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RIASSUNTO Vengono descritti e illustrati alcuni esemplari anomali di Lepidocyclina 
(Nephrolepidina) morgani Lemoine & R. Douvillé caratterizzati soprattutto dalla presenza di 
tre raggi di camere equatoriali. Dallo studio di diverse sezioni assiali si è potuto constatare che 
tali esemplari presentano due apparati embrionali. Vengono infine presentate alcune ipotesi 
sul/' origine di tali anomalie. 

ABSTRACT Some anomalous specimens of Lepidocyclina (Nephrolepidina) morgani 
Lemoine & R. Douvillé with three << spokes >> of equatorial chambers are described and illus­
trated. The study of many vertical sectio.ns demonstrates that the specimens examined bave 
two embryonic apparatuses. A tentative interpretation of such anomalous structure is given. 

INTRODUCTION 

An examination of an assemblage of 
Lepidocyclina and Miogypsina collected from 
a new fossiliferous outcrop recently disco­
vered by one of us (E. Serpagli) in the re­
gion of Montegibbio, South-West of Modena 
(Northern Apennines, F. 86, Tav. I SO, 
200m NO of Capriola), showed the presence 
of many anomalous specimens of Lepidocy­
clina, ali of which can be classified as Lepi­
docyclina (Nephrolepidina) morgani Lemoine 
& R. Douvillé. 

The research has been undertaken with 
the financial support of the Consiglio Nazio-
11ale delle Ricerche in the Institute of Pa­
leontology, Modena University. Director: 
Prof. E. Montanaro Gallitelli. 

'"fhe faunal assemblage is: 

Lepidocyclina (Nephrolepidina) morgani Le­
moine & R. Douvillé 

1\1.iogypsina (Miogypsinoides) complanata 
Schlumberger 

Robulus sp. 

V ulvulina sp. 

Other authors have also observed ano­
malous individuals among the orbitoidal Fo­
raminifera but the present materiai contains 
a higher proportion than formerly reported. 

The anomalous specimens, seventeen in 
all, are about 3.7°/ 00 of the total amount 
of specimens. Berry ( 1. 9 31) found a percen­
tage of 0.4°/00 and Kecskemeti (1959) a per­
centage of about 1 ° / oo in Discocyclina pratti 
(Michelin). 

PREVIOUS STUDIES 

Authors who bave studied growth ano­
malies in orbitoidal Foraminifera have de­
monstrated two principal types of anomaly. 



EXPLANATION OF PLATE 25 

Figs. la-k - Lepidocyclina (Nephrolepidina) morgani Lemoine & R. Douvillé, anomalous specimen. MP 
5137. la-e, aspects of three external surfaces; ld-e, vertical views showing three << spokes >> of 
equatorial chambers; lf-h, sides views showing three different layers of equatorial chambers; 
li-k, series of vertical sections in the same specimen sho,ving the embryonic apparatuses. 

All figures x 19. 
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The first type concerns the embryonic 
apparatus, i. e. multiple or multilocular 
embryonic chambers but in formation a sin·· 
gle, regular layer of equatorial chambers 
(Hodson, 1926, pl. 7, figs. 4-6; Zuffardi­
Comerci, 1929, pl. 9, fig. 22; Cole &

Gravell, 1952, pl. 95, fig. 6; Cole, 1960, 
pl. 4, figs. 4-5 and 1962, pl. 7, figs. 4-6). 

The second type, on the other hand, is 
brought about by the fusion of two indi­
\1iduals (Checchia-Rispoli, 1909, pl. 6, figs. 
27 a-b, pl. 7, fig. 1; Cushman, 1920, pl. 26, 
figs. 6-7; Zuffardi-Comerci, 1926, pl. 2, 
fìg. 2 and 1929, pl. 9, fig. 21; Berry, 1931, 
pl. 5, fìgs. 6-8; Kecskemeti, 1959, pl. 2, 
figs. 2, 4, 5; Bieda, 1963, pl. 24, fig. 2). 

While the anomalies of the first type 
have been fully discussed and illustrated, 
those of the second type have been illustra­
ted mainly only in so far as their external 
features are concerned. 

Only Checchia-Rispoli (1909) and Bieda 
( 1963) have shown two individuals of Dis­
cocyclina in vertical section but where the 
embryonic apparatus is not visible. Thus, as 
far as we are aware, no author has illustrated 
this anomaly in Lepidocyclina with internal 
sections, far less with a series of successive 
sections of the same individuai crossing also 
the embryonic apparatus. 

DESCRIPTION OF THE ANOMALIES 

The fundamental external feature of the 
anomalous specimens examined is that of 
three << spokes >> of equatorial chambers; 
hence the specimen has three faces with 
lateral chambers instead of the two found 
in normai forms. 

These three << spokes >>, which are clearly 
seen when the specimen is viewed vertically 
(pl. 25, figs. ld-e), meet reciprocally at an­
gles of more or less 120°. This is the type 
of anomaly most frequently found in our 
materiai. 

Another type of anomaly is shown in 
plate 26, fìg. 4 viz. two specimens fused 

perpendicularly in such a way that the 
equatorial planes are arranged like the links 
of a chain. 

In writings on the subject few authors 
have pointed out the occurrence of orbitoi­
dal Foraminifera with three << spokes >> of 
equatorial chambers. They have dealt mainly 
with the development of an individuai fused 
to the side of another partly or already 
fully developed individuai (Zuffardi-Comerci, 
1926; Berry, 1931; Kecskemeti, 1959). Only 
the specimen of Orthophragmina trigonalis 
Checchia-Rispoli illustrated by Checchia-Ris­
poli (1909) in plate 6, figs. 27a-b and in 
plate 7, fìg. 1, and the specimen of Disco­
cyclina ephippium (Schlotheim) illustrated by 
Bieda (1963) in plate 24, fig. 2, seem com­
parable, as will be seen, to what has been 
found in our materiai. 

The study of the external features al­
ready seems to suggest two individuals. In 
fact two of the three << spokes >> are con­
tinuous while the third joins them more or 
less in the middle and combines with them. 
However, it does not correspond to the type 
noted by Berry ( 19 31) and by Kecskemeti 
(1959), in which the two individuals are 
quite distinct; but instead to the much more 
complex type illustrated by Checchia-Rispoli 
(1909), in which the two individuals have 
achieved a closer union and a fuller collabora­
tion in the construction of the shell. This 
is also proved by the continuity of ornamen­
tation on the sides which is common to both 
individuals, as it is shown in figures la-h in 
plate 25. 

After photographying the external featu­
res, vertical sections were taken of some 
specimens so that the internal aspects of the 
anomalies could also be observed. It is in­
teresting to note that while the external 
features are more or less constant in ali 
specimens, the internal features, and in par­
ticular those of the embryonic apparatus, 
are of different types. 

In type 1, illustrated by the vertical sec­
tion of specimen 5138 (pl. 26, fig. 3) and by 
the series of vertical sections of specimen 
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5142 (pl. 26, figs. 2a-e ), there are two com­
plete embryonic apparatuses both consisting 
of a protoconch and of a deuteroconch. Fur­
thermore, in the last two photographs of 
the series of sections of specimen 5142 
( pl. 26, figs. 2d-e) it can be seen how one 
individua! completely developed its own layer 
of equatorial chambers, while in the other 
development is restricted to only half the 
layer. 

Text-fi.g. 1 

Diagrammatic sketch of the relations between proto­
conches and deuteroconch from the series of 
vertical sections in specimen 5139 ( viz. pl. 26, 
fi.gs. la-e). 

In type 2, illustrated by the series of 
vertical sections of specimen 5139 (pl. 
26, figs. la-d), the embryonic apparatus 
turns out to consist of two protoconches 
with a common deuteroconch (viz. text­
figure 1 ). Here again, it can be seen fro·m 
the last photograph of the series how a sin­
gle layer of equatorial chambers is fully 
developed and continuous. 

In type 3, illustrated by the series of 
"�ertical sections of specimen 513 7 (pl. 25, 
figs. li-k) and also shown externally in plate 
25, figs. la-h, the embryonic apparatus seems, 
at first sight, to consist of two large cavities 
o·f approximately the same dimensions. If
the t\VO cavities are interpreted as proto­
conch and deuteroconch respectively, thus
belonging to a single individua!, one is
faced with three difficulties: first of all, one
cannot explain how a single embryonic ap­
paratus was able to create two individuals,
even if one of them is only partly developed;
secondly, in a series of successive, parallel
\'ertical sections across the embryonic appara­
tus of Lepidocyclina (Nephrolepidina) mor­
gani Lemoine & R. Douvillé there should
be considerable variation in the reciproca!
dimensions of protoconch and deuteroconch,
which is not true of the series of sections

carried out by us; finally, the wa.11 of the 
protoconch which remains within the deute­
roconch and is generally arched, is clearly, in 
this case, straight (pl. 25, fig. 1 j ). One should 
add that such an interpretation would be out 
of line with previously illustrated cases in 
,vhich the embryonic apparatus was clearly 
double. 

If, however, the pro file of the external 
edge of the two embryonic cavities is care­
fully studied, particularly in the section il­
lustrated in plate 25, fig. lj, one will see two 
small inflections of the wall corresponding 
to each cavity. These inflections could mean 
that there are two protoconches no longer 
separate from the respective deuteroconches. 
The dividing wall could have disappeared 
either as a result of reabsorption or during 
the fossilitation process. Each of the two 
cavities would therefore correspond to the 
protoconch and the deuteroconch of a dis­
tinct individua! (viz. text-figure 2). The two 

• 

. . . . .  

1'ext-fi.g. 2 

Interpretation of embryonic apparatus of specimen 
51.37 (viz. pl. 25, fig. lj). 

deuteroconches would have a part of their 
wall in common. Thus interpreted this last 
case would take its place among the ano­
malies of the first type with two distinct 
complete embryonic apparatuses. 

CONCLUSI ON 

Thus, whether one bases one's con­
clusions on the external or on the internal 
features as evidenced by the series of sec­
tions, it would seem clear beyond doubt that 
the specimens of I�epidocyclina we examined 
consist of two individuals. It does not seem 
appropriate, therefore, to conside1· these 
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Figs. la-d - Lepidocyclina (Nephrolepidina) morgani Lemoine & R. Douvillé, anomalous specimen. MP 5139. 
Series of vertical sections in the same specimen showing the embryonic apparatuses. 

2a-e - Lepidocyclina (Nephrolepidina) morgani Lemoine & R. Douvillé, anomalous specimen. MP 5142. 
Series of vertical sections in the same specimen showing the embryonic apparatuses. 

3 - Lepidocyclina (Nephrolepidina) morgani Lemoine & R. Douvillé, anomalous specimen. MP
5138. Vertical section showing the embrionic apparatuses.

4 - Lepidocycli.na (Nephrolepidina) morgani Lemoine & R. Douvillé, anomalous specimen. MP 5140.
External view of two individuals arranged like the links of a chain.

5 - Lepidocycli.na (Nephrolepidina) morgani Lemoine & R. Douvillé, anomalous specimen. MP 5141.
Vertical view showing three << spokes >> of equatorial chambers.

6a-b - Lepidocyclina (Nephrolepidina) morgani Lemoine & R. Douvillé, anomalous specimen. MP 5143. 
Vertical views showing the external features. 

All figures x 34. 
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double specimens as new species, as Chec­
chia-Rispoli (1909) and Berry (1931) did. 

Nevertbeless, if tbese cases of double 
specimens are not infrequent, tben tbe cause 
,vbich led to tbeir formation remains ob­
scure and one can only suppose some ex­
planations on this point. Any pathological 
factor can be excluded straight away as we 
bave seen tbat it is a question not of abnor­
mally developed individuai but of two indivi­
duals bonded together. 

According to an early hypothesis, also 
reported by Tasnadi-Kubacska (1962, page 
36 ), it is arguable that two gamonts, at a 
very young stage, come into contact by 
means of their pseudopodia, thus developing 
a single shell in which, however, the features 
of two distinct individuals are present. As 
observed by Kecskemeti (1959) recent zoo­
logica! writings report similar cases ( e.g. those 
of tbe Mastigopbora) in wbicb two or more 
individuals bave fused togetber. 

Anotber possibility, always to be borne 
conjecturally in mind, is tbat during schi­
zogony two nuclei remained within a single 
celi. It would then be a case of polivalence, 
also pointed out by Le Calvez (1959, fide 
Loeblicb & Tappan, 1964, page C. 70) in Pla­
nulina · mediterranensis d'Orbigny and by 
Kecskemeti (1962) in Nummulites. 

Finally, according to a tbird hypotesis, 
it is arguable tbat tbe two nuclei wbich pro­
duced tbe two embryonic apparatuses derive 
from tbe division of a single nucleus within 
tbe same celi. Por tbis last hypothesis we 
are indebted to Prof. G. Cagnetti, Director 
of tbe Institute of Zoology, Modena Univer­
sity, to wbom we bere express our gratitude. 

Specimens examined and fìgured bave 
been deposited in tbe Institute of Paleon­
tology, Modena University, Collection M. P. 
11. 5137 - 5146.
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