





Sexual Dimorphism in a New Species of Cassiduloid Echinoid...

Description

Tests are 33-47 mm in length, 28-40 mm in width
and 14-20 mm in height. They are ovate in outline with
the widest part of the test towards the posterior (Fig. 3).
Anterior and posterior margins rounded and maximum
height lies at the apical system.

Adoral surface flattened and slightly concave.

Peristome large, oblique, positioned approximately
central or slightly migrated towards anterior of the test.

Periproct inframarginal, completely visible from
below, transversely elongate and subtriangular in
outline.

Apical system positioned central, with four nearly
rounded gonopores (Fig. 4), Madreporite fill almost the
entire apical disc. Genital plates either greatly reduced
or absent.

Figure 3. Pygaulus baghinensis. A-D: female; A, apical B,
oral and D, lateral views C, apical system of the same
specimen, showing the four wide gonopores. E-H: male, E,
apical F, oral and H, lateral views G, apical system of the
same specimen, showing the four small gonopores. I, apical
view of hermaphrodite specimen J, apical system of the same
specimen, showing the three small gonopores and one wide
gonopore. G = gonopore. Scale bar represents 2 cm. Close up
pictures (C, G and J) x24.
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Ambulacra flush with the test, large and subequal in
length. They are extremely board and open. On the
apical surface, ambulacra are weakly flexed in width
and consist of markedly anisoporous pore-pairs formed
a mixture of elongate and circular ones. Ambulacra are
about one third of interambulacra at the ambitus. On the
oral surface the ambulacra are nearly well developed,
nonpetaloid and straight. They become narrow slightly
towards the peristome, and phyllodes extend from the
peristome for about 1/3 of the radial length.

Figure 4. Camera lucida drawings of apical and oral surfaces
in Pygaulus baghinensis. A, apical surface of a female,
showing apical system; B, oral surface of a female, showing
peristome and phyllodes; C, apical surface of a male, showing
apical system; D, oral surface of a male, showing peristome
and phyllodes.
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Figure 5. Scatter diagram showing the variation in gonopore
diameter according to test size (left) and length size according
to test width (right) in Pygaulus baghinensis.
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The interambulacra are flush with the ambulacra and
consist of large and wide plates, both in apical and oral
sides.

Remarks

In Kier’s [6], Pygaulidae is distinguished from all
other cassiduloids by having an oblique peristome. The
family ranges from Early Cretaceous (Valanginian) to
Paleocene and contain following genera: Pygopistes,
Echinogalerus, Plagiochasma, Amblypygus, Pygorhyn-
chus and Pygaulus.

Although Lambert and Thiery [11] recognized some
13 species of Pygaulus, but there are little reviews
within this genus. Some species of Pygaulus reported by
Lambert and Thiery [11] are as below:

P. faasi, P. macropygus, P. matheyi, P. morloti, P.
ovatus, P. subaequalis, P. subinferus, P. jonatus, P.
desmoulinsii, P. coquandi.

Sexual Dimorphism in Adult Pygaulus baghinensis

Gonopore diameters were measured in eleven
specimens, showing distinctive variation (Fig. 5). Seven
specimens posses gonopores, with diameter ranging
between 0.7-1 mm, larger than those of the three other
specimens, ranging from 0.2-0.3 mm. In accordance
with the recent sea-urchin dimorphism, specimens with
large gonopores can be considered to be females and
those with small gonopores to be males. The females are
37-47 in length, 34-38 mm in width and 15-19 mm in
height. Their petals are conspicuous and flush with test
surface. The males are 33-47 mm in length, 28-40 mm
in width and 14-20 mm in height. They have petals that
are slightly inconspicuous. In one specimen apical disc
has 4 gonopores of which one (G1) is distinctively very
larger, 3 mm, than the others, 1 mm. In this specimen
the length, width and height are 45, 34 and 17 mm,
respectively. The conspicuous variability in gonopores
diameter allows concluding that this specimen is a
hermaphrodite individual.

Results and Discussion

Sexual dimorphism in Cretaceous irregular echinoids
is rare. Almost all dimorphic Cretaceous echinoids are
regular specie [9]. Some species such as Hemiaster
(Leymeriaster) similes from the Upper Cenomanian of
southwest France [14] and Nucleopygus (Jolyclpus)
jolyi [15] represent the oldest example of secondary
sexual dimorphism known in irregular echinoids.
Neraudeau [14] has shown that immature juvenile
hemiasterids have closed gonopores. During the
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ontogeny, when the test reaches to a certain size,
gonopores open, while the test has not achieved all the
characteristics of the species morphology. This
corresponds to the pre- adult stage. Finally genital pores
open widely and the test acquires final adult
morphology. At this stage, the echinoids are adults and
sexually mature.

Variation in gonopore diameter found in Pygaulus
baghinensis allows concluding that this species was
sexually dimorphic. Open gonopors, besides the size of
the tests show that all the specimens are adult and
therefore sexually mature. The females have gonopores
two to three times wider than those of the males.
Moreover, they have larger size, more conspicuous
petals and are more numerous than males in the
Pygaulus population.
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