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Sinuitopsis neglecta Perner (2 = Pharetrolites elegans (Kroken)), a bellerophont occurring in the Ordo-
vician of the Baltic region and Bohemia, has bilaterally symmetrical ‘metameric’ muscle scars similar
to those of Cyrtolires. Spirally coiled monoplacophorans with Cyrtolites-like muscle scars are shown to
be closely related to the bellerophentid ‘gastropods’ with unknown muscle scars. This is indicated by the
time gradients in both the characteristics of conch morphology and mode of larval development.
Volkhovian Sinuitopsis(?) sp. has weakly separated small embryonic shell; Volkhovian to Uhakuan
Modestospira sp. shows a distinet boundary between smoaoth small embryonic and strongly ornamented
remaining (larval ?) shell; involute Lasnamégian Kokenespira estona (Koken) has relatively large,
smooth embryonic shell with a sharp boundary between embryonic and adult ornamentation. The
synonymizing of Cyrtonellida Horny, 1963 with Bellerophontida Ulrich & Scoficld, 1897 and their

inclusion into Monoplacophora is proposed.
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During the last thirty years the question of
evolutionary relationships of Bellerophontida
has several times been said to be closed, and
then reopened. Its history has been reviewed last
by Peel (1976, in Berg-Madsen & Peel 1978,
1980). In short, the discussion concerns the
question whether the typical bellerophonts are
spirally coiled pretorsional Monoplacophora or
torsioned. bilaterally symmetrical Gastropoda.
The presence of bilaterally symmetrical muscle
scars on the anal side of the conch has been
treated as evidence for the lack of torsion, while
the presence of symmetrical longitudinal scars
on the umbonal sides of the conch has been
treated as evidence for post-torsional anatomy of
the soft body. Division of the transverse muscle
belt into several paired muscle scars was the
reason for assignment to the class Monopla-
cophora. The value of all of this evidence is
rather disputable because some Recent limpet-
shaped torsioned gastropods have symmetrical
muscle bands partially divided into numerous
muscle attachments (see Mac Clintock 1963,
Hoagland 1977).

The aim of this paper is to present some new
data on the muscle scars and on the morphology
of the larval shells of Ordovician bellerophonts
from the Baltic palacozoogeographic province.
Relationships among these Baltic species and

other Early Palaeozoic coiled Monoplacophora
are discussed. Methods of phylogenetic recon-
structions used here are concordant with the
‘stratophenetic approach’ of Gingerich (1979).

Muscle scars of Sinuitopsis
neglecta

Some species of bellerophonts characterized by
discoidal conchs with a shallow anal sinus com-
monly occur in the Lower Caradocian of the
Baltic region (Fig. 1B). Their generic and speci-
fic assignment is still obscure and detailed taxo-
nomic revision of them is needed. Yochelson
(1963) redescribed the holotype of Temnodiscus
elegans Koken, 1925 from the unit 4 of Norway,
which belongs to this group of species, and
assigned it tentatively to the genus Pharetrolites
Wenz, 1943, Neben & Krueger (1973) illustrated
specimens of the same or, at least, closely
similar species from an erratic boulder of Back-
steinkalk type under the name Pharetrolites sp. 1
have found several specimens of this form in an
erratic boulder of identical lithology. One of
them has well-preserved visible muscle scars
(Fig. 1A). Existence of this finding has been
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Fig. 1. Sinuitopsis neglecta Perner, 1903, Lower Caradocian,
erratic boulder of Baltic origin (‘Backsteinkalk’), Zgierz, Po-
land; lateral views of adult specimens, X 3. A Internal mould
with well preserved muscle scars; ZPAL Ga 1/30. B. Specimen
with partially preserved conch wall, ZPAL Ga 1/31

noted (Dzik 1978, p. 297) by use of the name
Pharetrolites elegans (Koken). A more detailed
study shows species identity of these specimens
with Sinuitopsis neglecta Perner, 1903, known
from the Early Caradocian and also probably
from the Lower Llanvirnian of Bohemia (Horny
1963a). Bohemian topotype materials of S. neg-
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lecta and those from Baltic erratic boulders are
much better preserved than the holotype of P.
elegans, therefore synonymy of these two names
cannot be stated with certainty. It is possible
that in the Baltic Caradocian two related species,
differing in the width of the conchs, occur.
Identity of my Baltic materials with the Bohe-
mian ones is, however, evident. Even if it is also
identical with P. elegans, §. neglecta should be
its proper name in accordance with the law of
priority.

The shape of the muscle band of S. neglecta is
almost identical with that of Devonian S. acuti-
lira (Hall, 1861) (see Rollins & Batten 1968),
although generic identity of these species is
rather doubtful if the range of genera used by
Horny (1963a) is accepted. The only significant
difference in the pattern of muscle scars between
these species lies in the shorter distance between
the band of muscle attachments and aperture in
S. acutilira. This feature seems to be correlated
with the shape of conchs of these species (cf.
Fig. 3). In the whole set of muscle scars two
distinct parts can be distinguished: (1) a pair of
round subanal scars and (2) a laterally-dorsal
thin belt tending to separate distinct lateral parts.
Subanal scars are poorly visible in the discussed
specimen of S. neglecta. Their exact position
cannot be stated with certitude, though some
indistinct elevations on the surface of the mould
in the proper place for these scars in other
known ‘cyrtonellids’ are seen here. Probably
weak development of these scars is caused by a
relatively thin wall in this part of the conch of S.
neglecta (this may also apply where other beller-
ophonts have only preserved umbonal scars, cf.
Peel 1980). Dorsolateral scars are much more
distinct. They consist of obliquely disposed pairs
of lateral scars and probably an unpaired dorsal
(Fig. 1A). The shape of the lateral scars suggests
functional and developmental connection with
the dorsal one.

Additional, small muscle scars associated with
the band described by Horny (1965) in Cyrtolites
ornatus Conrad, 1838, are not seen in S. neglec-
ta. They probably exist here but, because of the
already mentioned relatively small thickness of
the shell, they are indistinct. However this kind
of additional muscle scar can be easily mistaken
for ‘shadows’ of scars originating during irregu-
lar growth of the shell. Temporal retardation of
growth may produce several complete sets of
muscle scars along the conch (see, for example,
Bialyi 1973, Erben 1960, Dzik in press).






























