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This monographic volume is the result of the
need to clarify the diagnostic characters that really
distinguish species and genera belonging to this in-
teresting family of clypeasteroids. 

In particular, during the research on the  Oligo-
Miocene species of Amphiope L. Agassiz, 1840
present in numerous outcrops of Sardinia (Stara et
al., 2012; Stara & Borghi, 2014) have been reported
several difficulties in specific distinction, when was
using only the set of morphological and morpho-
metric data normally used in the past (see Philippe,
1998).

As already observed by Durham (1955), almost
all of the authors prior to his monograph on
clypeasteroids were limited to the description of a
few morphological and/or morphometric data, such
as length, width and height of the test, petal-length
and distance stoma or periproct from the anterior
or posterior margin; all data disconnected from the
plate pattern of the shell and often described by
adjectives.

This practice, unfortunately, left many uncer-
tainties, as is clear from the discussion that lasted
for over a century (see Stara & D. Fois, 2014, and
references therein). In fact much has been dis-
cussed on several morphotypes belonging to the

genus Amphiope rather than Echinodiscus Leske,
1778, only on the basis of shape of their lunules.

The discussion, in fact, concerned about the use-
fulness of the shape of the two posterior lunules
(ellipsoidal elongated along the axis of the rear
ambulacra, or rounded to ellipsoidal transverse to
the rear ambulacra) in the diagnostic applied to the
systematic.

Philippe (1998), studying the Amphiope popu-
lations from the Rhône Basin of South-Eastern
France, and highlighting the great variability of
shape and size of the lunules in the examined in-
dividuals, placed in synonymy with Amphiope
bioculata des Moulins, 1837, all nominal species
previously established in its and in other peri-
Mediterranean regions (except Amphiope boulei
Cottreau, 1914).

To make matters worse, at the current state of
historical research, several specimens used by the
authors as type-species, are nowhere to be found,
poorly defined and with stratigraphic data absent if
not conflicting (for Amphiope, for example, see des
Moulins, 1835–37; L. Agassiz, 1838–41; Cottreau,
1914, Philippe, 1998).

The generic distinction, however, is made easy
since Durham (1955) published the plate patterns
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of two specimens that have been a type-function,
widely diffused by Smith & Kroh (2011) and used
by various authors, such as eg. Jansen & Mooi,
2011.

As admitted by Philippe (1998), given the many
uncertainties arose because of the supposed wide
variability of lunules in Amphiope, it would be
necessary to examine some  sample of extant Echin-
odiscus, the genus closer to Amphiope. From this
correct observation we started to plan the work that
led to the publication of this monograph.

One of the main tools used in this study was
the examination of the plate pattern and internal
structure; to determine the usefulness and reliabil-
ity were examined more than 100 samples of Am-
phiope from different Sardinian's sites, including
more than 40 samples from a single locality (A.
lovisatoi Cotteau, 1895) (Stara et al., 2012; Stara
& Borghi, 2014) and more than 60 extant and fos-
sils "Echinodiscus" from many other locality
(Stara & Sanciu; Stara & M. Fois, 2014).

In particular, we have examined the plate pat-
tern by more than 30 samples of "Echinodiscus cf.
auritus" (Stara & M. Fois, 2014) from Mangili,
Province of Tulear (Madagascar). Of these, the
plates are numbered and have performed the neces-
sary checks of the stability of the encountered
characters.

The result of the research summarized in this
monographic volume has exceeded all expectations
and has allowed us to develop the tools to be used
for generic and specific distinction of echinoids
belonging to this family.

Meanwhile, it became clear that the variability
of the lunules was not the real problem, since Stara
& Borghi e Stara & Sanciu (2014) were able to dif-
ferentiate between different species (some of them
with a very high variability of lunules) of Sardinia
and many other locations.

Overcoming these issues is also fundamental to
achieve one of our main goals: to understand what
were the relationships that these populations have
had with the congeners of other regions of the Proto
Western Mediterranean (Stara & Rizzo, 2013; Stara
& Rizzo, 2014) .

Now we can propose, as a main tool for descrip-
tion of recent and fossils echinoids, analysis of the
plate pattern of the test and in particular those of the
oral interambulacrum 5 and oral / aboral ambulacra
I and IV.

In the case of fossils from different geological
epochs, with the same plate pattern, is also pro-
posed the analysis of the internal structure, since
that, as observed by Stara & Borghi (2014) with the
elapse of geological times, the structure shows
significant changes.

The trend shown by the sample of Sardinia
(over 100 specimens of Amphiope) indicates a
progressive reduction of the plates number  and a
lightening of the structure of the internal supports
system.

The introduction of simple indices used for the
recognition of the shape (Shape Index) and the
size of lunules (Width Index) in Amphiope, as
done by Stara & Sanciu (2014), for example, al-
lowed to further differentiate groups of popula-
tions apparently similar. The use of other data
before overlooked such as the measure within the
ambitus of the interambulacrum 5 (Width at Am-
bitus) and the overall length of petalodium
(Petalodium Length) facilitated further discrimina-
tion between genera and species. Finally, when the
number of samples available makes it possible,
can not miss the statistical analysis, as is done by
Stara & Borghi (2014).

Other characters, such as the difference in the
shape and size of pedicellaria are certainly impor-
tant in supporting the distinction between species
and varieties, but never separately from the analysis
of the characters previously underlined. The use of
these tools has made possible the distinction of two
new genera and two new species within the family
Astriclypeidae Stefanini, 1912, and has allowed us
to lay the basis for the recognition of further differ-
entiation.

It was possible to achieve this work, thanks to
the availability of the web. The rapid access to
relevant documents, before traceable only in few
and far libraries; the ability to instantly contact
other researchers around the world and to get such
important information in real time; the possibility
of obtaining original photos of animals and places
in which examine the characteristics otherwise
unreachable  and geographic data such as, eg.,
topography, vegetation type, type of coasts, alti-
tude of the mountains, has made it possible to
multiply a hundredfold the potential at our dis-
posal. And has certainly facilitated the realization
of this work.
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