a fauna related to that of Timor,
S.outh-East Asia, and India, whereas eastern Australia was apparently partly
isolated and the main development was an indigenous one based on the earlier
fauna.

Only a single mollusc (Nuculana lyonsensis, Dickins, 1956, p. 8, plate 1,
figs. 7-9) has been described from the Lyons Group. The following additional
forms are described in the present paper:-

Pelecypoda-
Fam. Nuculanidae
Fam. l\1odiolopsidae
Fam. Edmondiidae

Gastropodar--
Fam. Pleurotomariidae

Fam. Euomphalidae

iliourlonia? lyndonensis sp. novo
Ptychomphalina u,manenS1S (Reed)

1928.
K eeneia carna1'vonensis sp. nov.
Platyschisma? sp. novo

P ALAEOI<JCOLOGY O:B' EURYDIDSlVfA.

An examination of the recorded occurrences of E1{rydesma shows how fre
quently the names U Eurydesma-beds ", U Eurydesma-zone ", &c., are used,
indicating that where Eurydesma is found it frequently occurs in great numbers
or forms a conspicuous part of the fauna. An examination of the occurrences
also shows that where Eurydesma is found in large numbers it is frequently
found in coarse sediments-sand-size or coarser. It is also often reported
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from near the base of marine sequences. This is true of the Carnarvon Basin
except that it is not clear that the occurrences are near the base of marine
sequences.

The known occurrences of Eurydesma are plotted on the accompanying
sketch map of the Carnarvon Basin. A, single species, Eurydesma playford·i
sp. nov., is present at all localities except ·possibly at the Lyndon River locality,
where the material is insufficient for a specific determination.

In New South 'Wales, David (1950, p. 338) describes the presence of a
large number of Eurydesma associated with conglomerate,s containing glacial
erratics in the Allandale of the Hunter Valley. Such an occurrence is figured
in David's Plate 32. Near Cranky Corner, sandstone with occasional boulders,
densely packed with Eurydesma and other forms, is recorded in the Allandale
Stage. On the north coast of New South 'Wales a limestone is referred to as
the " Eurydesma-limestone".

In Tasmania, Banks (1952, p. 67) states" In most areas of the Permian
in Tasmania there is a zone low in the sequence which is comparatively rich in
EU?'ydesma spp.". At Maria Island and elsewhere this zone is found closely
associated with underlying glacial beds. Voisey (1938) had also previously
recorded such occurrences. In Queensland" Eurydesma beds" are also recorded
in the lower part of the sequence (see David, 1950).

In India, Waagen (1891) and Reed (1936) record numbers of Eurydesma
in the Salt Range associated with boulder beds and conglomerates containing
glacially striated pebbles. In Kashmir E1trydesma is associated with con
glomeratic deposits (Reed, 1932). In South America Harrington (1955) records
large numbers of Eurydesma from the Bonete Formation asso~iated with the
glacial deposits in the underlying Sauce Grande Formation.

In the Carnarvon Basin E1trydesma is associated with comparatively coars€
sediments. In the Callytharra Springs/Gap Pool area Eurydesma play
fO?'di is contained in a fine to medium sand, often very silty and sometimes cal
careous. 'Many coarse to very coarse grains are present, with pebbles up to an inch
or mor€ in diameter. Th€ sands are lenticular with large numbers of Eurydesma,
the whole having the form of a shell bank. Also contained in these lenses are
thirte€n other species 'of molluscs, on€ brachiopod, several erinoids., a few bryozoa,

. and wood fragments-some more than an inch in diameter. On the Gascoyne
River, west of Jimba Jimba Homestead, numerous Eurydesma occur with the
gastropod Keeneia carnarvonensis sp. nov., the brachiopod Trigonotreta sp. nov.,
and wood fragments, in a fine arkosic conglomerate with pebbles up to half an inch
across. Many of thegrains ar€ composed of fresh felspar. Sediments containing
Eurydesma playfo·rdi near Baracooda Pool vary from a fine to medium sand to a
sandy limestone, but scattered throughout are coarse to very coarse grains and
pebbles. Other fossils present at this locality are Deltopecten lyonsensis,
Trigonotreta sp. nov., and Fenestellidae. On the Lyndon River the sediment is
a very silty or clayey mediuin to coarse sand with many pebbles and containing
seven species of molluscs, one brachiopod,Trigo1wtrefa sp. nov., a few species
of crinoids, and bryozoa.

357/57.-2 17



Another feature of the occurrences in the Oarnarvon Basin is the pre
dominance of molluscs. 810an (1955), in a study of the palaeoecology of
Pennsylvanian marine shales, uses a faunal index of brachiopodsjbrachiopods +
molluscs as an indicator of depth. On this basis the occurr~nceswith Eurydesrna
would have a very low faunal index, indicating shallow water. These lines of
evidence indicate that Eurydesma lived in shallow-water near-shore marine
conditions.

In the accompanying map showing the outcrop of the Lyons Group and the
occurrence of Eurydesrna in the Oarnarvon Basin, Eurydesrna is found close to
the periphery of the present outcrop of Permian sediments. The eastern
boundary of the Permian rocks is formed by the Lyons Group, which rests
unconformably on earlier Palaeozoic or Precambrian rocks to the east.

In Australia it has been common for beds near the base of marine sequences
in widely separated basins to be correlated because they contain abundant
Eurydesma of the same or similar species: for example, the" Eurydesma-beds"
of Tasmania have been correlated with the " E~~rydesma-beds" of the" Lower
Marine" of the Hunter Valley. The present analysis shows that care is necessary
in using such a correlation. Locall'y indeed and perhaps within a basin, the
correlation may be quite valid, but it needs to be used very cautiously for
accurate interbasinal correlation.

Not only, however, is Eurydesma closely associated with near-shore deposIts,
but it is almost everywhere associated with glacial deposits. As shown above,
species of Eurydesma are interbedded with deposits of glacial origin in New
South Wales and Western Australia and are closely associated, if not interbedded,
with glacial deposits in Tasmania, the Salt Range, and South America.
Eurydesma is also associated with glacial deposits in South Africa and at
Umaria in Peninsular India. The only area where Eurydesma is not known
to be associated with such deposits is in the Agglomeratic Slate of Kashmir, and
even here it is possible that ,sediments of glacial origin are present.

It can be concluded that the presence of Eurydesma in large numbers'
indicates cold, shallow water conditions.

SYSTEMATIC DESCRIPTIONS.
Olass PELECYPODA.
Fam. NUCULANIDAE Stoliczka
Genus NucuLANA Link.

Type Species: Arcarostrata Ohemnitz (1784, p. 206, pI. 55, figs. 550 and 551.)

NucuLANA DARWINI (de Koninck) 1877.
(PI. n, figs. 1-6.)

1877. Tellinomya darwini de Koninck, p. 147, pI. 16, fig. 9.

1945. N1,l<Culana darwini, Fletcher, p. 306, pI. 21, figs. 1-2, pI. 22, figs. 1-2.
Holotype: Destroyed in Garden Palace Fire, 1882.
N eotype: F .41409, Australian Museum Oollection, designated by Fletcher

(1945, p. 306).
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Description:-Umbos not very sharp and directed slightly towards the back;
the margin of the shell in front of the umbo forms a uniform oval. The external
surface of the shell is uniformly convex except for the area dorsal and posterior
to the posterior rounded umbonal ridge, wh~ch is relatively flattened. The
external surface is covered by more than t~~enty very fine concentric ribs.
The pallial line .is simple; the posterior adductor is situated on and elongated
along the posteriorumbonal ridge. The anterior edge of the muscle is deeply
impressed. The anterior adductor is oval, elongated in a dorso-ventral direction,
and situated high on the flanks of the valve. 'The pedal scar is not clearly
visi1;>le but appears to be between the dorsal end of the anterior adductor and the
umbo~ The dentition is not shown in detllilin any of the shells, but taxodont
teeth are visible: in HYlJOtype D. The, limbonal angle is variable, as shown in
dimensions, but in all specimens it'is" obtuse as compared with certain other
species, suc:p.hs for example N. thomasi Dickins,

DIMENSIONS.."(in mm.) .
.'

. Height. Thickness. Umbonal
Angle.

Hypotype A (right valve) ..
Hypotype B (internal left valve) ..
Hypotype C (right valve)
Hypotype D (intern,al bivalve)

7.5
7.0
7.5
8.0

4.5
4.5
4
4.5

1
1.5
1
2.5

1260

1230

1290

1300

Occurrence: HypotYj)es A-D~C.P.C. 2201, 2202, 2203 and 2204 respectively
-1 mile west of Callythal;ra:~'$pring's,Byro Station, top 15 feet of the Lyons
Group. .' Other specimens 'also' occur\at the same locality, 12 feet below the
Hypotype horizon (morethan3Qi.specimens).

>'.," ,: . ~'" ' ,

Discussion: The spe<;iwensdescribed are from· a single locality where they
are of a uniformlysma11si:Ze', Al'th6tighthey are consistently smaller than the
'neotype they agree clo.~.eiY<~li' the p~opo~tion of the~imensions, the shape, and
'the character of theext~:ttIlal ribbing: The um~onal angle of both is also similar
'and possible diffe:r:ences:-Inay,he due to variatioh. As shown in the dimensions,
this character varies considerably in the Western Australian specimens. A
lesser number of ribs would be expected in smaller shells. In New South Wales
N. darwini occurs'in the Brimxton St~geoftheUpper Marine Beds (= Branxton
Sub-group of the l\faitlandGroup (HanTon in Hill, 1955, p. 94)) of the Hunter
Valley. ". "

Nuculana thql11.asi Dickins (1956, p.10, plate 1, figures 1, 2, 10) has a more
upright uinbo, the umbonal angle is less, and the anterior part of the shell is
less inflated thim in N. darwini. InN.basedowi Eth. fil. (1907, p. 8, plate 6,
figure 6), on.th~·other hand, the ante~ior part of the shell is more .inflated and
the umbo is ~~r.e:-distinctly directed towards the back. '. Both N. thomasi and
N., basedowi ,occur m.ueh pfgher in. the Permian sequ()nce in Western Australia.
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The specimens show some resemblance to forms assigned to; N: bellistriata
(Stevens) (1858, p. 261), first described from the Pennsylvanian of the United
States of America, but also recb~ded from Permian rocks.

Fam. MODIoLoPsIDAE.

Genus STUTCHBURIA Ethel:'id'ge Junr. 190d.
Type Species: Orthonota? costata Morris ('1845, p. 273, plate 11, figure 1)

by original designation of Etheriq.ge J uur. (1900, p. 180). The family 'position
of this genus has been discussed by Dickins (1956, p. 13).

STUTCHBUR~A VARIABILr.S sp. novo

: (Plate Il, figures 7-14.)

Holotype: C.P.C. 2205, 1-4/5~hiniles fr6InCali'ytharra Springs. Top bed
of L;yons Group.

'Diagnosis: Rather elongated transversely with greatest thickness of valve
nearer rear of shell than front"-about half-way between umbo and rea"r.
Anterior adductor approximately,,, parallel to front part of ventral margin:
buttress ridge set at about 45°' to cardinal 'margin. Rounded ridge from umbo
to posterior margin forms distinct area on posterior aorsal part of shell.
Posterior radial ribbing variable; in some specimens confined to dorsal flanks,
in others extending dovvn over ,;entralflanks, and in some speciniens possibly
absent altogether.

Description: Holotype: (internal impression of a left valve). The anterior
adductor 'scar is oval and the pallial line simple. The posterior adductor and
the pedal scar are not visible. The ligament is deep-set. A very wide, shallow
sulcus runs from the umbo towards,the ventral margin about midway between
the anterior adductor scar and the rounded posterior ridge, forming a slight
sinuation of the cardinal margin.

Paratypes: The external ornament is composed of fine concentric growth
lines, and, in most cases where the ornament is visible, of ribs radiating back
wards from the 111l1bo.

In Paratype A, an external impression of a right valve, no radiating ribs
are visible, with the possible exception of the ridge bounding the escutcheon.

- . . - . .

Paratype E shows the escutcheon and radialJ;ibbing.

The escutcheon is bounded by A sharp ridge. ,In addition to this -ridgei,'wo
ribs radiate out from theull1bo to·the posteriormargii1.' . InParatype F at least
five ribs in addition to, the ri4ge bOJlp.ding theesclttcheon :are present. .The ribs' ,
are not closely spaced and extend well down:,on the ventral flanks of the' specimen';; '.
Two faint ribs are visiblE}inParatype D."



In none of the specimens is it possible to see whether a lunule is present.

DIMENSIONS (in mm.).

Length. Height. Thickness.

Holotype (internal impression of a left valve) .. .. 70 27 10
Paratype A (external impresRion of a right valve) .. 67 33 10

(estimated) (estimated)
Paratype B (internal impression of left valve) .. ., 43 21 8
Paratype C (internal impression of right valve) . , .. 35 12
Paratype D (internal impression of right valve) .. 62 31 11

(estimated)
Paratype E (bivalved specimen) " .. ., 28 14 12
Paratype F (left valve) .. .. .. .. .. 14 4

Occurrence: Holotype and Paratype A (same piece of rock)-C.P.C. 2205
and 2206-1-4/5 miles slightly south of west of Oallytharra Springs, Byro
Station, top bed of Lyons Group. Paratypes B-F-C.P.C. 2207, 2208, 2209, 2210,
and 2211 respectively-1 mile west of Callytharra Springs, Byro Station, top 15
feet of Lyons Group. Other localities: About 3 miles north-east of Round Hill
Well, 1 mile west of Kialawibri Creek road crossing, Winning Station; top part
of'Lyons Group. Two arid one-half miles slightly south of south-east of South
Branch Well, 9! miles south-south-east of Williambury Homestead; top beds of
Lyons Group. A total of more than fifteen specimens.

One specimen, possibly two, of S. variabilis also occur in the top beds of the
Callytharra Formation, about six miles south-south-east of Plant Well, Coorde
wandy Station.

Discussion: All the specimens included in this species are united by their
similar dimensions and their possession 'of a distinct rounded posterior umbonal
ridge and a median sulcus. The number of ribs, however, varies considerably,
although the spacing of the ribs does not alter significantly. S. va1'iab~'lis appears
to be most closely related to Stutchb~tria? randsi (Eth. fil.) (1892, p. 275, plate
14, figure 14) from the Permian Gympie beds of Queensland. Etheridge, how
ever, makes no mention in his description of the median sulcus, the distinct
posterior umbonal ridge, or the greatest tumidity being near the rear of the
shell, and these characters will serve to differentiate the two species. Also
in Etheridge's figure the ribs of S.? randsi are shown closer together than in
S. variabilis. The type species S. costata (Morris) (1845, p. 273, plate 11, figure
1) from the Permian Upper Marine beds of New South Wales differs from the
Western Australian species in possessing a greater number of more closely spaced
ribs. Another closely related species is Stutchburia? biplex (de Koninck) (1877,
p; 282, plate 19, figure 1), also from the Upper Marine beds of New South
Wales. S. variabilis is readily distinguished from S. mttderongensis Dickins
(1956, p. 14, plate 1, figures 12-17), the only other species of Stutchbttria
describedfrOlll' Western Australia. S. muderongensis differs in shape and
entirely lacks posterior radial ribbing and a median sulcus.



Fam. EDMONDIIDAE King 1849.

Hind (1898, p. 253) places the genera Cardiornorpha de Koninck (1844,
p. 101), Edrnondia de Koninck (1844, p. 66), Scalrlia de Ryckholt (1852, p. 67),

. and Sedgwickia McCoy (1844, p. 61) in the family Edmondiidae. He considered
that Broeckia de Koninck (1885, p. 19) was a synonym of Edrnondia. To these
must be added Astartila Dana (1847, p. 155) and possibly Pachydornus Morris
(1845, p. 271). The position of Cleobis Dana (1847, p. 154) and Pyrarn1£s Dana
(1847, p. 156) will depend upon the choice of type species for these two genera.

The members of this family are characterized by an oval shape; no lunule
distinctly marked off from the rest of the shell, an opisthodetic external
ligament, and a hinge either edentulous or with a single blunt tooth.

The relationships of the genera within the family are not altogether clear,
because the characters of some of the type species of the genera are not fully
known. For instance, the hinge of Isocardia unioniforrnis Phillips (1836,
p. 209, plate 5, figure 18), the type of Edrnondia, is not known with certainty.
The relationship of Astartila and Cardiornorpha has been dealt with previously
(Dickins, 1956, p. 16).

Genus ASTARTILA Dana 1847.

Type Species: Astartila intrepida Dana (1847, p. 155; 1849, p. 689, plate
3, figure 5) formall'y designated by Dickins (1956, p. 16). This species, however)
has previously been named as type by Stoliczka (1871, p. 275).

ASTARTILA CONDONI sp. novo

(plate Ill., figures 7-11.)

Holotype: C.P.C. 2212, one mile west of Callytharra Springs, top 15 feet
of Lyons Group.

Diagnosis: Astartilid shell with external ornament of coarse concentric ribs
or rugae. Only a few ribs added posteriorly; ribs increasing in size towards the
rear. Beak distinctly prosogyre: greatest convexity of the shell is about
one-third of the shell-length from the rear.

Description: Holotype (a left valve) : No distinct lunule is present although
in front of the umbo there is a flattish smooth area on which no rugae but only
fine lines of growth are present. Over the main part of the shell the m:mber of
rugae is constant. Near the ventral margin, however, two ribs are added at
about one-third of the shell-length from the front. Twenty ribs are visible
altogether. The shell has a humped appearance because the greatest convexity
is towards the rear and the umbo is pointed distinctly towards the front.

Paratypes (internal impressions of right and left valve): The anterior
adductor muscle scar is oval, elongated dorso-ventrally with the pedal muscle
slightly above and towards the rear. The pedal muscle scar is elongakd parallel
to the dorsal margin, in- front of the umbo. A shallow groove runs down in
front cff the umbo towards the lower margin, ,·brit·dies '. out 'before reaching
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the lower side of the anterior adductor muscle. The pallial line is not visible.
The posterior adductor muscle is oval and situated on the slightly flattened area
dorsal to the rounded crest running from the umbo to the posterior margin.
In Paratype A,a left valve, a shallow groove occurs in the cardinal margin'
immediately behind the umbo, and in Paratype B, a right valve, the impression
of a tooth-like projection lies in the corresponding position.

DIMENSIONS (in mm.).

Diqtance of

- J,ength. Height. Thickness. Greatest
ConvexUy

from Rear.

Holotype .. ., .. ., 38 30 14 16
Paratype A .. .. .. ., 50 36 13 18

(estimated) (estimated) (estimated)
Paratype B .. .. ., ., .. 33 12 .,

,
Occurrence: Holotype C.P.C. 2212-1 mile west of Callytharra Springs,

B'yro Station, top 15 feet of Lyons Group. Paratypes A and B-C.P.C. 2213
and 2214---3 miles west of Moogooree Homestead, 1,250 feet below top of Lyons
Group, which is here about 3,500 feet thick (M. A. Condon, personal communica
tion). The species is represented only by the three specimens described in this
paper.

DisC1lssion: Shells of this species could easily be confused with small
specimens of Pachydomus f sp. which they closely resemble in shape. In A.
condoni, however, no thick hinge plate is developed as in specimens of Pachy
domus? sp. of similar size, and the' two posterior ridges on the internal
impressions of Pachydomus? sp. are not present. The shape of the hinge-plate
is also different. This species is readily distinguished from Astartila blatchfordi
(Hosking) (1931, p. 30, plate 7, figures 4a-b; 5), and Astat·tila jletcheri Dickins
(1956, p. 17, plate 2, figures 8-9) by its different shape. In both these species the
number of rugae increases markedly by intercalation towards the rear, differing
from A. condoni. The new species shows some resemblance to the shell described'
as Astartila ovalis (McCoy) 1847 by Reed (1932, 'p. 54, plate 7, figure 6) fro~
the Lower Permian Agglomeratic Slate of Kashmir. The shape is similar in:
both but unfortunately Reed's data do not ailow a comparison of the important
convexity of the shell. The new species does not closely resemble McCoy's
original figures of Astartila ovalis (McCoy) (1847, plate 14, figure 4).

A. condoni has been placed in the genus Astartila because of its general
reseniblance in shape, size, and nature of the rugae, to ,A. blatchfordi and A.
fletcheri. Edmondia, Bcaldia, and Pachydomus apparently have a well-developed
hinge-plate.. If this is so, the poor development of thehinge~platein A. condoni
wouldseparateitfrbmthesegeri~rll'- ~_,.. .

The species has. been named after Mr. M: A: Condon, Assistant Chief
Geologist of the Bureau of Mineral Resources, who collected a number of the
specimens c:lescribed in, thjtspaper.
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ASTARTILA 1 OBSCURA Sp. novo

(Plate Ill., figures 1-6.)

Holotype: C.P.C. 2215, 1 mile west of Callytharra Springs, top 15 feet of
Lyons Group.

Diagnosis: An Astartila-shaped shell without rugae and with a compara
tively smooth external surface. Umbo very prominent; very distinct posterior
umbonal ridge.

Description: Holotype (a bivalved shell) : Umbo prosogyre, very distinct,
rising high above the hinge-line and at the back forming a distinct rounded
umbonal ridge or shoulder; at the front there is no distinct umbonal ridge, but
the umbo passes gradually into the anterior lobe of the shell. The anterior lobe
projects distinctly in front of the umbo and apparently no distinctly marked off
lunule is present. The anterior, ventral and posterior margins form a smooth
arc of a circle. No rugae are present,but only low rounded ridges and grooves
formed by the concentric growth-lines. These do not increase in number towards
the back of the shell, but increase in width over the body of the shell and then
diminish in width towards the posterior margin where the shell narrows again.
The ligament is opisthodetic and external. The musculature and dentition are
not shown.

DIMENSIONS (in mm.).

Height of Umbo
- Height. Length. Thickness. above

Hinge·line.

Holotype (bivalve) .. .. . . 36 33 24 9
(estimated) (two valves)

Paratype A (left valve) .. .. .. 46 44 14 10
(estimated) (estimated)

Paratype B (left valve) .. .. .. 42 40 12 ..

Occurrence: The species is represented by at least six specimens from one
locality. None of the specimens is complete.

Holotype, Paratype A. and B-C.P.C. 2215, 2216 and 2217 respectively
1 mile west of Callytharra Springs, Byro Station, top 15 feet of Lyons Group.

Discussion: From the present material it is not clear to what genus this
species belongs,' but oil the grounds of its general similarity in external
appearance to a number of Eastern Australian members of the genus Astartila
it is doubtfully referred to this genus.

The species appears to be most closely related to Edmondia nobilissima de
Konillck (1877, p. 269, plate 20, figure 2) from the Farley Stage of the Permian
of New South Wales. At first it was considered that the Western Australian
specimens should be referred to this species, but specimens from the Farley Stage
kindly lent through the courtesy of Mr. H. O. Fletcher, of the Australian
Museum, Sydney, show that the Western Australian specimens belong to a new
species. Besides being larger, the New South Wales specimens are less tumid
and no distinct posterior umbonal ridge is present.
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The dimensions of a specimen of Edmondia nobilissima from th€ Farley
Stage are (in mm.)-

AUSTRALI.AN MUSEUM No. 6586.

Heil(htofUmbo
- Height. Length. Thickness. above Hinge-

line.

(Left valve) .. .. .. " 82 80 IS 15

Genus PACHYDOllWS Morris, 1845.

Type Species: Megadesmus cuneata J. de C. Sowerby (1838, p. 15, plate 1,
figure 3), by subsequent designation of Stoliczka (1871, p. 274).

Discussion: the nam€ Pachydom~ts was proposed by Morris (1845, p. 271)
to replace Megadesmus J. de C. Sowerby (1838, p. 15) this generic title, accord
ing to Morris, having b€en previously used" by Bowdich for a g€nus of fluviatile
Conchifera n. Four species were described by Sowerby and were available for
subsequent designation as type of th€ genus-Megadesmus globosa (p. 15, plat€
3, figures 1-2), M. antiquata (p. 15, plate 1, figure 2), M. c~tneata (p. 15, plate 1,
figure 3) and M. laevis (p. 15, plate 1, figure 1). An examination of a plastc
type of Sow€rby's figured specimen of M. cuneata, kindly supplied by the British
Museum (Natural History), suggests that if this species is selected as typP. of
Pachydomus, Notomya McCoy (1847, p. 303) may become a synonym of
Pachydomus, and a new generic name may be required for forms like M. globosa
which ar€ less elongated laterally and more inflated.

PACHYDOMUS? sp.

(Plate IV., figures 1-4; text-figure 3.)

Description: A large transversely elongated shell; the umbo is tumid and
prominent, turned. towards the front, and dominates the anterior part of the
shell. The anterior margin does not extend far in front of the umbo, which
stands well abov€ the hinge-line. The greatest com:exity of the shell is about
midway between th€ anterior and post€rior margins. The anterior adductor
muscl€ is oval, elongated dorso-ventrally, and is situated in the corner formed
by the junction of the ant€rior and ventral margins. The pallial line leaves

Fig. 3.-Pach}'domus? sp. Impression of inside of
hinge-plate showing posterior ridges (see also PI. IV.,
fig. 2). xl. ...
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the anterior adductor at about its midpoint. The posterior adductor muscle
and the posterior part of the pallial line are not visible. The hinge is composed
of a thickened hinge-plate, but the detailed character of the hinge is not visible.
Inside the hinge-plate at the posterior end, however, are two grooves which
show as ridges on the impression. The ridges radiate from the umbo, the
posterior one being more rounded than the anterior. Externally the shell is
smooth or with low rounded rugae and fine concentric lines of growth.

DIMENSIONS (in mm.).

- Length. Height. Thickness.

Figured specimen (right valve) .. .. . . 75 63 21
C.P.C. 2219 (left valve) .. .. " 64 48 20
C.P.C. 2220 (left valve) .. .. .. . . 67 53 20

(estimated)

OCC1trrence: Figured specimen-C.P.C. 2218-3 miles west of Moogooree
Homestead, 1,250 feet below top of Lyons Group. C.P.C. 2219 and 2220-about
3i- miles north-east of Round Hill 'Well, 700 feet west of Kialawibri Creek road
crossing, Winning Station, top. part of Lyons Group. Four specimens from
locality of figured specimen and nine from 'Winning Station.

DisC1tSsion: Most of the specimens of this species are incomplete and the
details of the hinge are not shown. The Western Australian shells have been
compared with a plaster cast of the holotype of P. globosa (J. de C. Sowerby)
(1838, plate 3, figures 1-2) from the Permian of the Hunter River valley of
New South Wales, which has been kindly provided by the British Museum
(Natural History), London. Pachydomus? sp. is smaller, but the external shape
and ornament are similar. The beak of the holotype of P. globosa is sharper
but the position and character are similar.

Fam. ,

Genus P ACHYMYONIA Dun 1932.

Type Species: l~laeonia morrisii Etheridge Junr. (1919, p. 186, Plate 28,
figures 7, 8), by original designation of Dun (1932, p. 411).

DisC1tSsion: The relationship of Pachymyonia and Myonia (= Maeonia)
Dana 1844, a closely related genus, both originally described from the Permian
of New South Wales, to other elongated posteriorly carinate Middle and Upper
Palaeozoicgenera is not clear. Sang1tinolites angusta.tus (Phillips) 1836 (= S.
discors McCoy 1844), the type of Sanguinolites McCoy 1844 (see Dickins, 1956,
p. 20), is an elongated form with a posterior carina (Hind, 1900, pI. 40, figures
1, 2), and appears to differ sufficiently in shape from Pachymyonia rnorrisii, the
type of Pachymyonia, and shells included in Myonia (see Fletcher, 1932) for
Pachymyon·ia and Myonia to stand as separate genera. The character of the
hinge' does not appear to be known with certainty in any of these shells:



Pachyrnyonia rnorrisi1: and shells included by Fletcher III Myonia
(= Maeonia,) differ in shape from typical species 0;1' Sphenotus Hall (1885,
p. xxxiii) and cannot be assigned to this genus. Judged from the original
figure of Cypricardia cyrnbaeforrnis J. de C. Sowerby (1839, p. 602, plate 3,
figure 10), the type species of Goniophom Phillips (1848, p. 264), the Australian
type species also cannot. be placed in this genus.

In place of the family name Oaelonotidae used by Hind (see Dickins, 1956,
p. 20) a new famil'y name Sanguinolitidae could be erected for the reception of
Sanguinolites and closely related genera. Pachyrnyonia would probably belong
in this family, but since the relationship of Pachyrnyonia to Sanguinolites is not
clear, the position is left open in this paper.

P ACHYM:YONIA OCCIDENTALIS sp. novo

(Plate IV, figures 5-9.)

Holotype: C.P.C. 2221. One mile west of Callytharra Springs, top 15 feet
of Lyons Group.

Diagnosis: Shell not particularly transversely elongated but strongly inflated
and with a very distinct carina running from the umbo back towards the junction
of the posterior and ventral margins.

Description: Holotype (a bivalved specimen): Shell rather inequilateral
but apparentl'y equivalved. Umbos not particularly prominent; turned towards
the front. Anterior and ventral margins are -rounded and merge imperceptibly.
The posterior margin, however, is straighter and meets the ventral margin in a
sharp angle where the carina reaches the outside of the shell. The carina is one
of the most distinctive features of the shell, which it divides into two parts
an anterior gently rounded part and a posterior flattened part. The anterior
part is ornamented with concentric' rugae less than 1 mm. high with about
four rugae in 6 mm. Fine concentric growth-lines are also visible. In the right
valve is the impression of fine radiating ornament, about five radiating lines
per millimetre. The posterior flattened part is smooth except for concentric
growth-lines. The shell appears to gape front and back.

DIMENSIONS (in mm. i.

- Length. Height. Thickness.

Holotype (bivalved specimen) .. .. .. 30 19 18
Paratype (right valve) . . .. .. . . 27 18 8.5

Occurrence: Known only from holotype and paratype-C.P.C. 2221 and
2222 respectively, 1 mile west of Callytharra Springs, Byro Station, top 15 feet of
Lyons Group.

Discussion: Pachyrnyonia occidentalis sp. novo is the first species of this
genus described from Western Australia. It can be readily distinguished by its
shape from the two species-Po rnm'risii (Etheridge) and P. eth81'idgei Dun
(1932, p. 412, plate 51, figures 2-3, plate 52, figure 6)-which have been
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described from New South Wales. Like both these species, however, it has a
very distinct carina and the valves are very inflated. The two specimens are
impressions and no shell material has been preserved.

Fam. ~

Genus CHAENO~IYAMeek 1865.*

Type Species: Allorisma? leavenworthensis Meek and Hayden (1858, p.
263) by original designation of Meek (1865, p. 42).

Discussion: Ghaenomya is closely related to Allorisrna King, from which it
can be separated by a more prominent posterior gape and the distinct recurving
of the back part of the dorsal margin. It resembles Allorisnw in possessing a
pallial sinus, in the granulation of the external surface, and in its general shape.
.Among recognized families, both Ghaenornya and Allorisrna come closest to the
Caelonotidae of IVlcCoy and Hind, for which it is suggested the name Sanguino
litidae can be substituted if the name Caelonotidae is not suitable (see Dickins,
1956, p. 20). The granulation, the pallial sinus, and the gape of the shell, how
ever, set aside Ghaenornya and Allorisrna as distinct from other members of this
family.

CHAENOMYA sp. novo

(Plate IV, figures 10-12.)

Description: Transversely elongated, anterior margin rounded, passing
.gradually into the ventral margin. Posterior margin truncated, passing rather
more abruptly into the ventral and cardinal margins. .Anterior part of cardinal
margin in front of the umbo concave and distinct from the umbo. Posterior
part of the cardinal margin also slightly concave and reflexed so that the back
part rises slightly above the umbos. Shell gaping at the rear. The external
surface is covered by rugae with a rough bark-like appearance under the hand
lens. Thirteen rugae are visible on the left valve of the figured specimen. .At
the rear the growth-lines form small lamellae directed backwards. No lunule
is present·and the structure of the hinge and the musculature are not shown,
although apparently the ligament was opisthodetic and external.

DIMENSIONS (in mm.).
-

!
Length. Height.- Thicknl;>ss.

Figured specimen .. . . . . .. .. 28 16 11

Occ1Lrrence: More than six specimens. Figured specimen-C.P.C. 2223
.1 mile west of Callytharra Springs, Byro Station, top 15 feet of Lyons Group.

D1'sc1Lssion: .Although a number of specimens of this species are present in
the collections, none is complete, and the species has not been named or types
chosen in the hope that the collection of additional material will allow more

• The paper is published under the authorship of Meek and Hayden, but in the text this genm is attributed to
Meek. In the Introduction It is stated that Meek Is responsible for the family and generic descriptions.
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satisfactory types to be chosen. Amongst the forms present in about the same
stratigraphic position, Chaenomya sp. novo is most likely to be mistaken for
incomplete specimens ofPrae1lndulomya elongata sp. novo Although the two
are similar anteriorly, they are quite different in the ribbing and the shape of
the posterior part of the shell. Chaenomya sp. novo also lacks an elongated flat
ligament area and the posterior grooves.

The· 'Vestern Australian specimens are sufficiently close to the type species
C. leavenworthensis to be placed in the same genus. The new species, however,
can be readily distinguished by its greater relative elongation.

Fam. LEIOPTERIIDAE.

Genus LEIOPTERIA Hall 1883.

Type Species: Leiopte1'ia dekayi Hall (1883, plate 19, figure 1; Plate 20,
figures 16-18 (19 in error); 1884, p. 164, plate 88, figures 5-10). Manner of
designation not known.

Discussion: Hall in his diagnosis of Leiopte1'ia (1884, p. xiii) gives two
examples, L. dekayi and L. rafinesquii, which, on the basis of Hall's descriptions
and figures, appear to be closely related. Shimer and Shrock (1944, p. 383) give

. L. delcayi as the type.
'fhe new species is placed only with doubt in the genus, as probably it is

edentulous whereas typically (Newell, personal communication) Leiopteria has
cardinal and lateral teeth, and in shape it differs rather considerably from
L. delcayi in being more oblique and having the cardinal margin extending in a·
straight line in front of the umbo.

The relationship between the new species and Me1'ismopteria Etheridge
(1892, p. 271) and between Merismopteria and Leiopteria is not clear, and
possibly the new species should be placed in Merismopteria rather than Le1:op
teria. According to Etheridge Me1'ismopteria is distinguished by having only
lateral teeth and having the anterior muscle behind a deep clavicle. An examina
t::onof specimens from Ne,v South 'Vales shows that the anterior muscle does
occur behind the clavicle, and not in front, as apparently for instance in
Dozierella Newell (1940, p. 284). in L? carrandibbiensis sp. nov., although the
position of the anterior muscle is not clear, it does not appear to be located
behind the clavicle.M. 1nac1'optera (Morris) (1845, p. 276, plate 13, figures 2,3)
the type of Me1'ismopteria, may also differ from the new species in its larger size
and lesser obliquity, and in hav::ng a posterior lateral tooth or teeth. Unfortu
nately, as yet it has not been possible to trace Morris's specimen of M.
macroptera.

LEIOPTERIA? CARRANDIBBIENSIS sp. novo

(Plate IV., figures 13-17; text figure 4.)

Holotype: C.P.C. 2224. One mile west of Oallytharra Springs, top 15 feet
of Lyons Group.

Diagnosis: Shell oblique, pterioid in shape, apparently edentulous. Left
valve slightly more convex than right. A small vertical ridge (a clavicle ")
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present under the anterior end of the umbo. Hinge composed of an elongated
ligament area with a number of fine longitudinal ligament grooves. External
ornament of thin concentric lamellae.

Description: Holotype (a bivalved specimen with most of right valve
embedded in matrix). Shell pterioid and oblique, with the posterior ear flat and
well marked off from the body of the shell and with the margin joining the
hinge-line at an acute angle. Anterior ear rounded.in outline and with the
margin joining the hinge-line at an obtuse angle; marked off from the body of
the shell by a shallow groove. Musculature anisomyarian with the pos~erior

adductor below the posterior end of the hinge-line on the back part of the
umbonal crest. Shell thin, less than 1 mm. thick, with a prismatic outer ostracum
and an extremely thin ~nacreous inner ostracum. The prisms are set at right
angles to the surface of the shell and are not visible to the naked eye, measuring
about 0.04 mm. in width. The external surface is ornamented with fine concentric
lamellae directed at a slight angle towards the outside of the shell. The lamellae
are less than 1 mm. high and range from less than 1 mm. apart near the umbo
to more than 1 mm. near the posterior ventral margin. The number of lamellae
increases towards the rear by irregular division.

Paratypes: The ligament in both valves is lodged in a narrow elongated
external amphidetic ligament area, which is broadest beneath the umbo and
narrows gradually behind· the umbo and rapidly in front. On the ligament area
are a number of parallel longitudinal ligament grooves. The grooves are not
chevron-shaped as described in Dozierella by Newell (1940, p. 282, text figure 5).
In paratype A at least four grooves are visible in each valve immediately below
the umbos.

The umbos are prosogyre and project only slightly above the hinge-line. The
umbo of the left valve is slightly more prominent than that of the right, and the
left valve is more convex than the right.

c

Fig. 4. - Leiopteria? carrandib-
biensis Dickins. Above: Ligament
area of paratype A. x4. (see also
PI. IV., fig. 17.) Below: Internal
structure of paratype B. x2. c =
clavicle; pa = posterior adductor
(see also PI. IV., fig 15).
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Paratype B shows a rounded posterior adductor scar below the posterior end of
the hinge-margin and immediately below the sulcus separating the posterior ear
from the body of the shell. In front of the umbo is a small but distinct buttress
ridge or clavicle running from the hinge-margin downward into the body of the
shell. It is not possible to see the relationship of the anterior muscle to this ridge.

DIMENSIONS (in mm.).

AUl!le Between

-- Length. Height. Thickness. Elongation of
Shell and

Hinge-line.

Holotype (left valve only) .. .. 32 23 5. 35°
Paratype A (bivalve) .. .. .. 16 10 Left valve 33°

(estimated) (estimated) 3.5
Right valve

2.5
Paratype C (right valve) .. .. 21 13 3;5 34°

(estimated) (estimated)

Occurrence: Holotype and Paratypes A, Band C-C.P.C. 2224, 2225, 2226,
and 2227 respectively-1 mile west of Callytharra Springs, Byro Station, top 15
feet of Lyons Group. More than 20 specimens.

Discussion: Although more than 20 specimens of this species are available,
the material does not show the complete nature of the hinge or the muscle pattern.
The adductor muscle scars are very superficial and the anterior muscle is not
shown in any of the specimens. Serial sectioning has not shown the presence
of either lateral or cardinal teeth, and the hinge may be edentulous.

In Permian rocks shells closely related to the Western Australian species
seem to occur at widely separated points, both geographically and :>trati
graphically. L? carrandibbiensis is closely related to Leiopteria? dutoiti
Harrington (1955, p. 120, plate 24, figures 5 :11) and to Leiopteria bonaerensis
Harrington (1955, p. 120, plate 24, figure 10) from the Bonete Formation of
Argentina, which Harrington considers to be of Permian age. It <!iffers from
the former by a greater angle of obliquity and from the latter by the absence
of the furrow behind the umbo.

Leiopteria? carrandibbiensis in its shape also resembles "Avicula" sub
lunulata (de Koninck) (1877, p. 307, plate 26, figure 4) from the Permian of
l\'Iuree, New South Wales.

The Western Australian species also resembles "Avicula" chidnwnsis
(Waagen) (1881, p. 290, plate 20, figures 8-10) from the Upper Productus IJime

stone of the Salt Range of India.

Fam. EURYDESMIDAE Reed 1932.

GENUS EURYDESMA MORRIS 1845.

Type Species: Eurydesma cordata Morris 1845, p. 276, plate 12) by
monotypy.

Synonym: Lei01nyali'na Fl'cch (1891, p. 201).
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Discussion: After a considerable discussion of its relationships Etheridge
and Dun (1910, p. 66) place the genus Eurydesma in the family Pteriidae. As

. they point out, there are some resemblances to Meleag1'ina Lamarck 1819,
Maccoyella Eth. fil. 1892, and Buchia Rouillier 1845 (= Aucella Keyserling
1846), which at that time were all placed in the family Pteriidae. E'llryclesma
however, differs considerably from all of these, particularly in the possession of a
concealed ligament, the absence of a ligament pit or chondrophore on the liga
mental area, and the presence of a distinct dental process, and also in other
characters such as the muscle pattern and the shell structure. Eurydesma also
differs considerably from members of the family Myalinidae and from the
Triassic genera Pergamidia Bittner 1891 and Timoria Krumbeck 1924. For
these reasons Eurydesma is placed in a distinct family, the Eurydesmidae, a name
first used by Reed (1932, p. 50).

A large number of specimens have been available for the present study and
a number of thin sections have been made to show the shell structure. Three
shell layers can be distinguished: the outer and inner ostracum and hypostra
cum. A detailed account is given in the description of Eurydesma playforcli
sp. novo

EURYDESMA PLAYFORDI sp. novo

(Plate V, figures 1-11, pI. X figures 1-2, 5, textfigures 5, 6.)

Holotype: C.P.C. 2228, 1 mile west of Callytharra Springs, top 15 feet of
Lyons Group.

Diagnosis: Medium-sized Euryclesma with beak placed anteriorl'y and only
moderately flexed towards the front: anterior margin not markedly concave.
Right dental process well developed.

Description: Holotype (a right valve); Shell circular in shape with a
straight cardinal margin. The dorsal part of the anterior margin is broadly
concave with umbo placed anteriorly and pointed slightly towards the front.
When the shell is held with the cardinal margin horizontal the anterior lobe
only projects slightly in front of the umbo. The shell is greatly thickened near
the umbo and the external surface is ornamented only by concentric growth
lines. Internally the hinge has been eroded slightly before final incorporation in
sediment, the matrix being removed from the hinge area in the laboratory. The
dental process is well developed and projects distinctly into the cavity of the left
valve. Immediately in front of the dental process is a deep sinus. The ligament
was lodged in a single groove which extends backwards from the front of the
umbo: the groove is narrow at the front, broadens rapidly, and then narrows
and disappears towards the back of the cardinal margin. The groove bears a
number of fine longitudinal lines, but because of the slightly eroded condition
of the shell it can be seen that these correspond to growth layers in the rest of the
shell, indicating that a single ligament was present.

Paratypes: In the left valve there is no groove for the dental process of the
right valve, which simply projects into the shell cavity immediately beneath the
anterior end of the ligament groove. No sinus is present in the left valve,
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but a smaller dental process than in the-right valve fits over the sinus of the right
when the two valves are in apposition. This dental process of the left valve
gives the shell the appearance of being slightly inequivalved, although the
convexity of the two valves does not differ significantly.

The retractor muscles are similar to those described by Etheridge and Dun
(1910, p. 60). In the left valve two or more larger impressions at the top are
elongated and run parallel to the cardinal margin. The lower impressions are
smaller and run downwards-first towards the back and then towards the front j

all the impressions together form an S-shape.

In larger shells the anterior lobe projects further in front of the umbo.

The adductor muscle is not clearly shown on any of the specimens, although
what appears to be the adductor muscle is shown in Paratype F slightly in front
of and below the umbo. According to Morris (1845, p. 276) and Etheridge and
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Fig. 5-Eurydesma playjordi
Dickins. Inside of paratype F, showing
possible mark of adductor muscle. xl.
(~ee also PI. V, fig. 4.)

Dun (1910, p. 58) the adductor muscle scar is found more or less anteriorly. On
the basis of the present material it must be concluded that the adductor muscle
scar is superficial.

Shell Structu1'{~: Three shell layers are preserved, the outer ostraeum, the
inner ostracum, and the hypostracum (Newell, 1937, p. 24). 'l'he outer ostracum
is of variable structure in different parts of the same valve and in different left
valves and different right valves. In the left valve the structure of the outer
ostracum varies from homogenous to lamellar and in some places it it possible
to distinguish faint lamellae in the predominantly homogeneous structure. The
lamellae slope at an angle of about 15° to the inner ostracum away from the
margin of the shell. In the right valve the outer ostracum varies from homo
geneous to lamellar and complex lamellar. This layer is composed of calcite,
which extinguishes under crossed nicols at right angles to the length of the
lamellae. The inner ostracum in both valves is composed of very thin homo
genous layers. It has an irregular extinction, is fine-grained, and at present is
composed of calcite. Probably the inner ostracum was originally composed of
an aragonitic nacre.
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'l'owards the outside of the shell the inner ostracum thins aI).d disappears so
that only the outer ostracum remains. The inner ostracum is greatly thickened
towards the umbo.. The hypostracum appears to be fibrous with the fibres
running approximately parallel to the inner and outer surface of the layer.

c

b

--------;

Fig. 6-£. playfordi. Shell structure of paratype H, a right valve: cross-section approxi
mately parallel to hinge. x 22. (see also PI. X, fig. I.) a = inner ostracum; b = hypostracum;
c = outer ostracum.

DIMENSIONS (in mm.).

Holotype (right valve) . . . . . .
Paratype C (left valve) . . . . . .
Paratype D (right valve) . . . . . .
Paratype E (bivalve, measurement of left valve)

Length.

47
64
70
76

Height.

45
66
73
78

Thiekness.

17
21
30
32

Occnrrence: Enrydesma playfordi is represented in the collection by a large
number of specimens. Holotype and Paratypes A.-H-C.P.C. 2228, 2229, 2230,
2231, 2232, 2233, 2234, 2235 and 2236 respectively-1 mile west of Callytharra
Springs, Byro Station, top 15 feet of Lyons Group.

Paratype I-C.P.C. 2237-about lOt miles west of Jimba Jimba Homestead,
top of Lyons Group.

Othe1' Occnr'l'ences: About 1 mile north of Gap Pool-same horizon as holo
type locality; 43/10 miles east-south-east of Baracooda Pool, Arthur River,
Bidg'emia Station, top of upper part of Lyons Group.

E~~rydesma plaYford'iprobably also occurs three miles north-east of Round
Hill 'Well, one mile west of Kialawibri'Creek road crossing, Winning Station,
Lyndon River area, in the top part of the Lyons Group.

Disc-nssion: The shape of the valves varies somewhat. In some specimens,
especially the larger specimens, the antrrior lobe is more distinct. In the sharp
ness and prominence of the umbo, a character that is important for a comparison
with E. mytiloides (Reed) 1932, there is little variation.

E~~rydesma playfordi appears to be most closely related to E-nryclesma
mytiloides (Reed) (1932, p. 50, pI. 11, figures 1-3b), which was first described
from the Agglomeratic Slate of 'Kashmir and later describ:d by Reed from the
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Speckled Sand~tone of the Salt Range (1936, p. 18, plate 3, figures 1, 2). The
Western Australian species differs mainly in having a more rounded and less
prominent umbo. Barrington (1955, p. 124, plate 25, figures 5-8) has also
described E. mytiloides (Reed) (1932) from the Bonete ]'ormation of Argentina.
Barrington's material, however, does not appear to be well preserved.

E1l1'ydesma playfordi also appears to be closely related to Eurydesnw
hobadense (Johnston) (1887, p. 16) especially the first figured specimen
(Johnston, 1888, plate 16, figure 2), and the specimen figured by Etheridge and
Dun (1910, plate 18, figures 2, 3), but E. hobartense has a more distinct anterior
lobe than E. playfordi.

The species is named after lVIr. P. E. Playford, of ,Vest Australian Petroleum
Pty. Ltd., who collected many of the specimens.

Fam. ARCOJ\'[YIDAE Fischer.

Genus PRAEUNDULOJ\'[YA Dickins 1957.

Type Species: Pmeundulornya c01wentriw Dickins (this volume, p. 10,
plate 1, figures 1-11) by original designation.

PRAEUNDULOMYA ELONGATA sp. novo

(Plate Vr., figures 10-14; text figure 7.)

Holotype: C.P.C. 2238. One mile west·of Callytharra Springs, top 15 feet
of Lyons Group.

Diagnosis: Shell distinctly produced in front of the umbos. Ribbing pre
dominantly concentric over whole external surface and only a few extra ribs
added at the rear. Ligament area not distinctly tucked under umbos at front.
Posterior grooves and ridge only poorly developed.

Description: Holotype (a bivalved shell): The external ornament is com
posed of rugae which are almost parallel to the outer margins of the shell and
run continuously from the front to the back. As distinct from P. concentrica
Dickins no rugae at the rear lack counterparts at the front which are cut off by
the ventral margin. Where additional ribs or rugae are present behind the

pg

Fig. 7-Praeundulolllya elongata Dickins. Shape and
ribbing of right valve xl. pg = posterior groove (see also
PI. VI. fig. 12).
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umbo, nowhere is more than one rib formed between two consecutively continuous
ribs. The shell has a slight gape, front and back. The umbos are rounded,
inrolled towards the front, non-contiguous, and do not project markedly above
the hinge-line. The ligament is opisthodetic, external, lodged in an area which
extends to the rear of the cardinal margin. At the front end the area has the
form of a shallow groove which the umbos do not distinctly overhang and towards
the rear widens slightly and flattens. The two posterior grooves and the
separating ridge, which are characteristic of Prae1tnd1dornya, are only poorly
developed, especially the lower groove, only a suggestion of which is present.
The shell is rather evenly convex from front to rear with the greatest tumidity
at about the middle of the shell. No lunule is visible.

DIMENSIONS (in mm.).

I
Distance of

'- Length. Height. Thickness. Umbo from
Front.

Holotype (both valves) .. .. .. 78 31 20 19
Paratype A (both valves) .. .. 97 40 24 20

(estimated) (estimated)
Paratype B (both valves) .. .. .. 24 16 18

Occurrence: Holotype and Paratypes A and B-C.P.C. 2238, 2239 and 2240
respectively-l mile west ,of Callytharra Springs, Byro Station, top 15 feet of
Lyons Group. Three specimens and a number of fragments.

DisC1tSsion: P. elongata occurs considerably lower in the sequence than the
type species P. concentrica. It is distinguished by its greater relativ2 elongation,
greater prolongation in front of the umbo, less specialized external ornament,
lesser development of the posterior grooves and ridge, and different convexity.
P. elongata resembles more closely young forms of P. concentrica than mature
forms and is apparently more closely related to the AUO?'isrna-like ancestral stock.

Sanguinolites kashmiric1tS Reed (1932, p. 37~ Plate 8, figures 1-4a) , .from
the Agglomeratic Slate of Kashmir, may be related to P. elongata, which it
resembles in shape and the character of the ligament. Reed., however, makes no
mention of posterior grooves or addition of rugae behind the umbo between
the continuous rugae running from front to rear. The shell from the Speckled
Sandstone of the Salt Range, India, which has been referred by "\Vaagen to
Sangninolites tenisoni (1891, p. 128, Plate 5, figures 6a-c) may also be related
to P. elongata rather than AUorisma ~ sp. novo as previously suggested (Dickins,
1956, p. 22). It is doubtful if Waagen's figured specimen sho:-..1d be referred to
Sangninolites teniSlon·i de Koninck (1877, p. 263, Plate 17, figur-e 5) (see also
Reea, 1932, p. 38).

Fam. TRIGONIIDAE Lamarck.

Genus SCHIZODUS Murchison and De VerneuilI844.*

Type Species: Axi1l1ts obscu-nts J. de C. Sowerby (1821, p. 12, p. 314) by
designation of de Verneuil (1845, p. 308) .

• Originally attributed by courtesy to Professor W. King.
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SCHIZODUS CRESPINAE Sp. noy.

(Plate Vr., figures 1-6.)

IIolotype: C.P.C. 2241. One mile west of Kialawibri Creek road crossing,
\liTinning Station, upper part of Lyons Group.

Diagnosis: Shell small, compared with other Australian Pennian species.
Valves inflated and external surface gently rounded; a rounded carina divides
the shell into two parts. Nearly as high as long.

Desc1'iption: Holot'ype (a right valve): Shell rounded-triangular, umbo
inclined slightly towards the front. No distinct lunule visible but an escutcheon
is formed by a groove for the reception of the external opisthodetic ligament.
Two, possibly three, cardinal teeth-a small projection from the front part of
the cardinal margin may represent an anterior cardinal tooth (5a). The
centrally placed cardinal tooth (3a) is robust and wedge-shaped, inclined towards
the front, bounded in front by a groove for the anterior cardinal of the left valve
and behind from the posterior cardinal by a groove for the second cardinal tooth
of the left valve. The posterior cardinal (3b) is slender, inclined towards the
rear and separated from the cardinal margin by a groove. 'l'he external surface
is ornamented by a large number of fine concentric ribs.

Paratype A (a left valve) : The shell shows in addition the dentition of the
left valve. The anterior cardinal (4a) is formed as a projection of the anterior
part of the hinge-line. The second cardinal (2b) is robust and wedge-shaped,
inclined slightly towards the back. A posterior cardinal (4b) may be repre
sented by a small projection running parallel and joined to the posterior part
of the hinge-line.

DIMENSIONS (in mm.).

Holotype ..

Paratype A

Paratype B

Length.

14

14
(estimated)

8

Height.

13
(estimated)

13.5

7.5

Thickness.

5

5

1.5

Occtwrence: Holotype and Paratypes A and B-C.P.C. 2241, 2242, and
2243 respectively-about 3 miles north-east of Round Hill Well, 1 mile west
of Kialawibri Creek road crossing, \Vinning Station, upper part of Lyons
Group. Three specimens.

Discussion: S. c1;espinae is an interesting species, as on one hand it rather
differs from the only other described schizodid from the P ermian of "Western
Australia, S. kennedyensis Dickim; (1956, p. 30, Plate 5, figures 1-10), which
occurs very much higher in the sequence; and on the other hand it is apparently
more closely related to S. harii .lVIiller (1892, p. 701, Plate 20, figures 1-3) from
the Upper Pennsylvanian rocks of the United States. It differs, however,
slightly in shape and "in the details of tJ1€ dentition-the hinge-plate of the left
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valve of S. hm'ii is more elongated and there is apparently no indication of a
posterior cardinal (4b) and in the right valve the posterior cardinal (3b) is
poorly developed as compared with that of S. c1·espinae.

S. crespinae is thus apparently related to Upper Carboniferous forms;
such a relationship is not entirely unexpected in a species from the Lyons Group.

Newell (1940) and Cox (1951) have recently discussed the status of
Schizodus and other Upper Palaeozoic and Triassic Trigoniids and have pointed
out how unsatisfactory is our knowledge of the structure, especially the hinge,
of many of these shells. Cox restricts Schizodus to forms with reduced denti
tion and introduces a new genus EoschizlOd7~S for Middle and Upper Palaeozoic

forms with the full Trigoniid dentition L 3a: 3b . On this basis S. crespinae
R 4a : 2b : 4b

would belong to Eoschizod7~S rather than Schizodus as restricted by Cox. S.
cresp1:nae, however, is apparently rather di<;tinct from iVleglaclon trnncat7~s

Goldfus.<; 1837, the type of Eoschizod7£S (see Cox, 1951, text-figure 1).

The species is named after Miss 1. Crespin, palaeontologist of the Bureau
of lVIineralResources.

Fam. DELTOPECTINIDAE novo

Diagnosis: Pectinoid shells characterized by the presence of an elongated
ligament area without a distinctly marked-off central chondrophore as in the
Aviculopectinidae Etheridge Jnr., 1906 emend. Newell 1937, or the chevron
shaped ligament grooves characteristic of the Pterinopectinidae Newell 1937.
Distinct longitudinal ridges are present on the ligament area. The external
ornament is composed basically of prominent radiating ribs with the ribs of
the two valves interlocking along the exterior margin. In some forms secondary
or more complex patterns are developed on the large radiating ribs.

Discussion: At present this family is represented by a single genus Delto
pecten. It is considered that this genus shows such distinctive characteristics
that it should be placed in a famil.r separate from the Aviculopectinidae and
the Pterinopectinidae in thc sense of Kewell (1937). Unfortunately the exact
standing of i1viculopecten l\IcCoy, 1851, is not 'without uncertainty as the hinge
of the type species, .11. planlOradiatus McCoy, is not known (Newell, 1937, p. 45).

Genus DELTOPECTEN Eth. Fil., 1892.

Type Species: Pectenillawarensis Morris (1845, p. 277, Plate 14, figure 3)
by orig'illal designation of Etheridge, J UUl'. (1892, p. 269).

Diagnosis: Ribbing comparatively simple, composed basically of prominent
radiating ribs; smaller secondary ribs may be developed between the large
primary ribs. Right valve les.<; convex than left, but not as markedly inequi
valve as is characteristic of the Aviculopectinidae.

Discussion: It is unfortunate that Etheridge chose Pecten illawarensis as
type of this genus as this species is an urisatisfactory type for a number of
reaSOnS. First the types, housed in the Sedgwick Museum, Cambridge, are
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poor specimens. Secondly there is doubt about the type locality: although
I

Morris stated his specimens were from Illawarra, later authors (Dana, 1849;
Etheridge and Dun, 1906) have suggested that this species does not occur at
Illawarra. The relationship of D. illawarensis (Morris) and D. mitchell'i
(Etheridge and Dun) also presents difficulties.

An examination of Etheridge and Dun's figured specimens of D. illa
warensis and D. mitchelli in the Australian Museum, Sydney, shows that both
have the same type of hinge. The hinge of D. mitchelli is shown clearly in one
of the specimens figured by Etheridge and Dun (19.06, Plate 1, figure 3),
although it cannot be seen in Etheridge and Dun's figure. The front part of
the hinge of this shell is figured here (Plate S, figure 10) in a photograph
kindly supplied by H. O. Fletcher of the Australian Museum. The hinge of
another specimen of D. rnitchelli from Allandale, New South Wales, is also
figured. Etheridge and Dun's specimen is an internal impression of a left
valve with only a small amount of shell matter remaining'. The hinge is
composed of an elongated bow-shaped ligament area, widest under the umbo;
no chonodrophore or distinctly marked ligament pit is present, but on the area
are a nnmber of ridge:; and grooves which run parallel to the lower boundary
of the area and run off the area along its dorsal or upper side. The ridges
may represent growth ridges rather than reflecting the presence of ligament
grooves. The hinge :iB apparently identical with that described for D. mifchelli
by Kegel (1953).

Fig. 8-Deltopecten mitchelli Etheridge and Dun.
Hinge of specimen Aust. Mus. F26, 435 from Allan
dale, N.S.W. xl. (see also PI. VIII, fig. 8.)

No chevron grooves are present such as are described by Newell (1937)
111 the Pterinopectinidae.

At the Australian Museum it was possible to remove the matrix from the
front part of the hinge of one of the specimens figured by Etheridge and Dun
as D. illawarensis (1906, Plate 2, figure 2). This revealed a bow-shaped area
with ridges and grooves running parallel to the ventral margin, similar to that
in D. rnitchelli. A photograph of this hinge has also been kindly supplied by
H. O. Fletcher and is reproduced here (Plate 8, figure 9).

This type of hinge is also fOund in ,two new species of Deltopecten from
Western Australia, D. lyonsens1:s ftOrh the Lyons Group, described in this
paper, and an undescribedspecies freIn the CallythaiTa Formation. In the
undescribed species from the 'Callytharra Formation' the ligament area is
slightly deeper beneath the 11mbo, bnt then', is ,no distinctly marked ligament
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pit. It may have been a depression of this type to which Etheridge referred
when he was describing spE'cimens from Queensland as Deltopecten illawarensis
(1892, p. 269) :

The ·area is exceedingly broad and strong, especially beneath the umbones, where it is
excavated into a pseudo-cartilage pit of a deltoid or roughly triangular form the
whole area is coarsely transvel'sely striated or grooved. .

Unfortunately these features are not clear in Etheridge's figure (Plate 43,
figure 2). This description does not accord well with the type of hinge
described for Aviculopecten by Newell (1937) or with the hinge of species from
Eastern and "Western Australia which have the "Av'ic1dfapectinicZ" type of
hinge, for example, the specimen of " Deltopecten" leni'nsc1Llus (Dana) figured
by Etheridg'e and Dun (1906, Plate 4) or" Deltopeeten" farleyens'is (Etheridge
and Dun) (1906, Plate 13, figure 6). It can be concluded, then, that Deltopecten
has a hinge distinct from that found in Pterinopecten and that generally thought
to occur in Aviculopecten.

When dealing with the hinge of. Aviculopecten in his monograph on the
Late Palaeozoic Pectinacea of North America, Newell (1937, p. 45) considered
that Aviculopecten planoradiatus McCoy, the type species, so closely resembled
A. occidentalis Shumard that it could be assumed the two had a similar hinge.
Before the hinge of Aviculopecten can be definitely ascertained, however, it is
necessary to know the structure of the hinge of A. planoradiat1Ls, especially as
Newell points .out that the ornament of the two is different.

Besides D.iUawarensis and D. mitchelli, a number of other species from
eastern Australia in the Australian Museum collections have the Deltopecten
type of hinge. For the present I place them in the genus Deltopecten, although
later work may show that they should be divided into a number of genera
related to Deltopecten. They include Deltopecten sq'ILamuZifer7LS (Morris) (1845,
p. 278, Plate 14, figure 1), Deltopecten multicostat'1Ls (Fletcher) (1929, p. 8,
Plate 2), Deltopecten ?neclia (Laseron) (1910, p. 203, Plate 15, figure 1), Delto
pecten cf. giganteus Chao (Fletcher, 1929, p. 20, Plate 11) and Deltopecten
limaefm'mis (Morris) (1845, p. 277, Plate 13, figure 1). The hinge of a upccimen
identified in the Australian Museum as ,,;tvic1Llopecten media is figured in Plate
7, figures 6-7. The basic ornament of all these species is coarse radiating ribs
of a single order. In some species a complexity is superimposed on this basic
pattern, such as in D. illawarensis where secondary ribs may develop between
primary ones, and D. ?nnlticostatus where the primary ribs, although retaining
their main character, are covered with a number of fine ribs running parallel
to the main ribs.

DELTOPECTIN I,YONSENSIS sp. novo

(Plate ,'n., figures 1-5 and 9; Plate VIII., figures 11-13; Plate IX., figure 12;
Plate X., figures 3-4, text-figure .9.)

Holotype: C.P.C. 2244, 1 mile west of Kialawibri Creek road crossing,
Winning Station; upper part of Lyons Group.
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Diagnosis: Biconvex with right valve less convex than the left; very similar
to D. illawarensis and D. mitchelli but distinguished by the more slender
character of the ligament area. Also differs from D. illawarensis in having a
lesser number of ribs and lacking the posterior fold of the specimen figured by
Etheridge and Dun (1906, Plate 2, figure 2). The fold i<; not clearly shown in
the figure.

Description: Holotype (a right valve) : The shell is rounded, approximately
acline with the ribs bent slightly towards the front. The anterior ear is
prominent and much larger than the posterior; it is separated from the body
of the shell by a groove..-and a sinus and is ornamented by four or possibly five
simple radiating ribs and concentric growth filae. Nodes are formed where
the filae cross the ribs. The posterior ear is flat and is separated from the
body of the shell by a shallow sulcus. The body of the shell is ornamented by
27 large primary radial ribs and several smaller secondary ribs intercalated
between the larger ribs. These ribs are crossed by concentric growth-lines. The
area is bow-shaped and extends for about the full length of the hinge. No
chondrophore or distinct ligament pit is present and the area has seven shallow
grooves which are parallel to the lower margin of the area and run off it on the
upper side both in front and behind the umbo.

Paratypes: Paratype B is a left valve. The anterior ear is larger than the
posterior ear and ornamented by six or seven simple radiating ribs and growth
filae forming nodes where the two cross. The ear is separated from the body
of the shell by a shallow groove., The posterior ear is similar to that of the
right valve, with no distinct sinus in the outline, the posterior part joining
smoothly with the body of the shell. Twenty-six primary ribs and two secondary
ribs are visible. Sufficient of the hinge is revealed to show that it is similar in
character to that of the right valve.

In Paratype C, a right valve, 27 primary ribs and eight secondary ribs
are visible.

Shell Structure-Paratypes F-H: The main layer of the shell is composed
of concentric interlocking lamellae whIch are arranged parallel to the external
surfaces of this layer, i.e. parallel to the pronounced grooves on the outside
an=1 the shallower grooves on the inside. In most cases this is the only shell
layer preserved. Thin sections of these shells have been examined by Mrs. A.
Beck, lately a petrologist of the Bureau, who was unable to detect the presence
of secondary lamellae. Refractive index tests show the lamellae are composed
of calcite. Under crossed nicols the lamellae do not extinguish as a whole, but
irregularly. It is possible that this layer was originally composed of aragonite
and that although the secondary lamellae have not been preserved the coarser
pr:mary lamellae are still visible.

In one of the sections of a right valve there is a thin layer on the outside
of the crossed lamellar layer composed of calcite prisms which are vertical to
the external surface and under crossed nicols extinguiSh at right angles to the
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length of the prism. Whether this represents an outer shell layer or is adven
titious is not clear. If indeed this prismatic layer represents the outer ostracum
then its absence in most of the shells examined could be explained by its thin
ness. In another section there is a comparatively thin layer of coarsely crystal
line calcite on the inside of the lamellar layer which may represent originally
aragonitic hypostracum.

Fig. 9-Deltopecten lyonsensis Dickins. Shell structure-diagrammatic cross-section approx.
parallel to hinge. x26. a = hypostracum?; b = main shell layer; c = prismatic layer.

DIMENSIONS (in mm.).

- Length. Height. Thickness.

Holotype (right valve) .. .. .. .. 76 74 12
Paratype A (left valve) .. ., " .. 92 88 22
Paratype B (left valve) .. .. .. . . 79 74 14
Paratype C (right valve) .. .. " .. 76 74 II

(estimated)
Paratype D (right valve) .. .. " .. 73 68 ..

(estimated)
Paratype E (bivalve) .. .. .. . . 63 56 Left valve 17

(estimated) (estimated) Right valve
14

OCC1tT1'ence: D. lyonsensis is the most ccmmon form in the Lyons Group.
It is present at almost all localities where marine fossils occur and ranges
throughout' the sequence from the lowest known marine fossiliferous horizon
to the topmost. It is not known from the Callytharra Formation.

Holotypes and Paratypes A-G-C.P.C. 2244, 2245, 2246, 2247, 2248, 2249,
2250 and 2251 respectively-about 3 miles north-east of Round Hill, 1 mile west
of Kialawibri Creek road crossing, Winning Station; upper part of Lyons
Group. Paratype H-C.P.C. 2252--4 and 3/10 miles south-east by east of
Baracooda Pool, Arthur River, Bidgemia Station; upper part of Lyons Group.
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Discussion: Right valves vary in convexity but are always less convex than
left valves of the same shell. The ribbing also varies considerably; in soml:'
specimens secondary ribs are almost absent whereas in others there are a con
siderable number. The internal surface of the shell is more or less smooth, but
towards the ventral margin the ribs become more pronounced on the inside
and in life the two valves were interlocking. Muscle impressions are not visible
in any of the present material.

D. lyonsensis is closely related to D. illawarensis and D. mitchelli from the
Permian rocks of eastern Australia. In New South "'Vales the occurrence of
these two species is only well authenticated in beds of "Lower Marine" age,
although Morris (1845) in his original description of D. illawarensis states that
his specimens were from Illawarra, i.e. in beds of "Upper Marine" age. D.
lyonsensis differs from the two eastern Australian species chiefly in the more
slender development of the hinge.

Aviculopeeten cf. mitchelli Reed (1932, p. 45, Plate 12, figures 1, la) is
also related to D. lyonsensis. It is larger, however, than the specimens from
the Lyons Group and may be more closely related to the undescribed species
from the Callytharra Formation.

Fam. AVICUI,OPEC'rINlDAE Eth. }1-'il., 1906,

emend. Newell, 1937.

Newell (1937, p. 43) recognizes two subdivisions in this family, the sub
families Aviculopectininae and the Pseudomonotinae. It appears, however,
that the Pseudomonotid forms of the Permian were the forerunners of a
number of Mesozoic forms including the genera Olaraia (Bittner, 1901) and
Entomonotis (Marwick, 1934) of the Triassic, and Meleagrinella (Whitfield,
1885) (=Echinotis (Marwick, 1934)) and Maccoyella Eth. fil., 1892, of the
.Jurassic and Cretaceous, which have been commonly placed in the family
Pteriidae, but which from morphology and descent are related to the Aviculo
pectinidae rather than the Pteriidae. It seems desirable, therefore, to raise
the Pseudomonotinae to family rank for the inclusion of both Upper Palaeozoic
and Mesozoic forms.

Genus AVICuLoPEcTEN McCoy, 1851.

Type Species: Aviculopecten planoradiatus McCoy (1851, p. 171) by
subsequent designation of Hind (1903, p. 66).

Discussion: Newell (1937, p. 44) has described very fully the type of
Aviculopecten McCoy. Unfortunately, as he points out, important characters,
including the hinge of A. planoradiat1~s, remain unknown.
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AVICULOPECTEN TENUICOLLIS (Dana), 1847.

(Plate VI, figures 7-9.)

1847-Pecten tenwicollis Dana, p. 160.

1849-Pecten temticollis, Dana, p. 705, Plate 9, figures 7-7a.

1906-Aviculopecten tenuicollis, Etheridge and Dun, p. 13, Plate 13, figures
10-12, Plate 14, figure 5.

Description: Hypotype A. External impression of a left valve. The hinge
line is straight and the ligament area is not shown. Both ears are distinctly
separated from the body of the shell, the anterior ear by a groove. The margin
of the posterior ear meets the cardinal margin with an only slightly rounded
acute angle. R,adial ribs are present over the body of the shell and the ears,
but on the ears the ribs are less distinct. On the body of the shell the number
of ribs increases by intercalation in ranks-near the umbos secondary ribs
appear between the primary ribs, and about one third to one half of the distance
from the umbo to the ventral margin tertiary ribs appear, one between eaeh
primary and secon"dary. In a few places towards the outside of the shell there
is a suggestion of a fourth rank. The radiating ribs are crossed by very fine
concentric filae; where the filae cross the ribs they bend slightly towards the
outside of the shell and where they cross the grooves they bend slightly back
towards the umbo. Hypotype B, an incomplete left valve, differs mainly from
Hypotype A in having' relatively thicker primary ribs and in the more irregular
addition of ribs.

DIMENSIONS (in mm.).

-- Length. Height. Thickness.

Hypotype A .. . . . . . . .. 17 18 3
Hypotype B .. . . . . . . .. 17 18 4

OCC1trrence: Hypotype A---.-:C.P.C. 2253-3 miles west of Moogooree Home
stead, 1,250 feet below top of LJ'ons Group. Hypotype B-C.P.C. 2254·~

1 mile west of Callytharra Springs, Byro Station, top 15 feet of Lyons Group.
Three specimens, one from near Moogooree and two from near Callytharra
Springs.

Discussion: The "Western Australian specimens show a close similarity to
those placed in A. temticollis by Dana (1849) and Etheridge and Dun (1906).
They are also very similar to A. sprenti Johnston (1887, p. 9; 1888, p. 127,
Plate 14, figure 11). From an examination of specimens of A. temticollis and
A. sprenti in the Australian Museum, Sydney, including specimens figured
by Etheridge and Dun, it seems possible that only one species is represented:
for example the specimen figured by them (1906, Plate 2, figure 7) as A. sprent'i
is almost identical in l'ihape with the specimen (Plate 13, figure 12) figured as
A. tenuicollis.
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Both species also show similarity to growth stages of A. subquinquelineatus
(McCoy) (1847, p. 298, Plate 17, figure 1), but unfortunately none of the
specimE'ns of A. subqu1:nquelinea.tus in the Australian :lV[useum show the growth
stages well enough to be able to determine whether or not A. tenuicollis and
A. sprenti represent young forms of A. subquinquelineatus.

Class GASTROPODA.

Fam. PLEUROTOlVI:ARIIDAE D'Orbigny.

Genus lVfOURLONIA de Koninck, 1883.

Type Species: Helix ca1-inatus J. Sowerby (1812, p. 34, Plate 10, upper
and lower figure) by original designation of de Koninck.

MOURLONIA ~ LYNDONENSIS sp. novo

(Plate VIII, figures 1-5.)

Holotype: C.P.C. 2255. 1 mile west of Kialawibri Creek road crossing,
Winning Station; upper part of Lyons Group.

Diagnosis: Pleurotomariid gastropoqs with slit-band (selenizone) bounded
on either side by a carina, distinct parallel ornament, spire turbinate and cross
section oval; an umbilicus is present.

Descn:ption: Holotype: The spire is low and turbinate and made up of
five whorls. The sutures are distinct, situated just below the slit-band (seleni
ZOl1f~), the slit-band being situated at about the middle of the outer part. of the
whorl, near the periphery. The slit-band is bordered on either side by a distinct
carina. The length of the slit is not visible and the growth lines are not clear
enough to show the shape of the outer lip, but apparently the slit was less than
one eighth of the length of the last whorl. The whorl is oval in cross-section
and the surface i,:> ornamented with parallel (revolving) and transverse lines
or lirac. On the last whorl in the youngest part of the shell preserved, eight
lirae are visible, the fourth and fifth from the slit band being the largest, and
the first, sixth, and eighth being smaller than the others. About eighteen lirae
are visible below the slit-band. The transverse ornament. is poorly preserved
and is apparently parallel to the growth-lines. A wide conical umbilicus is
present.

Paratypes: Two paratypes have five whorl':>, and Paratype 0, the largest
specimen, has six whorls. The ornament also varies. On the last whorl in the
youngest part of the shell, Paratype A has six or seven parallel lirae, the largest
being the third from the slit-band; Paratype B has seven lirae with the third
and fifth from the slit-band larger than the others; and Paratype 0 has eight
with the third and the fifth larger than the others. The transverse lirae are only
poorly developed and on the top part of the whorl swing backwards in an arc
from the suture towards the slit-band.
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DIMENSIONS (in mm.).

- Height. Width. Apical Angle.

Rolotype " .. .. · . .. 8 11 75°
Paratype A " .. .. · . .. 7 11 About 66°
Paratype B .. .. .. . . .. 10 14 84°
Paratype C .. .. .. · . .. 12 17 77°

(estimated)

Occtl1'rence: Holotype and Paratypes A, B and C~C.P.C. 2255, 2256,
2257 and 2258 respectiv€ly-about three miles north-east of Round Hill WeJ,
one mile west of Kialawibri Creek road crossing, 'Winning Station; upper
part of Lyons Group. Twelve specimens.

Discussion: J.l1. ~ lynclonensis is not known to res€mble closely any described
species. It differs consid€rably from the tyP€ species Hel1:x carinatus Sowerby,
1812 and for this reason is only doubtfully placed in the genus Mm~rlonia.

In lJIl. ~ lyndonensi,s the parallel ornament is more prominent, the s~it-band is
delimited on either side by a carina, and a distinct umbilicus is present.
'Whether th€se differences are of a generic character is problematical.

Genus PTYCHOlVIPHALINA Fischer, 1885.*

Type Species: Helix? striatus J. Sowerby (1817, p. 159, Plate 171, figure
1) by monotypy-see Knight (1941, p. 286).

Disc1~ssion: Thomas (1940, p. 58) proposes that Ptychornphalina Fischer
(=Ptychornphalus de Koninck) should be placed in synonymy with Moutlonia
de Koninck, as he considers that the types of the two genera belong to a single
genus. He states that Fischer (1885, p. 850) "appears to imply that the only
distinction is the possession by Mourlonia of an umbilicus, a character which
taken alone cannot be considered of generic value". The description and
figures of the types of Helix? striat1ts J. Sowerby and Hel:x carinat1ts J.
Sowerby in Knight 1941 show, however, that not only does the character of the
umbilicus differ in the two, but there are also other important differences,
particularly the absenc€ of revolving ornament and the presence of strong
transverse ornament in Hel-ix? striatus J. Sowerby, the type of Ptychornphalina.

P'fYCHOiVrPHALlNA UlIIARIENSIS (Reed) 1928.

(Plate IX., figures 1-5.)

1928 Pleu1'otornaria wrnariensis Reed, p. 389, Plate 34, figure 12; Plate 35,
figures 11-13.

Description: 'l'he number of whorls varies according to size, five being the
most common number. The whorl size increases rapidly so that the last whorl
is about one-third or more of the total height of the spire. 1'he slit is not deep

• Ori&lnally attributed by courtesy to Professor E. BayIe.
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and gives rise to a prominent slit-band (selenizone) which is sub-median in
position and bounded on either side by well-marked carinae or lirae; the band
is ornamented by distinct curved lunulae. Below the slit-band is a third lira
which is visible in all well preserved specimens; no other parallel ornament is
visible. The shape of the outer lip is shown by the prominent transverse
growth-lines; the growth-lines leave the suture at about 90° and swing back
wards to the slit-band at about 45°; after leaving the slit-band they swing
forward to the third lira and then backwards to the parietal or columellar lip.
The upper part of the whorl is flattish and the base is more rounded; the mouth
is sub-circular and the columellar lip almost straight. The shell has no umbili
cus, and thin callus is present on the columellar lip inside the aperture. The
suture is distinct and is situated just below the third lira in the second last whorl
in mature individuals; in preceding whorls and in small specimens the suture
appears to be at or below the third lira.

DIMENSIONS (in mm.).

Height. Width. Apical Angle.

HypotypP A 10 7 39°
Hypotype B 8 5.5 38°
Hypotype C 8 6 43°
C.P.C.2262 11 38°

(estimated)
C.P.C.2263 11 8 39°

(estimated)

OCCU1-rence: Hypotypes A, B, and C-C.P.C. 2259, 2260 and 2261 respec
tively-and C.P.C. 2262 and 2263, about 3 miles north-east of Round Hill Well,
1 mile west of Kialawibri Creek road crossing', ",Vinning Station; upper part
of Lyons Group.

Other localities, 1 mile west of Callytharra Springs, Byro Station, top 15
feet of Lyons Group. Twelve specimens from hypotype locality and a large
number from near Callytharra Springs.

Disc~tssion: The Western Australian specimens appear to agree with the
Indian specimens in every essential respect. In addition to Reed's description
and figures the author has been able to use for comparison specimens of
Ptychornphalina urnariensis collected by Professor S. W. Carey of the Univer
sity of Tasmania from Umaria, India.

An important character distinguishing P. urnariensis from the type species
of Ptychornphalina is the possession of a third lira, with which is associated a
marked forward swing of the growth-lines between the slit-band and the third
lira. This character is shared also by P. rn01-risiana (MeCoy) (184i, p. 17,
figure 3) from the Permian of eastern Australia, and possibly by P. articiforrnis
(Wann er) (1922, p. 25, Plate 151, figure 11) from the Permian Basleo beds of
Timor. It is possible that the possession of a third lira and associated'
differences should constitute a generic difference.
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Amongst described forms P. umariensis appears to be most closely related
to Ptychomphalina morrisiana. This species, however, may be readily distin
guished by a more convex whorl section with which is associated a greater apical
angle. In addition the transverse ornament is less well developed. Through
the courtesy of the Australian Museum it has been possible to borrow specimens
of P. morrisiana from Gerringong and Illawarra, New South Wales, i.e. from
the Gerringong Volcanics (= " Upper Marine"). Two of these specimens,
Australian Museum No. F21250 from Illawarra, are figured for comparison
(Plate 8, figures 6, 7) and the dimensions are tabulated below:-

A.
B.

Height.

8
8

Width.

6
6

Apical Angle.

Fam. EUOMPHALIDAE De Koninck.

Genus KEENEIA Eth. Fil., 1902.

Type Species: I(eeneia platyschismoides Etheridge Junr. (1902, p. 199.
Plate 32, Plate 33, figures 3-5) by designation of Etheridge (1902, p. 198).

DisC1£ssion: Both Keeneia and Platyschisrna McCo'y are characterized by
the possession of a distinct sinus in the outer lip. In Platyschisma, however, the
sinus is higher on the whorl than in Keeneia and the two differ in shape; in
both the sinus is situated near the periphery of the O1,lter lip. Euomphalus has
a slight sinus in the outer lip (Knight, 1941, p. 122), so that, taking the other
characters also into consideration, Keeneia and Platyschisma do not seem to be
out of place in the family Euomphalidae.

Knight (in Branson, 1948, p. 702-personal communication) suggests that
K. platyschismoides is a synonym of K. ocula (J. Sowerby) (1838, p. 15, Plate
2, figures 3-4). However, before this can be accepted, it is necessary to show
that If. platyschismoides is a mature form of the shell represented by the type
of K. ocula. In Sowerby's figures of K. ocula the shape is different from that
of the type of K. platyschismoides and the shape and angle of the aperture
appear to be different.

Etheridge (1902, p. 198) states that K. ocula should be excluded from the
genus Keeneia. However, an examination of the type specimen of K. platy
schismoides in the Australian Museum, Sydney, shows that the structure of the
" band" is similar to that shown in Sowerby's figure of If. ocu!a. The
growth-lines cross the" bands" without sharp interruption, the" band" being
formed by the regular backward swinging of the growth-line at the top part' of
the "band" and the forward swinging at the bottom part. In the position of
the sinus on the lower part of the aperture K. oC1da resembles Keeneia and not
Platyschisma. For these reasons it is suggested K. oC1£la should be. placed in
the genus Keeneia.
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KEENEIA CARNARVONENSIS Sp. novo

(Plate IX, figures 9-11.)

Holotype: C.P.C. 2264. I mile west ·of Kialawibri Creek road crossmg;
upper part of Lyons Group.

Diagnosis: Small Keeneia with periphery slightly but di,<;tinctly above
lowest part of ·whorl. Aperture more rounded than in K. platyschismoides or
K. omtla.·

DescriptiJon: Holotype': Spire :flat and made up of four whorls. The suture
is shallow and the upper part -of the whorl is broadly convex with a shoulder
slightly below the suture. The base Qf the whorl is :flatly convex; at the
umbilical shoulder the umbilicus is wide but narrows rapidly. The aperture
is oval in shape with a sinus formed at the periphery. 'fhe outer lip swings
backwards from the suture at an angle of about 45 0

; on reaching the periphery
it swings forward again and straightens out, running over the umbilical
shoulder into the umbilicus. In the umbilicus the inner lip is thickened and
swings fir-st towards the outer lip and back again to form a reversed S before
meeting the base of the previous whorl. Little or no callus is visible over the
previous whorl. The upper part of the shell has been weathered so that in
the main the ornament is only shown on the lower part of the shelL The
ornament is composed of transverse growth-lines parallel to the outline of the
aperture, and faint revolving lirae on the base of the last whorl.

DIMENSIONS (in mm.).

I
- Height. Width. Apical Angle.

Ho1otype .. .. .. .. .. .. 11 21 About 1180

Paratype .. .. .. .. . . .. 11 21 About 1200

Occurrence: Holotype-C.P.C. 2264-about 3 miles north-east of Round
Hill \\Tell, I mile west of Kialawibri Creek road crossing, Winning Station;
upper part of L~Tons Group. Paratype--C.P.C. 2265-at rabbit-proof fence,
BA miles south of Coyango Well, Williambury Station; 800 feet st.ratigraphically
below top of Lyons Group.

Other localities-about 10! miles west of Jimba Jimba Homestead, top of
Lyons Group. Three specimens, one from each locality.

Discussion: Although the present collections contain only three specimens
of this species, the characters are sufficiently distinctive to allow the establish
ment of a new species. K. ca1-na'rvonensis is closely related to the only two
described species of K eeneia, K. ocula and K. platyschisomoides.: but it is even
more closely related to an undescribed species from the Permian Allandale
Stage, Allilndale; New South Walei';. A specimen of this species lent by the
Australian Museum is figured for comparison (Plate 9, figures 6-8)..Like
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K. carnar-&1onensis the sinus and the periphery are higher above the lowest part
of the whorl than in K. oc~£la or K. platyschismoides and the aperture is more
rounded.

Genus PLATYSCHISMA lVIcCoy, 1844.

Type Species: Arnpullar'ia helico-ides J. de C. Sowerby (1826, p. 40) by
subsequent designation of de Koninck (1881, p. 107)-see Knight (1941, p. 259).

PLA'l'YSCHISMA ~ sp. novo

(Plate VIII, figure 8.)

Descr'iption: A moderately high spire composed of four Or more whorls
and with distinct sutures; the top part of the spire is not preserved. The
whorls are rounded, slightly more convex on the top than on the base. 'rhe
internal impression shows prominent transverse grooves' at intervals parallel
to the growth lines, i.e., swinging backward" from the suture towards the
periphel'y, and below the periphery swinging forwards again.

. DIMENSIONS (in mm.)._

- Height. Width. Apical Angle.

Figured specimen C.P.C. 2266 .. .. .. 35 44 85°
C.P.C.2267 " .. .. . . . . 23 29 91°

(estimated)

Occurrence: C.P.C. 2266 and C.P.C. 2267 at rabbit-proof fence, 3.4 miles
south of Coyango Well, Williambury Station, 800 feet stratigraphically below
top of Lyons Group. Two specimens.

DiSC1tSsion: The material on hand at present does not allow a satisfactory
generic or specific determination. It is sufficient, however, to indicate that a
new species is present, which is related to Platyschisrnal'otundaturn Morris
(1845, p. 286, Plate 18. figure 2) from the Permian of New South Wales. Like
P. rot1wdatll1n, it has .a moderately nigh spire; the whorls are rounded and
transverse grooves occur. The Western Australian species differs, however,
in the shape of the spire and the dimensions of the whorls.
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POSTSCRIPT.

Since this paper has gone to press a recent paper has come to hand: 'Newell,
N. D., Chronic, J., Roberts, T.-G., Upper Paleozoic of Peru, Mem. geol. Soc.
Amer., 58, 1953. In this paper Chronic describes a new genus Peruvispira
of the family Pleurotomariidae from the Lower Permian. Although Ohronic
(p. 139) does not indicate the presence of a third carina either in his diagnosis
or description, such 11 structure appears to be present in the holotype of
Peruvispim delicata Chronic 1949, the typespecies, as shown in PI. 28, fig. Ha.
On this basis and also the grounds of the similarity in general shape, ornamen
tation and character of the slit:band, it appears likely that both Pytchomphahna
umariensis (Reed) 1928 and Ptychornphalina rnorrisiana (McCoy) 1847 of this
Bulletin should be referred to Peruvispt:ra. Chronic 1949.
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Page 10
3. Right valve (see also

PLATE T.
FIGs. 1-11-Praeundulomya oonoentrioa Diekins, gen. et sp. noy.

Figs. 1-4-Holotype x 1. 1. Left valve. 2. Dorsal view.
Text-fig. 2). 4. Front view.

Fig. 5-Paratypc C, immature specimen x 2.
Fig. 6-Paratype B, an immature specimen x 4.
Fig. 7-Paratype F, showing mature ornament in middle part of shell xL
Fig. 8-Paratype E, a large specimen x !.
Figs. 9-10-Paratype D, two parts of an external impression showing the granulation

of the surface X 8.
Fig. ll-Paratype G, showing the structure of the hinge x 1.

(Photographs in the plates, except Plate VIII., figs. 9 and 10, taken by G. T. Reid,
pho'tographer of the Bureau of Mineral Resources, Geological Section, in collaboration with
the author.)
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PLATE n.
1"106. 1-6--Kuculana darlcini (de Koninek) x 4

Figs. 1-2-Hypotype D, showing shape and muscle pattern.
Figs. 3-4-Hypotype A. 3. Side view. 4. Dorsal view.
Fig. 5.-Hypotype B.
Fig. 6-Hypotype C.

FIGs. 7-14-Stutchburia t'at'iabilis Dickins, sp. no\·. x. 1
Figs.7-9-Holotype. 7. Side view. 8. Dor al view. 9. Front view.
Fig. lo-Paratype A, an external impression of a right valve.
Figs. 11, 12-Paratype E, lateral and dorsal views.
Fig. 13-Paratype B.
Fig. 14-Paratype F.
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PLATE Ill.
FIGS. 1-6-AstMtilaf obscura DickillS, sp. novo x I

Fig. I-Paratype A.
Figs. 2-5-Holotype, front view, left valve, right valve, dorsal view.
Fig. 6-Paratype B, an incomplete left valve.

FIGS. 7-II-Asta1'tila condoni Dickins, sp. no\'. x I ..
Figs. 7-8-Paratype B, front and side views.
Figs. 9-10-Holotype, side and dorsal views.
Fig. ll-Paratype A.
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Page 29

Page 2H

Page 28
8. Front view.

PLATE IV.
FIGs. 1-4-Pachydomu.sf .sp. x ~

Type Ko. C.P.C. 2218, an internal impression of a left vah-e.
Fig. I-Dorsal view.
Fig. 2-Impressioll of inside of hin;;e plate (see also Text-fig. :l).
Fig. 3-Front view.
Fig. 4-Side view.

FIGS. 5-9-Pachymyonia occidentoli.~ Dickins, sp. novo x 1
Figs. 5-8-HolotYl'e. 5. Dorsal yielY. 6. Right valve. 7. Left valve.
Fig. 9-Paratype.

FIGS. IO-12-0haenom,ya sp. nOI·. x 1
Type TO. C.P.C. 2223.
Fig. lo-Right valve.
Fig. Il-Dorsal view.
Fig. 12-Left valve.

FIGS. 13-17-Leiopteriaf can'andibbien8i8 Dickins, sp. no\'. Pag-e 30
Fig, 13-Paratype C x 1.
Fig. 14-Holotype X 1.
Fig. 15-Paratype B, showing the internal strnctnre x 2 (see also Text-fig. 4).
Figs. 16-17-Paratype A. 16. Dorsal Yiew x 3. 17. Dorso-Iateral view to show

ligament area x 4 (see also Text-fig. 4).
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PLATE V.

FIGs. l-ll-E-ttrydesrna plaYf01'di Dickins, sp. no\". Page 33
Fig. I-ParatY['e A x ~.

Fig. 2-Paratype ex,.
Fig. 3-Paratype E, a slightly crushed specimen x ,.
Fig. 4-Paratype F, inside of a left mlve showing an impression which may be the

mark of the adductor muscle x 1 (see also Text-fig. 5). Fig. 5. Paratype 1.,
showing muscular impressions near umbo x 1.

Figs. fl-7-Paratype D X ,.
Figs. 8-10-Holotype, internal, external and dorsal views x 1.
Fig. ll-Paratype B, front view of a bivalved specimen x 1.
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FIGs.

PLATE VI.

1-6-Schizodus crespinae Dickins sp. novo Page 38
Figs. 1-3-Holotype. 1. Side view x 2. 2. Dorsal view x 2. 3. Hinge structure x 4.
Figs. 4-6-Parat~'peA. 4. Front view x 2. 5. Side view x 2. 6. Hinge structure x 4.

FIGS. 7-9-Aviculopecten tenllicollis (?'lcCoy) x 2 Page 45
Fig. 7-S-Latex mould ()f Hy!,otype A, side .and front views.
Fig. 9-Hypctype B, s:de \ iew.

FIGs_ 10-14-Praeundulomya elongata Dickins, sp. novo x 1 Page 36
Figs. 10-13-Holotype. 10. Dorsal view. 11. Front view. 12. Right valve (see also

Text-fig. 7). 13. Left valve with shell tilted slightly towards the side.
Fig. 14-Paratype B; the lower posterior groove can be seen in the right valve.
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Page 41

Page 41

PLATE VII.
FIGs. 1-5 and 9-Deltopecten lyonsensis Dickins sp. novo

Figs. 1-3-Holotype. 1. Side view x t. 2. Front view x t. 3. Hinge x 2.
Fig. 4-Paratype C le !.
Fig. 5-Paratype E, a bivalved specimen, dorsal view x t.
Fig, 9-Paratype D x !.

FIGS. 6-7-Deltopecten media f (Laseron)
Australian Museum );0. F.24,054, from Berrara, N.S.W.
Fig. 6-Inside of sbell X l.
Fig. 7.-Hinge x 2.

FIG. 8-Deltopecten mitchelli (Ethcridge and Dun) .. Page 40
Australian Museum No. F.26,435, from Allandale, N.S.W., showing hinge structure x

1 (see also Text-fig. 8).
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Page 51

Page 46

Page 49

PLATE VIII.
FIGS. 1-5-MoU1'lonia1 lyndonensis Dickins, sp. novo x 2

Figs. 1-4-Holotype.
Fig. 5-Paratype B.

FIGs. 6-7-PtychomphaUna m01-risiana C~IcCoy) x 4 ..
.<\ustralian Museum No. F.21,250, from Illawarra, N.S.W.
Fig. 6-Specimen B.
Fig. 7-Specimen A.

FIG. 8--Platyschismaf sp.
Type No. C.P.C. 2266 x l.

FIG. 9-Deltopecten illawarensis (Morris) Page 40
Australian Museum No. F.35,332: from road cutting near Allandale Railway Station,

N.S.W.; hinge of left ,alve of specimen figured by Etheridge & Dun (1906, pI. 2,
fig. 2) x 1 approx.

(Photograph by Australian Museum.)

FIG. lo--Deltopeclen mitchelli (Etheridge and Dun) Page 40
Australian Museum No. F.35,333, from road cutting near Allandale Railway Station,

J.S.W., impression of hinge of left valve figured by Etheridge and Dun (1906, pI. 1,
fig. 3) x 1 approx.

(Photograph by Australian Museum.)

FIGs. 11-13-Deltopecten lyonsens~ Dickins, sp. novo x t approx. .. Page 41
Fig. ll-Paratype B.
Figs. l2-13-Paratype A, front and side views.
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Page 47

Page 50

PLATE IX.
FIGs. 1-5-Ptychomphalina um a1'iensis (Reed) x 4

Figs. 1-3-Hypotype A.
Fig. 4-Hypotype C.
Fig. 5-Hypotype B.

FIGs. 5-8-Keeneia sp. noy. x 1
Australian Museum No. F.27,531 from Allandale, N.S.W.

FIGs. 9-11-Keeneia carnat'vonensis Dickins, sp. noy. x 2 Page 50
Figs. 9-11-Holotype.

FIG. 12-Deltopecten lyonsensis Dickins, sp. novo Page 41
Paratype H, cross- ection of shell approx. parallel to the hinge line, showing the main

shell layer x 26.
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PLATE X.
Page 35

the shell. approx. parallel
(see also Text-fig. 6).

I

to hinge, near margin

1-2 and 5-Eurydes~a plaYfordi Dickins, sp. novo
Figs. 1-2-Paratype H, a right \"alve. 1. Cross section of

to the hinge, outside margin of the shell on the left x 22
2. Another cross section of the shell, x 26.

Fig. 5-Paratype G, a left \'aIH; cross section approx. parallel
which is to the right x 26.

FIGs.

FIGs. 3-4-Deltopecten lyonsensis Dickins, sp. no\". Page 42
Fig. 3-Paratype G, a right "alve, cross section of shell approx. parallel to the hinge

and near margin which is to the left. A thin outer prismatic layer is shown faintly
in the top right hftnd corner x 22.

Fig. 4-Paratype F, cross section approx. parallel to the hinge showing the main and
internal layer x 22.
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