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Abstract

Thirteen species of gatsropods are described from the Lower Devonian Lilydale Limestone
near Melbourne. Two of these are type species of the genera Scafaetrochus (S. lindstrotni

Etheridge) and Gyrodoma (G. etheridgei (Creswell)). Another two species Michelia brazieri

(Etheridge) and in part Straparollus {Euomphalus) northi (Etheridge) are the type species

for two now synonymized genera Vetotuba and Liomphalus. The other species are Tremanotus
pritchardi Cresswell, Bellerophon (B.) cresswell Etheridge, Phanerotrema australis Etheridge,

Stenoloron subaequilatera (Chapman), Naticopsis (N.) lilydalensis Cresswell, Murchisonia
(M.) pritchardi (Etheridge), Siluriphorus antiquus (Cresswell), Loxonema australis (Chap-
man), and Oriostoma rotundimuratus sp. nov. Also described is Michelia danvhii (de Koninck)
from the Lower Devonian 'Receptaculites' Limestone, Taemas, New South Wales. The genus
Boiotremus Horny is considered to be a synonym of Tremanotus Hall.

The fauna which lacks platyceratids is associated with a diverse coral and stromatoporoid
assemblage and depleted brachiopod fauna. The gastropod fauna possesses strong affinities

with the Old World Realm faunas of Europe and North America, and also indicates a

continuation into the Lower Devonian of certain typically Silurian forms.

Introduction

The gastropod fauna of the Lilydale Lime-

stone was the subject of much attention by
early palaeontologists in Australia. Robert

Etheridge, Junr.
?
in a series of papers (1890,

1891, 1894 and 1898) described three new
genera, Gyrodoma, Scalaetrochus and Veto-

tuba, nine new species and noted the presence

of an operculum in place in Straparollus

{Euomphalus) northi. At about the same time

the Rev. A. W. Cresswell (1885, 1893 and

1894), while noting the general elements of

the fauna described four new species and noted

the presence of an operculum in place in 5.

(E.) northi.

Soon after, Chapman (1916) reviewed the

entire gastropod fauna. He described one new

genus Liomphalus, six new species or varieties,

and noted the presence of Omphalotrochus

globosum (Schlotheim). Subsequently the fauna

received very little attention. Knight (1941)

reviewed the genera established by Etheridge

and Chapman; Philip and Talent (1959) dis-

cussed S. (E.) northi and Scalaetrochus lind-

stromi and more recently Yochelson and Lin-

sley (1972) discussed the opercula of S. (E.)

northi and Cyclonema lilydalensis.

The gastropod fauna of the limestones in the

Taemas region, N.S.W., has had a similar

history of early attention and subsequent neg-

lect. De Koninck (1876) described one new

genus, Mitchellia, which Knight et al. (p. 1301,

1960) synonymized with Scoliostoma, seven

new species and noted the presence of six

previously described species.

The basis of this study was the large col-

lection of the National Museum of Victoria

which has been collected over a period of

more than seventy years. The bulk of this has

come from the limestone where it has been

the subject of Tertiary weathering (O. P.

Singleton pers. comm.). Fortunately the wea-

thering process preferentially destroys the

matrix of the limestone before destroying the

fossils. Thus at the right stage in this process

when the matrix is soft the fossils can be

obtained free of matrix and moderately well

preserved. The remainder of the collection is

preserved in a dense grey limestone.

Middle Palaeozoic gastropods have been the

subject of relatively little recent study both in

Australia and overseas. As a consequence many
of the genera have been interpreted in a very

loose sense. So much so, that quite frequently

authors note that the species they are discussing,

while being assigned to an established genus
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in fact belongs to a new genus. In view of this,

each of the species from Lilydale has been

compared with the type species of the appro-

priate genus.

However, this has not been done with Cyclo-

nema australis Etheridge and C. lilydalensis

Etheridgc, the two species of this genus de-

scribed from Lilydale. It is generally recognized

that the Devonian forms assigned to the genus

Cyclonema in fact constitute at least one new
genus (Thompson, 1970). To date no one has

attempted to erect a new genus for these forms
because a satisfactory basis for distinguishing

it from Cyclonema sensu stricto is not readily

apparent. However, the palaeoecological impli-

cations arising from the assignment of these

species to the genus Cyclonema are quite

erroneous. Thus the species from Lilydale are

not redescribed here, rather it is intended that

they should be the subject of another study.

Also not described are members of the classes

Monoplacophora, Polyplacophora, Pelecypoda,
and Rostroconchia known to occur at Lilydale.

These are to be the subject of another paper.

The generic ranges and distributions given
by Knight et al. ( 1960) for the genera discussed
here are accepted in general. Any amendment
of this is based upon a sensu-sJricto interpreta-

tion of the genus.

In this study the following abbreviations
have been used: P: Palaeontological collection

of the National Museum of Victoria; F.:

Australian Museum, Sydney; M.U.G.D.:
Melbourne University Geology Department;
A.N.U.: Geology Department, Australian Na-
tional University.

All measurements are in millimetres and the
following symbols relating to the measurements
have beein used:

Clu, spiral sculptural elements above the seleni-
zone.

Gil, spiral sculptural elements below the selcni-
zonc.

Hap, height of aperture.

Ht, total height of shell.

L, length measured at the sclenizone in bellero-
phontids.

Lap, length of aperture.

Sw, selenizonc width.

Wap, width of aperture.

Wit, width at last trema.

Wt, total width of shell.

Wh, total number of whorls in shell.

*, specimen incomplete.
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Age of the Faunas

In the past, the age of the Lilydale Lime-
stone has been the subject of some contention

and frequent revision. Strusz (1972) assessed

the evidence presently available from a number
of groups and regarded the Lilydale Limestone
as being Late Sicgenian in age.

Strusz (1972) considered the 'Receptaculites'

Limestone at Taemas, in which Michelia dar-

wini (de Koninck) occurs, to be Emsian in age.

However, Philip (1974) summarized recent

developments in Europe which have placed the

relationship of the stages in the different facies

of the Lower Devonian in a state of flux. He
commented, 'How sterile now seems the de-

bates as to whether certain limestone horizons

in eastern Australia are Siegenian or Emsian
(or even Pragian) in age'. As yet the relation-

ship of these stages in Europe has not been
resolved.

This revision of the gastropod fauna makes
little contribution to the age determination

because of the present inadequate knowledge
of gastropod faunas both in Australia and
overseas. Most of the genera represented at

Lilydale are characterized by such long ranges

that they are of little value in age determina-
tions. The remaining few genera with relatively

short ranges such as Scalaetrochus are of limited

value because of their restricted distribution.
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Relationships of the Fauna

Representatives of eight gastropod super-

families, murchisoniaceans, euomphalaceans,
bellerophontaceans, pseudophoraceans, pleuro-

tomariaceans, oriostomataceans, neritaceans

and loxonemataceans are described from the

limestone at Lilydale. As well as these there

are the two species of turbiiniform gastropods

previously assigned to the genus Cyclonema.
Comparison with other Lower Devonian

faunas in Australia is limited by the notable

lack of recent studies. The closest fauna geo-
graphically that is described, is that of the

Marble Creek Limestone (Talent and Philip,

1956). This fauna is dominated by platycera-

tids, although species of Tremanotus and
Michelia are known at Marble Creek as well as

Lilydale. Chapman (1907, p. 73) also noted
the presence of Scalaetrochus sp., but this has

not been subsequently verified.

The gastropod fauna from the limestones at

Taemas, N.S.W., as described by de Koninck,

has only a limited number of genera in com-
mon with Lilydale. Michelia darwini, described

here, is very similar in shape to M. brazieri

from Lilydale. Although de Konimck only de-

scribed small bellerophontids from Taemas such

as Bellerophon convolutus de Koninck, large

forms comparable in size to B. (B.)cresswelli

Etheridge are known to occur as well. Other-

wise the gastropod faunas differ considerably,

with Taemas possessing an abundance of small

high spired forms, whereas such forms are

generally absent at Lilydale.

Boucot (1975) summarized the now con-

siderable amount of work on Devonian palaeo-

geography. During t he Lower and Middle

Devonian a very marked provincialism de-

veloped when compared with the preceding

Silurian period and succeeding Late Devonian.

This provincialism was greatest during the

Siegenian, Emsian and Eifelian. During the

Siegenian three realms, Malvinokaffric, Old

World and Eastern Americas have been recog-

nized, principally on the basis of brachiopods.

Other groups including trilobites, corals and

conodonts also support this biogeographic

scheme. Within the Old World realm a number

of regions or sub-provinces are recognized. It

is within one of these, the Tasman sub-pro-

vince, that Lilydale is located.

Boucot has observed that during 'the early

Devonian the oriostomatids—poleumitids, tre-

manotids and euomphalids are present only

in the Old World Realm as "Silurian holdovers"

(relicts).' They also tend to be particularly

characteristic of the Bohemian facies of the

Old World Realm.

The gastropod fauna at Lilydale strongly

supports this palaeobiogeographical scheme.

Fifteen per cent of the fauna consists of relict

genera Tremanotus, Straparollus (Euomphalus)
and Oriostoma. These relict genera also tend

to emphasize the greater similarity between

Lilydale and the gastropods of the Bohemian
facies, rather than with the sandier Rhenish

facies of the Rhenish-Bohemian sub-province.

The dextrally coiled S. (E.) northi is very like

the similarly coiled S. (E.) carnicus (Freeh)

from the Carnac Alps. Also present in the Low-
er Devonian limestones of the Carnic Alps are

species of Bellerophon, Phanerotrema and
Stenoloron which are very similar to the species

of these genera at Lilydale. Spitz (1907, pi. 13,

fig. 16 a and b) illustrated a species of Poly-

tropis from the Carnic Alps which is closely

similar to the species assigned to 'Cyclonema*

at Lilydale. Jhaveri (1969) considered that

the Carnic Alps gastropod fauna shows a close

relationship with the gastropod faunas from

the Lower Devonian of Bohemia, Northern

France and New York as does the fauna

from Lilydale.

Palaeoecology

Two gastropod groups dominate the fauna,

the murchisoniaceans and the species of 'Cyclo-

nema'. They constitute about 31% a:nd 25%
of the fauna respectively. The euomphalaceans,

bellerophontaceans and pseudophoraceans are

the next most abundant groups in the fauna

comprising 13%, 11% and 9% respectively.

The remaining four superfamilies each com-

prise about 3% of the fauna.

In terms of general shape, the turbiniform

to high spired forms comprise about 70% of
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the fauna and the other 30% consists largely of

discoidal and planispiral forms. About 80% of
the fauna is cither medium sized or large,

although this may in part be an artifact of

selective collecting. However, field comparisons
of the abundance of smaller forms at Lilydale,

Buchan and Taemas indicate a very much
greater abundance at the latter two localities

than at Lilydale.

At Lilydale the most distinctive feature of

the fauna is the total absence of members of

the Family Platyccratidae which is presently

characterized by a cophrophagous mode of
life. The two species of 'Cyclonema* described
from Lilydale possess an operculum (Yochel-
son and Linsley, 1972), lack any apertural or
coiling irregularity and possess no other feature

that could be suggestive of a cophrophagous
mode of life. Thus their association with the

platyccratidae would greatly distort any inter-

pretation of the environment of the fauna.

Not only is there a general absence of platy-

ceratids at Lilydale, there is also a general lack

of crinoidal remains in the limestone. A signifi-

cant percentage of the crinoidol remains present
arc composed of fragments of Pcmerocrinus
(Bates, 1972). This is in marked contrast to

the gastropod fauna of the Marble Creek lime-

stone. This latter fauna, dominated by platy-

ccratids, occurs in a limestone composed in

large part of crinoidal fragments. The fauna is

also notable for its low taxomomic diversity in

comparison with the diversity at Lilydale.

A similar situation is seen in the diversity of
the gastropod fauna in the Silurian recfal com-
plexes of Gotland, Sweden. The reefal lime-
stones in which Manten (1971) observed
gastropod faunas had a considerably more
diverse fauna than that of the associated cri-

noidal limestones.

Linsley (1968) in his description of the
Middle Devonian gastropods of the Anderdon
Limestone recognized two principal habitats.

One of these is a 'biostromal' environment
where small snails lived on the carbonate mud
flats between the corals and stromatoporoids in

relatively shallow water. The gastropods of the
other habitat, that of the 'inter-reef lived on
the carbonate muds developed between sparse,

localized tetracoral assemblages. This fauna

was distinguished by its considerably larger

size, l"-5" being the maximum dimension. Also
present were a few nautiloids, articulate

brachiopods and some ostracodes. Linsley

considered that the fauna and the sedimeait

suggested a fairly quiet environment.

The composition of the fauna of Lilydale

resembles reasonably closely the fauna of Les-
ley's inter-reef habitat. Both are dominated by
large forms although more of these are high-
spired types at Lilydale. However, the first spec-
ies of Scalaeirochus to be recorded outside

south-eastern Australia was described by Lins-
ley from the Anderdon Limestone. Thus the

similarity of sediment and fauna suggest that
the gastropods of the Lilydale Limestone oc-
cupied an environment somewhat similar to
the inter-reef environment of the Anderdon
Limestone.

Yochelson and Dutro (1960) in their de-
scription of a Mississippian and Permian
gastropod fauna from limestones in northern
Alaska also made some comments on the
palaeoecology of the assemblages. They ob-
served that 'Platyceras commonly occurs here
in crinoidal limestones'. This is in accord-
ance with its distribution in the limestones at

Gotland, Marble Creek and Lilydale. Where
Platyceras is common m the Lower Mississip-
pian sediments, 'the associated gastropods show
less variety than in the Upper Mississippian'
(where Platyceras is less common). Again this
is comparable with the situation at Lilydale
and Gotland.

However, they noted that 'corals and gastro-
pods also appear to be nearly mutually exclu-
sive' and that 'gastropods are commonly as-
sociated with numerous taxonomically diver-
sified brachiopods'. At Lilydale a situation
quite the reverse exists. Gastropods and corals
are very closely associated while only a de-
pleted and restricted brachiopod fauna is pre-
sent.

That such diverse gastropod associations
exist only serves to emphasize the need for
further work on this group before more mean-
ingful generalizations on gastropod palaeoe-
cology can be made.
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Systematic Descriptions

Superfamily BELLEROPHONTACEA
McCoy, 1851

Family Sinuitidae Dall in Zittel-Eastman,

1913

Subfamily Tremanotinae Peel, 1972
Genus Tremanotus Hall, 1865

(= Boiotremus Horny, 1962).

Type Species; Tremanotus alpheus Hall, 1865;

Middle Silurian; Bridgeport, Illinois, U.S.A.

Range: Middle Ordovician to Lower Devonian.

The presence of 7\ pritchardi at Lilydale and

T. fortis Freeh and T. insectus Freeh in the

Upper Koneprusy Limestone, Koneprusy ex-

tends the upper range of the genus from Middle

Silurian to Lower Devonian.

Discussion: Knight et al. (1960) provided a

diagnosis for this genus in which the slit is

'represented by a row of tremata, all but the

last few closed, not extending on to expanded

lip'. Subsequently Horny (1963) amended this

diagnosis to read, 'slit represented by a row of

tremata in body whorls, not extending on the

expanded lip; no tremata but shallow sinus in

outer lip in young stages'. Horny (1962) also

erected a new genus, Boiotremus, characterized

by 'tremata present along the whole length of

the whorls, periodical widened apertures after

distances of 1-3 tremata'. It is into this latter

genus that most of the species previously as-

signed to Tremanotus would be placed.

In his discussion of the genus Tremanotus

he noted that the 'main and characteristic sign

is the existence of the five opened tremata in

the body whorl region. In the ontogenetically

younger stage there are no tremata developed

, .
.' This interpretation is inconsistent with T.

alpheus as described by Hall and Knight's

(1941) redescription which Horny (1963, p.

97) suggested implicitly supported his case.

Knight (noted '6-8 tremata remaining open' and

'the earlier ones (were) filled'. That there are

more than 5 tremata can be clearly seen in

Knight's figures of the type species. The figures

of Clarke and Ruedemann (1903) also clearly

indicate that the presence of tremata is not

confined to the body whorl. Unfortunately the

preservation and orientation of the specimens

figured by Horny does not show the dorsal

surfaces of the earlier whorls.

Thus Horny's amendment of the diagnosis

of Tremanotus is based upon a misconception

and is without justification. The new genus

Boiotremus to which he attributed 'all tre-

manotids' which have developed tremata during

the whole life of the specimen, i.e. in all onto-

genie stages' is thus a synonym of Tremanotus.

Horny (1963, p. 97) in his discussion of

Tremanotus as redefined by himself, considered

that both the tremata and the flared aperture

were features which developed only at maturity.

However, the development of the tremata was

dependent upon the development of the flared

aperture. This concept of the growth sequence

with its inherent reorganization of the exhalent

system is without justification because of the

presence of tremata throughout the develop-

ment of the entire shell.

Tremanotus pritchardi Cresswell, 1893

(PL 1, fig. 17)

1893 Tremanotus pritchardi Cresswell, p. 42, pi. 8,

fig. 1.

1913 Tremanotus pritchardi Cresswell; Chapman, p.

227.
1916 Tremanotus pritchardi Cresswell; Chapman, p.

79 in part.

Diagnosis: Large form of genus in which the

relationship between major growth rugae and

tremata is variable; numerous fine growth lines

a«nd open tremata are present.

Description: Large planispiral gastropod with

a widely expanded aperture in the final growth

stage; wide umbilici; whorl profile gently arched

dorsally, more strongly curved on the sides

turning sharply into the wide and deep umbilici,

flattened on the inner surface; aperture in final

growth stage sub-oval; neither a sinus nor

tremata are developed on the dorsal surface

of the expanded region of the aperture; pos-

terior to the expanded apertural region, the

existence of a small sinus situated medially on

the dorsal crest of the whorl is indicated by a

slight posterior flexure of the growth lines; along

the resultant selenizone numerous ovoid tre-

mata are developed, the most anterior trema

is represented by a solid protrusion over which

growth lines pass; then follows a number of

open tremata, up to 11, the tremata preceding
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the open trcmata are sealed and flush with the

whorl surface; beween tremata the growth lines

are directed posteriorly towards the earlier

tremata; as well as the closely spaced growth

lines, prominent growth rugae are developed;

the relationship of the growth rugae to the

tremata is variable; in some cases the rugae

intersect the selenizone between trcmata, in

others at the trema; sculpture is composed of

numerous spiral costae which arise in the

umbilici; sculptural elements vary from one to

three orders, sculpture and growth lines form

a reticulate pattern over the entire whorl sur-

face.

Dimensions:

L Wt Lap Wap Wit Wh
M.U.G.D. 1666
P914

92 56
47

46
43

43
40

35
33

5+

Location of Types: Melbourne University Geo-
logy Department. Holotype, M.U.G.D. 1666
and counterpart M.U.G.D. 1667, G. B. Prit-

chard Coll.

Material: Holotype, counterpart, and 12 other

specimens.

Discussion: This species is distinguished from

the type species, T. alpheus, by having more
open tremata, up to 11 as compared to the

latter's 6 to 8. Transverse growth lines, princi-

pally fine ones of a type lacking in the American
form, are more abundant. The relationship of

the growth rugae and the tremata is quite

variable in the Lilydale form. However, rugae

only occur between tremata in the type species.

The last potential trema is closed, whereas no
mention of this was made by Knight (1941,

p. 354) in his redescription of the type species.

Knight postulated that the tremata were

formed during periods of growth when the

flared aperture was not being deposited. At
such times a shallow sinus in the outer dorsal

lip formed a short slit, subsequently closed

anteriorly by growth of the flared aperture.

The flared aperture was then resorbed, the pro-

minent growth rugae marking the point to

which resorption occurred. This was followed

by the initial growth type in which another

trema was formed. This cycle was repeated

numerous times as is indicated by the number
of tremata.

Material from Lilydale suggests a mode of

growth in T. pritchardi different from that

postulated by Knight.

Initial growth, as in Haliotis, saw the de-

velopment of a short sinus, which with subse-

quent growth of the apertural lips was closed,

so forming a trema. Then followed a period in

which only an exceedingly narrow and shallow

sinus was developed. Subsequently this sinus

deepened and another trema formed. With
growth, earlier tremata were no longer required

and sealed as in Haliotis. This process of growth

continued until the animal reached its penulti-

mate growth stage. At this point the mode of

growth changed. No longer was a sinus formed.
Rather the prominent flared aperture was de-

veloped. Frequently the sculpture present

on the flared aperture is quite different to the

rest of the shell, e.g. all but the first order spiral

sculpture may be absent.

This growth cycle differs from that suggested
by Knight, in that it does not require the flared

PLATE 1

Fig. 1
—Michelia danvini (de Koninck), ANU

36852, hypotvpe, Bloomfield Property, Yass,
N.SAV., XI.

Fig. 2 —Michelia darwini (de Koninck), ANU
36853, hypotvpe, Bloomfield Property, Yass,
N.S.W., XL
Michelia brazieri (Etheridge), P1058, hypo-
type, XI.—Loxonema australis (Chapman), P38508,
hypotype, XI.
Michelia brazieri (Etheridge), P1059, hypo-
type, XI.—Belterophon (Bellerophon) cresswelli Eth-
eridge, P12838, hypotype, X 2/3.
•Straparollus {Euomphalus) northi (Eth-
eridge). P28716. hypotype, X 21.—Straparollus {Euomphalus) northi (Eth-
eridge), P28714, hypotype, X 2/3.

10

—

Naticopsis (Naticopsis) lihdalensis Cress-
well, P37740, hypotype, XT.

1-12

—

Phanerotrema australis Etheridge, F.
1332, syntype, X H (approx.).—Scalaetrochus lindstromi Etheridge, F.1137,
holotype, X 2/3.—Stcnoloron subaequ'tlatera (Chapman),
P37643, hypotype, X 2/3.

:—Scalaetrochus lindstromi Etheridge, F.1137,
holotype X 2/3.
Scalaetrochus lindstromi Etheridge, P38505,
hypotype X 2/3. Basal view showing open
umbilicus.

Fig. 17

—

Tremanotus pritchardi Cresswell, M.U.G.D.
1666, holotype, X 2/3.

Fig. 18

—

Scalaetrochus lindstromi Etheridge, F.1137,
holotype, X 2/3. Basal view.

Fig. 3 •

Fig. 4 •

Fig. 5 -

Fig. 6

Fig. 7 -

Fig. 8

Figs . 9-

Figs . 1

Fig. 13-

Fig. 14-

Fig. 15-

Fig. 16-
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aperture to be deposited and resorbed numerous
times. Here the flared aperture is considered

to be a gerontic feature. It is also considered

that the type species mode of growth was the

same as that of T. pritchardL

In his discussion of Boiotremus, Horny

(1963, p. 101) noted the presence of tremata

throughout the entire life of the specimen and

the development of periodically widened aper-

tures. He did not describe the extent and

nature of this 'periodical widened aperture'.

That Tremanotus did not develop a large

flared aperture periodically has been discussed

earlier. Horny did not make mention of resorp-

tion of this widened aperture. The only other

method of removal would be purely mechanical

by abrasion. Whatever the method, the removal

of this region results in the formation of a

feature he termed a 'scar
1

. This is in fact the

same as the major growth rugae observed in

the type species and the species from Lilydale.

As previously noted the distribution and de-

gree of development of these growth rugae

is quite variable amongst members of the same

species and between different species. This is

also true of the species figured by Horny.

Although Horny (1963) figured two speci-

mens NM-L5727 and NM-L5729 (PI. 26,

fig. 2 and PI. 27, figs. 2, 3, 4 and 5) which he

considered show the widened aperture, these

specimens could equally as well be mature

specimens with badly damaged expanded aper-

tural regions. Because of the great variability

in the development of the growth rugae or

'scars' it is considered highly unlikely that the

widened apertures as described by Horny were

developed. To demonstrate their existence un-

equivocally would require a mature specimen

with both the final expanded apcrtural region

and the older widened apertures preserved.

Their appearance would be much the same as

varices of certain gastropods. If, in fact they do

exist, their great variability as reflected by the

growth rugae or 'scars' would make them un-

satisfactory as a generic characteristic.

Chapman (1916, p. 79) mentioned a speci-

men from Marble Creek, Thomson River,

Victoria. Subsequently Talent and Philip (1956)

described a new species T. cyclocostatus from

this locality. This is distinguished from T.

pritchardi by its considerably smaller size and

much finer growth lines and sculpture. It also

has fewer foliaceous growth rugae and those

that are present are irregularly developed.

Subfamily Bellerophontinae McCoy, 1851.

Genus Bellerophon Montford, 1808

Subgenus Bellerophon (Bellerophon) Mont-
fort, 1808

Type Species: Bellerophom vasulites Montfort,

1808; Middle Devonian; The Eifel, Germany.

Bellerophon (Bellerophon) cresswelli Etheridge,

1891

(PI. 1, fig. 6; PI. 3, figs. 3, 4, 5, 6, 9)

1891 Bellerophon cresswelli Etheridgc, p. 130, pi. 19,

figs. 6-8.

1913 Bellerophon cresswelli Etheridge; Chapman, p.

227.

1916 Bellerophon cresswelli Etheridge; Chapman, p.

80, pi. 2, fig. 12, pi. 4, fig. 53.

1916 Bellerophon pisutn Chapman, p. 80 pi. 2, figs.

9-11.

Diagnosis; Typical form of genus with thick-

ened outer lip which extends posteriorly beyond

the umbilical region; broadly crescentic aper-

ture; selenizone only slightly elevated and bor-

dered by two fine threads; sculpture composed

of very line transverse elements.

Description: Medium, subglobular, narrowly

umbilicate planispiral gastropod with broad

involute whorls; whorl profile gently arched

dorsally, more strongly curved on the sides,

turning sharply into the narrow umbilici; aper-

ture very broadly crescentic; margin of outer

lip not flared anteriorly but flared outward in

the lateral and umbilical regions, margin con-

tinues across the parietal wall as a moderately

thick inductura which thickens considerably

towards the lateral margins, greatest thickness

at the junction of the flared outer lip and

parietal wall; narrow, moderately deep slit on

outer lip generating a dorsal selenizone which

is very slightly raised above the whorl surface

and bordered by two very fine threads; sculpture

consists of fine transvere growth lines with

occasional growth rugae, holotype has about

seven whorls.
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Dimensions:

Wt Lap Wap Wh Sw
F.1327
P293
P1087
P12837
P12838
P34938

48
11

41

44
12

37
47
10
44
43
12

29
23
3*

37
37
3

25
41
7-3

40
25*
9#

7 1

6— 4

— 1— 4

Location of Types; 1. B. cresswelli, Australian

Museum, Holotype, F.1327. National Museum
of Victoria, Hypotypes, PI 2838, P34938. G.
Sweet Coll.

2. B. pisum, National Museum of Victoria,

Holotype, P1087, A. W. Cresswell Coll.

Material: Holotype, 3 hypotypes and 37 other

specimens.

Discussion: The holotype is partially broken,

revealing the inner whorls which number about

seven. This species is distinguishable from the

similar sized type species B. (B.) vasulites by a
number of features. The aperture of B. (B.)

cresswelli is more broadly crescentic in shape.

The outer lip is considerably thicker in the

Lilydale form and extends further posteriorly

beyond the umbilici. The selenizonc of the

type species is raised further above the whorl
surface and bordered by shallow depressions

rather than the fine threads of the Lilydale

form. Transverse sculpture in B. (B.) cress-

welli is considerably finer, particularly in the

regions near the selenizone.

Chapman (1916, p. 80) referred to a well

preserved specimen in the National Museum
of Victoria collection which exhibits 'a faint

but definite lattice structure of wavy striae

across the growth lines'. However, none of the

specimens examined in this study possess such
ornamentation.

During growth B. (B.) cresswelli changed
slightly in form. The aperture became more
flared. In the juvenile form, flaring was con-

fined to the umbilical region, but with growth
the lateral areas of the outer lip also became
flared. Initially quite thin, the inductura also

thickened with growth, as did the outer lip.

The influence of thickening is quite marked
in the change of shape of the junctions of the
parietal inductura and outer lip. In the juvenile

forms, a marked, moderately deep channel is

present, whereas in the older forms the channel

is considerably shallower. The sculpture also

changes from being quite wide, regular and

nearly foliaceous in smaller forms to generally

closer, finer but more irregular and variable in

the larger forms.

Chapman (1916, p. 80) described B. (B.)

pisum from Lilydale. He did not indicate spe-

cifically how it is distinguishable from this

species. Presumably it is because of its smaller

size, distinct sinus in the outer lip and sculpture

of 'interrupted radial striae . . . between the

lines of growth'. However, none of the features

that Chapman mentioned in his description of

B. pisum are unique. All these features are

found in specimens of B, (B.) cresswelli, par-

ticularly the smaller forms. It is considered that

B. pisum is a juvenile of B. (B.) cresswelli.

Superfamily EUOMPHALACEA de Koninck,
1881

Family Euomphalidae de Koninck, 1881
Genus Straparollus Montfort, 1810
Subgenus Straparollus (Euomphalus) J.

Sowerby, 1814

(= Liomphalus Chapman, 1916)
Type Species: Euomphalus pentangulatus J.

Sowerby, 1814; Lower Carboniferous; near
Dublin, Ireland.

Discussion; Chapman (1916, p. 90) erected the

genus Liomphalus which he distinguished from
Euomphalus in having 'smooth rounded unian-
gulated whorls', and from Straparollus in

possessing a concave spire. The genus is

characterized by the following: discoidal; base
concave; wide umbilicus; spire depressed;
whorls smooth, sometimes with keel; whorls
thicken progressively, in the late stages free

or adpressed.

Knight (1941, p. 174) considered it 'utterly

impossible to arrive at any comprehension of

the genotype species except by comparison
with the adequately described species of other

authors referred by Chapman to his genus'.

Later, Knight (1944, p. 465) placed it in

synonomy with Lytospira Koken.
Philip and Talent (1959, p. 50) demon-

strated that the genus Liomphalus is based
on the internal moulds of Straparollus {Euom-
phalus) northi (Etheridge). Their conclusions
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are amply supported by many specimens in the

collections studied.

Straparollus (Euomphalus) northi (Etheridge),

1890
(PI. 1, figs. 7, 8. PL 2, fig. 11. PL 3, figs.

1, 2, 7, 8)

1890 Oriostoma northi Etheridge, p. 64, pi. 9, figs.

6-7.

1894 Oriostoma northi Etheridge, p. 151, pi. 9,

figs. 1-4.

1894 Euomphalus (Oriostoma) northi Etheridge;
Cresswell, p. 157.

1913 Euomphalus northi (Etheridge); Chapman, p.
227.

1916 Euomphalus northi (Etheridge); Chapman,
p. 90.

1916 Liomphalus australis Chapman, p. 90, pi. 4,

figs. 32-33.

1959 Straparolus (Euomphalus) northi (Etheridge);
Philip and Talent, p. 50, pi. 7, figs. 1-12,

pi. 8, figs. 1-2.

1972 Oriostoma northi Etheridge; Yochelson and
Linsley, p. 8, pi. 1, fig. 6, pi. 2, figs. 1-5.

Diagnosis: Dextrally coiled discoidal gastro-

pod; variably developed angulations on upper

and lower whorl surfaces; sculpture initially

consists of strong transverse costae becoming

less developed with growth.

Description: Medium to large discoidal dextral

gastropod; numerous whorls with profile flat to

gently convex and inward sloping between the

upper suture and the variably developed upper

keel at the junction of the upper and outer

whorl surfaces; more than one keel may be

developed on the upper surface; the prominence

of the keel or keels tends to decrease with

increased size; the junction of the outer and

basal whorl surfaces is generally less pro-

nounced than that for the upper surfaces;

sutures impressed; base strongly arched; very

wide umbilicus; spire depressed; aperture

circular; columellar lip thin, concave parietal

lip thin; outer lip slightly thicker and it extends

outwards radially from the upper suture to the

outer whorl surface where a mild concave

flexure is sometimes developed, and then con-

tinues inwards across the base radially to the

suture; no sinus or flexure of growth

lines is developed at the keel, if pre-

sent; sculpture is variably developed on

specimens of different size and on the one

specimen; the smaller specimens and the inner

whorls of the larger specimens possess promi-

nent transverse ridges; on the larger specimens,

fine growth lines gradually succeed the promi-

nent juvenile sculpture; sculpture on the base

while similar to that on the upper and outer

surfaces is less strongly developed; transverse

partitions occur in early whorls; multispiral

operculum of numerous fine whorls of variable

thickness, circular in shape; whorls are normally

visible on the plano-concave exterior surface;

the concave internal surface is smooth being

composed of laminae deposited nearly at right

angles to the opercula rim; the degree to which

the internal surface is concave is quite variable;

a shallow central depression occupies about

one-third of the inner surface; thickness is

variable, even for opercula of the same dia-

meter; operculum fits tightly in the aperture,

being retracted into the shell for about 2 mm.

Dimensions:

Ht Wt Hap Wap Wh
F.1321a 135 74 — — 4
F.1139e 20-2 51 — — —
P1107 25* 71 23 23 4
P2503 — 54 — — 3

P7609 — 60 — — —
P28373 32 97 — — —
P28498 19 63 — — 4+
P28499 — 59 — —
P28707 14 49 — — 3+
P28711 25 77 — — 4+
P28712 27 77 — — 3+
P28714 16 44 — — 4
P28716 10 19 — — 4
P28719 7 14 — — —
P343O0 27 54 — — 4

Location of Types: 1. Oriostoma northi, Aus-

tralian Museum. Holotype, F. 1321a, Paratype,

F. 1 139e. National Museum of Victoria. Hypo-
types, P1107, P1115. A. W. Cresswell Coll.

P26890, P28499, P28714, P28716, P28718,

P28719. E. D. Gill Coll. and P34300-34302
which were formerly GSV 55329, 55330 and

55332.

2. Liomphalus australis, National Museum
of Victoria. Holotype, P7609, Paratype, P2503.

A. W. Cresswell Coll.

Material: Holotype, paratype, 13 hypotypes and

49 other specimens.

Discussion: Comparison of S. (£.) northi with

the type species S. (£.) pentangulatus reveals

a number of differences. The former has a

shallower, wider umbilicus and is coiled dex-
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trally. Its upper keel is less strongly developed

and there is an absence of spiral sculptural

elements. The sculpture of the Lilydale form

is more variable; initially the transverse ele-

ments are much stronger than those of the type

species but finally they are considerably weaker.

The sculpture is also less evenly developed on

the upper and basal whorl surfaces.

The dextral coiling of S. (E.) northi is also

a feature of S. (E.) carnicus (Freeh). As
figured by Jhaveri (1969, pi. 21, fig. 8) this

species also possesses strong transverse sculp-

tural elements as does S. (E.) northi. It also

probably possesses an operculum which is very

similar to that of S. (E.) northi, (Yochelson

and Linsley 1972, p. 9).

Yochelson and Linsley (1972, p. 8) de-

scribed the operculum from S. (E.) northi and
compared it with very similar types found in

a number of other genera which belong to more
than one family. Because of this they suggested

implicitly that a revision of these families was
needed. Thus they preferred to leave the species

from Lilydale in the genus Oriostoma as

originally determined by Etheridge. However,
comparison of S. (E.) northi with Oriostoma
barrandei Munier-Chalmas, the type species

reveals sufficient differences to preclude it from
belonging to the latter genus. S. (E.) northi

is discoidal rather than turbiniform and has a

much wider umbilicus. There is an absence of

the spiral sculpture characteristic of the type
species. The form from Lilydale has a more
angular whorl profile and its aperture is more
circular in shape.

Superfamily PLEUROTOMARIACEA Swain-
son, 1840

Family Phanerotrematidae Knight,

1956

Genus Phanerotrema Fischer, 1885

Type Species: Pleurotomaria labrosa Hall,

1860; Lower Devonian; Carlisle, New York,
United States of America.

Phanerotrema australis Etheridge, 1891
(PL l,figs. 11, 12. PI. 2, figs. 3, 10,12)

1891 Phanerotrema australis Etheridge, p. 128, pi.

19, figs. 4-5.

1913 Phanerotrema australis Etheridge; Chapman, p.

227.
1916 Phanerotrema australis Etheridge; Chapman, p.

83, pi. 3, fig. 25.

Diagnosis: Typical form of genus with thick,

short, straight columellar lip, well-developed

parietal inductura and simple rectangular sculp-

ture pattern arising from the intersection of

the collabral growth lines and spiral cords.

Description: Large, turbiniform gastropod with

few whorls; whorl profile sub-angular, gently

arched above and below the selenizone at the

angular periphery; periphery high above mid-

whorl; sutures deeply impressed to sub-canali-

culate; body whorl greatly expanded; umbilicus

absent; columellar lip thickened, continuous

with the thick extensive parietal inductura;

outer lip thin with a broad sinus that forms a

shallow slit at the periphery which gives rise

to the selenizone; from the upper suture to the

selenizone outer lip very gently prosocline;

below the selenizone the outer lip is gently

prosocline; gently concave selenizone mod-
erately wide, and bordered by two threads;

fine collabral growth lines and infrequent

growth rugae, cancellated by two orders of

fine spiral cords to form a rectangular pattern

over the entire whorl surface, occasional speci-

mens have a retrousse intersection.

PLATE 2

-Michelia brazieri (Etheridge), F.1145,
holotype, XI (approx.).

-Gyrodoma etheridgei (Cresswell), F.2542,
hypotype, XI (approx.).

-Phanerotrema australis Etheridge, P.41706,
hypotype, X 2/3.

-Siluriphorus antiquus (Cresswell) , P918,
hypotype, XI. Oblique basal view.

-Scalaetrochus lindstromi Etheridge, P39279,
hypotype, X 11 (approx.). Basal view show-
ing prominent peripheral frill.

-Siluriphorus antiquus (Cresswell), P917,
holotype, XI. Apical view.

-Oriostoma rotundimuratus sp. nov., P1089,
holotype, Apical view.
-Loxonema australis (Chapman), P12851,
holotype, X li.

-Gyrodoma etheridgei (Cresswell), P10187,
holotype, X 1.

-Phanerotrema australis Etheridge, F.39308,
syntype, X 2/3.

-Straparollus (Euomphalus) northi (Eth-
eridge), F.1321a, holotype, X 2/3. Apical
view.

-Phanerotrema australis Etheridge, F.39308,
syntype, X 2/3.

Fig. 1

Fig. 2 .

Fig. 3

Fig. 4

Fig. 5 •

Fig. 6

Fig. 7 •

Fig. 8

Fig. 9

Fig. 10

Fig. 11

Fig. 12-
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Dimensions:

Ht Wt Hap Wap Wh Clu Cll
F.1332 24 21 — — 4 14 16+
F.39308 82 73 — — 24- — —
P384 63* 47 — — 3+ 29 31
P12841 93 78 — — 4 28* 28*

Location of Types: Australian Museum. Syn-
types, R1332 and F.39308. National Museum
of Victoria. Hypotypes, P 12841, presented by
Dr E. Brooke Nicholls and P41706, A. W.
Cresswell Coll.

Material: Two syntypes, 2 hypotypes and 12
other specimens.

Discussion: P. Australis differs from the type

species in having a straighter, more thickened

and longer columellar lip. The type species'

columellar lip is markedly curved. The parietal

inductura on the form from Lilydale is also

thicker than that of the type species. The
intersection of the collabral growth lines and
spiral sculptural elements in the type species

is retrousse, whereas that of the Lilydale form
is generally considerably simpler.

Family Gosseletinidae Wenz, 1938

Genus Stenoloron Oehlert, 1888

Type Species: Pleurotomaria viennayi Oehlert,

1888; Lower Devonian; Saint-Roch (La Bacon-
nier), department de la Mayenne, France.

Discussion: The presence at Lilydale of a

member of this genus extends the known dis-

tribution as it was previously confined to

Europe and North America.

Stenoloron subaequilatera (Chapman), 1916
(PL 1, fig. 14)

1916 Mourlonia subaequilatera Chapman, p. 83, pi,

3, figs. 18-19.

Diagnosis: Typical form of genus with a seleni-

zone bordered by two cords close to mid-whorl

periphery and finely developed spiral elements

of sculpture.

Description: Medium rotelliform, umbilicate

gastropod; whorl profile well rounded, convex;

moderately impressed sutures; base rounded;

aperture known only in part; outer lip with a

moderately deep and angular sinus that forms

a slit which gives rise to a narrow selenizone;

selenizonc located about one-third of the way
between the mid-whorl periphery and upper

suture; between the upper suture and the seleni-

zone the outer lip is prosocline with a moderate

obliquity; below the selenizone it is prosocyrt,

passing forwards for a short distance before

rounding gently and passing nearly radially

across the base; inner lip not known; seleni-

zone depressed and bordered by two moderately

developed cords; collabral lines strongly de-

veloped; very subdued elements of spiral sculp-

ture.

Dimensions:

P925
P37643

Ht Wt Hap Wap Wh Sw
— 5 0-4
— 6 8

16
56

22 5
61 — — 6

Location of Types: National Museum of Vic-

toria. Holotype, P925, A. W. Cresswell Coll.

Hypotypc, P37643.
Material: Holotype, hypotype and 2 other

specimens.

Discussion: S. subaequilatera is represented by
only a few specimens, none of which is com-
plete. However, it is possible to distinguish it

from the type species as known on the basis

of Oehlert's original figures and description.

The type species' selenizone is located about
mid-way between the periphery and upper
suture whereas that of the Lilydale form is

considerably closer to the periphery. The form
from Lilydale also possesses two cords border-

ing the selenizone and fine spiral elements of

sculpture. As figured by Oehlert (1888, pi. 9,

figs. 2 and 2a) it is quite possible that the cords
are present although not mentioned in
the description. However, there is no sug-

gestion in Oehlert's figures of the presence of

fine spiral elements of sculpture.

Superfamily ORIOSTOMATACEA Wenz,
1938

Family Ortostomatidae Wenz, 1938
Genus Oriostoma Munier-Chalmas, 1876
Type Species: Oriostoma barrandei Munier-
Chalmas, 1876; Lower Devonian; Bois Roux
quarry at Gahard, near Rennes, France.

Oriostoma rotundimuratus sp. nov.

(PI. 2, fig. 7)
1916 Omphalotrochus zlobosum (Schlotheim); Chap-

man, p. 92, pi. 4, figs. 35-36.

Diagnosis: Small form of genus very similar
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to the type species but with stronger sculpture

and more subdued collabral lines.

Description: Small, low spired, turbiniform gas-

tropod with a few whorls in slight contact;

outer whorl frequently disjunct; whorls increase

rapidly in size, body whorl large; whorl

profile rounded, arching upwards from
the upper suture to the sub-rounded
shoulder, then arching more gently to the

lower slightly less rounded basal angulation

surrounding the umbilicus, finally passing in

a gentle convex arch to the umbilicus; sutures

deep; umbilicate; columellar lip thin; parietal

lip thin; outer lip thick, weakly prosocline;

without sinus or slit; retrousse at the shoulder,

and at each of the elements of spiral sculpture;

sculpture composed of a number of strong

spiral elements of at least two orders; collabral

growth lines fine, slightly foliaceous and
retrousse over each of the spiral sculptural

elements.

Dimensions:

Ht Wt Hap Wap Wh
12 3

7 — — 3

P1089 7
P12850 7
P37644 5

Location of Types: National Museum of Vic-
toria. Holotype, P1089; hypotype, P1088.
A. W. Cresswell Coll.

Material: Holotype, hypotype and 7 other
specimens.

Discussion: Comparison of O. rotundimuratus
with the type species as redescribed by Knight
(1941, p. 219) reveals few differences. The
form from Lilydale has a more rounded whorl
profile particularly in the region of the shoulder.
While the collabral lines of the type species are
more prominent, the spiral elements are
weaker. The type species also possesses a more
arcuate columellar lip and is slightly larger.

Chapman (1916, p. 93) considered this

species to be Trochilites globosus Schlotheim
(1820, p. 162). Comparison of the Lilydale
form with this species is rather difficult, for
Schlotheim's description is brief and he pro-
vided no figures. However, Lindstrom (1884,
p. 162) studied the original specimen from
Gotland upon which Schlotheim based his des-
cription. He synonymized Euomphalus funatus

Sowerby (1823, p. 71) with it.

Comparison of the Lilydale form with illus-

trations of E. funatus indicates considerable

differences between the two. The latter is more
tightly coiled and has a thickened arcuate

columellar lip. It also possesses fewer but

more strongly developed spiral cords. The
Lilydale form has less prominent collabral

growth lines, but these are retrousse over the

spiral elements, a feature apparently lacking

in E. funatus. The sutures of O. rotundimur-
atus are also deeper.

Comparison of 0. rotundimuratus with Om-
phalotrochus globosum (Schlotheim) as re-

described by Lindstrom (1884, p. 160) re-

veals numerous differences. The former is con-
siderably lower spired with deeper sutures

and wider umbilicus. The form from Lilydale

possesses a straighter columellar lip and less

rounded outer whorl profile. It also has less

numerous and weaker spiral sculptural ele-

ments; nor do these elements exhibit a ser-

rated to nodose appearance as in 0. globosum.
The Gotland form also lacks the retrousse

intersection of the spiral and collabral elements
as in O. rotundimuratus.

Superfamily NERITACEA Rafinesque, 1815
Family Neritopsidae Gray, 1847
Genus Naticopsis McCoy, 1844
Subgenus Naticopsis (Naticopsis) McCoy,

1844
Type Species: Naticopsis phillipsi McCoy,
1 844; Lower Carboniferous; Kilcommock,
Longford, Ireland.

Range: Lower Devonian to Triassic. The pre-
sence of a species of this subgenus at Lilydale
extends the lower limit of its range from
the Middle Devonian to the Lower Devonian.

Naticopsis (Naticopsis) lilydalensis

Cresswell, 1893

(PI. 1, fig. 9, 10)
1893 Naticopsis lilydalensis Cresswell, p. 44, pi. 9,

1913 Craspedostoma lilydalensis (Cresswell): Chap-
man, p. 227.

1916 Craspedostoma lilydalensis (Cresswell): Chap-
man, p. 95, pi. 4, fig. 37.

Diagnosis: Form of genus with slight spire,
rounded to only slightly extended base, dis-
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tinctly auriform aperture, outer lip basal region

thickened and excavated; slightly arcuate to

straight, thick columellar lip.

Description: Medium, low spired, naticiform

gastropod; whorl profile rounded with upper
surface slightly flattened; shallow adpressed

sutures; base rounded to slightly extended;

without umbilicus; aperture auriform, outer

lip slightly, irregularly, prosocline; moderately
thin on upper and outer surfaces but thickens

considerably on lower surface towards junction

with the columellar lip, thickened region ex-

cavated; columellar lip thick, straight to slight-

ly arcuate; parietal inductura variably devel-

oped, generally moderately thick; collabral

lines fine and closely spaced, occasionally irreg-

ular; infrequently more prominent lines devel-

oped; no other sculpture.

Dimensions:

m
P948 19
P949 —
P37740 30

Wt Hap Wap Wh

22-6
29 20 16

4

4

Location of Types: National Museum of Vic-

toria. Holotype, P948; Hypotypes P951 and

P37740. A. W. Cresswell Coll.

Material: Holotype, 2 hypotypes and 10 other

specimens.

Discussion: Absence of the apertural region

on the holotype has resulted in some confusion

as to which genus this species should be as-

signed. Chapman (1913, p. 227 ) ascribed

this species to the genus Craspedostoma with-

out reason. Subsequently in 1916, he noted

(p. 95) that the base had an umbilicus and

that 'in a supplementary specimen, a part of

the columellar area of the everted lip is pre-

served, which shows relationship to the above

genus'. The hypotype P951 was considered

by Chapman to possess an umbilicus. This

specimen is in fact an internal mould, the

umbilicus being the space that would have

been occupied by the columella. No specimen

has been found suggesting the presence of an

'everted lip'. Chapman also mentioned the

presence of an obscure cancellated sculpture,

consisting of flattened spiral and collabral ribs.

Again no evidence for the presence of spiral

elements has been found.

Comparison of N. (N>) lilydalensis with the

type species reveals that it is slightly higher

spired but has a less elongate last whorl. The
form from Lilydale also has a more auriform

aperture with a straighter columellar lip. The
lower area of the outer lip is also considerably

thicker. However, the parietal inductura of

the type species is thicker.

Superfamily MURCHISONIACEA Koken,

1896
Family Murchisoniidae Koken, 1896
Genus Murchisonia D'Archiac and De

Verneuil, 1841

Subgenus Murchisonia (Murchisonia)

D'Archiac & De Verneuil, 1841.

Type Species: Muricites turbinatus Schlotheim,

1820; Middle Devonian; Stringocephalus lime-

stone, near Bladbach im Bergischen, Germany.

Murchisonia (Murchisonia) pritchardi

(Etheridge), 1898

(PL 3, fig. 11, 12, 13, 14)

1898 Goniostropha pritchardi Etheridge, p. 71, pi.

15, figs. 1-4.

1913 Murchisonia {Goniostropha) pritchardi Eth-
eridge; Chapman, p. 227.

1916 Goniostropha pritchardi Etheridge; Chapman,
p. 88, pi. 4, fig. 29.

1916 Cyrtostropha lilydalensis Chapman, p. 87, pi. 4,

figs. 26-28.

Diagnosis: Typical form of subgenus but pos-

sessing spiral sculpture above and below the

selenizone.

Description: Medium, high spired, numerous
whorled gastropod with a selenizone between
two prominent cords at the angular periphery;

the whorl face is flat to slightly concave both

above and below the selenizone; sutures mod-
erately deep; base rounded; lacking umbilicus;

columellar lip thin, arcuate and reflexed; junc-

tion of columellar and other lip not known;
parietal inductura thin; outer lip with angular

sinus that forms a slit at the periphery which
generates the selenizone; from the upper suture

to the selenizone the outer lip passes posteriorly

with a moderate obliquity; below the seleni-

zone it passes forwards to the base less

strongly; selenizone concave; collabral lines

fine and weakly developed; sculpture consists

of a number of spiral cords above and below
the selenizone; cords more numerous below the
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selenizone than above it; none of the spiral

cords are as strong as those bordering the

selenizone.

Wt Hap Wap Wh Clu C1I

8+

Dimensions:

Ht_

F.4112 20-1 9-4 7 3
F.4112 22-5 9-6 56 4-7 7 3

P935 12-9 7-7 41 3 6 4 3
P936 16-5 9-5 — — 7 3 10
P941 18 7 5 5-6 41+ 6-\ —
P944 31-2 — — — 8+ — —
P946 230 9-5 5-4 40 8 — —
Location of Types: 1. Goniostropha pritchardi,

Australian Museum. Syntypes F.4112. Of
these 5 specimens, one is that figured by
Etheridge, as figure 1, plate 15, another is

that illustrated as figures 2 and 3, plate 15.

The former of these two specimens is the

most complete and is here designated the lecto-

type. National Museum of Victoria. Hypotypes,
P935-940. A. W. Cresswell Coll.

2. Cyrtostropha lilydalensis, National Mus-
eum of Victoria. Holotype, P944. Paratype,

P946. Hypotypes, P941-3, P945, P947.
Material: Lectotype, 4 paralectotypes, 13 hypo-
types and 48 other specimens.

Discussion: Chapman (1916, p.88) distin-

guished C. lilydalensis from G. pritchardi on
the basis of the former's shorter habit, more
angulate whorls and deeper selenizone. How-
ever, these features vary independently of each
other and such variation as does exist is con-
sidered to represent variation within a popu-
lation only.

Chapman (1916, p. 88) suggested that the
specimen of Murchisonia sp. mentioned by
Etheridge (1891, p. 129) might be C. lilydal-

ensis. Re-examination of this specimen indi-

cates that it is not. Rather it is a poorly pre-
served and crushed fragment of what appears
to have been a moderately large specimen of
Michelia brazieri (Etheridge).

M. (M.) pritchardi differs from the type
species noticeably in possessing elements of
spiral sculpture above and below the seleni-

zone. The type species has a slightly more
angular periphery and its growth lines above
the selenizone pass backwards more obliquely.

The Lilydale form has a slightly higher peri-

pheral selenizone.

Genus Michelia Roemer, 1852

Type Species: Michelia cylindrica Roemer,

1854; Devonian; Bockswiese, near Clausthal,

Germany.
Discussion: A new Palaeozoic subgenus of the

Tertiary genus Niso (Risso) was erected by
Etheridge (1890, p. 62). He considered that

ultimately it would 'reveal an organization

differing from Niso in which case I would
propose for it the name Vetotuba'.

Although Etheridge (1890, p. 63) mention-

ed that Niso darwini de Koninck (1876, p.

127) from Yass had an umbilicus similar to

N. (Vetotuba) brazieri, no reference to JV.

darwini was made in the generic description

and discussion. Thus Knight (1941, p. 382)
considered Vetotuba brazieri to be the type

species.

Knight (1944, p. 459) synonymized Veto-

tuba with Coelocaulus (Oehlert). This latter

genus was in turn synonymized by Knight
et al. (I960, p. 1292) with Michelia, as was
Vetotuba itself.

Michelia brazieri (Etheridge), 1890
(PI. 1, fig. 3, 5, PL 2, fig. 1)

1890 Niso (Vetotuba') brazieri Etheridge, p. 62, pi.

8, figs. 4-5, pi. 9, figs. 2-3.

PLATE 3

Fig. 1

—

Straparollus (Euomphalus ) northi (Eth-
eridge). P1115, hypotype, X H. Exterior
of operculum.

Fig. 2 —Straparollus {Euomphalus) northi ( Eth-
eridge), P28719, hypotype, X 1£. Basal
view.

Fig. 3. —Bellerophon (Bellerophon) cresswelii Eth-
eridge, P1087, hypotype, X 3.

Figs. 4-6

—

Bellerophon (Bellerophon) cresswelii Eth-
eridge, F.1327, holotype, X 1 1/3 (approx).

Fig. 7

—

Straparollus (Euomphalus) northi (Eth-
eridge, P28499, hypotype, X 2/3. Section
showing transverse partitions developed in
early whorls.

Fig. 8 —Straparollus (Euomphalus ) northi (Eth-
eridge), F.1139e, paratype, X 1 (approx.).

Fig. 9 —Bellerophon (Bellerophon) cresswelii Eth-
eridge, P34938, hypotype, X 3.

Fig. 10

—

Gyrodoma etheridgei (Cresswell), P38504,
hypotype, X 4/5.

Fig. 11

—

Murchisonia (Murchisonia) pritchardi (Eth-
eridge), F.4112b, paralectotype, X 2i.

Fig. 12

—

Murchisonia (Murchisonia) pritchardi (Eth-
eridge), F.4112a, lectotype, X 2£.

Fig. 13

—

Murchisonia (Murchisonia) pritchardi
(Etheridge), F.4112b, paralectotype, X 2£.

Fig. 14

—

Murchisonia (Murchisonia) pritchardi (Eth-
eridge), P946, hypotype, X2.
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1894 Niso (Vetotuba) brazieri Etheridge; Cresswell,

p. 158.

1913 Vetotuba brazieri Etheridge; Chapman, p. 227
(in part).

1916 Coelocaulus brazieri (Etheridge); Chapman, p.

86, pi. 3, figs. 20-22.

1916 Coelocaulus apicalis Chapman, p. 87, pi. 3,

figs. 23-24.

1941 Vetotuba brazieri Etheridge; Knight, p. 382,
pi. 46, figs. 3a-c.

Diagnosis: Medium to large, narrowly umbiii-

cate, cyrtoconoid gastropod, with pseudose-

lenizone.

Description: Medium to large, high spired,

cyrtoconoid gastropod; numerous whorls;

whorl profile gently convex to nearly flat;

sutures shallow, impressed; base flatly rounded

with sub-rounded periphery, narrowly umbili-

cate; columellar lip straight otherwise inner

lip unknown; outer lip unknown except that it

gives rise to a pseudoselenizone that is border-

ed by two ridges; sculpture known only in

part; fine collabral lines present on the whorl

base, umbilicus and lower region of the outer

whorl surface; the collabral lines swing back-

wards moderately from the umbilicus and

continue across the base and onto the lower

area of the outer whorl surface, where they

continue backwards a short distance; moder-

ately thin shell; earlier whorls greatly thick-

ened by internal secondary deposits.

Dimensions: All specimens are incomplete.

Ht wt Wh
F.1145 42 22 10

F.1240 55 — —
P1057 43 234- —
P1058 41 17 12

P12842 52 20 -f
—

P12843 32 19+ —
P37755 53 20 10

Location of Types: 1. Vetotuba brazieri. Aus-

tralian Museum. Holotype, F.1145 (designated

by Knight (1941, p.382)). Paratype, F. 1240a.

National Museum of Victoria. Hypotypes,

P1057, A. W. Cresswell Coll. P12842, J. S.

Green Coll. P12843, G. B. Pritchard Coll.

2. Coelocaulus apicalis, National Museum

of Victoria. Holotype, P1058. Paratype, P1059.

A. W. Cresswell Coll.

Material: Holotype, 1 paratype, 6 hypotypes

and 52 other specimens. Most of the specimens

lack their apical region.

Discussion: Chapman (1916, p. 86) described

the presence of a 'slit band below median line,

feebly concave bounded by threads above and

below'. He considered that PI 2843 exhibited

the slit band. Re-examination of this specimen

suggests that the irregular spiral grooves are

the result of weathering. However, both PI060

and P37757 quite clearly possess a pseudosel-

enizone. This feature is only found on speci-

mens preserved in the unweathered limestone.

It is not normally found on specimens that

have weathered free.

Chapman (1916, p. 87) erected a new species

C. apicalis and distinguished it from V. braz-

ieri on the basis of its smaller size, smaller

spiral angle, more numerous whorls, particul-

arly in the apical region, and more regularly

cylindrical umbilicus. Variation in these char-

acters in the material from Lilydale is insuffi-

cient to justify the erection of a new species

and is no more than that expected in a single

population.

Comparison was also made between V. braz-

ieri and Niso darwini by Chapman (1916, p.

87). The form from Yass was distinguished

principally by its smaller size and the more

slender apical region. Etheridge also noted that

N. darwini is smaller than the Lilydale form.

Comparison of the two forms is limited by

the nature of preservation of the Lilydale speci-

mens. However, M. brazieri is generally of a

greater size, particularly length, than the Yass

form. M. darwini is also more slender in the

apical region and has a more angular basal

periphery.

M. brazieri as it is presently known differs

principally from the type species in being

cyrtoconoid in shape. Further comparison be-

tween the two is limited because of the rel-

atively poor preservation of both the type

species and the Lilydale species. One specimen

P40619 is cryptomphalous, the umbilical reg-

ion on the base being covered by a swollen

callus deposit. This feature has only been

observed in the one specimen.

Chapman (1907, p. 73) reported M. braz-

ieri from the limestones of Marble Creek,

Thomson River, Victoria. However, this

specimen and material collected more recently
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by Talent & Philip (1956, p. 62) is too poorly

preserved for specific identification.

Michelia darwini (de Koninck), 1876
(PL 1. fig. 1, 2)

1876 Niso darwinii de Koninck, p. 127, pi. 4, figs.

11, lla-c.

1898 Vetotuba darwinii (de Koninck); Dunn, p.
101. English translation of above.

1916 CoeJocaulus darwinii (de Koninck); Chapman,
p. 86.

1941 Niso darwinii de Koninck; Knight, p. 382.

Diagnosis: Small to medium, narrowly umbili-

cate cyrtoconoid gastropod.

Description: Small to medium, high spired,

cyrtoconoid gastropod; numerous whorls; whorl
profile gently convex to nearly flat; sutures

shallow, impressed; base gently rounded with

angular periphery, narrowly umbilicate; aper-

ture subrhomboidal; columellar lip straight

and thin, outer lip thin, straight from the up-
per suture and passing backwards to the basal

edge very gently; sculpture unknown; moder-
ately thin shell.

Dimensions: All material broken.

Ht _Wt Wh Hap Wap
ANU 36851 210 11-7 18
ANU 36852 31 5 13-2 17 ,

ANU 36853 35-5 18 6 9 63 7-5
PI 2699 9-6 4-4 7
PI 2700 17 4 5-7 13 . .

P12701 13 4 7 6 6 —
Location of Types: 1. Niso darwini, the speci-

mens figured by de Koninck were destroyed
by fire when the Garden Palace in Sydney
was burnt on September 22nd, 1882.

2. Michelia darwini, Geology Department,
Australian National University. Hypotypes,
ANU 36852 and ANU 36853.
Type Locality: 1. Niso darwini, a black com-
pact limestone in the Yass District.

2. Michelia darwini; Chatterton's (1973,
p. 140) locality B, in the lower half of the
'Receptaculites' limestone about 400 m east-

southeast of the homestead on Bloomficld
Property, Parish of Waroo, near Yass.

Stratigraphic Range: The 'Receptaculites' Lime-
stone is considered by Strusz (1972) to be
Emsian.

Material: hypotypes and 23 other specimens.
Discussion: De Koninck (1876, p. 127) gave

the location of his specimens as a black lime-

stone in the Yass District. Etheridge (1890,

p. 63) subsequently gave the location of de

Koninck's specimens as the Upper Silurian,

probably Wenlockian beds near Yass. Speci-

mens from the Shearsby Collection in the

National Museum of Victoria were collected

from Portion 208, Parish of Waroo, N.S.W.

Specimens from the Geology Department, Aus-

tralian National University are from the local-

ities B and M of Chatterton (1973, p.140).

Both these localities are separated from the

Upper Silurian sediments at Yass by a major

geological structure.

The absence of a pseudoselenizone in M.
darwini is another distinguishing feature be-

tween the two species. However, the limited

preservation of this feature in the Lilydale

material suggests its absence at Yass may be

due to the nature of preservation.

Family Plethospiridae Wenz, 1938
Genus Gyrodoma Etheridge, 1898
Type Species: Eunema etheridgei Cresswell,

1893; Lower Devonian; Lilydale Limestone,

Lilydale.

LOCATION OF TYPES
TYPE LOCALITY

Gyrodoma etheridgei (Cresswell), 1893
(PL 2, fig. 2, 9. PL 3, fig. 10)

1893 Eunema etheridgei Cresswell, p. 42, pi. 8, fig. 2.

1898 Gyrodoma etheridgei (Cresswell); Etheridge,
p. 72, pi. 16, fig. 1.

1913 Gxrodoma etheridgei (Cresswell); Chapman,
p. 227.

1941 Gyrodoma etheridgei (Cresswell); Knight, p.
138, pi. 4, figs. la-c.

1960 1 Gxrodoma etheridgei (Cresswell); Knight et

at., p.I296, fig. 192, 2.

Diagnosis: Large, high-spired gastropod with
rounded whorls and deep sutures; selenizone

broad, flat; sculpture, numerous spiral threads;

typically threads also on selenizone.

Description: Large, high spired gastropod;
whorl profile well rounded with deeply im-
pressed sutures; peripheral selenizone at mid-
whorl; minutely umbilicate; inner lip concave;
columellar lip thickened and reflexed extends
as inductura to envelope the umbilicus; pariet-

al inductura thin and extensively developed;
outer lip not known in detail, no growth lines
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known; outer lip gives rise to a broad, flat,

sculptured selenizone, bounded by threads

slightly more prominent than those constituting

the remaining whorl sculpture; the selenizone

in the larger whorls generally has a single

fine median spiral thread dividing it into two
equal parts; the selenizone in the earlier whorls
may have up to three threads so dividing it;

sculpture composed of numerous fine spiral

threads of two or more orders above and
below the selenizone; more threads below the

selenizone than above it; threads continue into

the umbilicus.

Dimensions:

Ht Wt
P10187
P38503
P38504
F.2542

Hap Wap Wh
29+
62
51
62

35+
31
25
29

— 5+— 4+— 5+

Location of Types: National Museum of Vic-

toria. Holotype, P10187. Presented by the

Rev. A. W. Cresswell to the National Museum
of Victoria on September 9, 1908. Hypotype
P38504. Australian Museum. Hypotype, F.25

42.

Material: Holotype, 2 hypotypes and 24 other

specimens.

Discussion: As figured by Cresswell the holo-

type has vertical growth lines on the divided

selenizone. However, on examination of this

specimen, no suggestion of their presence was
found. Etheridge noted that while the holotype

has a divided selenizone, hypotype F.2542 is

without. Typically the selenizone has one or

more threads developed on it.

Knight (1941, p. 138) designated as the

holotype the left hand illustration in fig. 2, PI.

8 of Cresswell (1893). However, it is con-

sidered both illustrations are of the same speci-

men. This is certainly true for the other

specimens on the plate Tremanotus pritchardi

and Siluriphorus antiquus which are similarly

figured. Comparison of the holotype with the

right-hand illustration suggests that the smaller

whorl of the holotype has been broken sub-

sequently. Supporting this is the presence of

a fresh area of matrix and shell on the upper

surface of the holotype.

Superfamily PSEUDOPHORACEA S. A.
Miller, 1889

Family Pseudophoridae S. A. Miller,

1889
Genus Scalaetrochus Etheridge, 1890

Type Species: Trochus (Scalaetrochus) lin-

strotni Etheridge, 1890; Lower Devonian;
Lilydale Limestone, Lilydale.

Scalaetrochus lindstromi Etheridge, 1890

(PI. 1, fig. 13, 15, 16, 18. PL 2, fig. 5)

1890 Trochus (Scalaetrochus) lindstromi Etheridge,

p. 66, pi. 8, figs. 1-2.

1913 Trochus (Scalaetrochus) Undstroemi Etheridge,
Chapman, p. 228.

1916 Scalaetrochus Undstroemi Etheridge; Chapman,
p. 94.

1941 Scalaetrochus lindstromi Etheridge; Knight, p.

306, pi. 59, figs. 3a-d.

1959 Scalaetrochus lindstromi Etheridge; Philip and
Talent, p. 53, pi. 8, figs. 3-8.

1960 Scalaetrochus Undstroemi Etheridge; Knight
et al., p. 1298, fig. 195, 1.

Diagnosis: Large trochiform low whorled gas-

tropod with mildly concave cryptomphalous

base and narrow peripheral frill; callus deposit

beginning in aperture and filling peripheral

angle; deposit variably developed in umbilicus,

collabral lines moderately prosocline on outer

whorl surfaces.

Description: Large trochiform cryptomphalous

gastropod with mildly concave base; irregular

sutures flush to slightly protruding; whorl
profile gently to moderately concave; periphery

angular, forming narrow frill; columellar lip

thickened and strongly oblique outwards;

parietal inductura thin or wanting; thickened

outer lip moderately prosocline from the upper

suture to the basal periphery, it continues

obliquely across the base to the columellar

Up; the columellar and outer lips on the base

are strongly concave; a callus is variably devel-

oped in the umbilicus, ranging from near

absence in the umbilicus to complete infilling

of the umbilicus; umbilical callus continuous

with the callus which occupies the peripheral

angle; this material is deposited anterior to

the aperture; collabral, growth lines, fine to

slightly foliaceous on the outer whorl surface;

collabral lines on the base are fine and when
the umbilicus is open continue into it; occas-

ional rugae occur on the base.
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Dimensions:

Ht Wt Hap Wap Wh
F.1137
P294
P921
P16024
P38505

47 72 18 36 5
40 64 — 25+ 6_ 60 — — —
43 58 — — 6
39 64 — — 5

P38506 36+ 64 15 30 5

Location of Types: Australian Museum. Holo-
type, F.1137. National Museum of Victoria.

Hypotypes, P38505 and P39279. E. D. Gill

Coll.

Material: Holotype, 2 hypotypes and 37 other

specimens.

Discussion: As originally described by Ether-

idge, S. lindstromi was without an umbilicus.

Philip & Talent (1959, p. 53) indicated that

it is cryptomphalous. However, the degree of

development of the callus is more variable

than that intimated by Chapman (1916, p.

93) or stated by Philip and Talent.

Specimens have frequently been crushed,

the base suffering the greatest distortion and
damage. This occurs generally where the
whorl is thinnest, at the inner edge of the

peripheral angle thickening.

Genus Siluriphorus Cossmann, 1918

Type Species: Trochus gotlandicus Lindstrom,

1884; Middle Silurian; the canal near Wes-
toos in Hall, Gotland, Sweden.
Range: Middle Silurian to Lower Devonian.
The presence of a species of this genus at

Lilydale extends the upper limit of its range
from the Middle Silurian to Lower Devonian.
Distribution: Europe and Australia. The pre-

sence at Lilydale of a species of this genus
extends the generic range to include Australia.

Discussion: Philip and Talent (1959, p. 53)
synonymized Siluriphorus with Scalaetrochus

Etheridge. They considered the differences in

size, deflection of the outer lip and sculpture

between the type species are specific rather
than generic.

Close examination of the type species sug-

gests that until there is a review of the entire

family both genera are valid. 5. lindstromi

can be distinguished from S. gotlandicus by
the callus deposit which is not only present

in the umbilicus but also extends to fill the
peripheral angle in advance of the aperture.

The periphery of the Lilydale form is angular

and extends to form a narrow frill, whereas

the Gotland form is characterised by a more
variable periphery. The holotype of Siluripho-

rus gotlandicus has a blunt angular periphery

but in some specimens a blunt frill-like border

is developed. Similarly the collabral lines on
the upper whorl surface of S. gotlandicus are

more variable, the holotype having quite

coarse, strong, irregular imbricating lamellae.

S. lindstromi has very much finer more regular,

foliaceous collabral lines. These lines are also

more arched and are not directed backwards
as obliquely as in the Gotland form. 5. gotland-

icus is characterized by an almost flat to gently

convex whorl profile between obscure shallow

sutures, whereas S. lindstromi has more prom-
inent irregular, flush to slightly protruding

sutures and a distinctly concave whorl profile.

Siluriphorus antiquus (Cresswell), 1893
(PI. 2, fig. 4, 6)

1893 Stomatia antiqua Cresswell, p. 43, pi. 8, fig. 3.

1894 gen. indet. Cresswell, p. 157.
1913 Trochus {Scalaetrochus) antiquus (Cress-

well); Chapman, p. 228.
1916 Scalaetrochus antiquus (Cresswell); Chapman,

p. 93.

Diagnosis: Typical form of genus with sub-

rounded periphery and fine, regular, imbri-

cating growth lamellae.

Description: Medium, trochiform gastropod
with few low whorls and weakly impressed
sutures; whorl profile gently convex to nearly

flat between sutures; basal periphery sub-
angular; base flat to slightly rounded, details

of umbilicus not known but probably cryptom-
phalous; aperture probably avoidal; columellar

lip thickened and strongly oblique outwards;
parietal inductura thin; outer lip strongly ob-
lique backwards from the upper suture to the
periphery, only very weakly prosocline; ob-
liquity maintained across the periphery onto
the whorl base; numerous fine imbricate col-

labral lamellae on outer whorl surface; no
thickening of the peripheral region.

Dimensions:

Ht Wt Hap Wap W
P917 14+ 39 —
P916 36+ 44+ —
P918 13+ 36 —

2+
3+
2+



REVISION OF THE GASTROPOD FAUNA 19

Location of Types: National Museum of Vic-
toria. Holotype, P917. Hypotype, P918. A.
W. Cresswell Coll

Material: Holotype, hypotype and one other

specimen. All the specimens are incomplete

and crushed to varying degrees.

Discussion: The limited number of specimens

and their crushed state precludes a complete
description of the species.

The type species exhibits considerable vari-

ation in the strength and coarseness of the

growth lamellae, Lindstrom (1884, pi. 14, figs.

1-11). Knight (1941, p. 318) noted that the

holotype is a specimen with coarse, strong

imbricating lamellae. Although cryptomphalous

there is also considerable variation in the form

of the umbilical callus.

S. antiquus in comparison with the holotype

of the type species has weaker, more regular

imbricating growth lamellae on the outer whorl

surface. The type species as exemplified by the

holotype has a more angular periphery than

the Lilydale form. None of the specimens from

Lilydale possesses a bourrelet as found in

some of the specimens from Gotland.

Superfamily LOXONEMATACEA Koken,

1889.

Family Loxonematidae Koken, 1889.

Genus Loxonema Phillips, 1841.

Type Species: Terebra? sinuosa J. deC. Sower-

by, 1839; Middle Silurian; Garden House,

near Aymestry, Shropshire, Britain.

Loxonema australis (Chapman), 1916

(PI. 1, fig. 4, PL 2, fig. 8)

1916 Loxonema sinuosa var. australis Chapman, p.

96, pi. 5, fig. 39.

1949 Loxonema australis (Chapman); Gill, p. 111.

Diagnosis: Medium, intermediate form be-

tween Loxonema and Palaeozygopleura. As
a member of the former genus it possesses a

shallow sinus which deepens slightly with age

and sutures of moderate depth.

Description: Medium, high spired numerous

whorled gastropod with a shallow rounded

sinus in the outer lip; whorl profile gently

arched, periphery at mid-whorl; sutures mod-

erately impressed; base rounded; lacking um-

bilicus; inner lip concave; columellar lip short,

thickened and reflexed; parietal inductura thin;

outer lip with a very shallow wide sinus devel-

oped slightly above mid-whorl; from the upper

suture the growth lines are very steeply pro-

socline to the middle of the sinus, before pass-

ing more gently forwards to the edge of the

base where they curve prosocyrtly to the

centre; sinus deepens slightly with growth; out-

er lip of moderate thickness, except towards

the junction with the columellar lip where

thicker; collabral sculpture consisting of costae

and costellae; protoconch unknown.

Dimensions:

Ht Wt Hap Wap Wh
P12851 22 19
P38507 47+ 19
P3850S 31+ 14 8 12

1

5+
5+

Location of Types: National Museum of Vic-

toria. Holotype, P12851, J. S. Green Coll.

Hypotype, P38508.

Material: Holotype, hypotype and 8 other

specimens.

Discussion: Comparison of L. australis with

the type species L. sinuosa reveals that the form

from Lilydale has a distinctly shallower and

wider labral sinus. It also has a coarser col-

labral sculpture which weakens slightly on the

base and is slightly larger. There is no evidence

for 'a tendency to form a faint nodose shelf

near the basal part of the whorl', the only

distinguishing feature between the two species

noted by Chapman.
The type species of Palaeozygopleura, P.

alinae Perner, when compared with the Lily-

dale form has a noticeably shallower and

wider labral sinus. It also is considerably

smaller and has much shallower sutures than

L. australis. Thus the form from Lilydale oc-

cupies an intermediate position between these

two genera as regards the depth of the labral

sinus. Such a situation is not unexpected.

Knight (1930) ,
postulated that Loxonema

gave rise to the Carboniferous Pseudozy-

gopleuridae through an unknown Pseu-

dozygopleura-Yike form that existed in the

Devonian or Lower Carboniferous. This fonn

was most probably represented by the Pala-

eozygopleuridae and more particularly

Palaeozygopleura. Thein and Nitecki (1974,
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p. 29) considered 'that the Palaeozygopleuri-

dae evolved from Loxonema directly during

the Devonian or Mississippian and gave rise to

the Pseudozygoplcuridae that flourished in the

Pennsylvanian and Permian'.

The Mississippian form L. knighti Yochelson

(1962, pi. 17, fig. 11) possesses in its inter-

mediate growth a shallow wide labral sinus

and moderately strong collabral sculpture com-

parable to the intermediate growth stage in

L. auslralis. In its mature form the American

species possesses the characteristically deep

labral sinus of the genus. However, the labral

sinus of the mature Lilydale form does not

deepen as much, although it is deeper than

that of the immature American form. The
species are comparable in size.

Two other genera within the family Loxon-

ematidae also possess shallow sutures, they

being Stylonema and Aulacostrepsis. Both

occur in the Lower Devonian. However, Sty-

lonema is characterized by a very slender shell

and the similar Aulacostrepsis also has a very

small umbilicus.

Although the Lilydale form is obviously in-

termediate between the two genera Loxonema
and Paiaeozygopleura it is for the present as-

signed to the former genus because of its

moderately deep labral sinus, which deepens

slightly with growth, size, moderate sutures

and the nature of the labral sinus in other

genera of the family Loxonematidae.

Gill (1949, p. Ill) in redescribing the holo-

type considered that Chapman s variety was

in fact a new species distinguished by the

coarser nature of the sculpture and the

straighter costellae. He also assigned the form

from Sandy's Creek, Parish of Nungatta, Gipps-

land to this species noting that it is smaller

and that the ornamentation is proportionally

finer. However, Talent (1963, p. 102) con-

sidered that the form from Sandy's Creek

differs sufficiently from L. australis to be con-

sidered a new species, this species being dis-

tinguished by its overall size. Never exceeding

10 mm in width, it is much smaller than L.

australis. The whorls in the form from Sandy's

Creek are also proportionally higher than

those of L. australis. This unnamed species

of Loxonema is also found in the mudstones

at Loyola.
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