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ABSTRACT: This study investigated potential health risk associated with heavy metal bioaccumulation in 

freshwater organisms in Ojo River, Lagos, Nigeria. Liver, gills and muscle from fish samples and muscle and 

exoskeleton from crab samples were analysed for concentration of Cd, Cr, Zn, Pb, Ni and Cu using Atomic Absorption 

Spectrophotometer after digestion of samples. Generally, heavy metal concentration in water samples from different 
locations in Ojo river did not exceed WHO limits. Concentration of Pb, Cu, Zn and Cr in tissues of M. niger and L. 

campechanus shows high bioaccumulation of heavy metals. Heavy metals bioaccumulated more in liver > muscle > 

gills in both fish samples. Ni and Cd were not detected in the two fish species. Similarly, Pb, Cu and Ni were found in 
muscles and exoskeleton of C. pagurus and S. serrate at quantities higher than WHO limits. Zinc was detected only in 

muscle and not exoskeleton of both crab samples, while Cr was found only in exoskeleton of C. pagurus and Ni was 

not detected in all crab species. Estimated daily intake (EDIs) for Pb, Cu, Zn and Cr in M. niger and L. campechanus 
and for Pb, Cu and Ni in C. pagurus and S. serrate were higher than the oral reference doses. Target Hazard Quotient 

(THQ) for heavy metals were also extremely high. Significantly high bioaccumulation of heavy metals in freshwater 

organisms from Ojo River calls for serious actions because it is a major source of freshwater foods for residents of 
Lagos.  
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Contamination of heavy metal (HM) in aquatic 

environments has continued to attract global attention. 

This is due to their level of abundance, wide range of 

sources, bioaccumulation (Liu et al., 2014), 

persistence and environmental toxicity (Ali et al., 

2016). Both natural and anthropogenic activities are 

responsible for abundance of heavy metals in the 

environment (Karadede and Unlu, 2007), however, 

anthropogenic activities are the major sources of 

heavy metals in the aquatic environment (Bosnak, 

2007). Direct human activities such as dredging 

(Ohimain et al., 2008), oil exploration in offshores 

(Seiyaboh, 2017) and poor waste management 

(Angaye et al., 2015) are some of the methods through 

which heavy metals enter the aquatic environment. 

Effluent discharges into water bodies from industries 

also contain ranges of toxic heavy metals that increase 

heavy metal pollution in the aquatic ecosystems 

(Dakkak, 2013). In the aquatic ecosystems, 

particularly in near shore areas, these metals enter into 

the food chain and become bioaccumulated in aquatic 

organisms (Adeyeye, 2002; Charis and Abbasi, 2005). 

Residues of heavy metals in polluted habitats may 

accumulate in microorganisms, fishes, crustaceans and 

other aquatic animals and through these means, heavy 

metals enter into human food chain and cause health 

challenges (Gupta et al. 2009). Typically, fishes have 

the tendency to bioaccumulate heavy metals in 

different parts of their body (Aghoghovwia et al., 

2016). Likewise, studies have also shown heavy metal 

content in decapod crustaceans such as crabs (Yusuf, 

2006; Liu et al., 2015). To some extent, crabs can 
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fulfill the main requirements of bio-indicators such as 

being relatively sedentary, easy to identify, abundant, 

long lived, available for sampling all year round and 

getting wide distribution (Rainbow, 1995). These 

make crab samples suitable biological indicators for 

monitoring heavy metal pollution in aquatic systems 

(Beltrame et al., 2011; Pinheiro et al., 2012). 

Monitoring the concentration of heavy metals in 

water, sediment and aquatic fauna is important 

because it provides vital information regarding 

sources, distribution and degree of pollution (Adefemi 

et al, 2004; Oyakhilome et al, 2012). Heavy metals are 

essential for normal functioning of biological systems, 

however, the differences between beneficial and toxic 

concentrations of all heavy metals are small. There is 

increasing concerns about health effects emanating 

from continuous consumption of food contaminated 

with heavy metals (Chukwujindu et. al., 2008), 

because metallic toxicants attack proteins (notably 

enzymes) in humans (Ademoroti, 1996) and their toxic 

effects are cumulative and cause slow poisoning of the 

human system over time (Nriagu, 1988; Ukpebor et al, 

2005). Heavy metals have been implicated in the 

upsurge of liver and kidney diseases, and is believed 

to be responsible for a high proportion of mortality 

caused by kidney and liver morbidity (Friberg et al., 

1986; Ndiokwere, 2004). High concentration of heavy 

metals above permissible level in drinking water and 

aquatic foods could cause pathological health effects 

over a long period of time. Accumulation of heavy 

metals in tissues of freshwater organisms calls for 

serious concerns due to the potential health risk 

associated with consumption of these organisms. More 

importantly, monitoring of heavy metal concentration 

in tissues of these organisms become necessary in 

communities where freshwater organisms are major 

sources of food so as to guide against negative health 

consequences of heavy metal consumption beyond 

recommended limits. Thus, this study examined the 

level of bioaccumulation of heavy metals (Cu, Pb, Ni, 

Zn, Cd and Cr) in edible and non-edible parts of some 

freshwater fishes and crabs collected from middle of 

Ojo river, Lagos, Nigeria. Also, we examined potential 

health risk involved in daily consumption of these 

freshwater organisms by assessing the potential 

noncarcinogenic health hazards (Target Hazard 

Quotient) for each of the heavy metals (Liu et al. 

2019).  

 

MATERIALS AND METHODS 
Description of study site: Ojo River is situated in Ojo 

Local Government Area (LGA) of Lagos state. It is 

situated on the eastern section of the Trans–West 

African Coastal Highway, about 37km west of Lagos 

at Latitude: 6° 27' 59.99" N and Longitude: 3° 10' 

60.00" E. It is part of the Lagos Metropolitan Area. 

Ojo River (also known as Ebute-Ogbo River) and 

other water bodies are the ultimate repository of man’s 

wastes in Ojo Local Government area of Lagos State.  

 

Collection of samples and preparation: Three (3) 

samples each of two common freshwater fish species 

(Macolor niger and Lutjanus campechanus) were 

collected at the middle of Ojo river from three 

different spots at a distance from each other and two 

crab species (Scylla serrate and Cancer pagurus) were 

also collected at three (3) distant spots at the bank of 

the river. Samples were transferred to the laboratory in 

an ice chest. Liver, gills and muscle from the fishes 

and muscles and exoskeleton of crabs were extracted 

with a clean stainless knife. The choice of these body 

parts is dictated by their roles in biological processes 

and their edibility by residents of Lagos.  Extracted 

body parts were stored in a deep freezer at -20oC for 

further analysis. Samples of water from the river were 

collected from the shore (within 2 meters offshore) in 

four (4) main activity areas (denoted L1, L2, L3, and 

L4) and a fifth location at 100 meters away from the 

shore (L5). These were also tested for Cd, Cr and Pb 

to compare with the concentrations in fish and crab 

samples. 

 

Analysis of heavy metal concentration: Heavy metal 

analysis was done according to the procedures of Liu 

et al. (2019). Water samples collected from the 

different locations where digested and 0.2g of 

powdered forms of fish and crab samples were 

measured and digested and heavy metals 

concentration was analysed with Atomic Absorption 

Spectrophotometer (AAS) (iCE 3300, Thermo 

Scientific UK model). Concentrations of Lead (Pb), 

Cadmium (Cd), and Chromium (Cr) were analysed 

from the river water samples while concentrations of 

Lead (Pb), Copper (Cu), Nickel (Ni), Cadmium (Cd), 

Zinc (Zn) and Chromium (Cr) were analysed from 

tissues of fishes and crabs. Focus on Lead (Pb), 

Cadmium (Cd), and Chromium (Cr) only in water 

samples is dictated by their carcinogenic potentials 

unlike the three other heavy metals. Concentration of 

samples is expressed in mg/kg and presented in mean 

+ standard error of mean (SEM). 

 

Health risk assessment: Assessment of health risk was 

done by calculating Estimated Daily Intake and Target 

Hazard Quotient of the heavy metals in edible body 

parts of the fishes and crabs. Estimated daily intake 

(EDI) of heavy metals through fish and crab 

consumptions were calculated using the formula:  

𝑬𝑫𝑰 =
𝑰𝑹 𝒙 𝑪

𝑨𝑩𝑾
 

Where EDI = Estimated daily intake; IR = ingestion 

rate is 105 g/person/ day for fish and 8.3 g/person/ day 
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for crab; C = heavy metal concentration in muscle; and 

ABW = average body weight is 55.9 kg (Liu et al. 

2020). Also, Target Hazard Quotient (THQ) was 

calculated by comparing EDI with the oral reference 

dose according to USEPA (2014).  

 

RESULTS AND DISCUSSION 
Heavy metal concentration in water samples from Ojo 

River: Table 1 shows results for heavy metals in water 

samples from different sections of Ojo River. Results 

for three metals tested shows presence of Pb, Cd and 

Cr in water samples at all locations sampled. Lead and 

Cadmium concentrations ranged between 0.001 – 

0.002 mg/kg while Chromium ranged between 0.003 - 

0.061 mg/kg. There was no significant difference in 

concentration of the three metals in all the locations 

and the concentrations where far below the WHO 

limits. 

 
Table 1: Mean concentration of heavy metal in water samples from different sections of Ojo River 

Study 

Location 

Heavy metals (mg/kg) 

Lead Cadmium Chromium 

1 0.002±0.01a 0.01±0.07a 0.032±0.01a 

2 0.001±0.01a 0.01±0.09a 0.050±0.01a 

3 0.002±0.01a 0.01±0.09a 0.003±0.00a 

4 0.001±0.00a 0.01±0.012a 0.040±0.12a 

5 0.001±0.00a 0.01±0.031a 0.061±0.02a 

WHO 0.10 0.01 0.10 

Mean values having dissimilar superscripts along the same column are significantly different (P ≤ .05. DMRT) 

1 = Ebute shoreline, 2= Sales section, 3= Jetty area, 4= Beach section 5= 100 m from shoreline at location 1 

 

Heavy metal concentration in Macolor niger and 

Lutjanus campechanus: Results of heavy metal 

concentration in fish samples are presented in Table 2. 

Traces of two (2) heavy metals; Nickel and Cadmium 

were not found in the liver, gills and muscle of M. 

niger and L. campechanus. Chromium was found only 

in the muscles of M. niger and in gills and muscles of 

L. campechanus. Copper and Zinc were found in all 

the body parts of both fish samples in varying 

concentrations, with the concentration of Cu ranging 

from 0.91-1.10 in M. niger and 0.25 -1.98 in L. 

campechanus. The highest Zn concentration was 

found in the liver of M. niger with the lowest 

concentration found in the gills of same species. For 

all the four heavy metals (Pb, Cu, Zn and Cr) found in 

the fish samples, only Cu was found in quantities 

lower than the specified WHO limits.  

 
Table 2.  Mean concentration of heavy metals in liver, gills and muscles of M. niger and L. campechanus 

Species 

 

 

 

Heavy metals (mg/kg) 

Pb Cu Ni Cd Zn Cr 

Macolor niger Liver 0.830.82a 1.101.09a 0.000.00 0.000.00 18.253.98b 0.000.00a 

Gills 0.000.00a 0.910.90a 0.000.00 0.000.00 3.283.27a 0.000.00a 
Muscle 0.390.39a 1.031.02a 0.000.00 0.000.00 3.501.39a 4.594.59b 

Lutjanu 

scampechanus 

Liver 1.191.19a 1.980.76a 0.000.00 0.000.00 6.583.40a 0.000.00a 

Gills 1.291.29a 0.380.16a 0.000.00 0.000.00 4.414.40a 10.2210.21c 
Muscle 0.670.67a 0.250.24a 0.000.00 0.000.00 6.981.91a 0.340.33a 

WHO  0.50 3.50 0.04 0.007 7.00 0.15 

Mean values having dissimilar superscripts along the same column are significantly different (P ≤ .05. DMRT) 

 

Heavy metal concentration in Cancer pagurus and 

Scylla serrate: Mean concentrations of heavy metal in 

muscle and exoskeleton of C. pagurus and S. serrate 

are shown in the Table 3. Concentration of heavy 

metals was generally higher in C. pagurus and S. 

serrate. Concentration of Pb (0.00 + 0.00) and Cu 

(1.95 ± 0.20 mg/kg) were found at their lowest in 

muscle of S. serrate. Cd was not detected in both 

muscle and exoskeleton of the two crab samples while 

Cr was detected only in exoskeleton of C. pagurus. 

Likewise, Zn was detected only on muscles and not 

exoskeleton of the two crab species. Highest 

concentration of Pb (9.02 ± 0.85), Ni (11.90 ± 0.28) 

and Cr (2.13 ± 0.16) were detected in exoskeleton of 

C. pagurus, while those of Cu (31.38 ± 0.44) and Zn 

(37.04 ± 0.14) were detected in muscle of same 

species. All the heavy metals detected in both C. 

pagurus and S. serrate were found at concentrations 

higher than the specified WHO limits. 

 

Health risk assessment of heavy metal 

bioaccumulation in Ojo River: Result for health risk 

assessment for consumption of the fishes and crabs in 

presented in table 4 and 5. The estimated daily intake 

of heavy metals from consumption of fillets of the 

fishes showed that residents feeding on both fish 

samples take in daily concentration of Pb, Cu, Zn and 

Cr higher than the oral reference doses. 
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Table 3. Concentration of heavy metal in muscle and exoskeleton of C. pagurus and S. serrate 

Species  
Heavy metals (mg/kg) 

Pb Cu Ni Cd Zn Cr 

Cancer 
pagurus 

Muscle 2.74 ± 0.49b 31.38 ± 0.44d 2.07 ± 0.19a 0.00±0.00a 37.04 ± 0.14c 0.00±0.00a 
Exoskeleton 9.02 ± 0.85c 5.64 ± 0.15c 11.90 ± 0.28d 0.00±0.00a 0.00±0.00a 2.13 ± 0.16b 

Scylla 

serrate 

Muscle 0.00±0.00a 1.95 ± 0.20a 2.90 ± 0.15b 0.00±0.00a 12.77 ± 0.17b 0.00±0.00a 

Exoskeleton 8.46 ± 0.41c 4.36 ± 0.07b 10.54 ± 0.23c 0.00±0.00a 0’00±0.00a 0.00±0.00a 

WHO 0.50 3.50 0.04 0.007 7.00 0.15 

Mean values having dissimilar superscripts along the same column are significantly different (P ≤ .05. DMRT) 

 

Similarly, the EDIs for crabs were very high for most 

heavy metals with the exception of Cd and Cr (Table 

4). Target hazard quotient on human health for 

consumption of both fishes was extremely high for Pb, 

Cu, Zn and Cr. Remarkably, THQ for the edible 

muscles of M. niger for Cr was 2874. Additionally, 

THQ for Pb, Zn and Cr were higher for the fish 

samples while THQ for Cu and Ni were higher in crab 

samples than fish samples (Table 5). 

  
Table 4: Estimated daily intake of heavy metals from muscle of fish and crabs from Ojo River 

Estimated Daily Intake (EDI) (mg/kg) 

Fish sample Pb Cu Ni Cd Zn Cr 

Macolor niger 0.733 1.935 0.000 0.000 6.574 8.622 

Lutjanu scampechanus 1.259 0.470 0.000 0.000 13.111 0.639 

Crab sample Pb Cu Ni Cd Zn Cr 

Cancer pagurus 0.407 4.659 0.307 0.000 5.500 0.000 
Scylla serrate 0.000 0.290 0.431 0.000 1.896 0.000 

Oral reference dose 

(RfDo, mg/kg bw/day) 

0.0035 0.04 0.02 0.001 0.3 0.003 

Oral reference doses except for Pb (Hang et al. 2009) were obtained from the Regional Screening Level (RSL) Summary Table (US EPA 
2014). 

 

Table 5: Target hazard quotient of heavy metals from muscle of fish and crabs from Ojo River 

Target Hazard Quotient (THQ) (mg/kg) 

Fish sample Pb Cu Ni Cd Zn Cr 

Macolor niger 209.43 48.38 0.00 0.00 21.91 2874.00 

Lutjanu scampechanus 359.72 11.75 0.00 0.00 43.70 213.00 

Crab sample Pb Cu Ni Cd Zn Cr 

Cancer pagurus 116.29 116.48 15.35 0.00 18.33 0.00 

Scylla serrate 0.00 7.25 21.55 0.00 6.32 0.00 

Target hazard quotient > 1 poses threat for consumers of the species. 

 

Bioaccumulation of heavy metals in freshwater foods 

have long been an issue of concern especially in areas 

where residents depend largely on sea/freshwater 

foods for their daily nutrients. Humans rely largely on 

these freshwater foods because they are good sources 

of protein. Thus, it is necessary to assess health risk 

related to consumption of freshwater foods 

considering the fact that freshwater organisms 

bioaccumulate heavy metals known to cause adverse 

health impacts in human system. In assessing the 

potential health risk from consumption of freshwater 

foods from Ojo River, this study assessed the 

concentration of heavy metals in Ojo River and 

bioaccumulation of heavy metals in two (2) species of 

fishes and crabs each from the river. More 

importantly, the level of bioaccumulation in edible 

parts of the organism was assessed and daily intake 

and target hazard was estimated. Results showed that 

Pb, Cd and Cr exist in water samples from Ojo river at 

different concentrations. While Pb and Cr were 

detected at concentrations below the WHO limits, Cd 

concentration in the different locations was at same 

level (0.01 mg/kg) with the limits set by WHO. The 

concentrations at which the heavy metals were 

detected in the river suggests that the water is safe for 

consumption, however, biomagnification of the heavy 

metals along the food chain need to be assessed to fully 

ascertain the safety of consumption of freshwater 

foods collected from the river. Therefore, 

concentration of heavy metals in body tissues of two 

(2) common edible freshwater fish species (M. niger 

and L. scampechanus) and two (2) edible crab species 

(C. pagarus and S. serrate) were assessed and it was 

revealed that, concentration of heavy metals in the 

body parts of the fishes and crabs were higher than the 

concentration of heavy metals in water samples from 

Ojo river. This agrees with earlier postulations that 

heavy metal concentrations in aquatic organisms are 

higher than concentrations in their surrounding 

medium (Kalfakakon and Akrida-Demertzi 2000; 

Gary, 2002), thereby suggesting bioaccumulation of 

heavy metals in tissues of the freshwater organisms 

(Jakimska et al., 2011). Bioaccumulation is the 

process through which substances accumulate in the 
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tissues and body part of organisms along the food 

chain. Typically, fishes have the tendency to 

bioaccumulate heavy metals in different part of their 

body (Zhao et al., 2012; Aghoghovwia et al., 2016), 

this support the result from this study as heavy metals 

were detected in all the body parts analysed at higher 

concentration that what is obtained in water samples 

from Ojo River. Also, finding from this study revealed 

that concentration of heavy metals in both fish samples 

showed higher bioaccumulation in the liver tissues 

than the gills and muscle except for concentration of 

Cr in L. scampechanus. This report contradicts earlier 

finding by Liu et al., (2015), where concentration of 

heavy metals in gills were seen to be higher than other 

parts of the body. Higher concentrations in liver may 

have occurred due to the fact that the liver is the main 

organ involved in detoxification of toxins in the body 

of animals. Similarly, lower concentration of heavy 

metals in muscles of fishes than in liver agrees with 

earlier propositions that the bioaccumulation power of 

fish muscles is lower than other body parts of fishes 

(Tapia et al., 2012). Worthy of mentioning is the fact 

that Nickel and Cadmium were not found in all body 

parts of the two fish species. Nickel and cadmium are 

two heavy metals that are usually connected with 

metallurgical processes, alloy production, nickel-

cadmium batteries and electroplating (Genchi et al., 

2020). The two heavy metals have been reported to be 

carcinogenic albeit nickel at its right dose is an 

essential nutrient required for some biochemical and 

physiological functioning of living systems (Genchi et 

al., 2020). Fish are a major source of animal protein 

(Izah and Angaye 2015), likewise, crab meat is 

nutritionally valuable as a rich source of high-quality 

protein, minerals and vitamins (Adeyeye, 2002; 

Skonberg and Perkins, 2002) with low levels of fat and 

carbohydrates (Udo and Arazu, 2012). This accounts 

for why these two aquatic organisms are major sources 

of food around the world. The bioaccumulation of 

heavy metals in crab body parts was also analysed. 

Heavy metal concentrations were generally higher in 

exoskeleton of crabs than in the muscles except for Zn 

that was not found at all in exoskeleton of the two crab 

species and found in relatively high concentration in 

the muscles. Likewise, as recorded for the 

concentration in the fish samples, cadmium was not 

found at all in all body parts of the two species of crab. 

It is pertinent to note that the concentration of these 

heavy metals in the two species of crab were far higher 

than the concentration in the body parts of fishes. 

Higher bioaccumulation potential in crabs as against 

fishes have been recorded in numerous other studies 

and this have been attributed to the benthic nature of 

crab (Das et al., 2007; Bonsignor et al., 2018). As a 

benthic aquatic organism, crabs are more exposed to 

heavy metals in sediments at the benthic zone or floors 

of rivers and seas. This allows them to pick up more 

quantities of heavy metals that have accumulated at 

the bottom (Bonsignor et al., 2018) of the water body 

and this informs why they are more suitable as heavy 

metals monitoring organism unlike fishes that spend a 

good deal of the life time at the middle and upper part 

of the water body. Also, there was very high 

bioaccumulation of Nickel in tissues of the two crab 

species unlike the fishes that no trace of Nickel was 

found in their liver, gills and muscles. The sharp 

difference in the bioaccumulation of Nickel in crab 

and fishes may be due to difference in the space the 

organisms spend most of their time in the water body 

as well as the solubility of the nickel compounds that 

find their way into the water body. More likely, the 

nickel compounds are non-soluble and aggregate at the 

benthic zone of Ojo river where crabs are more likely 

to feed unlike the two fish species. This finding 

corroborates previous researches that have suggested 

that crabs are better bioaccumulators of heavy metals, 

therefore they are good candidates for biomonitoring 

of the concentration and impact of heavy metals in 

water bodies (Kamaruzzaman et al., 2012). 

Bioaccumulation of heavy metals by aquatic lifeforms 

located at the end of the food chain usually enhance 

passage of these heavy metals to humans through 

consumption of the aquatic organism and these have 

been known to lead to chronic or acute diseases 

(Subrahmanyam and Al-Mohanna, 2001). These 

heavy metals biomagnify in human systems and the 

metallic toxicants attack proteins notably enzymes 

(Ademoroti, 1996) and their toxic effects are 

cumulative and cause slow poisoning of the system 

over a period of time (Ukpebor et al., 2005). In many 

cases, biomagnification of heavy metals in human 

system has been implicated in the upsurge of liver and 

kidney diseases, and it is believed to be responsible for 

a high proportion of mortality caused by kidney and 

liver morbidity (Friberg, et al., 1986; Ndiokwere, 

2004). In line with this, we estimated the daily intake 

and target hazards of these heavy metals for residents 

of Lagos, Nigeria that depend on aquatic lifeforms in 

Ojo River as source of foods. The estimated daily 

intakes for Pb, Cu and Zn were extremely high when 

compared with the oral reference dose (USEPA, 

2014). This poses huge risk for residents that depend 

on freshwater foods from Ojo River for nutrient. The 

possibility of gradual accumulation of these three 

metals in the body of residents is high and these could 

lead to several alteration in the physiology of the 

human system, thereby leading to malfunctioning of 

several organs. More importantly, accumulation of Pb 

in human system has been attributed to failure of key 

organs (especially liver and kidney) in the human body 

(Al-Busaidi et al., 2011). It has also been implicated 

in the development of cancer in other vital parts of the 
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body (Barrento et al., 2009). Likewise, accumulation 

of Cu and Zn in the body have been attributed to 

malfunctioning of several other organs in the body 

(Rahman et al., 2012). Of particular concern is the EDI 

of Cr through consumption of these aquatic organisms. 

The high EDI calls for serious concerns as Cr may 

accumulate to a harmful level at which it can cause 

damage to the human body within short period of time. 

Excess Cr in human system have been documented to 

lead to lung cancer, skin ulterations (Arain et al., 2009) 

and dysfunction in human hormonal system (Shobana 

et al., 2020). In the same vein, THQ for all the metals 

except Cd that is found in both fishes and crabs also 

support the concerns raised on the EDI for consumers 

of freshwater foods from Ojo River. The risk involved 

in consuming these foods is extremely high due to 

extreme level of heavy metals in the edible muscles of 

the fishes and crabs. The level of bioaccumulation of 

heavy metals in freshwater organisms in Ojo River is 

alarming. The level of at which the heavy metals exist 

in tissues of seafoods calls for serious research into 

routes through which these heavy metals enter Ojo 

river. It is of serious concern because of the extremely 

high EDI and THQ that suggest serious health risk for 

Lagos residents that feed on seafoods from the river. 

Further research focused on unveiling and mitigating 

entry of heavy metals in the river should be look into. 

Lastly, appropriate regulations to guide against further 

deterioration of the impacts of the heavy metals in Ojo 

River and regulate consumption of seafoods from the 

river need to be put in place. 

 

Conclusion: There is high heavy metals concentration 

in Ojo River and bioaccumulation is very high in 

aquatic organism such as fishes and crab. Aquatic 

organisms such as fishes and crabs accumulate the 

heavy metals in their tissues beyond the suggested 

limits. The EDI and THQ suggest that residents 

feeding on freshwater foods from Ojo river are at 

extremely high health risk and this could affect the 

overall health of the population in few years to come. 

This calls for serious reconsideration concerning 

consumption of edible aquatic produce from Ojo 

River. 
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