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Abstract: Along with the increasing population in the coastal area of Ohoitel 
Village, it triggers the level of community settlement with an increase in 
anthropogenic activities. This study aims to determine the concentration of 
heavy metal mercury (Hg) and lead (Pb) dissolved in water and 
accumulated in sediments. Measurement of heavy metal levels using Atomic 
Absorption Spectrophometer (AAS). The results of the analyis og Hg content 
obtained in seawater at station I was 0.00100 ± 0.00007 mg/l, station II was 
0.00096 ± 0.00026 mg/l and station III was 0.00101 ± 0.000026 mg/l. The 
results of Hg levels obtained in sediment at station I amounted to 0.08557 ± 
0.0003 mg/l, station II amounted to 0.07761 ± 0.0004 mg/l and station III 
amounted to 0.08733 ± 0.0004 mg/l. The results of the analysis of Pb content 
in seawater at station I was 0.00050 ± 0.000003 mg/l, station II was 0.000047 
± 0.000003 mg/l and station III was 0.000038 ± 0.000005 mg/l. Based on the 
results obtained, it shows that it is still below the quality standard threshold 
that refers to PP RI No 22 0f 2021 for water and ANZECC 2000 for heavy 
metal Hg in sediment and USEPA for heavy metal Pb in sediment. 
 
Keywords: Heavy metal; Mercury; Lead; Seawater; Sediment; Ohoitel 
Village. 

  

Introduction  

 
Currently, technology is progressing very rapidly, 

but its development often puts presure on the 
environment, resulting in soil, water and air 
degradation that causes disruption of environmental 
functions (Riani et al. 2018). Generally, hazardous 
chemical pollutans that are often found in aquatic 
ecosystems are heavy metals. According to (Darmono 
1995), metals are classified into two categories, namely 
heavy metals and light metals. Heavy metals are metals 
that weigh 5 grams or more for every cm3. Heavy metals 
are one of the most dangerous water pollutant 
chemicals because they cannot be destroyed (non 

degradable) by living organism and accumulate in 
environment, especially settling at the bottom of the 
waters forming complex compounds with other organic 
and inorganic marerials by absorption and combination 
(Shen et al. 2020). With rapid economic development, 
heavy metals generated by industry, agriculture or 
human activities enter water bodies through surface 
runof, precipitation, atmosphere or direct discharge and 
then settle in water through sedimentation (Liu et al. 
2022). 

According to (Barone et al. 2022) heavy metals with 
their high potential toxity and long presence in nature, 
the possibility of bioaccumulation in living organism 
and bioaccumulation along the food chain. Heavy metal 
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contamination in marine biota can also damage the 
biochemical system in the animal’s body and if 
consumed by humans, it will pose a threat to health 
(Khan et al. 2009;Alisa et al. 2020). Metalic elements such 
as mercury (Hg) and lead (Pb) have been classified as 
toxic to humans by the world Healt Organization 
(WHO) and the United States Environmental Protection 
Agency (USEPA). Both of these metals are known to 
potentially effect marine ecosystems. Hg and Pb are 
often used in the textile, paint, pharmaceutical, 
chemical, pesticide, detergent, printing and waste 
industries from other human activities (Caroline et al. 
2017;Fendjalang et al 2022). Given their presence in the 
environment, their persistence, their bioaccumulative 
properties and their high potential toxity (Aissioui et al. 
2022). 

Heavy metals are found in many waters, but 
unfortunately not all water bodies throughhout 
Indonesia have information on their heavy metal 
content. For example, the waters of Tual City which has 
high potential for fisheries resources, still has very little 
information. Therefore, it is necessary to conduct 
research to find out whether the waters of Tual City, 
especially the coastal waters of Ohoitel Village, which is 
a location where the aquatic ecosystem is still well 
preserved have been contaminated with heavy metals 
mercury (Hg) and lead (Pb) in seawater and sediments 
or not. 
 

Method  
 

This research was conducted in September 2022, 
in coastal waters of Ohoitel Village, Tual City, which 
consisted of three stations that had been determined 
by purposive sampling, namely station I at the water 
intake at the locations of sand sea cucumber 
(Holothuria scabra) cultivation, station II at the 
cultivator and station III in the local residential area 
(Figure 1). Analysis of heavy metal content of Hg and 
Pb in seawater and sediments samples was conducted 
at the Laboratory of PT. RND Teknologi Indonesia. 

 

 
Figure 1. Research Location Map 

Data Collection 
Data collection obtained in this study consisted 

of primary and secondary data. Primary data were 
obtained from field observations and laboratory 
sample measurements. Measurements of Hg and Pb 
concentrations in seawater and sediments using the 
Atomic Absorption Spectrophometer (AAS) methods, 
then comparing the results obtained in seawater with 
reference to the quality standards set by PP RI No. 22 
of 2021 which is intended for marine biota. 
Meanwhile, heavy metal Hg in sediments was 
compared with quality standards by the Australian 
and New Zealand Environment and Conservation Council 
(ANZECC) in 2000. Heavy metal Pb in sediments was 
compared with quality standards by the Swedish 
Environmental Protection Agency (SEPA) in 2000 
and the United States Environmental Protection Agency 
(US-EPA) in 2004). Measurements of water quality 
parameters including temperature, salinity and pH 
values. Secondary data were obtained from 
reviewing literature journals and books related to 
study. 
 
Data Collection Technique 

Sampling was conducted at three predetermined 
stations. Determination of station point using the 
Global Positioning system (GPS) tool. Sampling time by 
following the condition of the seawater at low tide. 
Seawater samples were taken as much 150 ml at each 
observation station witht three repetitions. Then the 
sample is put into a sterelilized glass bottle, then 
given a 2 ml solution of nitric acid HNO3 to preserve 
the sample. Then labeled and stored in coolbox to be 
taken to the laboratory for further analysis. 
Sediments samples were taken using an alumunium 
shovel with three repetitions, after which they were 
put into sterilized glass bottles. Then labeled and in a 
coolbox to be taken to the laboratory for further 
analysis.  
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Destruction Process of seawater and Sediments 
Destruction of seawater samples refers to SNI 

7387:2009 conducted by (Febriani 2022) namely, by 
taking a surface water sample of 50.0 ml, then putting 
it into a 100 ml glass cup. Then add 5.0 ml of 
concentrated HNO3 and then closed using a watch 
glass. Then heat slowly until the remaining volume is 
25.0 ml. If the decontruction is not perfect (not clear) 
then add another 5 ml of concentrated HNO3 then 
cover with a watch glass and heat again.  Transfer the 
sample into a 50.0 ml volumetric flask, filtered using 
whatman filter paper measuring 0.45 µm and add 
distilled water to the limit mark and then 
homogenized. Then measured using Atomic 
Absorption Spectrophometer (AAS) with a wavelength 
of 283.3 nm. 

Destruction of sediments samples refers to SNI 
4819:2013, namely as much as ± 2 gram of sediments 
samples dissolved with 5 ml of aqua regia and heated 
on a hotplate for 30 minutes. Then the solution was 
cooled and filtered using whatman filter paper 
measuring 0.45 µm. Then added 5 ml of HNO3 and 
diluted with filtrate and distilled water in a 25 ml 
volumetric flask. Then measured using Atomic 
Absorption Spectrophometer (AAS) with a wavelength 
of 283.3 nm.  
 
Data analysis 

Analysis of the concentration levels of heavy 
metals Hg and Pb in seawater and sediments 
samples, calculated based on the concentration 
values displayed on the AAS device. Regression 
concentration were obtained based on calibration 
values. Elemental content was calculated using a 
formula based on (Supriatno and Lelifajri et al. 2009): 

 

𝐻𝑒𝑎𝑣𝑦 𝑚𝑒𝑡𝑎𝑙𝑠 𝑙𝑒𝑣𝑒𝑙𝑠
𝑚𝑔

𝑘𝑔 =  
𝑐𝑟𝑒𝑔 𝑥 𝑝 𝑥 𝑣

𝐺
⁄   (1) 

Description: 
Creg = Readable Concentration (mg/l) 
P = Dilution factor 
G = Sample weight (kg) 
V = Volume of sample solution (L) 
 

Result and Discussion 
 

Water Quality Parameters 
The results of the measurement of water quality 

parameters are presented in table 1 below. Stations I 
and II obtained walues with relatively the same 
temperature range of 32˚C. The results of salinity 
measurements at all stations, namely stations I, II and 
III obtained relatively the same value of 30 ppt. While 
the pH value obtained at stations I and II with the 

same range of 0,3 and at station III obtained a value 
of 8.8. 

 
Tabel 1. Measurement Results of water Quality 
Parameters  
Location Temperatue 

(˚C) 
Salinity 

(ppm) 
pH 

Stasiun I 30 32 8.3 
Stasiun II 30 32 8.3 
Stasiun III 30 30 8.8 

 
 
 
 
 
 
Concentration of Heavy Metal Mercury (Hg) in Seawater 

 
Figure 2. Result of Hg concentration (mg/l) in seawater 

 
In figure 2, data on the concentration of heavy 

metal mercury (Hg) in seawater samples are 
presented in the form of mean and standard 
deviation. The results of heavy metal mercury 
concentration in seawater samples obtained at each 
observation station have varying values. Station I 
was obtained with a value range of 0.00100 ± 0.00007 
mg/l, station II was obtained with a value range of 
0.00096 ± 0.00026 and station III was obtained with a 
value range of 0.00101 ± 0.000026. It can be seen that 
the highest Hg heavy metal concentration value is 
found at station III which is not much different from 
the value obtained at station I and following by the 
lowest value found at station II. This is because 
station III is located in the location of local residents 
who have the opportunity to receive domestic waste 
disposal into the waters is quite large compared to 
other stations. According to (Chalkidis et al. 2020; 
Rasyadi 2023) traditional incandescent lam waste, 
various types of batteries, cosmetic and electronic 
equipment such as televisions and old computer 
monitors are houshold product that are known to 
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have mercury levels, although in relatively small 
amounts. It is said by (Afi 2005; Despri et al. 2022) that 
the high average concentration of dissloved organic 
matter at high tide is related to its proximity to 
settlements and industries.  

Mercury enters the waters of Ohoitel Village 
Beach, Tual City throught the atmosphere, household 
waste and agriculture. From the result obtained, it 
shows that the concentration oh heavy metal mercury 
(Hg) found in seawater is still below the quality 
standard threshold set by PP RI No. 22 of 2021 for 
marine biota, which is 0.001 mg/l. 
 
 
 
 
Concentration of Heavy Metal Mercury (Hg) in Sediments 

 
Figure 3. Result of Hg concentration in sediment 

 
In figure 3, data on the concentration of heavy 

metal mercury (Hg) in sediments samples are 
presented in the form of mean values and standard 
deviations. The results of heavy metal Hg 
concentration in sediments samples obtained at each 
observation station have varying values. Station I 
was obtained with a value range of 0.08557 ± 0.0003 
mg/l, station II was obtained with a value range of 
0.07761 ± 0.0004 mg/l and station III was obtained 
with a value range of 0.08733 ± 0.0004 mg/l. It can be 
seen that the highest Hg heavy metal concentration 
value is found at station III which is not much 
different from the value obtained at station I and 
followed by the lowest value at station II. 

This is because in addition to the presence of 
station III in the residential area of the local 
community, it is also caused by the texture of 
sediment. At station I has a type of sediment texture 
sand (coarse, fine grains) and a little muddy, station 
II also has type of sediments texture sand (coarse, fine 
grains) and a little muddy and station III has a type 
of sedimen texture sand (coarse, fine grains) and a lot 

of mund. According to (Kamaruzzaman et al. 2009; 
Septory et al. 2023) the smaller the size of the 
sediment fraction, the greater the accumulation of 
heavy metals in the sediment, which means that the 
finner the texture of the sediments, the higher its 
strength to bind heavy metals. This is reinforced by 
the statement from (Hasmalina et al. 2012) that fine 
sediments fractions are more likely to bind heavy 
metal mercury. From the result, it shows that the 
concentration of heavy metal mercury (Hg) found in 
sediments is still below the quality standard 
threshold referring to (ANZECC 2000) which is 150 
mg/l. 
 
 
 
Concentration of Heavy Metal Lead (Pb) in Seawater 

 
Figure 4. Result of Pb concentration in seawater 

 
In figure 4, data on the concentration of heavy 

metal lead (Pb) in seawater samples are presented in 
the form of mean values and deviations. The results 
of heavy metal lead concentration in seawater  
samples at each observation station have varying 
values. Station I was obtained with a value range of 
0.000050 ± 0.000003 mg/l, station II was obtained 
with a value range of 0.000047 ± 0.000003 mg/l and 
station III was obtained with a value range of 
0.000038 ± 0.000005 mg/l. It can be seen that the 
highest Pb heavy metal concentration value is found 
at station I which is not much different from station 
II and followed by the lowest at station III. This is 
because station I is located at the water intake 
adjacent to the mainland (highway) where it has the 
potential to receive contamination by passing land 
transportation and sea transportation such as 
motorized boats on the move. 

According to (Gusnita 2021; Mardina et al. 2023) 
that smoke from motor vehicles contributes about 
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75% in increasing Pb levels. Heavy metal lead can 
enter waters easly through several processes of 
precipitation, mining, erosion, dust fallout from the 
combustion of engines with lead content  and 
industrial waste (Riani 2010a; Sitanggang 2023). 
Besides being sourced from human activities, the 
entry of heavy metals is also sourced naturally as 
natural cycles can transfer heavy metals from rocks to 
soil and living things then to water, then settle in 
sediments before returning to rocks (Yanuar and 
Isnawati 2023). From the result obtained, it shows 
that the concentration of heavy metal Pb in seawater 
samples is still below the quality standard threshold 
set by PP RI No. 22 of 2021 which is intended for 
marine biota is 0.008 mg/l. 

 
Heavy Metal Concentration of Lead (Pb) in Sediments 
 

 
Figure 5. Result of Pb concentration in sediments 

 
In figure 5, the results of heavy metal lead (Pb) 

concentration in sediments samples are presented in 
the form of mean values and standard deviations. The 
results of heavy metal concentrations of lead in 
sediment samples obtained at each observation 
station have varying values. Station I was obtained 
with a value range of 0.001634 ± 0.0001440 mg/l, 
station II was obtained with a value range of 0.001540 
± 0.0001089 mg/l and station III was obtained with a 
value range og 0.001163 ± 0.0001089 mg/l. It can be 
seen that the highest Pb heavy metal concentration 
value is found at station I which is not much different 
from station II and followed by the lowest value at 
station III. The high concentration of heavy metal Pb 
in the sediment at station I is not only due its 
proximity to the source of contamination, but also 
influenced by currents, up-welling and waves that 
cause heavy metals in sediement to be lifted. In 
addition it is also influenced by the pH of the water 
which is 8,3. The higher pH value, the higher 
concentration of heavy metals. The high pH value is 
influenced by the oxygen content derived from the 
photosyntesis pocess so that it can affect the pH value 

in a water body (Dewi et al. 2020). According to (Dewi 
et al. 2020) that if the degree of acidity (pH) in a body 
of water is high, the heavy metal content that settles 
on the sediment will also be higher. From the result 
obtained, it shows that the concentration of heavy 
metal Pb in sediments in the coastal waters of Ohoitel 
Village, Tual City is still below the quality standard 
threshold refering to (US-EPA) in 2004 wich states the 
highest limit of Pb in sediments is 49.98 mg/l  
 

Conclusion 
 

The coastal waters of Ohoitel Village, Southeast 
Maluku Regency, have been identified as 
contaminated with heavy metals mercury (Hg) and 
lead (Pb). These heavy metals have contaminated 
seawater and sediements with concentrations that are 
still below the established quality standard threshold. 
However, the presence of heavy metals mercury (Hg) 
and lead (Pb) in the coastal waters of Ohoitel Village, 
Southeast Maluku Regency must continue to be 
monitored and taken more seriously. 
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