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Abstract: The edible sea urchin Paracentrotus lividus is the most common echinoid species

in sublittoral habitats in the Mediterranean Sea. Biometric parameters (spiny test diameter,

spiny test length, test diameter, test length and weight) were measured on sea urchins
collected from the coast of Antalya. All sea urchins were dissected and indices of gonad and
body components were calculated using wet and dry index method. The results of the study
showed that mean test diameters of sea urchins were found 72.47+0.84 mm with spines,
45.62+0.80 mm without spines. The body wet weight was between 33.68 and 57.81 g. The
gonad lops lengths varied between 19.73 mm and 23.31 mm amongst the total number of
echinoids samples. It was determined that total weight of P. /ividus consisted of 21.69% test,
25.71% perivisceral liquid, 9.17% gut, 4.12% lantern and 5.29% gonad.
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Introduction

Gonads are edible part of the sea urchin and sea urchin
industry is based on the production of marketable gonads.
Therefore gonad yield is an important factor in the
commercial exploitation of sea urchins. Paracentrotus
lividus diameter (horizontal test diameter without spines)
can reach 7.5 cm. (Bannet, 1925; Boudouresque et al.,
1989; Lozano et al., 1995) and 7.0 cm in Britania, Ireland
(Pizzola, 2002) and Turkiye (Kose, 2005).

Sea urchins can adapt their morphological and
physiological according to the
environment in which they grow up in (Ebert, 1996).
Gonad, gut and test amongst physiological indices can be
used to indicate habitat quality and nutritional situation
(Murillo-Navaro and Jimenez-Guirado, 2012). Gonad
indices of P. lividus were 4-5% in Algeria (Soualili and
Guillou, 2009), 5-6% (Spirlet et al., 1998) and 6-12%
(Spirlet et al., 2000) in Brittany, France, 2-8% in Turkey
(Lok and Kose, 2006). Murillo-Navaro and Jimenez-
Guirado (2012) reported that the gut index was
7.7910.24% in P. lividus. In the seagrass bed, the gut
index of P. lividus without gut contents was 2.0+0.5%
(Fernandez and Boudouresque, 1997). Spirlet et al.,

characteristics

46

(1998) demonstrated that the mean gut index was 2.78%
according the dry weight method.

This species constitutes a valuable product for the
fishery industry in some areas of the region, data is lacking
about P. /ividus in this area. In Turkey, populations of
P. lividus are abundant in subtidal community and there is
not overexploitation like European countries.

Materials and Methods

Sea urchin individuals, P. [lividus, were gathered
(36°50°00”N; 30°36°00”E) from Antalya. In the
laboratory, biometric parameters (spiny test diameter,
spiny test length, test diameter, test length) were measured
on sea urchins using Vernier callipers (IP 66-Mitutoyo
Absolute). After 5 minute of drainage on a filter paper,
each sea urchin was wet-weighted by 0.01 g precision
electronic laboratory scales (GE 412 Sartorius). Then, sea
urchins were dissected through peristomal membrane and
wet body components (gonad lops, gut, Aristotle lantern,
perivisceral and test) were weighed separately. Indices of
body components were calculated using wet index method
(Lawrence et al., 1965).

CI (body component index) (%) = (Wet weight of body
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Table 1. Biometric parameters of Paracentrotus lividus.

Body components indices variations in Paracentrotus lividus

Spiny diameter (mm) Diameter (mm) Spiny height (mm) Height (mm) Total weight (mm)
72.47+0.84 45.62+0.80 46.80£0.55 27.00£0.44 43.84+1.37
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Figure 1. Sizes of gonad lop.

component / Total wet weight of sea urchin) x 100

Results

The biometric parameters were as illustrated in Table 1.
The results of the study showed that mean test diameters
of sea urchins were 72.47+0.84 mm with spines,
45.6210.80 mm without spines. The body wet weight was
between 33.68 g and 57.81 g.

The mean gonad lop lengths varied between
19.7320.67 mm (Gonad 5) and 23.31+£0.66 mm (Gonad
1). Minimum gonad lop length was 12.45 mm and
maximum was 29.45 mm. (Fig. 1).

Indices of the body components were illustrated in
Figure 2. The mean indices of gonad, gut, Aristotle
lantern, perivisceral and were 5.29+0.51%,
9.171£0.61%, 4.8440.10%, 25.7110.88%
21.69+0.52%, respectively.

test
and

Discussion

Gonad indices of P. lividus gonad indices were changed
according to regions, such as 5-6 % (Spirlet et al., 1998)
and 6-12% (Spirlet et al., 2000) in Brittany, France, 4-5%
for P. lividus in Algeria (Soualili and Guillou, 2009). In
this study, gonad index (5.29%) was similar the other
studies values because the study area was close the other
localities.

The physiological indices of echinoid species and the
abiotic factors all have an annual cycle and thus, they are
all correlated naturally. Murillo-Navaro and Jimenez-
Guirado (2012) reported that the gut index was
7.7920.24% in P. lividus. In the seagrass bed, the gut
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Figure 2. Indices of the body components of Paracentrotus
lividus.

index of P. /ividus without gut contents was 2.0+0.5%
(Fernandez and Boudouresque, 1997). Spirlet et al.,
(1998) demonstrated that the mean gut index was 2.78%
according the dry weight method. The gut index was
higher (9.17%) than those obtained by other researcher,
probably cause of environmental effects such as food and
temperature.

In all measurements, the first gonad lop length was
longest and the fifth gonad lop length was shortest. This
difference may be due to difference of gamete release
from each gonad lops. Abiotic factors can affect a range
of parameters such as growth rate, maximum size,
reproduction and body morphology (Lozano et al., 1995).
In this study, it is observed that P. /ividus consisted of
21.69% test, 25.71% perivisceral liquid, 9.17% gut, 4.12
% lantern and 5.29% gonad of total wet weight.

References

Bannet 1925. Documents paur servir a lotude des voriotions
chez les Echinides. Bull ints Océanogr, 462: 1-28.

Boudoruesgue C.F., Verlague M., Azzolina J.F., Mernesz A.,
Nédélec H., Rico V. 1989. Evolution des populations de
Paracentrotus lividus ef d’ Arbacia lixula (Echinoidea) le
long d’'un Trnsect permanent o’Goleria (Corse).Trav Sc:
Parc Not rég. Res Not Core, 22: 65-82.

Ebert T.A. 1996. Adaptative aspects of phenotypic plasticity in
echinoderms. Oceanologica Acta, 19(3-4): 347-355.
Fernandez C., Boudouresque C.F. 1997. Phenotypic plasticity of
Paracentrotus lividus (Echinodermata: Echinoidea) in a
lagoonal environment. Marine Ecology Progress Series,

152: 145-154.



ACTA BIOLOGICA TURCICA 32(2): 46-48, 2018

Kose A. 2005. A study about the gonad productivity and the
indices changes of sea urchin (Paracentrotus Ilividus,
Lamarck 1816). Phd in Department of Aquaculture.
Bornova-izmir-Tiirkiye.

Lawrence J.M., Lawrence A.L., Holland N.D. 1965. Annual
cycle in the size of the gut of the purple sea urchin,
Strongylocentrotus purpuratus (Stimpson). Nature, 205:
1238-1239.

Lozano J., Galero J., Lopez S., Turon X., Polacin C., Morera G.
1995. Biological cycles and recruitment of Paracentrotus
lividus (Echinodermota: Echinoidea) in two contrasting
habitats. Marine Ecology Progress Series, 122: 197-191.

Lok A., Kose A. 2006. Urla Iskele’den toplanan deniz
kestanelerinin (Paracentrotus lividus, Arbacia lixula)
gonadosomatik indeks degisimi. Ege Universitesi Su
Uriinleri Dergisi, 23(1-2): 7-11.

Pizzola P.F. 2002. Paracentrotus lividus. Purple sea urchin.
Marine Life information. Network: Biology and
Sensitivity Key Information sub-programme.

Murillo-Navarro R., Jimenez-Guirado D. 2012. Relationship
between algal food and gut and gonad conditions in the
Mediterranean Sea urchin Paracentrotus Ilividus (Lam.)
Mediterranean Marine Science, 13(2): 227-238.

Soualili D., Guillou M. 2009. Variations in the reproductive
cycle of the sea urchin Paracentrotus lividus in three
differently polluted locations near Algiers (Algeria).
Marine Biodiversity Records, 1-6.

Spirlet C., Grasjean P., Jangaux M. 1998. Reproductive cycle of
echinoid Paracentrotus lividus. analysis by means of the
maturity  index. Invertebrate  Reproduction and
Development, 34(1): 69-81.

Spirlet C., Grosjean P., Jangoux M. 2000. Optimization of
gonad growth by manipulation of temperature and
photoperiod in cultivated sea urchins, Paracentrotus
lividus (Lamarck) (Echinodermata). Aquaculture, 185: 85-
99.

48



