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Abstract. Imposex is an endocrine disruption syndrome, in which females of marine
gastropods develop sexual characteristics of males (penis and/or vas deferens). This syndrome
is caused by tributyltin (TBT) or triphenyltin (TPT), toxic organotin compounds found in naval
paints used as antifouling system in boats and artificial structures. The main objective of this
study was to assess the incidence and severity of imposex in Turbosp.A hundred individus of
Turbo sp was collected from Ujung Piring waters of Jepara, and observed for their sex and
imposex. The results showed that the ratio male and female was 1.13 : 1, and the frequency of
imposex females was 64.58%. The relative penis size were longer in imposex female than in
male. The possibility of pollution was clearly shown from high evidence of imposex female.
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1. Introduction

A shipping activity in coastal areas is an example of the causes of marine pollution. Generally, The
shipping activity happens on the ships which use antifouling paint containing of tributyltin on the body
structure and ship propellers. The effects of the use of tributyltinare very hazardous to the incident
conditions including macrozoobenthic organisms existence in it.

According to [1] the concentration of tributyltin 1 pg./l itself can lead to the imposex. For
example, in 2003 in Jakarta Bay It was found that the concentration of tributyltin in sea air was
reaching 15 pg./I and the bladder in sediment attained 649 pg./g. So the imposex level occured in
Jakarta Bay is very high.

The regulation in the use of tributyltin was applied in many countries in the late 1980s, which
was aimed to reduce the vessels further so, the result of the regulation could bring down the
concentration of tributyltin in the estuary water column normally, which was dominated by the small
vessels. However, it does not mean concentration reducing of tributyltin was over. The contamination
happened previously remained enough high level at some events and the chronic effects of sensitive
marine organisms. This is due to the attraction between tributyltin and sediment so it can settle and
locate in the sediment. The deposition of tributyltin in the sediments may affect on benthic organisms
that can accumulate tributyltin from sediments in the gastropods so anomalies occur in the anatomy of
the gastropods [2].
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One of the biota affected by tributyltin is gastropods. Tributyltin can lead to the occurrence of
imposex on the female and male antelope, that result in the destruction of the reproductive system so it
can be able to affect their population. This study is aimed to observe the occurrence of the nozzle on
the body of the gastropod Turbo sp. Which is located in Ujung Piring waters which has a shipping
activity in Mlonggo Sub-district, Jepara Regency.

2. Material and method

The research material used in this research is gastropod organism typed of Turbo sp. It was obtained
from Ujung Piring water, Mlonggo sub-district, Jepara regency. The number of gastropod samples
used is 100 pieces, with heights of ranging approximiately from 1.2 cm to 2.5 cm. Samples were
acquired at each point and then inserted into a plastic zip lock and stored in an ice cool box to keep the
sample fresh until it is brought to the laboratory for the further analysis.

Sample of gastropods that have been compiled and cleaned in the laboratory, then placed on the
tray for identification. Sampling can be done by viewing at the morphology of the gastropod shell,
such as the shape of the shell, the color of the shell, and the shape of the operculum, which is then
matched with the gatropod guiding book [3]. The entangled samples in the height of the shell, the
width of the shell, and the width of the operculum use a sliding span having a precision of 0.1mm.
Once measured, the sample is weighed out by its total weight and the sample of shell is cracked by
using a hammer cautiously. The body gastropods from the shell isweighed to get the weight data.

The imposex observation on the gastropod samples were carried out by using petri dishes and the
help of loops. The first thing to observe is to know the sex of the gastropod by looking at the color of
the gonads. Female sex can be determined based on the presence of a cream or white capsule gland
(cg), albland gland (ag) that is dark brown or black, sperm ingesting gland (sig) white and yellow
ovary. While the male sex can be ascertained based on the existence of prostate gland (pg) is yellow or
brownish orange and testis are yellow or orange. In the male gastropods can be found seminalis
vesicle (sv) forming channels resembling a white tube winding [4].

Then the next step is to see the position of the gastropod's tentacle, because the location of the
gastropod reproduction is at the lower right part equivalent to the location of the tentacles and close to
the gonads [5]. Individual which has the female's imposex, can be inferred to have pseudopenis and or
vas deferens at the vaginal opening [1]. While individuals which have the male imposex can be
inferred through their small prostate gland and the addition of a large penis to the seminal vesicle [6].
While the ranging height of pseudopenis is the total height of pseudopenis (mm) divided by the
number of measurements [1].

The determination of the imposex can be determined by calculating the Relative Penis Size Index
(RPSI) according to the manner researched by [7] and [4]. Relative Penis Size Index (RPSI) is used for
each population defined as the most of the average female penis formulated as a percentage of most
average male penis [8]. RPSI calculation formula as follows:

RPSI = {(Average height of female’s pseudopenis)®/(Average height male’s penis)®}x 100%
According to [5], the imposex can be seen through the value of the frequency of the imposex
(Fi) which can be obtained from the following formula :

Fi = (No. of Imposex female/No. Total female)x 100%

3. Result and discussion
The result of observation on 100 indvs. Turbo sp. from Ujung Piring Waters, Sekuro
Village,JeparaRegency showed that there were three gastropods condition, i.e. normal male (53
indvs.),normal females (16 indvs.) and imposexfemales (31 indvs.)

The height and width of samples were ranged of 14.35 — 24.7 mm (height) and 13 — 21.6 mm
(width), while the total and body weight were 2.12— 8,7 gr.and 0,85-2,78 gr. The lenght of male’s
penis and female’s pseudopenis were 1,1-8.7 mm.and 1.5-7.2 mm.(Table 1).
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Table 1.The morphometry of Turbo sp. From Ujungpiring waters.

No. Status Total  Shell height  Shell Width Total Body Penis or
(mm.) (mm.) Weight (gr.)  Weight (gr.) Pseudopenis
Height (mm)
1. Male 53 14.35-24.6 12.85-21.6 1.74-8.34 0.98-2.73 1.1-8.7
2. Female 16 14-24.7 13-21.2 2,2-8,7 0.85-2.78 -
3. Imposex female 31 14.65-22.65 13-20.3 2,43-6.5 1,3-2.25 1.5-7.2

There was significant different on ratio of shell height of imposex female and normal female
(Table 2). The evidence of imposex female Turbo sp. was 64.58%. Relative Penis Size Index (RPSI)of
Turbo sp. From Ujungpiring Waters was 187.86%. The average penis height on normal male and
pseudopenisof imposex female was shown in Table 3.

Table 2. Average shell height imposex female and normal female and ratio of imposex female and
normal female Turbo sp.

Status of female Total Average shell height + SD Ratio of imposex female and
normal female
Imposex Female 31 18.33+2.42 182
Normal Female 16 10.09 + 2.69 ’

Table 3. Average penis height on normal male and pseudopenisof imposex female.

JenisBetina Average penis or pseudopenis RPSI(%)
height + SD (mm)
Male 346+15 .
Imposex female 4.26 +1.3 187.96%

Evidence to date suggests that imposex is generally caused by tributyltin (TBT) [8] [9] [10], a
manufactured chemical massively used in self-polishing antifouling paints, which until recently was
the most effective solution to prevent fouling on boat hulls [11]. Numerous investigations have linked
imposex in Neogastropods with TBT contamination from antifouling paint in the marine environment
[12] [13] [14] [15].

As the evidence of 64.58% imposex among female Turbo sp it is suggested that TBT from
antifouling paints on small ships seems the most likely source of imposex in the populations of
Ujungpiring Waters, Jepara. The present results corroborate a previous study and confirm the high
contamination detected in Demak watres [16]. This phenomenon is known to be induced by TBT at
very low ambient concentrations, just a few ng/l are sufficient and imposex development seems dose-
dependent [17]. Furthermore, high correlations between likely sources of TBT and imposex induction
have been confirmed in several studies by chemical analyses of water, sediments and gastropod
tissues. For instance, significant correlations between TBT concentration in seawater and imposex
indices have been reported for Nucella lapillus [18] [19],Thais clavigera [20], Hexaplex trunculus
[21], S. haemastoma [22], and Stramonita haemastoma [23].This sexual aberration is mainly
attributable to TBT in seawater [22] [24]. Imposex levels and organotin body burden can be assumed
to be highest in populations nearest to major shipping activities and gradually lower with increasing
distance from these sources [25] [26].

4. Conclusion
In summary, imposex was recorded in Turbo sp. from three sites of the Ujungpiring waters of Jepara
Regency. The evidence of imposex female Turbo sp. was 64.58%. Relative Penis Size Index (RPSI)of
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Turbo sp. From Ujungpiring Waters was 187.86%. The smallest shell height of female imposex was
14,65 mm suggested the young age of gastropod affected by TBT.

References

[1] Widianwari, P. 2010. lImu Kelautan 02: 399 — 414.

[2] Sudaryanto, A. 2001. JurnalTeknologiLingkungan. 02 (03): 241 — 246.

[3] Oliver, A.P.H. 2004. Guide to Seashells of The World. London : Octopus Publishing Group Ltd.

[4] Tan, K. S.1997. Mar. Pollut. 1997. Bul., 34: 577-581

[5] Kusumastuti, R., Widianingsih, dan R.A.T. Nuraini. .2013. Journal of Marine Research. 2(3):114-
122.

[6] Yusuff, M. F., Zulkifli, S. Z., Ismail, A. 2011. Journal of Tropical Marine Ecosystem 2: 1-9.

[7] Bryan, G. W., Gibbs P. E., Hummerstone, L. G. R. 1986. J. Mar. Biol. Assoc. U.K.,. 66(3): 611-
640.

[8] Gibbs P. E., P.L. Pascoe, and G.R. Burt. 1991. J. Of The Mar. Biolo. Ass. Of the U.K. 67:507-523.

[9] Spooner N., Gibbs P.E., Bryan G.W. & Goad L.J. 1991. Mar.Environ. Res., 32: 37-49.

[10] Sayer C.D., Hoare D.J., Simpson G.L., Henderson A.C.G., Eleanor R. & Liptrot E.R. 2006..
Environ. Sci. Technol., 40(17): 5269-5275.

[11] Terlizzi A., Scuderi D., Faimali M., Minganti V. & Geraci S.1997. Biol. Mar. Medit., 4(1): 496-
499.

[12] Bryan G.W., Gibbs P.E., Burt G.R. & Hummerstone L.G. 1987.. J. Mar. Biol. Assoc. U.K,, 67:
525-544.

[13] Gibbs P.E, Pascoe P.L & Burt G.R. 1988.. J. Mar. Biol. Assoc. U.K., 68: 715-731.

[14] Oehlmann J., Stroben E. & Fioroni P. 1996a. Malacol. Rev. Suppl., 6,: 149-155.

[15] Oehlmann J., Fioroni P., Stroben E. & Market B. 1996b. Sci. Total Environ., 188: 205-223.

[16] Basuki, L.R., Widianingsih, R.A.T.Nuraini. 2016. J. Mar. Res. 23(4):1-8

[17] Bryan G.W., Gibbs P.E., Hummerstone L.G. & Burt G.R. 1986. J. Mar. Biol. Assoc. U.K., 66:
611-630.

[18] Stroben E., Oehlmann U.S., Fioroni P. and Oehlmann J. 1995. Haliotis, 24: 1-12.

[19] Birchenough, A.C., Barnes N., Evans S.M., Hinz H., Kronke 1.C.& Moss C. 2002. Mar. Pollut.
Bull., 44: 534-543.

[20] Horiguchi T., Shiraishi H., Shimizu M. & Morita M. 1994. J. Mar. Biol. Assoc. U.K., 74: 651-
669.

[21] Axiak V., Micallef D., Muscat J., Vella A. & Mintoff B. 2003. Environ. Int., 28: 743-749.

[22] Fernandez A.M., Limaverde A.M., Castro I.B., Almeida A.C.M. & Wagener A.L.R. 2002.,
Cadernos de Salde Publica, Rio de Janeiro.18(2): 463-476.

[23] El Mortaji, H., N.Elkhiati, A. Benhra, B. El Haimeur, M. Bouhallaoui, S. Benbrahim, M. Kabine
and M. Ramdani. 2011. Bulletin de I’Institut Scientifique, Rabat, section Sciences de la Vie 33
(1): 13-18.

[24] Trigui EI Menif N., Lahbib Y., Ramdani M., Boumaiza M. & Le Pennec M. 2007. Vie Milieu,
57(1-2): 37-42.

[25] Leung K.M.Y., Kwong R.P.Y., Ng W.C., Horiguchi T., Qiu J.W., Yang R., Sang M., Jiang G.,
Zheng G.J. & Lam P.K.S. 2006. Chemosphere, 65: 922-938.

[26] Lemghich I. & Benajiba M.H. 2007.. Ecol. Indic., 7: 209-214.



