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Abstract: Oyster C. cucullata is one of the potential species contaminated by heavy metal due to its 

way of eating, namely by filtering the water. In addition, the oyster character that tends to settle 

(sessile) and does not migratory organism. This study aims to know the content of heavy metal heavy 

metal Pb on the sea water and oyster C. cucullata from the Fishery Port of Mayangan Beach. The 

study uses survey method by using for stations; station I is the mooring dock, station II is Fish 

Auction, station III is mangrove area, and station IV is Bentar beach. The data collected from several 

phases of the experiments was analyzed descriptively to know the content of heavy metal Pb in waters 

and oyster C. cucullata. The result of the study shows that the content of heavy metal Pb in the sea 

water is approximately in the range of 0.023 ppm – 0.041 ppm. Whereas the heavy metal Pb in the 

oyster C. cucullata is in the range of 0.6500 ± 0,713 ppm – 1, 528 ± 0,157 ppm. By the mean of 

bioindicator of oyster C. Cucullata, it shows that the Fishing Port water of Mayangan Beach has been 

contaminated heavy metal Pb oyster C. cucullata. 
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I. Introduction 

Offshore Fishing Port Mayangan in Mangunharjo village, sub district Mayangan, Probolinggo has 40 

hectares, around 1 km from Tanjung Tembaga Port. Nowadays, Mayangan is the biggest fishing port in East 

Java, having a 483,000 m
3
 port pool and enabling big ships over 30 GT to harbor. This port is used to harbor the 

fishing ships, land the fish, and ease the activities of fishing ship. The best result of the fish landed in Port 

Mayangan was in 2008 which was 43,021 ton. In addition, the Offshore Fishing Port Mayangan is also used to 

market and distribute the haul, the implementation of result quality couching of the haul as well as counseling 

and fishing data collection [8]. 

The high activity found in Mayangan Port effects on the quality of the water and biota due to the waste 

of the ships and solar use as the fuel and the use of oil as the engine lubricant. Used engine lubricant is B3 waste 

that contains heavy metal, one of which is lead (Pb). The negative impact of pollutant threw to the waters will 

cause changes on physical, chemical, and biological characters of the water. Heavy metal of lead is bio-

cumulative upon organism in the water. The average need of diesel fuel in the Fish Auction of Mayangan 

according to the data from UPDT TPI Mayangan in 2012 was 14057.91 liter and kerosene 455.67 liter. 

The fishing port water of Mayangan beach Probolinggo has a potential natural source of oyster C. 

cucullata that is used by the society for foods. Oyster is a bivalve whose movements are so slow, which settles 

down in particular area in the water base, and eats by filtering the particles in the water—called filter feeder [1]; 

[11]. Thus, it causes the bivalve can accumulate the metal greater that other water animals, so that this biota is 

frequently used in the monitoring of the heavy metal contamination level in the waters. The heavy metal that 

enters into organism will cause poisoning and death [9]. 

 According to the environmental status in Probolinggo in 2009, it was found that the level of lead in the 

sea water was 0,0053±0,003 ppm [2].  An introductory study in December 2010 in fishing port of Mayangan 

beach showed that the lead (Pb) level in the sea water was 0.0172 ppm. The level of heavy metal Lead (Pb) in 

the port area was suspected to cause contamination in Oyster C. cucullata tissue, so it requires a bio-monitoring 

upon heavy metal Lead (Pb) pollution in the Fishing port of Mayangan beach. 

This study aims to know the level of heavy metal Lead (Pb) in the Fishing Port water of Mayangan beach 

Probolinggo and C. cucullata. As the result, this study is expected to be able to provide information about the 

existence of heavy metal Lead (Pb) in the Fishing Port of Mayangan beach Probolinggo, as well as give 

contribution for the local government and the related parties in monitoring and handling the management of the 

environment due to the water pollution. 
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II.    Material And Method 
2.1. Place and Time 

This study was conducted in the Fishing Port water of Mayangan beach and Biochemical Laboratory of 

FMIPA of Brawijaya University of Malang. It was taken place in November 2012 – January 2013. 

 

2.2. Method of the Study 

This study was conducted by using survey and data methods, gained and analyzed descriptively. The data 

collection technique was conducted by purposive random sampling in 4 stations with 3 points and 5 repetitions. 

According to [5], purposive random sampling is a random sample collection in which the sample is taken for 

particular purposes. 

 

2.3. Determination of the Station 

The water and oyster samples were taken in four stations, namely Station I (Mooring dock) that was a 

part of the port which was used to harbor for the ships and a place in which there was SPDN ( Engine Lubricant 

Package Dealer for Fishermen), Station II (Fishing Auction/TPI) that was a part of the port that was used to 

unload the haul to be sold in Fishing Auction—in which there were many food stalls for fishermen and fish 

market, Station III that was a mangrove area, and Station IV (Bentar Beach/a tourism object) that was a tourism 

object that had a dense mangrove forest (Appendix 1). The determination of the sampling stations was based on 

the pollutant from the different waste source. In Station I, the waste source was from the oil waste of the ships or 

ships reparations. Station II, the waste source was from Fish Auction or market. Station III, the waste source 

was from domestic waste that uses river as the waste place. Station IV was the maritime tourism area and 

fisheries. 

 

2.4. Measurement of Heavy metal Pb level in the water and oyster  

The sample f water was collected from each station by using sample bottle, and then it was preserved 

with HNO (pH < 2). The oyster sample was collected from stone by detaching the oyster by using sledge 

hammer or hammer. Oyster samples collected from each station were then saved in the paper bag without being 

tied, marked, and kept in contained basket. In laboratory, these samples were washed to clean the sand, mud, 

and stone residue that were still attached to the oysters. Next, a gastric sample preparation was conducted to 

analyze the heavy metal Pb level (EPA). The measurement of heavy metal Pb in the water and oysters samples 

was conducted by using AAS method [14]. 

 

III.    Result And Discussion 
Level of Heavy Metal Pb in the Sea Water 

The level of heavy metal Lead (Pb) in Station I (mooring dock) is 0.041 ppm, Station II (Fishing 

Auction) is 0.029 ppm, Station III (mangrove) is 0.023 ppm, and Station IV (Bentar Beach) is 0.035 ppm 

(Picture 1). Based on the Stipulation of the Environmental Ministry Number 51 Year 2004 and Decree of 

Environmental Ministry Number 179 Year 2004, the level of Pb in the sea water of which are 0.008 ppm and 

0.05 ppm. This shows that the level of heavy metal Pb in all stations is still under the threshold which is applied 

for the sea water. The low level of heavy metal Pb in Station III compared to the others is due to the mangrove 

area in this station. According to [3]; [10] ; [12], mangrove can be used as the pollutant trap that can absorb the 

pollutant in the sediment or water through mangrove roots. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Diagram of Level of Heavy Metal Pb in the waters 
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The existence of heavy metal Pb in the Fishing Port waters of Mayangan is due to the ships activities that 

produce fuel residue of the motorboat and ships’ paintings. The fishing motorboat was always started 1 hour 

earlier before departing. Therefore, it causes the smoke waste entered the port waters. In addition, the muffler 

(gas residue of the fuel ignition) was located under the boat or near the sea water surface, resulting the gas waste 

directly interacted with the sea water and contributed the contamination in the waters. [13]; [16]. 

The existence of heavy metal Pb in Bentar beach water was from the activities of tourism ships and fishing ships 

of the fishermen. Although the ship activities in this area were not as high as the ship activities in Fishing 

Auction of Mayangan, it still contributed the production of Pb level in the sea water. 

 

3.2. Level of Heavy Metal Pb in Oysters 

The level of heavy metal in Oyster C. cucullata in each station were 1,528±0,157 ppm in Mooring 

Dock, 0,6500±0,173 ppm in Fishing Auction, and 0,9860±0,257 ppm in mangrove area. Meanwhile, in Bentar 

Beach it was 0,7620±0,339ppm (Picture 2). The absorption of heavy metal Pb in oysters’ gastric was different 

from each station. In Station I, the oyster’s gastric respond upon Pb was higher than in Station II, III, and IV. 

The level of Pb in oysters’ gastric was relatively high compared to in the water. Thus, it shows that Pb in the 

water has been accumulated in the body of biota monitored. The high level of heavy metal Pb in oysters’ gastric 

in Station I was caused by the high activities of the ships around this area which was a mooring dock. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.  Diagram of Level of Heavy Metal Pb in the Gastric of Oyster C. cucullata 

Metal Pb entered through portal entry surface of the respiration organ, namely gill and mantle along with water 

of phytoplankton. The gill filtered the water that contained pollutant and entered the oyster body and was 

distributed around the body afterward through the blood circulation; and finally was accumulated in the organs 

such as digestion (gastric), muscle, etc [7]; [1]. 

The level of heavy metal Pb in the oysters from four observations were still under the maximum 

threshold of the Directorate general of Medicine and Foods Monitoring (POM) Number 03725/B/SK/VII/89 that 

limits the level of heavy metal Pb in the natural resources of fish and its dairies which is 2.0 mg/l. Heavy metal 

Pb that entered the oyster body simultaneously would cause changes or destructions of cell structure in its body, 

[6]. The factors accumulated in each sea biota was relatively different due to the different biological natures 

(type, age, and physiologic) of each biota, as well as the different physical and chemical natures and activities of 

each location [17]; [15. Furthermore, according to [4], the toxity of the heavy metal upon organism totally 

depended on the species, location, age, life cycle phase, immune (detoxification), and the individual ability to 

avoid pollution impacts. 

 

IV. Conclusion And Suggestion 
4.1. Conclusion  

1. The level of heavy metal Lead (Pb) in the Fishing Port Water of Mayangan Beach Probolinggo was in the 

range of 0,023 ppm – 0,041 ppm. The level of heavy metal Lead was still under the threshold of the 

Stipulation of the Environmental Ministry Number 51 Year 2004 and Decree of Environmental Ministry 

Number 179 Year 2004, the level of Pb in the sea water of which are 0.008 ppm and was revised by 

Stipulation Number 179 year 2004 on Quality Standard of Sea Water, namely 0.05 mg/l.   

2. The level of heavy metal Lead (Pb) in oyster C. cucullata from Fishing Port Water of Mayangan Beach was 

in the range of 0,6500 ± 0,173 ppm – 1, 528 ± 0,157 ppm. This level was still under the maximum threshold 

of Directorate general of Medicine and Foods Monitoring (POM) Number 03725/B/SK/VII/89 that limits 

the level of heavy metal Pb in the natural resources of fish and its dairies which is 2.0 mg/l. 
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4.2. Suggestion 

Based on the result of the study, it shows that C. cucullata in the Fishing Port Water of Mayangan 

Beach has been contaminated by heavy metal Lead, although it is still under the stimulated quality standard; 

however, it needs concern from the government and local society concerning that this Crassostrea cucullata is 

consumed as food. In addition, the Installation of Waste Water Process (IPAL) needs to be improved and the 

regulation of ship waste disposal by the local government needs to be asserted. 
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