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Abstract, — By studying the upper valves of the genera Ra-
diolites, Praelapeirouseig, Lapeirouseia, Pseudopolyconites and Neora-
diolites, significant results, which require changes in the systematics
of Radiolitidae and point to a need for revision of all known radioli-
tids genera and perhaps of some other families of rudists, were ob-
tained. In the upper valve of the genera Radiolites, Praelapeirouseia,
Lapeirouseia and Pseudopolyconites, radial canals were discovered. In
the cross-section, a series of regularly arranged ,oscules” as those of
the genus Kuehnia Milovanovié, correponds to those canals. By
comparison of the cross-section of Kuehnia serbica with the correspon-
ding section of the upper valve of Radiolites angeiodes, it was establi-
shed that Kuehnia serbica is in fact the upper valve of the species
Radiolites angeiodes. Kurtinia hemispherica is a synonym of species
Radiolites angeiodes, too. The upper valve of the genus Neoradiolites
has a pseudocanal layer, most probably like the one in Balabania.
Therefore, the justifiability of introducing the genus Balabania comes
into question. Here are given also the amended diagnoses of the genera
Radiolites, Praelapeirouseia and Lapeirouseia.

INTRODUCTION

During my study stay in Bari, 1978, among a very rich collection
of rudists, collected by V. Campobasso in the vicinity of Pog-
giardo (the province of Lecce in Apulia), the specimens of rudists on
the upper valves of which, especially in one of the cross<sections, I
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recognized almost the same characteristics that were decisive for the
establishment of the genera Kuehnia Milovanovié and Pseudo-
kuehnia SliSkovié, attracted my special attention!. These chara-
cteristics, however, refer to the lower valve of these genera. Having
in mind that the mentioned genera were described only on the basis
of cross-sections in the rock, I suspected that the question really
was of the lower wvalve.

For that reason I began a more detailed study of the upper
valves of rudists, mainly of radiolitids, because I consider that, up
to recent, in determining the genera and species, a special attention
has not been paid to them, Certainly, this partly may have been
caused by a more rarer finding of rudists with both valves (Only
lower valves, i. e. attached valves, were preserved mostly). The
external characteristics of the upper valve were mainly described,
i. e. their ornamentation and form (flat, convex, concave, with an
eccentric apex etc.). The internal structure was not examined, although
the genera Joufia, Colveraia and others, established first of all on the
basis of internal characteristics of the upper valve, pointed to this.

A study of the upper valve structure of the known Radiolitidae
and other families of rudists was certainly indispensable in order to
avoid, from the present viewpoint, unjustified introduction of some new
genera.

MATERIAL

Study of the upper valve structure of rudists demands, first
of all, a lot of well preserved material and enough work, too. It is
known that very rarely are found not only the forms with both
valves, but also the upper valve itself, which is, as a rule, badly
preserved (at least in our territories). In addition, the upper valve
is relatively of small thickness, what does not permit to make a
series of cross-sections. In most cases ,a good section can hardly
be obtained, too.

In the collection of rudists that I had, there were around
thirty specimens with the upper. valve differently preserved, and
the studies were directed, for the present, only to this material
and included the following genera: Lapeirouseia, Pseudopolyconites,
Neoradiolites, Sauvagesia and Gorjanovicia.

An exceptionally rich collection of rudists, especially of radio-
litids (among which the genus Kuehnia was found at the proper time)
from the Cretaceous sediments not far from Leposavi¢ (Kosovo) was
a worthwile material for this study. From this locality the upper
valves of the genera: Praelapeirouseia, Lapeirouseia, Pseudopolyconites
and Gorjanovicia were studied. The upper valve of the genus Radiolites
was studied on around ten specimens of one species only, i. e. Radio-
lites angeiodes (Laperiouse), collected mainly in the sediments of
the rudist reef of Vrbovac (eastern Serbia). Of the genus Neoradiolites
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I had, to my regret, only two unsufficiently preserved specimens
from the neighbourhood of Kosjeri¢ (western Serbia), and of the
genus Sauvagesia one specimen of Sauvagesia sharpei (Bayle) with
the upper valve rather eroded, from western Serbia, too.

SUMMARY OF THE OBTAINED RESULTS

This study has given a number of new elements about the
upper valve structure of the genera Radiolites, Praelapeirouseia, La-
peirouseia, Pseudopolyconites and Neoradiolites that not only complete
the formerly given descriptions of these genera, but impose changes in
the systematics of Radiolitidae, which is especially significant. It
turned out that in the upper valve of the genera Radiolites, Praela-
peirouseia, Lapeirouseia and Pseudopolyconites there are radial canals,
to which corresponds, in the cross-section of the valve, a row of cir-
cular or oval (dependending on the section), or almost rectangular (at
Lapeirouseia) orifices — ,0scules”, as those in the genera Kuehnia
and Pseudokuehnia.

In the upper valve of the genus Neoradiolites, a canal layer
was established, too. Since the specimens of the mentioned Neoradi-
olites were badly preserved, it is only supposed that this canal layer
corresponds to the pseudocanals of the upper valve of the genus
Balabania Karacabey — Oztemiir.

In the upper valve of the genera Gorjanovicia and Savagesia,
neither canals nor pseudocanals were found, but I suppose that they
exist, especially in Gorjanovicia, because there are some indications
about it..

It is also necessary to emphasize that in no one of the genera,
studied on this occasion prismatic structure was noticed in the
upper valve, but only a lamellar one.

The canals and pseudocanals in the upper valve of Radiolitidae
and in the other families of Hippuritacea were found at first in the
genera Joufia, Colveraia and Chiapasella, and recently in the genera
Miseia?, Kurtinia, Balabania, Branislavia, Neoradiolites® and Hatayia.

DISCUSSION ON SOME GENERA AND CHANGES IN THE
SYSTEMATICS OF RADIOLITIDAE

In the course of this study of the upper valves the most signi-
ficant results were obtained for a type species of the genus Radiolites,
i. e. Radiolites angeiodes. Namely, it was established that there were
radial canals in the upper valve of this species and also that the
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cross-section of the valve, what is of particular significance, was
almost identical with the section of the species Kuehnia serbica (Pl
I, Figs. 1, 2; PL. I1I, Fig. 4).

In one specimen of the species Radiolites angeiodes from
eastern Serbia the structure of the upper valve is clearly seen, i. e.
the radial canals on a partly eroded surface of the valve (Bl. IV, Fig.
1) and orifices of these canals along its margin (Pl. II, Figs. 1—3)4
In the syphonal zone, which in the upper valve is marked with two
mild folds, spreading from the apex to the margin, the canals are
clearly seen, i. e. their orifices, and in each fold there are four of
them (Pl. II, Figs. 1 and 3).

In the syphonal zone of the species Kuehnia serbica, where
the inner margin of the layer with canals is bent in two places
in the form of mild bulges, four orifices bordered with a very nar-
row lamellar zone are perceived, too (Pl. I, Fig. 2, marked with
arrows). This zone represents probably the wall of the mentioned
folds in the syphonal zone of Radiolites angeiodes. This would be
another common characteristic of the species Radiolites angeiodes
and Kuehnia serbica.

During studying the holotypes Kuehnia serbica and Kuehnia
braciana 1 have also established that in the ,outer layer” of these
species there is no prismatic structure, though its presence was
indicated by the authors. There is only a lamellar structure, which
speaks in favour of the fact that these two species were described
on the basis of the upper (not lower) valve structure.

In the description of the genus Pseudokuehnia and species
Pseudokuehnia milovanovici, Sli§k ovié emphasized that the ,outer
layer” is, as a rule, lamellar, but in the paratype he mentioned a pris-
matic structure in one part of the shell and ligament. From the
present knowledge of this matter, it seems that the paratype of
the species Pseudokuehnia milovanovici is in fact a section which
earlier included also a part of the lower valve. It happened rather
often. when polishing the upper valve, that I got into a part of the
lower valve, because the upper valve is thin (It is clearly seen in the
cross-sections of Praelapeirouseia and Lapeirouseia in Pl. VI, Fig. 1;
Pl. VIII, Fig. 2). Such a section may give a wrong picture of the
shell structure.

The results obtained by comparison of the species Radiolites
angeiodes with Kuehnia serbica speak for themselves that Kuehnia
serbica is really the upper valve of the species Radiolites angeiodes.

Having in mind the already known big variability of the species
Radiolites angeiodes, a possibility cannot be excluded that the species
Kuehnia braciana and Pseudokuehnia milovanovici, too (Pl. III, Figs.
2, 3, 5) are synonyms of the species Radiolites angeiodes®. One insu-
ficiently preserved section of a specimen of small dimensions of
Radiolites angeiodes from eastern Serbia leads to this assumption
(Pl. III, Fig. 1).
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PLATE I

-

Figs. 1, 2. Radiolites angeiodes (Lapeirouse)

1. Transverse section of the upper valve about 1 cm under
the apex, (x 3), Badevica (eastern Serbia).

2. Transverse section of the upper valve (Kuehnia serbica
after Milovanovié, 1956, Pl I, Fig. 1), slightly enlar-
ged (0,25).

.
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PLATE 11

Figs. 1-5. Radiolites angeiodes (Lapeirouse)
1. Lower and upper valve, external view of the siphonal side.

w &~ W

Jovanova kosa, eastern Serbia, (x 1,5).

. Same specimen as in Fig. 1, opposite (cardinal) side, (x 1,75)
. Enlarged detail from Fig. 1 (x 2,5)
. Specimen from Poggiardo, siphonal zone (detail), half of

the natural size.

. The other specimen from Poggiardo, both valves, half of

the natural size.

«
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PLATE III

Fig. 1. Radiolites angeiodes (Lapeirouse), Jovanova kosa (ea-
) stern Serbia), transverse section of the upper valve (x 0,25).
Fig. 2. Radiolites sp. (gr. angeiodes), (Kuehnia braciana, after

Pejovié, 1970, Textfig. 1)

Figs. 3, 5. Radiolites sp. (gr. angeiodes), Pseudokuehnia milovanovici
after Sliskovié, 1968, PlL. IX, Figs. 4 and 5).

Fig. 4. Radiolites angeiodes (Lapeirouse), Balevica (eastern Ser-
bia). transverse section of the upper valve, 2 cm under
the apex, natural size.
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Fig. 1.

Fig. 3.

Figs. 4, 5.
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PLATE IV

Radiolites angeiodes (Lapeirouse), Jovanova kosa. Traces
(()f 2the radial canals on the eroded upper valve surface,
x 2.).

Fig. 2. Radiolites sp. (gr. angeiodes), Likva (Bra¢ Island) Transver-

se section of the upper valve, natural size.

Radiolites cf. angeiodes (Lapeirouse), Srd (near Du-
brovnik, Transverse section of the upper valve (x 1), cl
— canal layer, is — internal structure.

Pseudopolyconztes hirstutus (Patrulius), Svradja stena
near Leposavic)

Partly eroded surface of the upper valves showmg the
canal orifices, (x 2).
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PLATE V

Fig. 4. Radiolites angeiodes (Lapeirouse), (Kurtinia hemispherica
after KaracabeyOztemiir, 1981, transverse section of
the upper valve, Pl. IV, Fig. 8).

Fig. . Radiolites angeiodes (Lapeirouse), Baevica (eastern Ser-
bia), Transverse section of the lower valve, thin section (x'1,5).

Fig. 3. Radiolites angeiodes (Lapeirouse), Poggiardo (Italy). Trans-
verse section of the upper valve — detail, nat. size.
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PLATE VI

Fig. 1. Praelapeirouseia wiontzeki Slis§kovié, Svraéja stena. Tran-
sverse section of the upper valve (orifices of the canals in the
lamellar layer), (x 1,5).

Fig. 2. Praelapeirouseia asculta (Karacabey-Oztemiir), (Miseia
osculta after Karacabey-Oztemiir, 1981, Pl. II, Fig. 6).
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PLATE VII

Figs. 1, 2. Praelapeirouseia wiontzeki Sliskovi ¢, Svradja stena.
1. Eroded surface of the upper valve, with uncovered inter-
nal structure, (x 2,5).
2. Transverse section of the upper valve of another speci-
men, canal layer eroded, is (internal structure).
Fig. 3. Neoradiolites sp., neighbourhood of Kosjeri¢ (Serbia) Tran-
sverse section of the upper valve, natural size, ,pseudoca-
nal layer” broken (pcl).
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PLATE VI

Figs. 1—3. Lapeirouseia zitteli (Douvillé), Syraéja stena.
1. Transverse section of the upper valve (x 3,5).

2. Transverse section of the upper valve of another specimen
(with a part of the lower valve-marked with arrow). (x 3,5)

3. Partly eroded surface of the upper valve, with traces of
radial canals, third specimen, (x 3,5).
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By comparison of the mentioned rudists from Poggiardo with
the forms of the species Radiolites angeiodes, being now studied,
it turned out that their characteristics, both external and internal,
especially of the upper valve (the lower is very much eroded), are
almost completely the same. Only in the cross-section of the upper
valve of one of those specimens from Poggiardo, i. e. in the internal
part of the valve, another ,pseudocanal layer”, as it was named by
Karacabey — Oztemiir®, is noticed. This internal structure,
however, was not preserved in our specimens of Radiolites angeiodes
from eastern Serbia, but it was noticed in the cross-section of the
specimen from Srdj (Pl. IV, Fig. 3). That structure is certainly analo-
gous to the structure of the upper valve in the representatives of the
family of Chiapasellidae. In addition, one gets an impression that
in the syphonal zone of the upper valve of the specimens from Pog
giardo there are omly two big orifices, without canals in them (as
in our specimens mentioned — P1. II, Figs. 1 and 3), which evidently
may have been caused by erosion (Pl. I, Fig. 4).

According to presented information, these rudists from Pog-
giardo unquestionably belong to the species Radiolites angeiodes.

By comparison of the cross-section of Kurtinia hemispherica
with the cross-section of one specimen from Poggiardo, a noticea-
ble resemblance, better to say an identity, in the structure of their
valves was noticed (Textfig. 1). It is necessary to point out that the
cross-sections of the lower valve of Kurtinia hemispherica, judging
by the author’s description and the figured section (Pl. V, Fig. 1),
and Radiolites angeiodes from eastern Serbia (Pl. V, Fig. 2) are
also identical, i. e. they have the completely same prismatic structure
of their outer shell layer, and the same ligamental ridge.

‘Therefore, Kurtinia hemispherica is a synonym of the species
Radiolites angeiodes.

It is also necessary to say that Karacabey — Oztemiir
(1980, p. 84) mentions”.... a perforated structure with numerous
pores smaller than 1 mm in diameter. At the eroded parts of the
valve, the short thin and canal-like extensions of that pores can
be observed in the lamellar layer. We accept that those are tubular
excrescens.” However, judging by this description and according to
the presented figures of Kurtinia hemispherica (on which tubular
excrescens are not seen at all), it cannot be accepted that they are
really tubular excrescens.

In connection with the finding of pseudocanals in the upper
valve of Neoradiolites it is necesary to point out that the author
of the genus Balabania (Karacabey—Oztemiir, 1980), com-
paring this genus with the genus Neoradiolites, has found that they
differ from Neoradiolites by the absence of the ,pseudocanal layer”
in the upper valve — ,Balabania n. gen. resembles Neoradiolites Mi-
lovanovié¢ with jts eccentric beac which is located at the cardinal
region and its shell structure of the lower valve. It differs from
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Fig. 1. Radiolites angeiodes (Lapeirouse)
(a) Drawing of the transverse section of the upper valve, Poggiardo
(after Campobasso, manuscript), 6,5 mm corresponds to 1 cm.

(b) Transverse section of the upper valve (Kurtinia hemispherica
after Karacabey-Oztemiir, 1981, Pl 4, Fig. 8).

Neoradiolites by having the pseudocanal layer on the upper valve,
after the middle layer in inward direction. This property has not
been mentioned in the Neoradiolites description”. (Karacabey —
Oz temiir, 1980, p. 80).

The present data, as it could be seen, point out that this
one, maybe the only difference between these two genera probably
does not exist, which naturally calls in question the justifiability
of introducing the genus Balabania! The establishment of this ge-
nus was obviously too early; it was necessary to examine previus-
ly the upper valve of the genus Neoradiolites. An additional exami-
nation of the structure of the upper valve of Neoradiolites, the resutls
of which should be the subject of a separate paper, will confirm or
contest the present assumption.

ADDITION TO THE DESCRIPTION OF GENERA
Genus Radiolites Lamarck 1801

On the basis of new data on the upper valve structure of the
type species of the genus Radiolites — Radiolites angeiodes (Lap ei-
rouse), the former description of this genus is completed. Amended
diagnosis:
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Lower valve conical, elongated or short, with strong -or
thin ribs on the whole surface of the valve. Growth lamellae unequally
developed, tiny or very thick. Syphonal bands shallow or deep, decora-
ted with thin longitudinal ribs. Outer shell layer prismatic, prisms
polygonal. Ligamental ridge present.

Upper valve small, conical, very convex or rarely flat, com-
pletely or partly covers the lower valve. Within it there is a layer
with radial canals; in cross-section a row of circular orifices — ,,oscu-
les” is noticed, which correspond to the canals. Inside the valve there
is a ,pseudocanal layer” — a single row of canals radially arranged,
rectangular in shape in the cross-section. Myophore apophyses present.

Remarks: The genera Kuehnia Milovanovié and Kurtinia Kar a-
cabey—Oztemiir are synonyms of the genus Radiolites, because
of the completely same characteristics. It is supposed that a synonym
of this genus is Pseudokuehnia Sliskovig, too.

Genus Lapeirouseia Bayle 1878

Amended diagnosis on the basis of new elements for the upper
valve structure:

Lower valve cylindrical to depressed-convex. Shell ribbed
or with very prominent growth lamellae. Outer layer mainly thick,
with prismatic structure; prisms polygonal. Pseudopillars well deve-
loped, with bulges toward the internal part of the shell. Externally,
syphonal bands concave. Ligamental ridge absent.

Upper valve flat or concave, completely covers the lower
valve. Two orifices in the syphonal zone. There is a layer with
numerous radial canals; in the cross-section, the conals are rect-
angular in shape.

Genus Praelapeirouseia Wiontzek 1933

On the basis of a greater number of specimens from the
Senonian sediments in the vicinity of Leposavi¢, which certainly
belong to this genus, ne wdata on the upper valve structure of
this genus were obtained, too. Since the mentioned specimens were
well preserved, a supplementation of the external and internal cha-
racteristics of the lower valve, up to now given only on the basis
of two specimens, was allowed, too. (Wiontzek, 1933, one spe-
cimen with both valves and SliSkovié, 1974, one specimen also
i. e. only the lower valve.).

Amended diagnosis:

Lower valve conical and cylindrical-conical, ribbed, with
very prominent longitudinal ribs in the syphonal zone. Growth la-
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mellae also present. Syphonal grooves more or less concave, sepa-
rated by a wider rib. Grooves between the ribs wider than the
ribs, Outer layer prismatic, prisms polygonal. Pseudopillars clearly
marked in the prismatic layer, with a slight or even very slight
infolding of the inmer rim of the outer shell layer on that part.
Ligamental ridge short.

Upper valve slightly or very much convex, with eccentric
apex; completely covers the lower valve; it is ornamented with thin
ribs. Structure is lamellar. Below the upper lamellar layer there
is a layer with numerous narrow canals. On the cross-section a
row of small orifices of these canals is visible. In the inner part
of the valve a ,pseudocanal layer” is noticed, i. e. one row of
radially arranged ,canals”, rectangular in shape.

:Remarks: I suppose that the forms which were described un-
der the generic name of Miseia Patrulius (Patrulius, 1974
and Karacabey—Oztemiir, 1981) belong also to this genus, be-
cause their characteristics are identical.

CONCLUSION

From all presented information it can be concluded that this
study of the upper valves of some rudists, especially of radiolitids,
has contributed to their better knowledge. The contribution is in
the following:

(1) In the upper valve of the genera Radiolites, Praelapeirouseia,
Lapeirouseia and Pseudopolyconites radial conals were established for
the first time. In the cross-section these canals show a row of regu-
larly arranged orifices, like those in the genus Kuehnia Milova-
novidé. '

(2) The genera Kuehnia Milovanovié and Pseudokuehnia
SliSkovié were established on the basis of the upper valve (not
lower valve) characteristics.

(3) Kuehnia serbica Milovanovié has all cross-sectional
characteristics of the upper valve of Radiolites angeiodes (Lapeiro-
us e); therefore, it is a synonym of this species.

(4) Kurtinia hemispherica Karacabey — Oztemiir is also
a synonym of the species Radiolites angeiodes.

(5) The genus Neoradiolites Milovanovié has in the upper
valve a canal layer, most probably like that in the genus Balabania
Karacabey — Oztemiir, which raises a suspicion whether the
genus Balabania has been justifiably introduced.

Accordingly, the obtained results point out a necessity for
further re-examination of the upper valve of the known Radiolitidae,
and of some other families of Hippuritacea. It will certainly give an
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answer to the question whether several genera have the same or
similar characteristics of the upper valve, which the present results
indicate. In connection with this, it is necessary to answer also the
question whether it is justified or not to introduce some new genera,
using the upper valve structure as a primary criterion.

) V. Campobasso has found that these rudist forms are similar
to the genus Joufia and intended to describe a new species under the name
of Joufia cesareae, but he changed his mind after a discussion with me. We
had agreed to describe these rudists together, assigning them to the genus
Kuehnia, and to establish, if possible, a new species with indispensable chan-
ges in the description of the genus Kuehnia. Unfortunately, our colloboration
was soon interrupted by the death of Prof. Campobasso. My newer stu-
dies have shown, however, that these forms do not belong to the genus
Kuehnia, which will be seen from further presentation in this paper.

?) According to its own characteristics, especially according to the
structure of the outer shell layer of the lower valve and pseudopillars, the
genus Miseia Patrulius is not different from a little known genus
Praelapeirouseia Wiontzek. A great number of individuals identical to
the rudists assigned by Patrulius to the genus Miseiag, I found among a
rich rudist fauna in the vicinity of Leposavi¢ (Kosovo). I assigned them to
the genus Praelapeirouseia, because I did not find that they in essence dif-
fered from it.

3. G. Camoin (1983) figured the cross-sections of a neoradiolites from
Sicily with the canals in the upper valve (Pl 6, Figs. 6, 7).

4) In the specimen of Radiolites cf. angeiodes, figured by P. Celet
(1962, Pl1. VI, Fig. 1a), the canal orifices are also perceived along the margin
of the upper valve.

8) Pseudokuehniq milovanovici and Kuehniq braciana have completely
the same characteristics. I think that they represent the same rudist form.
Sli¥kovié, however, has introduced a new genus of Pseudokuehnia, be-
cause of the presence of pseudopillars, which are absent, according to Mi-
lovanovié, in the genus Kuehnia (although there were some indications!),

and also because Kiuehnia has a prismatic structure, while the S1i§ ko-
vié specimens have, as a rule, a lamellar one, although he himself menti-
oned the prismatic structure in the paratype. At the same time (1970) I des-
cribed the same kind of radiolitid as a new species of the genus Kuehnia —
— Kuehnia braciana, but I did not find that they essentially differ from
this genus. _

%). In the cross-section of the species Kurtinia hemispherica, N. C a-
ragabey-Oztemiir has established the same structure in the inner part
of the upper valve as that noticed in the specimen from Poggiardo, and na-
med it a ,pseudocanal layer”. The corresponding structure is noticed in one-
~cross section of the upper valve, as well as in the eroded upper valve of the
species Praelapeirouseia wiontzeki from the vicinity of Leposavi¢ (Pl. VII,
Figs. 1, 2). Such a structure is perceived also in the cross-section of the spe-
cimen from Srd (Pl. IV, Fig. 3).

) M. Sladié¢Trifunovié (1980) pointed out a need for studying
the upper valve of neoradiolites, because this genus is closely similar, as
far the upper and lower valve are concerned, to the genus Balabania.,
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