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ABSTRACT   

 

Marine gastropods are known to accumulate high metal concentrations in their 

tissues especially in the digestive glands. In this study, the accumulation of Cu, Zn, 

Cd, Cr and Pb in the gastropod Gibbula sp. (Family: Trochidae) has been assessed 

using Atomic absorption, spectrophotometry graphite Furnace. Animals were 

collected from rocky shores at Al-Hanyaa region on the north-east coast of Libya. 

Two groups of animals were studied; one from an area adjacent to a sewage outlet and 

the second was collected from a relatively clean site. Concentrations of metals in the 

viscera, of both adults and juveniles, of Gibbula collected from the polluted site were 

higher than that recorded in the clean site. Thus, there is a tendency for Gibbula 

tissues in the polluted area to have higher concentrations of metals although the 

differences are not always statistically significant. The values recorded for adult 

specimens collected from the polluted and non polluted locations were 0.51±0.27, 

15.95±1.28, 0.021±0.017, 0.47±0.18, 0.60±0.17 vs 0.40±0.11, 9.51± 4.82, 0.03 ± 

0.02, 0.29 ± 0.09, 0.39 ± 0.09 for Cu, Zn, Cd, Cr and Pb µg ⁄mg, respectively. 

Whereas, those recorded for juveniles were 0.51±0.09, 17.02±1.13, 0.032±0.01, 

0.49±0.15, 0.54±0.17 vs. 0.38±0.22, 8.36±2.05, 0.020±0.01, 0.35±0.25, 0.52±0.12 for 

Cu, Zn, Cd, Cr and Pb µg ⁄mg, respectively.  It is suggested that metals are taken up 

by Gibbula sp. viscera directly from the water or from the ingested algae. Also, the 

shell mass was affected with the pollution. 

 
Keywords: Bioindicators; Heavy metals, Mediterranean sea, Gibbula sp.  

 

INTRODUCTION 

 

Heavy metals are among the most common environmental pollutants, and their 

occurrence in waters and biota indicate the presence of natural or anthropogenic 

sources associated with industrial and domestic effluents (Biney et al.,1994; Zarazua 

et al., 2006). They can be easily accumulated by the primary consumer (algae), and 

biomagnified through their transmission across the higher levels of the food chain 

causing a direct effect on the human health (Page, et al., 1987). Lead, copper, 

cadmium, Chromium and arsenic were reported as the most toxic heavy metal 

pollutants (Hutton, 1987). The establishment of an efficient monitoring program to 

identify the contaminant in a given ecosystem became an important priority (Abd-

Allah and Bream, 2001). 

Marine gastropods are known to accumulate high metal concentrations in their 

tissues, especially in the digestive glands. Gibbula is a genus of small sea snails, 

known as top snails or top shells, marine gastropod molluscs in the family Trochidae 

inhabiting the upper intertidal zone on rocky shores, where they graze on algal films 

http://en.wikipedia.org/wiki/Genus
http://en.wikipedia.org/wiki/Snail
http://en.wikipedia.org/wiki/Marine_(ocean)
http://en.wikipedia.org/wiki/Gastropod
http://en.wikipedia.org/wiki/Mollusc
http://en.wikipedia.org/wiki/Trochidae
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or macroscopic algae. Many of them are very tolerant to exposure, living around the 

high tide mark with only brief periods of immersion.  

Sewage effluent is often discharged via outfall into shallow subtidal habitats. 

Along the coasts of the Mediterranean Sea, despite a large amount of domestic and 

industrial sewage is discharged to the sea (USEPA, 2003), few published account 

exists concerning the effects of sewage effluents on gastropods inhabiting rocky 

shores. On rocky shores, sewage discharges can modify natural distribution patterns 

of sessile organisms. The impact of sewage on shallow hard substrate assemblages has 

been assessed along SW Apulian coast, Italy, (Terlizzi et al., 2002). The present study 

aimed to investigate the effects of a sewage discharge in Al Hanyaa city coastal 

region on the ecosystem using marine gastropods as biological monitors to prevent 

pollution wherever possible and to reduce risk for people and ecosystems. 

 

MATERIALS AND METHODS 

 

Collecting of Samples 

The gastropod, Gibbula sp., was examined for heavy metal (Cu, Zn, Pb, Cd, and Cr) 

levels in their soft parts. Samples were collected by hand from polluted and 

unpolluted sites located on the coast of Al-Hanyaa during fall 2009. Immediately after 

collection, snails were transferred fresh inside plastic containers to the laboratory. In 

the laboratory, all samples were washed with running distilled water. Prior to analysis, 

samples were classified, weighed and measured and the whole soft tissues o both 

adults and juveniles were removed from their shells and prepared for analysis. 

Specimen size was ranging between 1.2 and 1.5 cm shell length and 1.8-2.2 cm shell 

width, while the weight ranged between 5.0 – 6.2 gm throughout the work to reduce 

possible variations in metal concentrations due to size and age (NAS, 1980) and to 

assure sampling of mature specimens. In addition, the impact of the outfall on juvenile 

Gibbula was also tested.  

The soft tissues were weighed and wet digested in concentrated nitric acid and 

heavy metals levels have been determined in the digested tissues, and water samples 

using graphite furance atomic absorption spectroscopy instrument (Perkin Elmer) 

based on the method of McDaniel, 1991, and Kraak, et al., 1993. The concentration 

was calculated in µg/mg fresh weight.  

Observed bioaccumulation factors (BAFs) of these contaminants were 

calculated according to Harrahy and Clements (1997) using the following formula: 

 BAF = Ct/Cw 

Where 

 Ct = tissue concentration  

 Cw = water concentration  

Statistical analysis 

Student’s t-test was used to compare least square of means of metal 

concentration in different sites. 

 

RESULTS AND DISCUSSION 

 

The specimens of gastropods were sampled form two sites. The two locations 

were approximately 3–4 km from each other and situated on rocky shore. One 

considered polluted, located directly on the outfall (outlet of a sewage treatment 

station), the other used as a reference area ―clean or unpolluted‖. The outfall serves 

more than 30,000 inhabitants. Waste waters are supposed to be biologically and 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V6N-4JY4146-5&_user=6529615&_coverDate=09%2F30%2F2006&_alid=1102615121&_rdoc=74&_fmt=high&_orig=search&_cdi=5819&_sort=r&_st=1&_docanchor=&_ct=6353&_acct=C000066291&_version=1&_urlVersion=0&_userid=6529615&md5=7163702275c64c1f29bdce05f8acce45#bbib25
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VF5-4JGJJ50-1&_user=6529615&_coverDate=05%2F31%2F2006&_alid=1102615121&_rdoc=29&_fmt=full&_orig=search&_cdi=6001&_sort=r&_st=1&_docanchor=&_ct=6353&_acct=C000066291&_version=1&_urlVersion=0&_userid=6529615&md5=0dbe5e4229303794687101070b2297c4#bib40
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chemically treated, by biwater company, before discharging. Trace metal 

concentrations in snails collected in September 2009 from these locations of Al-

Hanyaa coast are presented in Tables 1-3 and plotted in Figs. 1-3. The results of 

specimens collected from polluted site showed that most metal concentrations in soft 

tissues of snails (adult and juvenile) were higher than that recorded in the clean site. 

Thus, there is a tendency for Gibbula tissues in the polluted area to had higher 

concentrations for all metals compared to clean area, although the differences are not 

always statistically significant. The attained results agree with those of Nicolaidou. 

and Nott, 1998 who stated that the concentrations of metals in the viscera of the 

gastropods Cerithium vulgatum and Monodonta mutabilis are higher than in the 

muscle and significantly higher in the animals from the polluted site. The same 

authors studied the uptake of metals by some gastropods, the accumulation sites and 

the release of the heavy metals in gastropods and found that these factors depend on 

the genera and the sites. Their findings proved that metals are accumulated within 

intracellular mineralized granules as phosphates and within lysosomal residual bodies 

in association with sulphur (Nott and Nicolaidou, 1989, 1990, 1994). 

The highest accumulated metals were Zn and Cu, while the lowest one was Cd 

in both adult and juvenile stage. The values recorded for adult specimens collected 

from the polluted and unpolluted locations were 0.51±0.27, 15.95±1.28, 0.021±0.017, 

0.47±0.18, 0.60±0.17 vs 0.40±0.11, 9.51± 4.82, 0.03 ± 0.02, 0.29 ± 0.09, 0.39 ± 0.09 

for Cu, Zn, Cd, Cr and Pb µg ⁄mg, respectively. Similar results were recorded for 

juveniles, 0.51±0.09, 17.02±1.13, 0.032±0.01, 0.49±0.15, 0.54±0.17 vs. 0.38±0.22, 

8.36±2.05, 0.020±0.01, 0.35±0.25, 0.52±0.12 for Cu, Zn, Cd, Cr and Pb µg ⁄mg, 

respectively. It is suggested that metals are taken up by Gibbula sp. viscera directly 

from the water or from the ingested algae. Depending on the values of 

bioaccumulation factors, the relative bioconcentration variability of the studied 

dissolved metals in adults followed the order: Pb>Zn>Cu>Cr >Cd where the juvenile 

followed the order: Pb> Cu > Cr > Zn >Cd. Similar results were obtained by Catsiki 

and Florou (2006) in the Saronikos and Thermaikos Gulf (Greece) with Mytilus 

galloprovinciallis. 

Also, the shell mass was affected with the pollution where it is noticed that the 

shells of snails collected from the polluted sites were more fragile than those collected 

from the reference site. The agreed with that mentioned by Beeby et al., 2002, who 

found that Pb, affected the shell growth of laboratory-bred offspring of Helix aspersa.  

   Further studies of metal levels in various other intertidal organisms from Al-

Hanyaa rocky shore and the Libyan eastern coast, together with investigations into the 

possible effects of seasonal changes on metal concentration and distribution, are 

currently under way. 

 
Table (1): Heavy metals concentrations (mg/L) determined in water samples                     collected 

from the rocky shore of Al-Hanyaa, Libya. 
Location/Metal Cu Zn Cd Cr Pb 

Polluted 0.6 7.4 0.07 0.32 0.4 

Unpolluted 0.24 5.4 0.03 0.22 0.2 

 

Table 2: Heavy metals concentrations (μg/mg wet weight) determined in Gibbula adults collected from 

two sites of the rocky shore of Al-Hanyaa, Libya. 
Location/Metal Cu Zn Cd Cr Pb 

Polluted 0.51±0.27a 15.95±1.28a 0.021±0.017a 0.47±0.18a 0.60±0.17a 

BAFs 1.0 2.2 0.3 1.2 1.5 

Unpolluted 0.40±0.11a 9.51±4.82c 0.03±0.02a 0.29±0.09b 0.39±0.09c 

BAFs 1.7 1.8 1.0 1.3 2.0 

Means followed with the same letter are not significantly different. 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V6N-4BYBYDX-2&_user=6529615&_coverDate=07%2F31%2F2004&_alid=1122473989&_rdoc=210&_fmt=high&_orig=search&_cdi=5819&_st=5&_docanchor=&view=c&_ct=3059&_acct=C000066291&_version=1&_urlVersion=0&_userid=6529615&md5=b6c26303b7743aef6b752e479f6bab65#bbib23#bbib23
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V6N-4BYBYDX-2&_user=6529615&_coverDate=07%2F31%2F2004&_alid=1122473989&_rdoc=210&_fmt=high&_orig=search&_cdi=5819&_st=5&_docanchor=&view=c&_ct=3059&_acct=C000066291&_version=1&_urlVersion=0&_userid=6529615&md5=b6c26303b7743aef6b752e479f6bab65#bbib24#bbib24
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Table 3: A comparison of heavy metal concentrations (μg/g wet weight) determined   in  Juvenile 

individuals of Gibbula sp. collected from polluted and unpolluted sites of Al-Hanyaa, Libya. 
 

Location/Metal Cu Zn Cd Cr Pb 

Polluted 0.51±0.09a 17.02±1.13a 0.32±0.01a 0.49±0.15a 0.54±0.17a 

BAFs 0.9 2.3 4.6 1.5 1.4 

Unpolluted 0.38±0.22a 8.36±2.05c 0.020±0.01a 0.35±0.25a 0.52±0.12a 

BAFs 1.6 1.5 0.7 1.6 2.6 

Means followed with the same letter are not significantly different. 

 

 

 

 

 

 

 

 

 
Fig. 1: Heavy metals concentrations (mg/l) determined in water samples collected       from the rocky 

shore of Al-Hanyaa, Libya. 

 

 

 

 

 

 

 

 

 
Fig. 2: A comparison of heavy metal concentrations (μg/mg wet body weight) determined in adults and 

Juvenile individuals of Gibbula sp. collected from  Al-Hanyaa coast. 

 

 

 

 

 

 

 

 

 

 
Fig. 3: A comparison of heavy metal concentrations (μg/ mg wet body weight) determined in adults and 

Juvenile individuals of Gibbula sp. collected from Al-Hanyaa coast. 
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ARABIC SUMMARY 

 

 

ليبيا , ى البطٌقذهيات البحرية هي ًوع جيبيولا الوجوعة هي ساحل الحٌيةتأثيراتُ صرف هياٍ الوجاري عل

 
رهضاى عطية صالح

1
احوذ صابر برين  - 

2
 

 البيضاء-كلية العلوم -قسن علن الحيواى -1

ليبيا  -جاهعة عور الوختار القبة-شعبة علن الحيواى، كلية الآداب والعلوم -2

 

ذجَع ذشمٍضاخ عاىٍح ٍِ اىعْاصش فً أّسجرها، خاصح فً اىغذد ٍعشوف عِ اىثطْقذٍٍاخ اىثحشٌح أّها 

دساسح، ذٌ ذعٍٍِ ذشامٌ مو ٍِ اىْحاط، اىضّل، اىنادٍٍىً، اىنشوً واىشصاص فً اىثطْقذًٍ فً هزٓ اه. اىهضٍَح

تاسرخذاً جهاص الاٍرصاص اىزسي رو فشُ اىجشافٍد ىقٍاط شذج ٍىجاخ ( ذشومٍذي: فصٍيح)ٍِ ّىع جٍثٍىلا 

ًِ ىيٍثٍا .اىطٍيِ  ِْ اىشىاطئِ اىصخشٌحِ فً ٍْطقحِ اىحٍْح عيى اىساحوِ اىشَاىً اىششق ٍِ عدْ اىحٍىاّاخ  َِ ذٌ دساسح . جُ

ِْ ٍىقع ّنٍي ّسثٍااً  ٍِ ِْ ٍْطقحِ ٍجاوسج ىَخشر ٍٍآ ٍجاسي واىلاٍّحِ  ٍِ وماّد  .ٍجَىعرٍِِ ٍِ اىحٍىاّاخِ  واحذج 

ِْ ذيل اىرً سجّيدَ ذشمٍضاخ اىَعادُ فً أحشاء اىطىس اىثاىغ وطىس اىش ٍِ تاب اىَجَعح ٍِ اىَىقعِ اىَيىّزِ أعيى 

 .فً اىَىقعِ اىْنٍيِ 

ُِ تاىشغٌ   ِْ اىَعاد ٍِ هنزا، ماُ هْاك ٍٍو لأّسجحِ اىجٍثٍىلا فً اىَْطقحِ اىَيىّثحِ ىرجٍَع ذشمٍضاخ أعيى 

ِْ اىَىاقعِ وماّد اىقٌٍَِ اىَسجّيح ىيعٍْا. ٍِ أُ هزٓ اىضٌادج ىٍَسدْ ٍعْىٌح  حصااٍا دااَااً  ٍِ خِ اىثاىغحِ اىرً جََعدْ 

 ًْ   0.17±  0.60, 0.18± 0.47, 0.017± 0.021, 1.28± 15.95, 0.27± 0.51اىَيىّثحِ وغٍشِ اىَيىّثحِ مَاىراى

ٍِ وصُ  ٍيٍجشاً/ٍٍنشوجشاً 0.09±0.39، 0.09±0.29،  0.02±0.03، 4.82±9.51، 0.11±0.40ٍقاتو 

 . مادٍٍىً، اىنشوً و اىشصاص عيى اىرىاىًىنو ٍِ اىْحاط، اىضّل، اه اىحٍىاُ

 0.54, 0.15± 0.49, 0.01± 0.032, 1.13± 17.02, 0.09± 0.51تٍَْا ذيل اىَسجيح ىلأحذازِ  

 /ٍٍنشوجشاً 0.12± 0.52, 0.25± 0.35, 0.01± 0.020, 2.05± 8.36, 0.22± 0.38ٍقاتو  ±0.17

ِ قثِو . اىشصاص  عيى اىرىاىًٍيٍجشاً  ىنو ٍِ اىْحاط، اىضّل، اىنادٍٍىً، اىنشوً و  ٍِ ُِ ذؤخز  ُّ اىَعاد وٌعُرقذ أ

ثريَعَحِ  َُ ِْ اىطحاىةِ اى ٍِ ِْ اىَاءِ أوَ  ٍِ .  ىىحح أُ مريح اىصَذَفحََ قذ ذتثُشّخْ تاىريىزِ  مَا أٌضااً،. الأحشاء ٍثاششج 

. دىٍو حٍىي، اىعْاصش اىلقٍيح، اىثحش اىَرىسظ، قىقع اىجٍثٍىلا: ميَاخ داىح

 


