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Resumo

Ocorréncia de anormalidade na estrela-do-mar Astropecten indicus (Doderlein, 1888) (Echinodermata:
Astroidea) em dguas costeiras de Parangipettai, costa sudeste da india. Exemplares de Astropecten indicus
foram coletados acidentalmente em desembarques de pesca, no porto de Mudasalodai, Tamil Nadu em novembro
de 2011. De um total de 134 individuos coletados, 3 (2,2%) apresentavam um numero anormal de bragos (quatro
ou seis). Normalmente, 4. indicus tem cinco bragos, sendo o desvio do pentamerismo um fendomeno raro em
estrelas do mar. As observagdes sugerem que tais desvios ndo sdo hereditarios, mas uma consequéncia das
perturbagdes ambientais sobre a metamorfose de larvas e/ou regeneragdo anormal de bragos.
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Abstract

Starfish Astropecten indicus was collected from bycatch landings at Mudasalodai fishing harbour, Tamil
Nadu (India) in November 2011. Totally 134 specimens collected among three specimens (2,2%) have abnormally
developed four and six arms. Normally, 4. indicus has five arms and the deviation from pentamerism is a rare
phenomenon in starfishes. The present observations suggest that deviations from pentamerism are not a heritable
character but are a consequence of environmental perturbations on the metamorphosis of larvae and/or abnormal
regeneration of arms.
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Introduction

Echinoderms are pentamerous and therefore most
of the asteroids have only five arms. However, some
of the asteroids like Luidia maculata, Acanthaster
planci and others always have more than five arms. In
some of the asteroids like Pentaceraster regulus and
Protoreaster linckii, the number of arms may be less
than five or more than five due to freak formation at the
time of development. Body shape abnormalities (e.g.
abnormal arm number in normally pentamerous species)
were also reported in asteroids. According to Hotchkiss
(1979), these abnormalities appear to be generally the
consequence of regeneration of predator injury.

In members belonging to the families
Ophidiasteridae, Echinasteridae and some others, the
arms are long, slender and brittle. They break either
due to injury or by autonomy, especially when they are
disturbed. Such specimens regenerate more number of
arms, even though a complete starfish can be developed
from a single arm. Although Echinoderms are highly
evolved among invertebrates, they show primitive
characters like autotomy, regeneration, radial symmetry
and asexual reproduction (JAMES, 1999).

Material and Methods

Sample collection

Abnormal starfishes collected from bycatch landing
(trawler) at mudasalodai fishing harbour (L 1), Southeast
coast of India in November 2011 (Figure 1) was preserved
in 5% buffered formalin — seawater mixture. Specimens
were identified as Astropecten indicus (Doderlein, 1888)
using the monograph of shallow water Indo-West Pacific
echinoderms (CLARK; ROWE, 1971).

Taxonomic characters

Astropecten indicus has closely packed small
abactinal paxillae but were not in regular transverse
series. Superomarginal plates were distinct, often with
a small tubercle-like spinelet. Two pairs of actinal
intermediate plates in each interradius. Inferomarginal
plates with a single, pointed spine at the margin and
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pointed spinelets on the actinal surface. The middle
series of which consists of longer spinelets.

FIGURE 1: Study area.
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Results and Discussion

Astropecten indicus usually has five arms (Figure
2), but those with four arms (Figure 3) and six arms
(Figure 4) were found in the present observation. The
unusual or abnormal forms were exhibited due to
either injury or by autonomy, especially when they are
disturbed. Such specimens regenerate more number of
arms. Worldwide, only limited observations were made
on the abnormal forms of sea stars (HOTCHKISS,
2000). Although these forms were rare in global
populations (0.29%), they can reach important
frequencies in some locations. James (1999) has
reported six and four armed starfish A. indicus and some
other abnormal seastars from Gulf of Mannar region
(Table 1). Hotchkiss (2000) has reported the unusually
wide and two ambulacural groove that extended in
single tip. Samuel and Jerome (2002) have recorded
four abnormal forms presenting deviation from the
classical pentamerism of echinoderms observed within
the brittle-star Amphipholis squamata.
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FIGURE 2: Astropecten indicus (usual forms). FIGURE 4: Astropecten indicus (abnormal 6 arms forms).
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TABLE 1: Abnormal starfish species from Indian waters described by James (1999).

Order Family Species Regions
Valvatida Oreasteridae Pentaceraster regulus Gulf of Mannar
Protoreasler linckii Mandapam
Ophidiasteridae Linckia multijora Mandapam
Nardoa galatheae Car Nicobar, Andaman
Asterinidae Asterina lorioli Mandapam
Paxillosida Astropectinidae Astropecten indicus Gulf of manner

Large number of strictly pentamerous families of
starfish supports the interpretation of “rigid control”
of pentamerism. As noted by Lawrence and Komatsu
(1990) the control of ray number is very precise in five-
rayed species. Four or three arms formed during the
metamorphosis is the result of teratological incomplete
development, which is generally consistent with the
observations of Allain (1972) on Asterina gibbosa,
Marsh et al. (1986) on Echinaster spinulosus and Clark
(1988) on Patiria miniata. Watts et al. (1983) however
present the evidence that ray number abnormalities in
asteroids can be caused by high salinity during early
development. The present results suggest that deviations
from pentamerism are not a heritable character but are
a consequence of environmental perturbations on the
metamorphosis of larvae and/or abnormal regeneration
of arms.
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