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Abstract
The distribution and accumulation of heavy metals in the stream sediments of Okemesi – Ijero area, southwestern Nigeria were investigated. Stream sediment samples from ten locations were collected and characterized for metals content (cadmium, lead, copper, nickel, iron, manganese and zinc). The determination of extractable heavy and macro metals such as, Cd, Pb, Cu, Zn, Ni, Fe and Mn in the stream sediment samples was carried out by atomic absorption spectrometry (AAS). Apart from total concentration, the distribution of the above metals into five fractions: aqueous, exchangeable, bound to inorganic, bound to organic matter, and residual, was studied by means of an analytical procedure involving modified sequential chemical extraction. The results showed that higher susceptibility and bioavailability of Ni with non-lithogenous source were due to their higher percentage in the exchangeable fraction. A significant of Cd, Cu, Mn and Fe in lithogenous fraction may be due to the fact that they can form stable complexes with Fe and Mn oxides. Considerable amount of Ni, Pb and Fe was observed in the organic fraction due to their strong affinity to the organic matters so that they can complex with humic substances in sediments. Principal component analysis (PCA) revealed that high toxic Cd and Pb in polluted sites (i.e. Odo- Owa-2, Ijero/Ipoti, Odo-Owa-5, Erigbe, Oke-Asa-1 and Arapate) may be contributed by anthropogenic sources. This observation is consistent with dendogram hierarchical clustering analysis (DHCA), which could provide more details about contributing sources. This study therefore suggests metal pollution may be related to the socio-economic development in the study sites.
1. Introduction
Rapid population growth and urbanization in southwestern Nigeria is envisage to have led to the pollution of aquatic environment, due to largely uncontrolled contaminants discharge into the rivers ecosystem. In a river ecosystem, sediment is a primary concern as related to several important issues including water quality, aquatic habitat and reservoir water-storage capacity (Juracek and Ziegler, 2009). Sediment is an important source of heavy metal pollutants as they have a long residence time (Forstner and Wittmann, 1983). The pollution of sediments is closely linked to contamination of water by domestic sewage, untreated municipal wastewaters, industrial effluents and heavy traffic (Kayastha, 2015). Sediment serves as a sink where contaminants can be stored and also act as a source of the pollutants to the overlying water and to the inhabitants of the ecosystem (aquatic organism). Therefore, it serves as the carrier and reservoir of the heavy metals and reflects the quality of the system (Chapman and Wang, 1999). The concentration in sediments depends not only on anthropogenic and lithogenic sources but also upon the grain size, organic matter contents, mineralogical composition and depositional environment of the sediments (Kayastha, 2015 and reference therein). Pollution of heavy metals is a worldwide problem because the metals are in destructive and most of them have toxic effects on living organisms when metals exceed a certain concentration (MacFarlane and Burchette, 2000; Pekey, 2006). 
Heavy metals are not permanently fixed on sediments and can be released back to the water column by changes in environmental conditions, such as pH, redox potential, and chelation in the aquatic environment (Sutherland et al., 2007). The mobility and bio-availability of heavy metal in the environment depends on their chemical forms or type of the binding of the element; this approach is very useful for site assessment and risk analysis (Howard and Shu, 1996). Thus, the chemical form of the metals in the sediment is of great significance in determining their remobilization potential (Lopez-Gonzales et al., 2006). Bioavailability and mobilization of heavy metals in aquatic environment does not describe by total metal concentration (Singh, 2003; Zakir et al., 2008). The determination of the total concentration of the metals gives no information on their various forms (Tokalioglu, et al., 1999; Marengo et al., 2006). Therefore, sequential extraction techniques have been developed and applied to the aquatic sediment samples. The use of sequential extractions, although more time consuming, furnishes detailed information about the origin, mode of occurrence, biological and physicochemical availability, mobilization, and transport of trace metals.  Speciation is not only very useful for determining the degree of association of the metals in the sediments and to what extent they may be remobilized into the environment (Kayastha, 2015 and reference therein), but also for distinguishing those metals with a lithogenic origin from those with an anthropogenic origin.
The main objective of this study was to evaluate distribution and accumulation of heavy metals in the sediments of the rivers around Okemesi – Ijero areas, southwestern Nigeria. Sediment samples from ten location were collected and analysed for metal content (i.e. Cd, Pb, Cu, Zn, Ni, Fe and Mn).
2. Accessibility and drainage system 
The study area lies within latitudes 70 45’N and 80 00’N and longitudes 40 52’E and 50 08’E. It covers part of the topographic map sheet No. 243 (Ilesha N.E. 1:50,000) and sheet No. 244 (Ado N.W. 1:50,000).The study areas cover parts of Ekiti and Osun States, southwestern Nigeria with a total surface area of 821.4km2. The study area is generally accessible through network of all seasonal roads and motorable tracks which links it with other part of the country. Similarly, villages and towns have major and minor roads and also footpaths which are inter-linked to one another. The streams spread out from a central point forming dendritic drainage pattern as a result of its branching, they develop where the cover channels follow the slope of the terrain.  Dendritic system forms in V-shaped valleys as a result of the rock types whether porous on non-porous, while the drainage pattern where the topography is dominated by series of ridges is the trellis type which suggests that the drainage is structurally controlled. Major rivers in the study area include river Osun found along Okemesi road, river Oyi which flows in a southerly direction. A waterfall was encountered around Oke-Ila called Ayikunnugba waterfalls and river Isa etc. Most of the streams in the study area are actively flowing while some are stagnant and others have dried channels owing to dry season. The disposition of rivers and stream within the study area is controlled by the following factors  namely; the gradient(slope) of  the highland, the prevailing climatic conditions, the structural features such as joints, fractures, veins and foliations, geomorphology and physiology of the area and the lithology of the area (Akanni,1992).



3. Materials and methods
The sampling density of one sample per 4sqkm2 for the collection of stream sediments samples (Fig. 1). Sediment samples were taken at a depth of 20-25cm; they were bagged and labeled to avoid mix up before transportation to the laboratory. The geographical locations of each sample collected and characteristic features of the stream sediments were noted. The laboratory operations involve pulverization and homogenizing the stream sediment samples using a pulverizer to allow to crush the coarse particles in the sediments after which the milling machine was used for further pulverization until the samples became very fine.
3.1 Total acid digestion  
Homogenous and grounded bulk sediment samples (0.1 g) are treated with 4ml of an oxidizing mixture (HNO3: HCl =3:1) and 6ml HF in a Teflon recipient put in a microwave oven (800w, 4 min; 20 min. of ventilation). Recovered sample were then treated with 5.6g HBO3 to avoid silica evaporation and diluted to 100ml by distilled/de-ionized water. Metal concentrations in solution were determined by Atomic Absorption Spectrometer (AAS, Perkin Elmer Model 306).         
3.3. Modified single sequential extraction technique
A five-step sequential extraction procedure was used to determine heavy metal fractions (chemical phases) in the stream sediment. The method is modified and designed to separate the heavy metal into five fractions: 
Aqueous phase (Step I): 2.5 g of sediment sample was treated with 45ml of ammonium acetate 1M at pH5 with acetic acid under stirring for 24hours at room temperature; suspension was then centrifuged at 300rpm for 20min, diluted to 100ml with distilled/deionised water and analyzed by Atomic Absorption Spectroscopy (AAS).
Exchangeable phase (Step II): The residual solid of the previous step was treated with 22.5ml of hydroxyl ammonium acetate followed by acetic acid (25%). After 24h stirring at room temperature solid –liquid separation is performed by centrifugation as before and the metal bearing solution is diluted (to 100ml) and analyzed by AAS.
Inorganic phase (Step III): The residual solid of the previous step was treated with 12.5ml of HCl (0.1 M) and stirred for 24 h at room temperature. As in previous steps, solid – liquid separation was performed and the solution diluted to 25 ml was analyzed for metal concentration.
Organic phase (Step IV): The residual solid of the previous step was treated with 12.5 ml of NaOH (0.5 M) under stirring for 24 h at room temperature for sediment samples with large organic content; this treatment was repeated until a clear solution was obtained. All the solutions separated from the solid were then dried by an IR lamp at 60oC and then digested by using 4ml of HNO3 65% and 2ml HF (40%) in a microwave oven (250w, 1min; ow, 2min; 250w,5min; 400w, 5min; 600w, 5min). The acid solution was then diluted to 25ml and analyzed for metals by AAS.  
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Fig. 1: Stream sediment sampling points.
Residual (Step V): The residual solid of the previous step was treated with 12.5ml of HNO3 (8M) and digested for 3h at 80ºC. The solution was then diluted to 25ml and analyzed by AAS for metal concentrations. The residual solid of the fifth step was finally digested as described in section 3.6.2 to determine the metals in the mineralogical matrix. The analysis was done at Atomic Absorption Spectrophotometry (AAS) Laboratory, Centre for Research and Development, Obafemi Awolowo University (O.A.U.) Ile-Ife, Nigeria. 
3.4 Multivariate statistical analysis
Principal component analysis (PCA) is as an unsupervised pattern recognition method with Varimax rotation and Kaiser normalization, which is widely used to reduce data and extract a small number of latent factors (principal components, PCs) for exploring the possible similar distribution behaviour of metals and analyzing relationships among the observed various variables (Loska and Wiechuła, 2003). PCA is thus applied to analyze relationships among the observed variables and identify heavy metals pollution sources for this study, and it is performed by using the SPSS V17.0 for Windows. DHCA incorporates all variables (heavy metals concentrations) at the same time and could be used to trace similarities and differences of them, which could give more details to further verify the results of the PCA analysis. Dendogram clusters the elements as clustering variable using Euclidian distance and Ward procedure (Laursen et al., 2014). This is depicted as horizontal dendogram (Fig. 3) Then a cut-off and percentage of each dendogram is selected. They define clusters of the objects and of variables.
4. Results and discussion
4.1. Total metal content 
Metal concentrations in the stream sediments from Okemesi – Ijero area are shown in Table 1. It is evidently shown from the data that the concentrations of the seven metals varied as follows: Cd, 1.8 – 2.8mkg-1; Cu, 3.0 - 4.8mgkg-1, Pb, 1.6 – 3.0mgkg-1, Zn, 2.1 – 3.8mgkg-1, Ni, 12.3 – 18.9mgkg-1 and Fe, 29.7 – 55.1mgkg-1. 




Table 1: Concentrations of macro and trace elements in the stream studied sediments 
 








Table 2: US NOAA's ERL and ERM concentrations for the studied metals (values are in mg/kg dry weight) (after Ramirez et al., 2005; Turki, 2007).






N.B: *** = Values not given

The mean concentration of Mn, Ni and Pb are lower than those reported in a previous study by Akintola et al. (2014). Conversely, the mean Zn concentration in the study is higher than those obtained from stream sediments contaminated by mining activities in Ibodi, southwestern, Nigeria (Akintola et al., 2014). The mean concentration of all metals decrease in order of Fe > Ni > Mn > Cu > Zn > Cd >Pb. In order to appraise the possible environmental consequences of the investigated metals, results shown in Table 1 were also compared to US NOAA's sediment quality guidelines (Ramirez et al., 2005; Turki, 2007; and reference therein)(Table 2). In this study the effects range-low (ERL) and effects range- median (ERM) concentrations are considered. The ERL represents chemical concentrations below which adverse biological effects were rarely observed, while ERM represents concentrations above which effects were more frequently observed. Generally, adverse effects occurred in less than 10% of studies in which concentrations were below the respective ERL values, and were observed in more than 75% of studies in which concentrations exceeded EMR values (Long et al., 1997). ELR and EMR values for the metals are shown in Table 2. Comparing results of the present study with ERL and ERM values, all metals showed lower concentration than ERM. Likewise, all metals with the exception of Cd showed lower concentration than ERL. In the case of Cd, all the studied sites showed higher concentration than the ERL values. Considering that toxicity is a function also of the degree to which data exceed ERM values (Turki, 2007), therefore some environmental or toxicological effects of Cd studied sites, cannot be expected.
4.1. Chemical fractionation results
Figure 2 shows the distribution of the studied metals in the five extractable fractions in percent bar graphs. The partitioning shows that the percentages of metals associated with the non-lithogenous fractions (aqueous + exchangeable+ adsorbed on inorganics+ associated organics) (Table 4) were notably greater for Cd, Pb, Ni, Mn and Fe in all studied sites than those of the lithogenous fraction suggesting that these metals are predominantly derived from anthropogenic inputs rather than the geochemical background. On the other hand, Cu is considerably greater in lithogenous fraction that non-lithogenous fraction indicating geochemical sources. Therefore, the results show that such metals are potentially more available for exchange and/or release into the coastal environment. The studied macro and trace metals in the non-lithogenous fractions increased in the order of Cu > Pb > Cd > Zn > Mn > Ni >Fe (Table 3).
4.1.1 Cadmium
The sediments lithogenous fraction is dominated by Cd, which accounts for over 31.9% of the total Cd concentration. Among the non-lithogenous fractions, the adsorbed on inorganic phases was much more important than other fractions, which account for about 30% of the total Cd. The second in the order is aqueous phase which accounted for 15.3% of the total Cd concentration. The absorption at the organics phase is higher than the exchangeable phase (Fig. 2 & Table 4). The insignificant amount of Cd at the exchangeable phase, indicates there is a lesser degree of bioavailability for high toxic Cd. This fact allows the conclusion that the Cd fraction was bound to the inorganic phase (i.e. carbonate phases). This hypothesis is in accordance with the literature data (Todorović et al., 2014).
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Fig. 2. Results of the percentage distribution of Cd, Cu, Pb and Zn in the five extracted phases in stream sediments.
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Fig. 2 (contd.). Results of the percentage distribution of Ni, Mn and Fe in the five extracted phases in stream sediments.

4.1.2 Copper
Cu dominates the lithogenous fraction of the sediments, accounting for 50.9% of the total Cu concentration. This is indicating that an appreciable amount of Cu is likely to be incorporated in aluminosilicate minerals and it is relatively insensitive to the change of surrounding conditions (Nemati et al., 2011). This is followed by exchangeable phase among the non-lithogenous fraction, with average percentage of 14.9% of the total Cu concentration. Absorption at the bound to inorganic phases accounted for 13.9%, this is followed by bound to organic phases (12.1%) (Fig. 2 & Table 4). The least percentage of Cu is found in the bound to aqueous phase (i.e. 8.2%) of the sediments. Despite high stability constants of the organic Cu compounds (Han et al., 1996; Todorović et al., 2014) the association of Cu with the organic matters appeared to be less pronounced due to low content of the organic matters in these sediments. Therefore, when the content of the organic matter is low, the residual fraction might become more significant for binding Cu.
4.1.3 Lead
Significant amounts of Pb were extracted from the aqueous phase (i.e. 31.3%), among the non-lithogenous fractions of the sediments. This is followed by the lithogenous fraction, which accounts for about 20.8% of the total Pb concentration. The percentage of Pb associated with other non-lithogenous fractions in the sediments from all sites was in the order: exchangeable (20.2%) > organics (17.5%) > inorganic (10.1%) (Fig. 2 & Table 4). Pb is tightly bound under strongly reducing conditions by sulfide mineral precipitation and complexion with insoluble organic matter, and is very effectively immobilized by precipitated iron oxide minerals under well-oxidized conditions (Gambrell et al., 1991). Inorganic lead compounds are sulfide, carbonate, and sulfate minerals) are commonly abundant in sediment but have low solubilities in natural water. Relative abundance of Pb in the exchangeable fraction is in agreement with the available data in the literature (Todorović et al., 2014).



Table 3: Means and medians of metal concentrations in five operationally defined geochemical fractions (mg Kg-1).















4.1.3 Zinc
Substantial percentage of Zn were extracted from aqueous phase (i.e. 30.82%), among the non-lithogenous fractions of the sediments. The amounts of Zn associated with other non-lithogenous fractions in the sediments from all the sites was in the order: exchangeable (22.42%) > inorganic (19.65%) > organic (16.95%) (Fig. 2 & Table 4). Although, the percentage of Zn associated with lithogenous fraction accounts for 10.24% of Zn concentration. The inorganic phase are metals associated with sulfide, sulfate and carbonates; the calcium carbonate was a strong absorbent to form complexes with Zn as double salts (CaCO3•ZnCO3) in the sediments. The Zn co-precipitation with the carbonates may become an important chemical form, especially when the hydrous iron oxide and the organic matter are less abundant in the sediment.  Zn is readily adsorbed by clay minerals, carbonates or hydrous oxides and it is more mobile than Pb due to its relatively high mobility (Rodríguez et al., 2009).

4.1.4 Nickel
In this study, large amounts of Ni was concentrated in the exchangeable phase (35.49%), among the non-lithogenous fractions of the sediments. The percentage of Ni in other non-lithogenous fraction in the sediments from all sites was in the order: organic phase (29.36%) > aqueous phase (12.07%) > inorganic phase (10.39%) (Fig. 2 & Table 4). The lithogenous fraction in the sediments accounts for over 12.96% of total Ni concentration. This is consistent with available data in literature (Ma et al., 2016). The large portion of Ni in exchangeable fraction may be is the result of anthropogenic inputs from combustion of fossil fuels.  Ni can be contributed by natural rocks as well as anthropogenic sources (Adamo et al., 1996; Ma et al., 2016). This is in accordance with available data in the literature (Todorović et al., 2014). Metals accumulated in exchangeable fraction can return to waters in the suspended or dissolved form and represent a potential risk for an aquatic ecology as well as the environment (Zakir and Shikazono, 2011).
4.1.5 Manganese and Iron
Manganese is mostly concentrated in the lithogenous fraction of the sediments, accounting for over 50 % of total Mn concentration. The amounts of Mn in non-lithogenous fraction of the sediments from all the sites was in the order: inorganic phase (20.59%) > exchangeable phase (14.71%) > organic phase (8.82%) > aqueous phase (5.88%) (Fig. 2 & Table 4). The sediments have more Mn in the not easily mobilized fraction. In the case of Fe, is typically concentrated in the lithogenous fraction. This accounts for over 37.64% of total Mn concentration. The average percentage of Fe in the non-lithogenous fraction of the sediments from all the sites was in the order: aqueous phase (24.54%) > organic phase (24.22%) > exchangeable phase (8.77%) > inorganic phase (4.83%).  The recoverable amount of Fe in the exchangeable fraction is very low but Mn is relatively high in the exchangeable fraction. This is in accordance with available data in the literature (Zakir and Shikazono, 2011).
4.2. Multivariate analysis results
The obtained geochemical extraction data for the ten investigated sediment samples (Table 3) were submitted to the multivariate analysis using SPSS 17 version. The factor analysis was expected to define the significance of macroelements (Fe and Mn) as markers for predicting the binding behavior of the investigated microelements (Ni, Pb, Cd, Cu and Zn). The factor observed the second step extraction (exchangeable metals), together with the corresponding variance values representing the percentage of the samples which may be characterized, only on the basis of parameters involved in the factor under consideration. Based on the up-to-date statistical investigations, the results of the factor analysis after varimax rotation were shown to be more suitable for application. According to the principles of the factor analysis only parameters, the loadings of which are higher than (0.4), are valuable for defining a factor.
4.2.1.1 Metals bound to aqueous phase
Macro and micro metals extracted in the aqueous fractions (Figure 3) are separated into two clusters. One is Ni, which is far from other cluster, and very close to the point of Fe indicating that Ni could be abundantly incorporated into amorphous iron oxyhydroxide. The second are Zn, Mn, Cu, Pb and Cd are connected in the dendogram which suggests their close correlation and similar nature. The principal component analysis of aqueous fractions could not be computed because of zero variance (Table 5).
4.2.1.2 Metals bound to exchangeable phase
Factor loading values of the exchangeable metals in components I, II and III are shown in Table 5. Component I (Table 5) represents 32.94% of the total variance and have high positive loadings for Ni and Cu but show different behaviour within the same groups of cluster in dendogram suggesting different origin. Component II (Table 5) contributes 31.84% to the total variance and characterized by high positive loadings for Zn and Fe. Iron is very close to zinc, which suggest that iron is also of a similar origin as zinc. Their similar behaviour is shown within the same groups of cluster in dendogram (Figure 3).  Component III (Table 5) accounts for 19.42% of the total variance and have high positive loadings for Pb and Fe but showed similar behaviour within the same groups of cluster in dendogram (Figure 3). Metals bound to exchangeable are separated into two clusters. One is Ni, which is very far from other cluster, and very close to Fe suggesting a close nature for metals in exchangeable fraction. 
Table 4. The mean percentage proportion of metals (%) in the non-lithogenous and lithogenous fractions of the stream sediments 

















Lithogenous fractiona= Residual
Non-lithogenous = aqueous phase + exchangeable phase + inorganic phase + organic phase.

The second are Zn, Mn, Cu, Pb and Cd are connected in the dendogram which suggests their close correlation and similar nature (Figure 3). It should be noted that for exchangeable metals the small changes in redox potential or pH of surrounding water can lead to their mobility. 
4.2.1.3 Metals bound to inorganic phase
Factor loading values of the metals bound to inorganic phase in components I, II and III are shown in Table 5. Component I (Table 5) accounts for 25.56% of the total variance of data and have positive loadings for Cu and Pb. Their similar behaviour is shown within the same groups of cluster in dendogram (Figure 3). Component II (Table 5) represents 25.55% of the total variance and characterized by positive loadings of Ni and Zn. Their different behaviour is shown within the same groups of cluster in dendogram (Figure 3). Component III (Table 5) contributes 22.11 to the total variance and has high positive loadings only for Fe which suggests a different nature of Fe. The same conclusion can be obviously seen from the dendogram in Figure 3. Metals extracted in the inorganic fractions (Table 5 and Figure 3) are separated into two clusters. One is Ni, which is far from other cluster, and very close to the point of Fe indicating that Ni could be abundantly incorporated into amorphous iron oxyhydroxide. The second are Pb, Cd, Cu and Zn which are very close to manganese which can be carbonate co-precipitated with Mn-oxyhydroxides (Figure 3).
4.2.1.4 Metals bound to organic phase
Factor loading values of the metals bound to organic phase in components I, II and III are shown in Table 5. Component I (Table 5) accounts for 32.05% of the total variance and characterized by positive loadings of Fe and Mn. Their similar behaviour within the same groups of cluster in dendogram is shown in Figure 3. Component II (Table 5) contributes 29.30% to the total variance and have positive loadings of Zn and Cd, both have similar behaviour within the same groups of cluster in dendogram (Figure 3). Component III (Table 5) represents 22.08% of the total variance and have positive loadings for Zn and Cu. They both have similar behaviour within the same groups of cluster in dendogram (Figure 3). 



Table 5: Varimax rotated factor loadings matrix and communalities obtained from principal component analysis for five extractable fractions from stream sediments















N. B. EV=Eigen value, VAR= explained variance, CVAR=cumulative variance explained.

Metals extracted from organic phase are separated into two clusters. One is Fe, which is far from other cluster, and very close to Mn. The second are Pb, Cu, Cd and Zn could be in nature with insoluble organic matter (Figure 3).
4.2.1.5 Metals bound to residual phase
In the residual phase extraction step, dissolution of crystalline Fe-oxide is partly accompanied by silicates destruction (Polić and Pfendt, 1996). As it is to be expected, iron is the main constituent (Table 1). Factor loading values of the metals bound to residual phase in components I and II are shown in Table 5. Component I (Table 5) contributes 34.73% to the total variance of the data. It has positive loadings only for Fe which suggest a different nature of Fe. This conclusion is supported by the behaviour of Fe within the same of clusters in dendogram (Figure 3).
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Fig. 3. Dendrogram cluster analysis of five extractable fractions from stream sediments.
Component II (Table 5) represents 34.04% of the total variance. It is characterize by positive loadings of Cu, Cd and Zn. Cadmium is very close to copper which suggest similar origin. Zinc has similar behaviour within the same groups of cluster in dendogram (Figure 3). Based on the dendogram diagram for the metals fraction bound to the residual phase (detritus silicates, crystalline Fe oxide) (Figure 3) it can be concluded that all extracted metals are bound to crystalline Fe-oxide and silicates as expected for the fifth extraction fraction.
Conclusions
Macro and micro metal geochemical fractions and multivariate analysis techniques have been employed for evaluation of stream sediments from Okemesi – Ijero area, southwestern, Nigeria. The results indicates elevated concentrations of Zn, Cd, Pb, and Ni in the studied sites which is ascribed to the anthropogenic inputs from indiscriminate discharge of contaminants and traffic pollution. The above average concentrations of these metals in the studied sites are in the order: Ni: Odo Owa 5 > Arapate > Lawrence; Cd: Lawrence 1 > Odo Owa 2 > Ijero/Ipoti > Odo Owa 5; Pb: Erigbe > Oke Asa 1 > Arapate > Odo Owa 5; Zn: Ijero/Ipoti > Odo Owa 2 > Erigbe > Ipoti 3.  The distribution of Cu in the studied sites is controlled by geochemical background. The above average concentrations of the Cu in the studied sites are in the order: Ipoti 3 > Arapate > Odo Owa 5 > Odo Owa 2 > Lawrence 1. Heavy metal pollution is of great concern because of their toxicity threatens to human health and the aquatic ecosystem. It is thus recommended that, these rivers should be put under surveillance since it is one of the major sources of fresh water in the study areas.
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Locations Cd Cu Pb Zn Ni Mn Fe

Odo Owa 2

2.0 4.8 2.8 2.1 18.3 6.1 33.8

Odo Owa 5 2.0 3.7 1.6 3.8 15.4 8.7 29.7

Oke-Asa 1 1.8 2.8 1.8 3.0 18.9 4.8 40.6

Ijero/Ipoti 2.0 4.2 1.9 3.3 14.3 5.1 44.9

Ipoti 3 2.3 4.1 3.0 3.0 14.6 5.5 52.4

Soso 1.9 4.5 2.2 2.8 16.4 5.2 48.0

Lawrence 1 2.3 3.8 2.1 2.6 13.5 4.0 55.1

Lawrence 2 2.2 3.2 2.1 2.8 14.7 4.5 29.9

Erigbe  2.8 3.0 2.0 2.2 13.0 5.2 60.0

Arapate 2.4 3.2 2.0 2.3 12.3 5.0 46.1

Mean 2.2 3.7 2.2 2.8 15.1 5.4 44.1

Stdev. 0.29 0.67 0.43 0.52 2.17 1.28 10.49


Microsoft_Excel_Worksheet1.xlsx
Sequential Extraction Results

		Fe																		Cu

		Locations		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)

		Odo Owa 2		33.8		10.4		1.7		1.7		1		11.4		26.2		10.8		4.8		0.1		0.1		0.1		0.1		0.5		0.9		3.8

		Odo Owa 5		29.7		1.5		1.9		1.1		4.1		4.1		21.8		13		3.7		0.1		0.1		0.2		0.2		1		1.6		2.7

		Oke-Asa 1		40.6		8.8		2.6		1.4		7.4		10.9		30.8		13.2		2.8		0.1		0.2		0.2		0.1		0.3		0.9		2

		Ijero/Ipoti		44.9		9.2		1.6		2		10.4		7.9		31.1		10.3		4.2		0.1		0.2		0.1		0.2		0.3		1		2.7

		Ipoti 3		52.4		10.4		1.1		1.6		10.2		14.7		37.1		13.3		4.1		0.1		0.3		0.3		0.1		1.9		1.9		3

		Soso		48		6.6		2.4		0.8		4.4		19.4		33.6		15.4		4.5		0.1		0.2		0.3		0.1		0.3		1		3.3

		Lawrence 1		55.1		8.7		2.7		1		10.2		18.9		41.5		16.9		3.8		0.1		0.3		0.2		0.1		0.8		1.9		3

		Lawrence 2		29.9		3.3		1.9		1.5		11		10.2		27.9		11.8		3.2		0.1		0.3		0.1		0.2		0.7		1.4		1.6

		Erigbe 		60		10.6		10		1.9		10.1		14.4		47		12.6		3		0.1		0.1		0.1		0.2		0.7		1		2.2

		Arapate		46.1		11.6		2.8		1.3		8.1		10.7		34.5		10.4		3.2		0.1		0.1		0.2		0.2		1		1.6		2.4

		Cd																		Pb

		Locations		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)

		Odo Owa 2		2.1		0.2		0.2		0.8		0.3		0.4		1.9		0.5		2.8		0.8		0.2		0.2		0.7		0.7		2.6		0.1

		Odo Owa 5		3.8		0.3		0.2		1		0.5		0.7		2.7		0.8		1.6		0.3		0.2		0.2		0.5		0.3		1.5		0.2

		Oke-Asa 1		3		0.4		0.2		1		0.3		0.9		2.6		0.6		1.8		1		0.1		0.1		0.2		0.3		1.7		0.3

		Ijero/Ipoti		3.3		0.7		0.3		0.9		0.5		0.8		2.8		0.6		1.9		0.7		0.4		0.2		0.3		0.4		2		0.1

		Ipoti 3		3		0.2		0.2		0.8		0.5		1		2.7		0.5		3		1.2		0.9		0.4		0.3		0.3		3.1		0.2

		Soso		2.8		0.4		0.4		0.5		0.3		0.6		2.1		0.4		2.2		0.6		0.3		0.4		0.3		0.5		1.7		0.4

		Lawrence 1		2.6		0.6		0.2		0.7		0.3		0.2		2		0.5		2.1		0.6		0.6		0.1		0.2		0.6		2.1		0.1

		Lawrence 2		2.8		0.2		0.2		0.8		0.2		1.2		2		0.7		2.1		0.5		0.3		0.2		0.4		0.5		1.9		0.2

		Erigbe 		2.2		0.3		0.1		0.1		0.2		0.8		1.5		0.6		2		0.4		0.7		0.2		0.4		0.3		2		0.2

		Arapate		2.3		0.3		0.2		0.8		0.3		0.9		2		0.2		2		0.4		0.5		0.1		0.2		0.3		1.5		0.2

		Zn																		Mn

		Locations		Bulk		Step 1		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)

		Odo Owa 2		2		0.4		0.6		0.2		0.2		0.1		1.5		0.2		6.1		1		1.5		1.2		0.2		1.8		4.7		1.9

		Odo Owa 5		2		0.6		0.5		0.2		0.6		0.3		2.2		0.1		8.7		1.2		1		0.6		0.4		2.5		5.7		2.2

		Oke-Asa 1		1.8		0.9		0.3		0.5		0.2		0.2		2.1		0.2		4.8		0.6		0.5		1		0.3		1.7		4.1		0.8

		Ijero/Ipoti		2		0.3		0.4		0.5		0.5		0.1		1.8		0.2		5.1		1.2		1		0.6		0.4		2.2		5.1		0.5

		Ipoti 3		2.3		0.3		0.3		0.6		0.5		0.2		1.9		0.3		5.5		0.8		1		0.8		0.8		1		4.6		0.5

		Soso		1.9		1		0.2		0.3		0.3		0.2		2		0.1		5.2		0.4		1.7		0.5		0.6		1.2		4.4		0.8

		Lawrence 1		2.3		1		0.2		0.6		0.2		0.3		2.3		0.4		4		0.4		0.9		1		0.6		1.4		4.3		0.2

		Lawrence 2		2.2		0.3		0.8		0.5		0.4		0.3		2.3		0.1		4.5		0.6		0.3		0.7		0.9		1.8		4.3		0.4

		Erigbe 		2.8		0.9		0.8		0.5		0.3		0.2		2.7		0.2		5.2		0.3		1		1		0.3		1.6		4.2		1.6

		Arapate		2.4		0.9		0.6		0.2		0.3		0.3		2.4		0.3		5		0.2		0.5		0.7		0.3		1.7		3.4		2.2

		Ni																		Au

		Locations		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)

		Odo Owa 2		18.3		1.5		2.6		0.8		7.7		3.8		16.4		0.8		4.2		0.1		0.7		0.3		0.4		0.3		1.8		2.2

		Odo Owa 5		15.4		0.9		4.8		0.7		6.1		0.4		7.9		1.3		3		0.1		0.2		0.1		0.1		0.5		1		2.1

		Oke-Asa 1		18.9		1.4		6.5		1		5.9		2.5		17.3		2.6		3.6		0.2		0.3		0.8		0.2		0.2		1.7		1.8

		Ijero/Ipoti		14.3		1.6		3.3		0.9		4		1.8		11.6		2.8		3.6		0.1		0.2		0.6		0.1		0.4		1.4		2

		Ipoti 3		14.6		2.2		5		1.1		3.5		1.6		13.4		2.4		3.8		0.1		0.1		0.2		0.8		0.5		1.7		2

		Soso		16.4		1.7		2.8		1.6		5.2		2.7		14		1.2		3.8		0.2		0.8		0.2		0.1		0.5		1.8		2.1

		Lawrence 1		13.5		2.9		5.5		2		2		0.9		13.3		1.6		3.5		0.1		0.8		0.1		0.1		0.3		1.4		2.2

		Lawrence 2		14.7		1.1		7.1		2.2		1.2		2		13.6		1.2		3.5		0.2		0.8		0.1		0.1		0.3		1.5		2.2

		Erigbe 		13		1.2		5.9		1.8		1.6		1.6		12.9		0.8		3.8		0.1		0.2		1		0.2		0.3		1.8		2.4

		Arapate		12.3		1.5		3.8		1.5		3.2		0.5		10.5		0.7		3.7		0.1		1		0.1		0.2		0.3		1.7		2.2











Table 2

		Locations		Cd		Cu		Pb		Zn		Ni		Mn		Fe				Metals		ERL (mg/kg)		ERM (mg/kg)

		Odo Owa 2		2.0		4.8		2.8		2.1		18.3		6.1		33.8				Cd		1.2		9.6

		Odo Owa 5		2.0		3.7		1.6		3.8		15.4		8.7		29.7				Cu		34		270

		Oke-Asa 1		1.8		2.8		1.8		3.0		18.9		4.8		40.6				Pb		46.7		218.0

		Ijero/Ipoti		2.0		4.2		1.9		3.3		14.3		5.1		44.9				Zn		150		410

		Ipoti 3		2.3		4.1		3.0		3.0		14.6		5.5		52.4				Mn		***		***

		Soso		1.9		4.5		2.2		2.8		16.4		5.2		48.0				Ni		20.9		51.6

		Lawrence 1		2.3		3.8		2.1		2.6		13.5		4.0		55.1				Fe		***		***

		Lawrence 2		2.2		3.2		2.1		2.8		14.7		4.5		29.9

		Erigbe 		2.8		3.0		2.0		2.2		13.0		5.2		60.0

		Arapate		2.4		3.2		2.0		2.3		12.3		5.0		46.1

		Mean		2.2		3.7		2.2		2.8		15.1		5.4		44.1

		Stdev.		0.29		0.67		0.43		0.52		2.17		1.28		10.49





Table 4

		Cd		Mean		Step 1		Step II		Step III		Step IV		Step V

						0.36		0.22		0.74		0.34		0.75

				Stdev.		0.17		0.08		0.27		0.12		0.29

				Median		0.30		0.20		0.80		0.30		0.80

		Cu		Mean		0.1		0.19		0.18		0.15		0.75

				Stdev.		1.38777878078145E-17		0.08		0.07		0.05		0.46

				Median		0.1		0.2		0.2		0.15		0.7

		Pb		Mean		0.65		0.42		0.21		0.35		0.42

				Stdev.		0.28		0.25		0.11		0.16		0.15

				Median		0.6		0.35		0.2		0.3		0.35

		Zn		Mean		0.66		0.47		0.41		0.35		0.22

				Stdev.		0.31		0.23		0.17		0.14		0.08

				Median		0.75		0.45		0.50		0.30		0.20

		Ni		Mean		1.60		4.73		1.36		4.04		1.78

				Stdev.		0.58		1.56		0.53		2.15		1.05

				Median		1.50		4.90		1.30		3.75		1.70

		Mn		Mean		0.67		0.94		0.81		0.48		1.69

				Stdev.		0.37		0.44		0.23		0.23		0.44

				Median		0.60		1.00		0.75		0.40		1.70

		Fe		Mean		8.11		2.87		1.43		7.69		12.26

				Stdev.		3.33		2.56		0.39		3.42		4.72

				Median		9.00		2.15		1.45		9.10		11.15





Table 1

		Locations		Cd				Cu				Pb				Zn

				Non-lithogenous fraction		Lithogenous fraction		Non-lithogenous fraction		Lithogenous fraction		Non-lithogenous fraction		Lithogenous fraction		Non-lithogenous fraction		Lithogenous fraction

		Odo Owa 2		1.5		0.2		0.9		3.8		2.6		0.1		1.9		0.5

		Odo Owa 5		2.2		0.1		1.6		2.7		1.5		0.2		2.7		0.8

		Oke-Asa 1		2.1		0.2		0.9		2.00		1.7		0.3		2.6		0.6

		Ijero/Ipoti		1.8		0.2		1.0		2.7		2.0		0.1		2.8		0.6

		Ipoti 3		1.9		0.3		1.9		3.00		3.1		0.2		2.7		0.5

		Soso		2.0		0.1		1.00		3.3		1.7		0.4		2.1		0.4

		Lawrence 1		2.3		0.4		1.9		3.00		2.1		0.1		2.0		0.5

		Lawrence 2		2.3		0.1		1.4		1.6		1.9		0.2		2.0		0.7

		Erigbe 		2.7		0.2		1.0		2.2		2.0		0.2		1.5		0.6

		Arapate		2.4		0.3		1.6		2.4		1.5		0.2		2		0.2

				Ni				Mn				Fe

		Locations		Non-lithogenous fraction		Lithogenous fraction		Non-lithogenous fraction		Lithogenous fraction		Non-lithogenous fraction		Lithogenous fraction

		Odo Owa 2		16.4		0.8		4.7		1.9		26.2		10.8

		Odo Owa 5		7.9		1.3		5.7		2.2		21.8		13

		Oke-Asa 1		17.3		2.6		4.1		0.8		30.8		13.2

		Ijero/Ipoti		11.6		2.8		5.1		0.5		31.1		10.3

		Ipoti 3		13.4		2.4		4.6		0.5		37.1		13.3

		Soso		14		1.2		4.4		0.8		33.6		15.4

		Lawrence 1		13.3		1.6		4.3		0.2		41.5		16.9

		Lawrence 2		13.6		1.2		4.3		0.4		27.9		11.8

		Erigbe 		12.9		0.8		4.2		1.6		47		12.6

		Arapate		10.5		0.7		3.4		2.2		34.5		10.4





Table 3

		Cd																				Cd %

		Locations		Bulk		Step I		%		Step II		Step III		Step IV		Step V		Total				Step I 		Step II		Step III		Step IV		Step V

		Odo Owa 2		2.1		0.2				0.2		0.8		0.3		0.4		1.9		Odo Owa 2		10.5		10.5		42.1		15.8		21.1

		Odo Owa 5		3.8		0.3				0.2		1		0.5		0.7		2.7		Odo Owa 5		11.1		7.4		37.0		18.5		25.9

		Oke-Asa 1		3		0.4				0.2		1		0.3		0.9		2.8		Oke-Asa 1		14.3		7.1		35.7		10.7		32.1

		Ijero/Ipoti		3.3		0.7				0.3		0.9		0.5		0.8		3.2		Ijero/Ipoti		21.9		9.4		28.1		15.6		25.0

		Ipoti 3		3		0.2				0.2		0.8		0.5		1		2.7		Ipoti 3		7.4		7.4		29.6		18.5		37.0

		Soso		2.8		0.4				0.4		0.5		0.3		0.6		2.2		Soso		18.2		18.2		22.7		13.6		27.3

		Lawrence 1		2.6		0.6				0.2		0.7		0.3		0.2		2		Lawrence 1		30.0		10.0		35.0		15.0		10.0

		Lawrence 2		2.8		0.2				0.2		0.8		0.2		1.2		2.6		Lawrence 2		7.7		7.7		30.8		7.7		46.2

		Erigbe 		2.2		0.3				0.1		0.1		0.2		0.8		1.5		Erigbe 		20.0		6.7		6.7		13.3		53.3

		Arapate		2.3		0.3				0.2		0.8		0.3		0.9		2.5		Arapate		12.0		8.0		32.0		12.0		36.0

																		Pb %

				Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV		Step V

		Odo Owa 2		0.8		0.2		0.2		0.7		0.7		2.6		Odo Owa 2		30.8		7.7		7.7		26.9		26.9

		Odo Owa 5		0.3		0.2		0.2		0.5		0.3		1.5		Odo Owa 5		20.0		13.3		13.3		33.3		20.0

		Oke-Asa 1		1		0.1		0.1		0.2		0.3		1.7		Oke-Asa 1		58.8		5.9		5.9		11.8		17.6

		Ijero/Ipoti		0.7		0.4		0.2		0.3		0.4		2		Ijero/Ipoti		35.0		20.0		10.0		15.0		20.0

		Ipoti 3		1.2		0.9		0.4		0.3		0.3		3.1		Ipoti 3		38.7		29.0		12.9		9.7		9.7

		Soso		0.6		0.3		0.4		0.3		0.5		2.1		Soso		28.6		14.3		19.0		14.3		23.8

		Lawrence 1		0.6		0.6		0.1		0.2		0.6		2.1		Lawrence 1		28.6		28.6		4.8		9.5		28.6

		Lawrence 2		0.5		0.3		0.2		0.4		0.5		1.9		Lawrence 2		26.3		15.8		10.5		21.1		26.3

		Erigbe 		0.4		0.7		0.2		0.4		0.3		2		Erigbe 		20.0		35.0		10.0		20.0		15.0

		Arapate		0.4		0.5		0.1		0.2		0.3		1.5		Arapate		26.7		33.3		6.7		13.3		20.0

																				Cu %

				Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV		Step V

		Odo Owa 2		0.1		0.1		0.1		0.1		0.5		0.9		Odo Owa 2		11.1		11.1		11.1		11.1		55.6

		Odo Owa 5		0.1		0.1		0.2		0.2		1		1.6		Odo Owa 5		6.3		6.3		12.5		12.5		62.5

		Oke-Asa 1		0.1		0.2		0.2		0.1		0.3		0.9		Oke-Asa 1		11.1		22.2		22.2		11.1		33.3

		Ijero/Ipoti		0.1		0.2		0.1		0.2		0.3		0.9		Ijero/Ipoti		11.1		22.2		11.1		22.2		33.3

		Ipoti 3		0.1		0.3		0.3		0.1		1.9		2.7		Ipoti 3		3.7		11.1		11.1		3.7		70.4

		Soso		0.1		0.2		0.3		0.1		0.3		1		Soso		10.0		20.0		30.0		10.0		30.0

		Lawrence 1		0.1		0.3		0.2		0.1		0.8		1.5		Lawrence 1		6.7		20.0		13.3		6.7		53.3

		Lawrence 2		0.1		0.3		0.1		0.2		0.7		1.4		Lawrence 2		7.1		21.4		7.1		14.3		50.0

		Erigbe 		0.1		0.1		0.1		0.2		0.7		1.2		Erigbe 		8.3		8.3		8.3		16.7		58.3

		Arapate		0.1		0.1		0.2		0.2		1		1.6		Arapate		6.3		6.3		12.5		12.5		62.5

																		Zn %

		Locations		Step 1		Step II		Step III		Step IV		Step V		Total				Step 1		Step II		Step III		Step IV		Step V

		Odo Owa 2		0.4		0.6		0.2		0.2		0.1		1.5		Odo Owa 2		26.67		40.00		13.33		13.33		6.67

		Odo Owa 5		0.6		0.5		0.2		0.6		0.3		2.2		Odo Owa 5		27.27		22.73		9.09		27.27		13.64

		Oke-Asa 1		0.9		0.3		0.5		0.2		0.2		2.1		Oke-Asa 1		42.86		14.29		23.81		9.52		9.52

		Ijero/Ipoti		0.3		0.4		0.5		0.5		0.1		1.8		Ijero/Ipoti		16.67		22.22		27.78		27.78		5.56

		Ipoti 3		0.3		0.3		0.6		0.5		0.2		1.9		Ipoti 3		15.79		15.79		31.58		26.32		10.53

		Soso		1		0.2		0.3		0.3		0.2		2		Soso		50.00		10.00		15.00		15.00		10.00

		Lawrence 1		1		0.2		0.6		0.2		0.3		2.3		Lawrence 1		43.48		8.70		26.09		8.70		13.04

		Lawrence 2		0.3		0.8		0.5		0.4		0.3		2.3		Lawrence 2		13.04		34.78		21.74		17.39		13.04

		Erigbe 		0.9		0.8		0.5		0.3		0.2		2.7		Erigbe 		33.33		29.63		18.52		11.11		7.41

		Arapate		0.9		0.6		0.2		0.3		0.3		2.3		Arapate		39.13		26.09		8.70		13.04		13.04

																		Ni %

		Locations		Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV		Step V

		Odo Owa 2		1.5		2.6		0.8		7.7		3.8		16.4		Odo Owa 2		9.15		15.85		4.88		46.95		23.17

		Odo Owa 5		0.9		4.8		0.7		6.1		0.4		12.9		Odo Owa 5		6.98		37.21		5.43		47.29		3.10

		Oke-Asa 1		1.4		6.5		1		5.9		2.5		17.3		Oke-Asa 1		8.09		37.57		5.78		34.10		14.45

		Ijero/Ipoti		1.6		3.3		0.9		4		1.8		11.6		Ijero/Ipoti		13.79		28.45		7.76		34.48		15.52

		Ipoti 3		2.2		5		1.1		3.5		1.6		13.4		Ipoti 3		16.42		37.31		8.21		26.12		11.94

		Soso		1.7		2.8		1.6		5.2		2.7		14		Soso		12.14		20.00		11.43		37.14		19.29

		Lawrence 1		2.9		5.5		2		2		0.9		13.3		Lawrence 1		21.80		41.35		15.04		15.04		6.77

		Lawrence 2		1.1		7.1		2.2		1.2		2		13.6		Lawrence 2		8.09		52.21		16.18		8.82		14.71

		Erigbe 		1.2		5.9		1.8		1.6		1.6		12.1		Erigbe 		9.92		48.76		14.88		13.22		13.22

		Arapate		1.5		3.8		1.5		3.2		0.5		10.5		Arapate		14.29		36.19		14.29		30.48		4.76

												Mn %

		Locations		Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV		Step V

		Odo Owa 2		1		1.5		1.2		0.2		1.8		5.7		Odo Owa 2		17.54		26.32		21.05		3.51		31.58

		Odo Owa 5		1.2		1		0.6		0.4		2.5		5.7		Odo Owa 5		21.05		17.54		10.53		7.02		43.86

		Oke-Asa 1		0.6		0.5		1		0.3		1.7		4.1		Oke-Asa 1		14.63		12.20		24.39		7.32		41.46

		Ijero/Ipoti		1.2		1		0.6		0.4		2.2		5.4		Ijero/Ipoti		22.22		18.52		11.11		7.41		40.74

		Ipoti 3		0.8		1		0.8		0.8		1		4.4		Ipoti 3		18.18		22.73		18.18		18.18		22.73

		Soso		0.4		1.7		0.5		0.6		1.2		4.4		Soso		9.09		38.64		11.36		13.64		27.27

		Lawrence 1		0.4		0.9		1		0.6		1.4		4.3		Lawrence 1		9.30		20.93		23.26		13.95		32.56

		Lawrence 2		0.6		0.3		0.7		0.9		1.8		4.3		Lawrence 2		13.95		6.98		16.28		20.93		41.86

		Erigbe 		0.3		1		1		0.3		1.6		4.2		Erigbe 		7.14		23.81		23.81		7.14		38.10

		Arapate		0.2		0.5		0.7		0.3		1.7		3.4		Arapate		5.88		14.71		20.59		8.82		50.00

				Fe %

		Locations		Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV		Step V

		Odo Owa 2		10.4		1.7		1.7		1		11.4		26.2		Odo Owa 2		39.69		6.49		6.49		3.82		43.51

		Odo Owa 5		1.5		1.9		1.1		4.1		4.1		12.7		Odo Owa 5		11.81		14.96		8.66		32.28		32.28

		Oke-Asa 1		8.8		2.6		1.4		7.4		10.9		31.1		Oke-Asa 1		28.30		8.36		4.50		23.79		35.05

		Ijero/Ipoti		9.2		1.6		2		10.4		7.9		31.1		Ijero/Ipoti		29.58		5.14		6.43		33.44		25.40

		Ipoti 3		10.4		1.1		1.6		10.2		14.7		38		Ipoti 3		27.37		2.89		4.21		26.84		38.68

		Soso		6.6		2.4		0.8		4.4		19.4		33.6		Soso		19.64		7.14		2.38		13.10		57.74

		Lawrence 1		8.7		2.7		1		10.2		18.9		41.5		Lawrence 1		20.96		6.51		2.41		24.58		45.54

		Lawrence 2		3.3		1.9		1.5		11		10.2		27.9		Lawrence 2		11.83		6.81		5.38		39.43		36.56

		Erigbe 		10.6		10		1.9		10.1		14.4		47		Erigbe 		22.55		21.28		4.04		21.49		30.64

		Arapate		11.6		2.8		1.3		8.1		10.7		34.5		Arapate		33.62		8.12		3.77		23.48		31.01

														0



Cd



Step I 	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	10.526315789473681	11.111111111111111	14.285714285714285	21.874999999999996	7.4074074074074066	18.181818181818183	30	7.6923076923076925	20	12	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	10.526315789473681	7.4074074074074066	7.1428571428571423	9.3749999999999982	7.4074074074074066	18.181818181818183	10	7.6923076923076925	6.666666666666667	8	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	42.105263157894726	37.037037037037038	35.714285714285708	28.125	29.629629629629626	22.727272727272727	35	30.76923076923077	6.666666666666667	32	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	15.789473684210522	18.518518518518519	10.714285714285712	15.625	18.518518518518519	13.636363636363635	15	7.6923076923076925	13.333333333333334	12	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	21.052631578947363	25.925925925925924	32.142857142857139	25	37.037037037037038	27.27272727272727	10	46.153846153846153	53.333333333333336	36	







Pb



Step I	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	30.769230769230777	20	58.823529411764696	35	38.70967741935484	28.571428571428577	28.571428571428569	26.315789473684209	20	26.666666666666668	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	7.6923076923076943	13.333333333333334	5.8823529411764701	20	29.032258064516132	14.285714285714288	28.571428571428569	15.789473684210526	35	33.333333333333329	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	7.6923076923076943	13.333333333333334	5.8823529411764701	10	12.903225806451616	19.047619047619051	4.7619047619047619	10.526315789473685	10	6.666666666666667	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	26.923076923076927	33.333333333333329	11.76470588235294	15	9.67741935483871	14.285714285714288	9.5238095238095237	21.05263157894737	20	13.333333333333334	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	26.923076923076927	20	17.647058823529409	20	9.67741935483871	23.809523809523814	28.571428571428569	26.315789473684209	15	20	







Cu



Step I	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	11.111111111111112	6.25	11.111111111111112	11.111111111111111	3.7037037037037042	10	6.666666666666667	7.1428571428571441	8.3333333333333339	6.25	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	11.111111111111112	6.25	22.222222222222225	22.222222222222221	11.111111111111112	20	20	21.428571428571431	8.3333333333333339	6.25	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	11.111111111111112	12.5	22.222222222222225	11.111111111111111	11.111111111111112	30	13.333333333333334	7.1428571428571441	8.3333333333333339	12.5	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	11.111111111111112	12.5	11.111111111111112	22.222222222222221	3.7037037037037042	10	6.666666666666667	14.285714285714288	16.666666666666668	12.5	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	55.555555555555557	62.5	33.333333333333336	33.333333333333329	70.370370370370367	30	53.333333333333336	50	58.333333333333336	62.5	







Zn



Step 1	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	26.666666666666668	27.272727272727277	42.857142857142854	16.666666666666664	15.789473684210526	50	43.478260869565219	13.043478260869565	33.333333333333329	39.130434782608695	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	40	22.72727272727273	14.285714285714285	22.222222222222225	15.789473684210526	10	8.6956521739130448	34.782608695652179	29.629629629629626	26.086956521739129	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	13.333333333333334	9.0909090909090917	23.809523809523807	27.777777777777779	31.578947368421051	15	26.086956521739129	21.739130434782609	18.518518518518519	8.6956521739130448	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	13.333333333333334	27.272727272727277	9.5238095238095237	27.777777777777779	26.315789473684209	15	8.6956521739130448	17.39130434782609	11.111111111111111	13.043478260869565	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	6.666666666666667	13.636363636363638	9.5238095238095237	5.5555555555555562	10.526315789473685	10	13.043478260869565	13.043478260869565	7.4074074074074066	13.043478260869565	







Ni



Step I	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	9.1463414634146361	6.9767441860465116	8.092485549132947	13.793103448275861	16.417910447761194	12.142857142857142	21.804511278195488	8.0882352941176485	9.9173553719008272	14.285714285714285	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	15.853658536585369	37.209302325581397	37.572254335260112	28.448275862068961	37.31343283582089	20	41.353383458646611	52.205882352941181	48.760330578512402	36.19047619047619	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	4.8780487804878057	5.4263565891472858	5.7803468208092488	7.7586206896551708	8.2089552238805972	11.428571428571429	15.037593984962406	16.176470588235297	14.87603305785124	14.285714285714285	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	46.951219512195124	47.286821705426348	34.104046242774565	34.482758620689651	26.119402985074625	37.142857142857146	15.037593984962406	8.8235294117647065	13.223140495867769	30.476190476190478	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	23.170731707317074	3.1007751937984498	14.450867052023121	15.517241379310342	11.940298507462686	19.285714285714288	6.7669172932330826	14.705882352941179	13.223140495867769	4.7619047619047619	







Mn



Step I	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	17.543859649122805	21.052631578947366	14.634146341463417	22.222222222222221	18.181818181818183	9.0909090909090917	9.3023255813953494	13.953488372093023	7.1428571428571441	5.882352941176471	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	26.315789473684209	17.543859649122805	12.195121951219514	18.518518518518519	22.727272727272727	38.636363636363633	20.930232558139537	6.9767441860465116	23.809523809523814	14.705882352941178	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	21.052631578947366	10.526315789473683	24.390243902439028	11.111111111111111	18.181818181818183	11.363636363636363	23.255813953488371	16.279069767441857	23.809523809523814	20.588235294117645	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	3.5087719298245612	7.0175438596491224	7.3170731707317085	7.4074074074074066	18.181818181818183	13.636363636363635	13.953488372093023	20.930232558139537	7.1428571428571441	8.8235294117647065	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	31.578947368421051	43.859649122807014	41.463414634146346	40.740740740740748	22.727272727272727	27.27272727272727	32.558139534883715	41.860465116279073	38.095238095238102	50	







Fe



Step I	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	39.694656488549626	11.811023622047244	28.29581993569132	29.581993569131832	27.368421052631582	19.642857142857139	20.963855421686745	11.827956989247312	22.553191489361701	33.623188405797102	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	6.4885496183206106	14.960629921259844	8.360128617363344	5.144694533762058	2.8947368421052633	7.1428571428571423	6.5060240963855431	6.8100358422939076	21.276595744680851	8.115942028985506	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	6.4885496183206106	8.6614173228346463	4.5016077170418001	6.430868167202572	4.2105263157894735	2.3809523809523809	2.4096385542168677	5.376344086021505	4.0425531914893611	3.7681159420289858	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	3.8167938931297711	32.283464566929133	23.79421221864952	33.440514469453376	26.842105263157894	13.095238095238097	24.578313253012045	39.426523297491038	21.48936170212766	23.478260869565215	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	43.511450381679388	32.283464566929133	35.048231511254016	25.401929260450164	38.684210526315788	57.738095238095234	45.542168674698793	36.55913978494624	30.638297872340424	31.014492753623184	









Recovery %

		 Recovery of Sequential extraction and total digestion of heavy stream sediment from samples of selected locations (mg/kg).

				Cu				Pb				Mn				Zn				Cu				Fe				Ni				Au

		Locations		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract

		Odo Owa 2		2		1.7		2.8		2.7		6.1		6.6		2.1		2.4		4.8		4.7		33.8		37		18.3		17.2		4.2		4

		Odo Owa 5		2		2.3		1.6		1.7		8.7		8.4		3.8		3.5		3.7		3.3		29.7		34.8		15.4		14.2		3		3.1

		Oke-Asa 1		1.8		2.3		1.8		2		4.8		4.9		3		3.2		2,.8		2.9		40.6		44		18.9		19.9		3.6		3.5

		Ijero/Ipoti		2		2		1.9		2.1		5.1		5.6		3.3		3.4		4.2		3.7		44.9		41.4		14.3		14.4		3.6		3.4

		Ipoti 3		2.3		2.2		3		3.3		5.5		5.1		3		3.2		4.1		4.9		52.4		51.4		14.6		15.8		3.8		3.7

		Soso		1.9		2.1		2.2		2.1		5.2		5.2		3.8		2.5		4.5		4.3		56		49		16.4		15.2		3.8		3.9

		Lawrence 1		2.3		2.7		2.1		2.2		4		4.5		2.6		2.5		3.8		3.9		55.1		57.2		13.5		14.9		3.5		3.6

		Lawrence 2		2.2		2.4		2.1		2.1		4.5		4.7		2.8		2.7		3.2		3		39.9		39.7		14.7		14.8		3.5		3.7

		Erigba		2.8		3.1		2		2.2		5.2		5.8		2.2		2.1		3		3.2		60		59.6		13		12.1		3.8		4.2

		Arapata		2.4		2.7		2		1.7		5		5.6		2.3		2.2		3.2		3.4		46.1		44.9		12.3		11.2		3.7		3.9
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Metals

ERL (mg/kg)

ERM (mg/kg)

Cd 1.2 9.6

Cu 34 270

Pb 46.7 218.0

Zn 150 410

Mn

*** ***

Ni 20.9 51.6

Fe

*** ***
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Sequential Extraction Results

		Fe																		Cu

		Locations		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)

		Odo Owa 2		33.8		10.4		1.7		1.7		1		11.4		26.2		10.8		4.8		0.1		0.1		0.1		0.1		0.5		0.9		3.8

		Odo Owa 5		29.7		1.5		1.9		1.1		4.1		4.1		21.8		13		3.7		0.1		0.1		0.2		0.2		1		1.6		2.7

		Oke-Asa 1		40.6		8.8		2.6		1.4		7.4		10.9		30.8		13.2		2.8		0.1		0.2		0.2		0.1		0.3		0.9		2

		Ijero/Ipoti		44.9		9.2		1.6		2		10.4		7.9		31.1		10.3		4.2		0.1		0.2		0.1		0.2		0.3		1		2.7

		Ipoti 3		52.4		10.4		1.1		1.6		10.2		14.7		37.1		13.3		4.1		0.1		0.3		0.3		0.1		1.9		1.9		3

		Soso		48		6.6		2.4		0.8		4.4		19.4		33.6		15.4		4.5		0.1		0.2		0.3		0.1		0.3		1		3.3

		Lawrence 1		55.1		8.7		2.7		1		10.2		18.9		41.5		16.9		3.8		0.1		0.3		0.2		0.1		0.8		1.9		3

		Lawrence 2		29.9		3.3		1.9		1.5		11		10.2		27.9		11.8		3.2		0.1		0.3		0.1		0.2		0.7		1.4		1.6

		Erigbe 		60		10.6		10		1.9		10.1		14.4		47		12.6		3		0.1		0.1		0.1		0.2		0.7		1		2.2

		Arapate		46.1		11.6		2.8		1.3		8.1		10.7		34.5		10.4		3.2		0.1		0.1		0.2		0.2		1		1.6		2.4

		Cd																		Pb

		Locations		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)

		Odo Owa 2		2.1		0.2		0.2		0.8		0.3		0.4		1.9		0.5		2.8		0.8		0.2		0.2		0.7		0.7		2.6		0.1

		Odo Owa 5		3.8		0.3		0.2		1		0.5		0.7		2.7		0.8		1.6		0.3		0.2		0.2		0.5		0.3		1.5		0.2

		Oke-Asa 1		3		0.4		0.2		1		0.3		0.9		2.6		0.6		1.8		1		0.1		0.1		0.2		0.3		1.7		0.3

		Ijero/Ipoti		3.3		0.7		0.3		0.9		0.5		0.8		2.8		0.6		1.9		0.7		0.4		0.2		0.3		0.4		2		0.1

		Ipoti 3		3		0.2		0.2		0.8		0.5		1		2.7		0.5		3		1.2		0.9		0.4		0.3		0.3		3.1		0.2

		Soso		2.8		0.4		0.4		0.5		0.3		0.6		2.1		0.4		2.2		0.6		0.3		0.4		0.3		0.5		1.7		0.4

		Lawrence 1		2.6		0.6		0.2		0.7		0.3		0.2		2		0.5		2.1		0.6		0.6		0.1		0.2		0.6		2.1		0.1

		Lawrence 2		2.8		0.2		0.2		0.8		0.2		1.2		2		0.7		2.1		0.5		0.3		0.2		0.4		0.5		1.9		0.2

		Erigbe 		2.2		0.3		0.1		0.1		0.2		0.8		1.5		0.6		2		0.4		0.7		0.2		0.4		0.3		2		0.2

		Arapate		2.3		0.3		0.2		0.8		0.3		0.9		2		0.2		2		0.4		0.5		0.1		0.2		0.3		1.5		0.2

		Zn																		Mn

		Locations		Bulk		Step 1		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)

		Odo Owa 2		2		0.4		0.6		0.2		0.2		0.1		1.5		0.2		6.1		1		1.5		1.2		0.2		1.8		4.7		1.9

		Odo Owa 5		2		0.6		0.5		0.2		0.6		0.3		2.2		0.1		8.7		1.2		1		0.6		0.4		2.5		5.7		2.2

		Oke-Asa 1		1.8		0.9		0.3		0.5		0.2		0.2		2.1		0.2		4.8		0.6		0.5		1		0.3		1.7		4.1		0.8

		Ijero/Ipoti		2		0.3		0.4		0.5		0.5		0.1		1.8		0.2		5.1		1.2		1		0.6		0.4		2.2		5.1		0.5

		Ipoti 3		2.3		0.3		0.3		0.6		0.5		0.2		1.9		0.3		5.5		0.8		1		0.8		0.8		1		4.6		0.5

		Soso		1.9		1		0.2		0.3		0.3		0.2		2		0.1		5.2		0.4		1.7		0.5		0.6		1.2		4.4		0.8

		Lawrence 1		2.3		1		0.2		0.6		0.2		0.3		2.3		0.4		4		0.4		0.9		1		0.6		1.4		4.3		0.2

		Lawrence 2		2.2		0.3		0.8		0.5		0.4		0.3		2.3		0.1		4.5		0.6		0.3		0.7		0.9		1.8		4.3		0.4

		Erigbe 		2.8		0.9		0.8		0.5		0.3		0.2		2.7		0.2		5.2		0.3		1		1		0.3		1.6		4.2		1.6

		Arapate		2.4		0.9		0.6		0.2		0.3		0.3		2.4		0.3		5		0.2		0.5		0.7		0.3		1.7		3.4		2.2

		Ni																		Au

		Locations		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)

		Odo Owa 2		18.3		1.5		2.6		0.8		7.7		3.8		16.4		0.8		4.2		0.1		0.7		0.3		0.4		0.3		1.8		2.2

		Odo Owa 5		15.4		0.9		4.8		0.7		6.1		0.4		7.9		1.3		3		0.1		0.2		0.1		0.1		0.5		1		2.1

		Oke-Asa 1		18.9		1.4		6.5		1		5.9		2.5		17.3		2.6		3.6		0.2		0.3		0.8		0.2		0.2		1.7		1.8

		Ijero/Ipoti		14.3		1.6		3.3		0.9		4		1.8		11.6		2.8		3.6		0.1		0.2		0.6		0.1		0.4		1.4		2

		Ipoti 3		14.6		2.2		5		1.1		3.5		1.6		13.4		2.4		3.8		0.1		0.1		0.2		0.8		0.5		1.7		2

		Soso		16.4		1.7		2.8		1.6		5.2		2.7		14		1.2		3.8		0.2		0.8		0.2		0.1		0.5		1.8		2.1

		Lawrence 1		13.5		2.9		5.5		2		2		0.9		13.3		1.6		3.5		0.1		0.8		0.1		0.1		0.3		1.4		2.2

		Lawrence 2		14.7		1.1		7.1		2.2		1.2		2		13.6		1.2		3.5		0.2		0.8		0.1		0.1		0.3		1.5		2.2

		Erigbe 		13		1.2		5.9		1.8		1.6		1.6		12.9		0.8		3.8		0.1		0.2		1		0.2		0.3		1.8		2.4

		Arapate		12.3		1.5		3.8		1.5		3.2		0.5		10.5		0.7		3.7		0.1		1		0.1		0.2		0.3		1.7		2.2











Table 2

		Locations		Cd		Cu		Pb		Zn		Ni		Mn		Fe				Metals		ERL (mg/kg)		ERM (mg/kg)

		Odo Owa 2		2.0		4.8		2.8		2.1		18.3		6.1		33.8				Cd		1.2		9.6

		Odo Owa 5		2.0		3.7		1.6		3.8		15.4		8.7		29.7				Cu		34		270

		Oke-Asa 1		1.8		2.8		1.8		3.0		18.9		4.8		40.6				Pb		46.7		218.0

		Ijero/Ipoti		2.0		4.2		1.9		3.3		14.3		5.1		44.9				Zn		150		410

		Ipoti 3		2.3		4.1		3.0		3.0		14.6		5.5		52.4				Mn		***		***

		Soso		1.9		4.5		2.2		2.8		16.4		5.2		48.0				Ni		20.9		51.6

		Lawrence 1		2.3		3.8		2.1		2.6		13.5		4.0		55.1				Fe		***		***

		Lawrence 2		2.2		3.2		2.1		2.8		14.7		4.5		29.9

		Erigbe 		2.8		3.0		2.0		2.2		13.0		5.2		60.0

		Arapate		2.4		3.2		2.0		2.3		12.3		5.0		46.1





Table 4

		Cd		Mean		Step 1		Step II		Step III		Step IV		Step V

						0.36		0.22		0.74		0.34		0.75

				Stdev.		0.17		0.08		0.27		0.12		0.29

				Median		0.30		0.20		0.80		0.30		0.80

		Cu		Mean		0.1		0.19		0.18		0.15		0.75

				Stdev.		1.38777878078145E-17		0.08		0.07		0.05		0.46

				Median		0.1		0.2		0.2		0.15		0.7

		Pb		Mean		0.65		0.42		0.21		0.35		0.42

				Stdev.		0.28		0.25		0.11		0.16		0.15

				Median		0.6		0.35		0.2		0.3		0.35

		Zn		Mean		0.66		0.47		0.41		0.35		0.22

				Stdev.		0.31		0.23		0.17		0.14		0.08

				Median		0.75		0.45		0.50		0.30		0.20

		Ni		Mean		1.60		4.73		1.36		4.04		1.78

				Stdev.		0.58		1.56		0.53		2.15		1.05

				Median		1.50		4.90		1.30		3.75		1.70

		Mn		Mean		0.67		0.94		0.81		0.48		1.69

				Stdev.		0.37		0.44		0.23		0.23		0.44

				Median		0.60		1.00		0.75		0.40		1.70

		Fe		Mean		8.11		2.87		1.43		7.69		12.26

				Stdev.		3.33		2.56		0.39		3.42		4.72

				Median		9.00		2.15		1.45		9.10		11.15





Table 1

		Locations		Cd				Cu				Pb				Zn

				Non-lithogenous fraction		Lithogenous fraction		Non-lithogenous fraction		Lithogenous fraction		Non-lithogenous fraction		Lithogenous fraction		Non-lithogenous fraction		Lithogenous fraction

		Odo Owa 2		1.5		0.2		0.9		3.8		2.6		0.1		1.9		0.5

		Odo Owa 5		2.2		0.1		1.6		2.7		1.5		0.2		2.7		0.8

		Oke-Asa 1		2.1		0.2		0.9		2.00		1.7		0.3		2.6		0.6

		Ijero/Ipoti		1.8		0.2		1.0		2.7		2.0		0.1		2.8		0.6

		Ipoti 3		1.9		0.3		1.9		3.00		3.1		0.2		2.7		0.5

		Soso		2.0		0.1		1.00		3.3		1.7		0.4		2.1		0.4

		Lawrence 1		2.3		0.4		1.9		3.00		2.1		0.1		2.0		0.5

		Lawrence 2		2.3		0.1		1.4		1.6		1.9		0.2		2.0		0.7

		Erigbe 		2.7		0.2		1.0		2.2		2.0		0.2		1.5		0.6

		Arapate		2.4		0.3		1.6		2.4		1.5		0.2		2		0.2

				Ni				Mn				Fe

		Locations		Non-lithogenous fraction		Lithogenous fraction		Non-lithogenous fraction		Lithogenous fraction		Non-lithogenous fraction		Lithogenous fraction

		Odo Owa 2		16.4		0.8		4.7		1.9		26.2		10.8

		Odo Owa 5		7.9		1.3		5.7		2.2		21.8		13

		Oke-Asa 1		17.3		2.6		4.1		0.8		30.8		13.2

		Ijero/Ipoti		11.6		2.8		5.1		0.5		31.1		10.3

		Ipoti 3		13.4		2.4		4.6		0.5		37.1		13.3

		Soso		14		1.2		4.4		0.8		33.6		15.4

		Lawrence 1		13.3		1.6		4.3		0.2		41.5		16.9

		Lawrence 2		13.6		1.2		4.3		0.4		27.9		11.8

		Erigbe 		12.9		0.8		4.2		1.6		47		12.6

		Arapate		10.5		0.7		3.4		2.2		34.5		10.4





Table 3

		Cd																				Cd %

		Locations		Bulk		Step I		%		Step II		Step III		Step IV		Step V		Total				Step I 		Step II		Step III		Step IV		Step V

		Odo Owa 2		2.1		0.2				0.2		0.8		0.3		0.4		1.9		Odo Owa 2		10.5		10.5		42.1		15.8		21.1

		Odo Owa 5		3.8		0.3				0.2		1		0.5		0.7		2.7		Odo Owa 5		11.1		7.4		37.0		18.5		25.9

		Oke-Asa 1		3		0.4				0.2		1		0.3		0.9		2.8		Oke-Asa 1		14.3		7.1		35.7		10.7		32.1

		Ijero/Ipoti		3.3		0.7				0.3		0.9		0.5		0.8		3.2		Ijero/Ipoti		21.9		9.4		28.1		15.6		25.0

		Ipoti 3		3		0.2				0.2		0.8		0.5		1		2.7		Ipoti 3		7.4		7.4		29.6		18.5		37.0

		Soso		2.8		0.4				0.4		0.5		0.3		0.6		2.2		Soso		18.2		18.2		22.7		13.6		27.3

		Lawrence 1		2.6		0.6				0.2		0.7		0.3		0.2		2		Lawrence 1		30.0		10.0		35.0		15.0		10.0

		Lawrence 2		2.8		0.2				0.2		0.8		0.2		1.2		2.6		Lawrence 2		7.7		7.7		30.8		7.7		46.2

		Erigbe 		2.2		0.3				0.1		0.1		0.2		0.8		1.5		Erigbe 		20.0		6.7		6.7		13.3		53.3

		Arapate		2.3		0.3				0.2		0.8		0.3		0.9		2.5		Arapate		12.0		8.0		32.0		12.0		36.0

																		Pb %

				Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV		Step V

		Odo Owa 2		0.8		0.2		0.2		0.7		0.7		2.6		Odo Owa 2		30.8		7.7		7.7		26.9		26.9

		Odo Owa 5		0.3		0.2		0.2		0.5		0.3		1.5		Odo Owa 5		20.0		13.3		13.3		33.3		20.0

		Oke-Asa 1		1		0.1		0.1		0.2		0.3		1.7		Oke-Asa 1		58.8		5.9		5.9		11.8		17.6

		Ijero/Ipoti		0.7		0.4		0.2		0.3		0.4		2		Ijero/Ipoti		35.0		20.0		10.0		15.0		20.0

		Ipoti 3		1.2		0.9		0.4		0.3		0.3		3.1		Ipoti 3		38.7		29.0		12.9		9.7		9.7

		Soso		0.6		0.3		0.4		0.3		0.5		2.1		Soso		28.6		14.3		19.0		14.3		23.8

		Lawrence 1		0.6		0.6		0.1		0.2		0.6		2.1		Lawrence 1		28.6		28.6		4.8		9.5		28.6

		Lawrence 2		0.5		0.3		0.2		0.4		0.5		1.9		Lawrence 2		26.3		15.8		10.5		21.1		26.3

		Erigbe 		0.4		0.7		0.2		0.4		0.3		2		Erigbe 		20.0		35.0		10.0		20.0		15.0

		Arapate		0.4		0.5		0.1		0.2		0.3		1.5		Arapate		26.7		33.3		6.7		13.3		20.0

																				Cu %

				Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV		Step V

		Odo Owa 2		0.1		0.1		0.1		0.1		0.5		0.9		Odo Owa 2		11.1		11.1		11.1		11.1		55.6

		Odo Owa 5		0.1		0.1		0.2		0.2		1		1.6		Odo Owa 5		6.3		6.3		12.5		12.5		62.5

		Oke-Asa 1		0.1		0.2		0.2		0.1		0.3		0.9		Oke-Asa 1		11.1		22.2		22.2		11.1		33.3

		Ijero/Ipoti		0.1		0.2		0.1		0.2		0.3		0.9		Ijero/Ipoti		11.1		22.2		11.1		22.2		33.3

		Ipoti 3		0.1		0.3		0.3		0.1		1.9		2.7		Ipoti 3		3.7		11.1		11.1		3.7		70.4

		Soso		0.1		0.2		0.3		0.1		0.3		1		Soso		10.0		20.0		30.0		10.0		30.0

		Lawrence 1		0.1		0.3		0.2		0.1		0.8		1.5		Lawrence 1		6.7		20.0		13.3		6.7		53.3

		Lawrence 2		0.1		0.3		0.1		0.2		0.7		1.4		Lawrence 2		7.1		21.4		7.1		14.3		50.0

		Erigbe 		0.1		0.1		0.1		0.2		0.7		1.2		Erigbe 		8.3		8.3		8.3		16.7		58.3

		Arapate		0.1		0.1		0.2		0.2		1		1.6		Arapate		6.3		6.3		12.5		12.5		62.5

																		Zn %

		Locations		Step 1		Step II		Step III		Step IV		Step V		Total				Step 1		Step II		Step III		Step IV		Step V

		Odo Owa 2		0.4		0.6		0.2		0.2		0.1		1.5		Odo Owa 2		26.67		40.00		13.33		13.33		6.67

		Odo Owa 5		0.6		0.5		0.2		0.6		0.3		2.2		Odo Owa 5		27.27		22.73		9.09		27.27		13.64

		Oke-Asa 1		0.9		0.3		0.5		0.2		0.2		2.1		Oke-Asa 1		42.86		14.29		23.81		9.52		9.52

		Ijero/Ipoti		0.3		0.4		0.5		0.5		0.1		1.8		Ijero/Ipoti		16.67		22.22		27.78		27.78		5.56

		Ipoti 3		0.3		0.3		0.6		0.5		0.2		1.9		Ipoti 3		15.79		15.79		31.58		26.32		10.53

		Soso		1		0.2		0.3		0.3		0.2		2		Soso		50.00		10.00		15.00		15.00		10.00

		Lawrence 1		1		0.2		0.6		0.2		0.3		2.3		Lawrence 1		43.48		8.70		26.09		8.70		13.04

		Lawrence 2		0.3		0.8		0.5		0.4		0.3		2.3		Lawrence 2		13.04		34.78		21.74		17.39		13.04

		Erigbe 		0.9		0.8		0.5		0.3		0.2		2.7		Erigbe 		33.33		29.63		18.52		11.11		7.41

		Arapate		0.9		0.6		0.2		0.3		0.3		2.3		Arapate		39.13		26.09		8.70		13.04		13.04

																		Ni %

		Locations		Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV		Step V

		Odo Owa 2		1.5		2.6		0.8		7.7		3.8		16.4		Odo Owa 2		9.15		15.85		4.88		46.95		23.17

		Odo Owa 5		0.9		4.8		0.7		6.1		0.4		12.9		Odo Owa 5		6.98		37.21		5.43		47.29		3.10

		Oke-Asa 1		1.4		6.5		1		5.9		2.5		17.3		Oke-Asa 1		8.09		37.57		5.78		34.10		14.45

		Ijero/Ipoti		1.6		3.3		0.9		4		1.8		11.6		Ijero/Ipoti		13.79		28.45		7.76		34.48		15.52

		Ipoti 3		2.2		5		1.1		3.5		1.6		13.4		Ipoti 3		16.42		37.31		8.21		26.12		11.94

		Soso		1.7		2.8		1.6		5.2		2.7		14		Soso		12.14		20.00		11.43		37.14		19.29

		Lawrence 1		2.9		5.5		2		2		0.9		13.3		Lawrence 1		21.80		41.35		15.04		15.04		6.77

		Lawrence 2		1.1		7.1		2.2		1.2		2		13.6		Lawrence 2		8.09		52.21		16.18		8.82		14.71

		Erigbe 		1.2		5.9		1.8		1.6		1.6		12.1		Erigbe 		9.92		48.76		14.88		13.22		13.22

		Arapate		1.5		3.8		1.5		3.2		0.5		10.5		Arapate		14.29		36.19		14.29		30.48		4.76

												Mn %

		Locations		Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV		Step V

		Odo Owa 2		1		1.5		1.2		0.2		1.8		5.7		Odo Owa 2		17.54		26.32		21.05		3.51		31.58

		Odo Owa 5		1.2		1		0.6		0.4		2.5		5.7		Odo Owa 5		21.05		17.54		10.53		7.02		43.86

		Oke-Asa 1		0.6		0.5		1		0.3		1.7		4.1		Oke-Asa 1		14.63		12.20		24.39		7.32		41.46

		Ijero/Ipoti		1.2		1		0.6		0.4		2.2		5.4		Ijero/Ipoti		22.22		18.52		11.11		7.41		40.74

		Ipoti 3		0.8		1		0.8		0.8		1		4.4		Ipoti 3		18.18		22.73		18.18		18.18		22.73

		Soso		0.4		1.7		0.5		0.6		1.2		4.4		Soso		9.09		38.64		11.36		13.64		27.27

		Lawrence 1		0.4		0.9		1		0.6		1.4		4.3		Lawrence 1		9.30		20.93		23.26		13.95		32.56

		Lawrence 2		0.6		0.3		0.7		0.9		1.8		4.3		Lawrence 2		13.95		6.98		16.28		20.93		41.86

		Erigbe 		0.3		1		1		0.3		1.6		4.2		Erigbe 		7.14		23.81		23.81		7.14		38.10

		Arapate		0.2		0.5		0.7		0.3		1.7		3.4		Arapate		5.88		14.71		20.59		8.82		50.00

				Fe %

		Locations		Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV		Step V

		Odo Owa 2		10.4		1.7		1.7		1		11.4		26.2		Odo Owa 2		39.69		6.49		6.49		3.82		43.51

		Odo Owa 5		1.5		1.9		1.1		4.1		4.1		12.7		Odo Owa 5		11.81		14.96		8.66		32.28		32.28

		Oke-Asa 1		8.8		2.6		1.4		7.4		10.9		31.1		Oke-Asa 1		28.30		8.36		4.50		23.79		35.05

		Ijero/Ipoti		9.2		1.6		2		10.4		7.9		31.1		Ijero/Ipoti		29.58		5.14		6.43		33.44		25.40

		Ipoti 3		10.4		1.1		1.6		10.2		14.7		38		Ipoti 3		27.37		2.89		4.21		26.84		38.68

		Soso		6.6		2.4		0.8		4.4		19.4		33.6		Soso		19.64		7.14		2.38		13.10		57.74

		Lawrence 1		8.7		2.7		1		10.2		18.9		41.5		Lawrence 1		20.96		6.51		2.41		24.58		45.54

		Lawrence 2		3.3		1.9		1.5		11		10.2		27.9		Lawrence 2		11.83		6.81		5.38		39.43		36.56

		Erigbe 		10.6		10		1.9		10.1		14.4		47		Erigbe 		22.55		21.28		4.04		21.49		30.64

		Arapate		11.6		2.8		1.3		8.1		10.7		34.5		Arapate		33.62		8.12		3.77		23.48		31.01

														0



Cd



Step I 	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	10.526315789473681	11.111111111111111	14.285714285714285	21.874999999999996	7.4074074074074066	18.181818181818183	30	7.6923076923076925	20	12	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	10.526315789473681	7.4074074074074066	7.1428571428571423	9.3749999999999982	7.4074074074074066	18.181818181818183	10	7.6923076923076925	6.666666666666667	8	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	42.105263157894726	37.037037037037038	35.714285714285708	28.125	29.629629629629626	22.727272727272727	35	30.76923076923077	6.666666666666667	32	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	15.789473684210522	18.518518518518519	10.714285714285712	15.625	18.518518518518519	13.636363636363635	15	7.6923076923076925	13.333333333333334	12	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	21.052631578947363	25.925925925925924	32.142857142857139	25	37.037037037037038	27.27272727272727	10	46.153846153846153	53.333333333333336	36	







Pb



Step I	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	30.769230769230777	20	58.823529411764696	35	38.70967741935484	28.571428571428577	28.571428571428569	26.315789473684209	20	26.666666666666668	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	7.6923076923076943	13.333333333333334	5.8823529411764701	20	29.032258064516132	14.285714285714288	28.571428571428569	15.789473684210526	35	33.333333333333329	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	7.6923076923076943	13.333333333333334	5.8823529411764701	10	12.903225806451616	19.047619047619051	4.7619047619047619	10.526315789473685	10	6.666666666666667	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	26.923076923076927	33.333333333333329	11.76470588235294	15	9.67741935483871	14.285714285714288	9.5238095238095237	21.05263157894737	20	13.333333333333334	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	26.923076923076927	20	17.647058823529409	20	9.67741935483871	23.809523809523814	28.571428571428569	26.315789473684209	15	20	







Cu



Step I	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	11.111111111111112	6.25	11.111111111111112	11.111111111111111	3.7037037037037042	10	6.666666666666667	7.1428571428571441	8.3333333333333339	6.25	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	11.111111111111112	6.25	22.222222222222225	22.222222222222221	11.111111111111112	20	20	21.428571428571431	8.3333333333333339	6.25	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	11.111111111111112	12.5	22.222222222222225	11.111111111111111	11.111111111111112	30	13.333333333333334	7.1428571428571441	8.3333333333333339	12.5	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	11.111111111111112	12.5	11.111111111111112	22.222222222222221	3.7037037037037042	10	6.666666666666667	14.285714285714288	16.666666666666668	12.5	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	55.555555555555557	62.5	33.333333333333336	33.333333333333329	70.370370370370367	30	53.333333333333336	50	58.333333333333336	62.5	







Zn



Step 1	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	26.666666666666668	27.272727272727277	42.857142857142854	16.666666666666664	15.789473684210526	50	43.478260869565219	13.043478260869565	33.333333333333329	39.130434782608695	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	40	22.72727272727273	14.285714285714285	22.222222222222225	15.789473684210526	10	8.6956521739130448	34.782608695652179	29.629629629629626	26.086956521739129	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	13.333333333333334	9.0909090909090917	23.809523809523807	27.777777777777779	31.578947368421051	15	26.086956521739129	21.739130434782609	18.518518518518519	8.6956521739130448	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	13.333333333333334	27.272727272727277	9.5238095238095237	27.777777777777779	26.315789473684209	15	8.6956521739130448	17.39130434782609	11.111111111111111	13.043478260869565	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	6.666666666666667	13.636363636363638	9.5238095238095237	5.5555555555555562	10.526315789473685	10	13.043478260869565	13.043478260869565	7.4074074074074066	13.043478260869565	







Ni



Step I	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	9.1463414634146361	6.9767441860465116	8.092485549132947	13.793103448275861	16.417910447761194	12.142857142857142	21.804511278195488	8.0882352941176485	9.9173553719008272	14.285714285714285	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	15.853658536585369	37.209302325581397	37.572254335260112	28.448275862068961	37.31343283582089	20	41.353383458646611	52.205882352941181	48.760330578512402	36.19047619047619	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	4.8780487804878057	5.4263565891472858	5.7803468208092488	7.7586206896551708	8.2089552238805972	11.428571428571429	15.037593984962406	16.176470588235297	14.87603305785124	14.285714285714285	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	46.951219512195124	47.286821705426348	34.104046242774565	34.482758620689651	26.119402985074625	37.142857142857146	15.037593984962406	8.8235294117647065	13.223140495867769	30.476190476190478	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	23.170731707317074	3.1007751937984498	14.450867052023121	15.517241379310342	11.940298507462686	19.285714285714288	6.7669172932330826	14.705882352941179	13.223140495867769	4.7619047619047619	







Mn



Step I	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	17.543859649122805	21.052631578947366	14.634146341463417	22.222222222222221	18.181818181818183	9.0909090909090917	9.3023255813953494	13.953488372093023	7.1428571428571441	5.882352941176471	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	26.315789473684209	17.543859649122805	12.195121951219514	18.518518518518519	22.727272727272727	38.636363636363633	20.930232558139537	6.9767441860465116	23.809523809523814	14.705882352941178	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	21.052631578947366	10.526315789473683	24.390243902439028	11.111111111111111	18.181818181818183	11.363636363636363	23.255813953488371	16.279069767441857	23.809523809523814	20.588235294117645	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	3.5087719298245612	7.0175438596491224	7.3170731707317085	7.4074074074074066	18.181818181818183	13.636363636363635	13.953488372093023	20.930232558139537	7.1428571428571441	8.8235294117647065	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	31.578947368421051	43.859649122807014	41.463414634146346	40.740740740740748	22.727272727272727	27.27272727272727	32.558139534883715	41.860465116279073	38.095238095238102	50	







Fe



Step I	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	39.694656488549626	11.811023622047244	28.29581993569132	29.581993569131832	27.368421052631582	19.642857142857139	20.963855421686745	11.827956989247312	22.553191489361701	33.623188405797102	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	6.4885496183206106	14.960629921259844	8.360128617363344	5.144694533762058	2.8947368421052633	7.1428571428571423	6.5060240963855431	6.8100358422939076	21.276595744680851	8.115942028985506	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	6.4885496183206106	8.6614173228346463	4.5016077170418001	6.430868167202572	4.2105263157894735	2.3809523809523809	2.4096385542168677	5.376344086021505	4.0425531914893611	3.7681159420289858	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	3.8167938931297711	32.283464566929133	23.79421221864952	33.440514469453376	26.842105263157894	13.095238095238097	24.578313253012045	39.426523297491038	21.48936170212766	23.478260869565215	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	43.511450381679388	32.283464566929133	35.048231511254016	25.401929260450164	38.684210526315788	57.738095238095234	45.542168674698793	36.55913978494624	30.638297872340424	31.014492753623184	









Recovery %

		 Recovery of Sequential extraction and total digestion of heavy stream sediment from samples of selected locations (mg/kg).

				Cu				Pb				Mn				Zn				Cu				Fe				Ni				Au

		Locations		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract

		Odo Owa 2		2		1.7		2.8		2.7		6.1		6.6		2.1		2.4		4.8		4.7		33.8		37		18.3		17.2		4.2		4

		Odo Owa 5		2		2.3		1.6		1.7		8.7		8.4		3.8		3.5		3.7		3.3		29.7		34.8		15.4		14.2		3		3.1

		Oke-Asa 1		1.8		2.3		1.8		2		4.8		4.9		3		3.2		2,.8		2.9		40.6		44		18.9		19.9		3.6		3.5

		Ijero/Ipoti		2		2		1.9		2.1		5.1		5.6		3.3		3.4		4.2		3.7		44.9		41.4		14.3		14.4		3.6		3.4

		Ipoti 3		2.3		2.2		3		3.3		5.5		5.1		3		3.2		4.1		4.9		52.4		51.4		14.6		15.8		3.8		3.7

		Soso		1.9		2.1		2.2		2.1		5.2		5.2		3.8		2.5		4.5		4.3		56		49		16.4		15.2		3.8		3.9

		Lawrence 1		2.3		2.7		2.1		2.2		4		4.5		2.6		2.5		3.8		3.9		55.1		57.2		13.5		14.9		3.5		3.6

		Lawrence 2		2.2		2.4		2.1		2.1		4.5		4.7		2.8		2.7		3.2		3		39.9		39.7		14.7		14.8		3.5		3.7

		Erigba		2.8		3.1		2		2.2		5.2		5.8		2.2		2.1		3		3.2		60		59.6		13		12.1		3.8		4.2

		Arapata		2.4		2.7		2		1.7		5		5.6		2.3		2.2		3.2		3.4		46.1		44.9		12.3		11.2		3.7		3.9
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Step 1 Step II Step III Step IV Step V

0.36 0.22 0.74 0.34 0.75

Stdev. 0.17 0.08 0.27 0.12 0.29

Median 0.30 0.20 0.80 0.30 0.80

Mean 0.1 0.19 0.18 0.15 0.75

Stdev. 1.4E-17 0.08 0.07 0.05 0.46

Median 0.1 0.2 0.2 0.15 0.7

Mean 0.65 0.42 0.21 0.35 0.42

Stdev. 0.28 0.25 0.11 0.16 0.15

Median 0.6 0.35 0.2 0.3 0.35

Mean 0.66 0.47 0.41 0.35 0.22

Stdev. 0.31 0.23 0.17 0.14 0.08

Median 0.75 0.45 0.50 0.30 0.20

Mean 1.60 4.73 1.36 4.04 1.78

Stdev. 0.58 1.56 0.53 2.15 1.05

Median 1.50 4.90 1.30 3.75 1.70

Mean 0.67 0.94 0.81 0.48 1.69

Stdev. 0.37 0.44 0.23 0.23 0.44

Median 0.60 1.00 0.75 0.40 1.70

Mean 8.11 2.87 1.43 7.69 12.26

Stdev. 3.33 2.56 0.39 3.42 4.72

Median 9.00 2.15 1.45 9.10 11.15

Mean
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Sequential Extraction Results

		Fe																		Cu

		Locations		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)

		Odo Owa 2		33.8		10.4		1.7		1.7		1		11.4		26.2		10.8		4.8		0.1		0.1		0.1		0.1		0.5		0.9		3.8

		Odo Owa 5		29.7		1.5		1.9		1.1		4.1		4.1		21.8		13		3.7		0.1		0.1		0.2		0.2		1		1.6		2.7

		Oke-Asa 1		40.6		8.8		2.6		1.4		7.4		10.9		30.8		13.2		2.8		0.1		0.2		0.2		0.1		0.3		0.9		2

		Ijero/Ipoti		44.9		9.2		1.6		2		10.4		7.9		31.1		10.3		4.2		0.1		0.2		0.1		0.2		0.3		1		2.7

		Ipoti 3		52.4		10.4		1.1		1.6		10.2		14.7		37.1		13.3		4.1		0.1		0.3		0.3		0.1		1.9		1.9		3

		Soso		48		6.6		2.4		0.8		4.4		19.4		33.6		15.4		4.5		0.1		0.2		0.3		0.1		0.3		1		3.3

		Lawrence 1		55.1		8.7		2.7		1		10.2		18.9		41.5		16.9		3.8		0.1		0.3		0.2		0.1		0.8		1.9		3

		Lawrence 2		29.9		3.3		1.9		1.5		11		10.2		27.9		11.8		3.2		0.1		0.3		0.1		0.2		0.7		1.4		1.6

		Erigbe 		60		10.6		10		1.9		10.1		14.4		47		12.6		3		0.1		0.1		0.1		0.2		0.7		1		2.2

		Arapate		46.1		11.6		2.8		1.3		8.1		10.7		34.5		10.4		3.2		0.1		0.1		0.2		0.2		1		1.6		2.4

		Cd																		Pb

		Locations		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)

		Odo Owa 2		2.1		0.2		0.2		0.8		0.3		0.4		1.9		0.5		2.8		0.8		0.2		0.2		0.7		0.7		2.6		0.1

		Odo Owa 5		3.8		0.3		0.2		1		0.5		0.7		2.7		0.8		1.6		0.3		0.2		0.2		0.5		0.3		1.5		0.2

		Oke-Asa 1		3		0.4		0.2		1		0.3		0.9		2.6		0.6		1.8		1		0.1		0.1		0.2		0.3		1.7		0.3

		Ijero/Ipoti		3.3		0.7		0.3		0.9		0.5		0.8		2.8		0.6		1.9		0.7		0.4		0.2		0.3		0.4		2		0.1

		Ipoti 3		3		0.2		0.2		0.8		0.5		1		2.7		0.5		3		1.2		0.9		0.4		0.3		0.3		3.1		0.2

		Soso		2.8		0.4		0.4		0.5		0.3		0.6		2.1		0.4		2.2		0.6		0.3		0.4		0.3		0.5		1.7		0.4

		Lawrence 1		2.6		0.6		0.2		0.7		0.3		0.2		2		0.5		2.1		0.6		0.6		0.1		0.2		0.6		2.1		0.1

		Lawrence 2		2.8		0.2		0.2		0.8		0.2		1.2		2		0.7		2.1		0.5		0.3		0.2		0.4		0.5		1.9		0.2

		Erigbe 		2.2		0.3		0.1		0.1		0.2		0.8		1.5		0.6		2		0.4		0.7		0.2		0.4		0.3		2		0.2

		Arapate		2.3		0.3		0.2		0.8		0.3		0.9		2		0.2		2		0.4		0.5		0.1		0.2		0.3		1.5		0.2

		Zn																		Mn

		Locations		Bulk		Step 1		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)

		Odo Owa 2		2		0.4		0.6		0.2		0.2		0.1		1.5		0.2		6.1		1		1.5		1.2		0.2		1.8		4.7		1.9

		Odo Owa 5		2		0.6		0.5		0.2		0.6		0.3		2.2		0.1		8.7		1.2		1		0.6		0.4		2.5		5.7		2.2

		Oke-Asa 1		1.8		0.9		0.3		0.5		0.2		0.2		2.1		0.2		4.8		0.6		0.5		1		0.3		1.7		4.1		0.8

		Ijero/Ipoti		2		0.3		0.4		0.5		0.5		0.1		1.8		0.2		5.1		1.2		1		0.6		0.4		2.2		5.1		0.5

		Ipoti 3		2.3		0.3		0.3		0.6		0.5		0.2		1.9		0.3		5.5		0.8		1		0.8		0.8		1		4.6		0.5

		Soso		1.9		1		0.2		0.3		0.3		0.2		2		0.1		5.2		0.4		1.7		0.5		0.6		1.2		4.4		0.8

		Lawrence 1		2.3		1		0.2		0.6		0.2		0.3		2.3		0.4		4		0.4		0.9		1		0.6		1.4		4.3		0.2

		Lawrence 2		2.2		0.3		0.8		0.5		0.4		0.3		2.3		0.1		4.5		0.6		0.3		0.7		0.9		1.8		4.3		0.4

		Erigbe 		2.8		0.9		0.8		0.5		0.3		0.2		2.7		0.2		5.2		0.3		1		1		0.3		1.6		4.2		1.6

		Arapate		2.4		0.9		0.6		0.2		0.3		0.3		2.4		0.3		5		0.2		0.5		0.7		0.3		1.7		3.4		2.2

		Ni																		Au

		Locations		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)

		Odo Owa 2		18.3		1.5		2.6		0.8		7.7		3.8		16.4		0.8		4.2		0.1		0.7		0.3		0.4		0.3		1.8		2.2

		Odo Owa 5		15.4		0.9		4.8		0.7		6.1		0.4		7.9		1.3		3		0.1		0.2		0.1		0.1		0.5		1		2.1

		Oke-Asa 1		18.9		1.4		6.5		1		5.9		2.5		17.3		2.6		3.6		0.2		0.3		0.8		0.2		0.2		1.7		1.8

		Ijero/Ipoti		14.3		1.6		3.3		0.9		4		1.8		11.6		2.8		3.6		0.1		0.2		0.6		0.1		0.4		1.4		2

		Ipoti 3		14.6		2.2		5		1.1		3.5		1.6		13.4		2.4		3.8		0.1		0.1		0.2		0.8		0.5		1.7		2

		Soso		16.4		1.7		2.8		1.6		5.2		2.7		14		1.2		3.8		0.2		0.8		0.2		0.1		0.5		1.8		2.1

		Lawrence 1		13.5		2.9		5.5		2		2		0.9		13.3		1.6		3.5		0.1		0.8		0.1		0.1		0.3		1.4		2.2

		Lawrence 2		14.7		1.1		7.1		2.2		1.2		2		13.6		1.2		3.5		0.2		0.8		0.1		0.1		0.3		1.5		2.2

		Erigbe 		13		1.2		5.9		1.8		1.6		1.6		12.9		0.8		3.8		0.1		0.2		1		0.2		0.3		1.8		2.4

		Arapate		12.3		1.5		3.8		1.5		3.2		0.5		10.5		0.7		3.7		0.1		1		0.1		0.2		0.3		1.7		2.2











Table 2

		Locations		Cd		Cu		Pb		Zn		Ni		Mn		Fe				Metals		ERL (mg/kg)		ERM (mg/kg)

		Odo Owa 2		2.0		4.8		2.8		2.1		18.3		6.1		33.8				Cd		1.2		9.6

		Odo Owa 5		2.0		3.7		1.6		3.8		15.4		8.7		29.7				Cu		34		270

		Oke-Asa 1		1.8		2.8		1.8		3.0		18.9		4.8		40.6				Pb		46.7		218.0

		Ijero/Ipoti		2.0		4.2		1.9		3.3		14.3		5.1		44.9				Zn		150		410

		Ipoti 3		2.3		4.1		3.0		3.0		14.6		5.5		52.4				Mn		***		***

		Soso		1.9		4.5		2.2		2.8		16.4		5.2		48.0				Ni		20.9		51.6

		Lawrence 1		2.3		3.8		2.1		2.6		13.5		4.0		55.1				Fe		***		***

		Lawrence 2		2.2		3.2		2.1		2.8		14.7		4.5		29.9

		Erigbe 		2.8		3.0		2.0		2.2		13.0		5.2		60.0

		Arapate		2.4		3.2		2.0		2.3		12.3		5.0		46.1

		Mean		2.2		3.7		2.2		2.8		15.1		5.4		44.1

		Stdev.		0.29		0.67		0.43		0.52		2.17		1.28		10.49





Table 4

		Cd		Mean		Step 1		Step II		Step III		Step IV		Step V

						0.36		0.22		0.74		0.34		0.75

				Stdev.		0.17		0.08		0.27		0.12		0.29

				Median		0.30		0.20		0.80		0.30		0.80

		Cu		Mean		0.1		0.19		0.18		0.15		0.75

				Stdev.		1.38777878078145E-17		0.08		0.07		0.05		0.46

				Median		0.1		0.2		0.2		0.15		0.7

		Pb		Mean		0.65		0.42		0.21		0.35		0.42

				Stdev.		0.28		0.25		0.11		0.16		0.15

				Median		0.6		0.35		0.2		0.3		0.35

		Zn		Mean		0.66		0.47		0.41		0.35		0.22

				Stdev.		0.31		0.23		0.17		0.14		0.08

				Median		0.75		0.45		0.50		0.30		0.20

		Ni		Mean		1.60		4.73		1.36		4.04		1.78

				Stdev.		0.58		1.56		0.53		2.15		1.05

				Median		1.50		4.90		1.30		3.75		1.70

		Mn		Mean		0.67		0.94		0.81		0.48		1.69

				Stdev.		0.37		0.44		0.23		0.23		0.44

				Median		0.60		1.00		0.75		0.40		1.70

		Fe		Mean		8.11		2.87		1.43		7.69		12.26

				Stdev.		3.33		2.56		0.39		3.42		4.72

				Median		9.00		2.15		1.45		9.10		11.15





Table 1

		Locations		Cd				Cu				Pb				Zn

				Non-lithogenous fractiona		Lithogenous fractionb		Non-lithogenous fractiona		Lithogenous fractionb		Non-lithogenous fractiona		Lithogenous fractionb		Non-lithogenous fractiona		Lithogenous fractionb

		Odo Owa 2		1.5		0.2		0.9		3.8		2.6		0.1		1.9		0.5

		Odo Owa 5		2.2		0.1		1.6		2.7		1.5		0.2		2.7		0.8

		Oke-Asa 1		2.1		0.2		0.9		2.00		1.7		0.3		2.6		0.6

		Ijero/Ipoti		1.8		0.2		1.0		2.7		2.0		0.1		2.8		0.6

		Ipoti 3		1.9		0.3		1.9		3.00		3.1		0.2		2.7		0.5

		Soso		2.0		0.1		1.00		3.3		1.7		0.4		2.1		0.4

		Lawrence 1		2.3		0.4		1.9		3.00		2.1		0.1		2.0		0.5

		Lawrence 2		2.3		0.1		1.4		1.6		1.9		0.2		2.0		0.7

		Erigbe 		2.7		0.2		1.0		2.2		2.0		0.2		1.5		0.6

		Arapate		2.4		0.3		1.6		2.4		1.5		0.2		2		0.2

				2.12		0.21		1.32		2.67		2.01		0.2		2.23		0.54

				Ni				Mn				Fe

		Locations		Non-lithogenous fractiona		Lithogenous fractionb		Non-lithogenous fractiona		Lithogenous fractionb		Non-lithogenous fractiona		Lithogenous fractionb

		Odo Owa 2		16.4		0.8		4.7		1.9		26.2		10.8

		Odo Owa 5		7.9		1.3		5.7		2.2		21.8		13

		Oke-Asa 1		17.3		2.6		4.1		0.8		30.8		13.2

		Ijero/Ipoti		11.6		2.8		5.1		0.5		31.1		10.3

		Ipoti 3		13.4		2.4		4.6		0.5		37.1		13.3

		Soso		14		1.2		4.4		0.8		33.6		15.4

		Lawrence 1		13.3		1.6		4.3		0.2		41.5		16.9

		Lawrence 2		13.6		1.2		4.3		0.4		27.9		11.8

		Erigbe 		12.9		0.8		4.2		1.6		47		12.6

		Arapate		10.5		0.7		3.4		2.2		34.5		10.4





Table 3

		Cd																				Cd %

		Locations		Bulk		Step I		%		Step II		Step III		Step IV		Step V		Total				Step I 		Step II		Step III		Step IV		Step V

		Odo Owa 2		2.1		0.2				0.2		0.8		0.3		0.4		1.9		Odo Owa 2		10.5		10.5		42.1		15.8		21.1

		Odo Owa 5		3.8		0.3				0.2		1		0.5		0.7		2.7		Odo Owa 5		11.1		7.4		37.0		18.5		25.9

		Oke-Asa 1		3		0.4				0.2		1		0.3		0.9		2.8		Oke-Asa 1		14.3		7.1		35.7		10.7		32.1

		Ijero/Ipoti		3.3		0.7				0.3		0.9		0.5		0.8		3.2		Ijero/Ipoti		21.9		9.4		28.1		15.6		25.0

		Ipoti 3		3		0.2				0.2		0.8		0.5		1		2.7		Ipoti 3		7.4		7.4		29.6		18.5		37.0

		Soso		2.8		0.4				0.4		0.5		0.3		0.6		2.2		Soso		18.2		18.2		22.7		13.6		27.3

		Lawrence 1		2.6		0.6				0.2		0.7		0.3		0.2		2		Lawrence 1		30.0		10.0		35.0		15.0		10.0

		Lawrence 2		2.8		0.2				0.2		0.8		0.2		1.2		2.6		Lawrence 2		7.7		7.7		30.8		7.7		46.2

		Erigbe 		2.2		0.3				0.1		0.1		0.2		0.8		1.5		Erigbe 		20.0		6.7		6.7		13.3		53.3

		Arapate		2.3		0.3				0.2		0.8		0.3		0.9		2.5		Arapate		12.0		8.0		32.0		12.0		36.0

																		Pb %

				Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV		Step V

		Odo Owa 2		0.8		0.2		0.2		0.7		0.7		2.6		Odo Owa 2		30.8		7.7		7.7		26.9		26.9

		Odo Owa 5		0.3		0.2		0.2		0.5		0.3		1.5		Odo Owa 5		20.0		13.3		13.3		33.3		20.0

		Oke-Asa 1		1		0.1		0.1		0.2		0.3		1.7		Oke-Asa 1		58.8		5.9		5.9		11.8		17.6

		Ijero/Ipoti		0.7		0.4		0.2		0.3		0.4		2		Ijero/Ipoti		35.0		20.0		10.0		15.0		20.0

		Ipoti 3		1.2		0.9		0.4		0.3		0.3		3.1		Ipoti 3		38.7		29.0		12.9		9.7		9.7

		Soso		0.6		0.3		0.4		0.3		0.5		2.1		Soso		28.6		14.3		19.0		14.3		23.8

		Lawrence 1		0.6		0.6		0.1		0.2		0.6		2.1		Lawrence 1		28.6		28.6		4.8		9.5		28.6

		Lawrence 2		0.5		0.3		0.2		0.4		0.5		1.9		Lawrence 2		26.3		15.8		10.5		21.1		26.3

		Erigbe 		0.4		0.7		0.2		0.4		0.3		2		Erigbe 		20.0		35.0		10.0		20.0		15.0

		Arapate		0.4		0.5		0.1		0.2		0.3		1.5		Arapate		26.7		33.3		6.7		13.3		20.0

																				Cu %

				Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV		Step V

		Odo Owa 2		0.1		0.1		0.1		0.1		0.5		0.9		Odo Owa 2		11.1		11.1		11.1		11.1		55.6

		Odo Owa 5		0.1		0.1		0.2		0.2		1		1.6		Odo Owa 5		6.3		6.3		12.5		12.5		62.5

		Oke-Asa 1		0.1		0.2		0.2		0.1		0.3		0.9		Oke-Asa 1		11.1		22.2		22.2		11.1		33.3

		Ijero/Ipoti		0.1		0.2		0.1		0.2		0.3		0.9		Ijero/Ipoti		11.1		22.2		11.1		22.2		33.3

		Ipoti 3		0.1		0.3		0.3		0.1		1.9		2.7		Ipoti 3		3.7		11.1		11.1		3.7		70.4

		Soso		0.1		0.2		0.3		0.1		0.3		1		Soso		10.0		20.0		30.0		10.0		30.0

		Lawrence 1		0.1		0.3		0.2		0.1		0.8		1.5		Lawrence 1		6.7		20.0		13.3		6.7		53.3

		Lawrence 2		0.1		0.3		0.1		0.2		0.7		1.4		Lawrence 2		7.1		21.4		7.1		14.3		50.0

		Erigbe 		0.1		0.1		0.1		0.2		0.7		1.2		Erigbe 		8.3		8.3		8.3		16.7		58.3

		Arapate		0.1		0.1		0.2		0.2		1		1.6		Arapate		6.3		6.3		12.5		12.5		62.5

																		Zn %

		Locations		Step 1		Step II		Step III		Step IV		Step V		Total				Step 1		Step II		Step III		Step IV		Step V

		Odo Owa 2		0.4		0.6		0.2		0.2		0.1		1.5		Odo Owa 2		26.67		40.00		13.33		13.33		6.67

		Odo Owa 5		0.6		0.5		0.2		0.6		0.3		2.2		Odo Owa 5		27.27		22.73		9.09		27.27		13.64

		Oke-Asa 1		0.9		0.3		0.5		0.2		0.2		2.1		Oke-Asa 1		42.86		14.29		23.81		9.52		9.52

		Ijero/Ipoti		0.3		0.4		0.5		0.5		0.1		1.8		Ijero/Ipoti		16.67		22.22		27.78		27.78		5.56

		Ipoti 3		0.3		0.3		0.6		0.5		0.2		1.9		Ipoti 3		15.79		15.79		31.58		26.32		10.53

		Soso		1		0.2		0.3		0.3		0.2		2		Soso		50.00		10.00		15.00		15.00		10.00

		Lawrence 1		1		0.2		0.6		0.2		0.3		2.3		Lawrence 1		43.48		8.70		26.09		8.70		13.04

		Lawrence 2		0.3		0.8		0.5		0.4		0.3		2.3		Lawrence 2		13.04		34.78		21.74		17.39		13.04

		Erigbe 		0.9		0.8		0.5		0.3		0.2		2.7		Erigbe 		33.33		29.63		18.52		11.11		7.41

		Arapate		0.9		0.6		0.2		0.3		0.3		2.3		Arapate		39.13		26.09		8.70		13.04		13.04

																		Ni %

		Locations		Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV		Step V

		Odo Owa 2		1.5		2.6		0.8		7.7		3.8		16.4		Odo Owa 2		9.15		15.85		4.88		46.95		23.17

		Odo Owa 5		0.9		4.8		0.7		6.1		0.4		12.9		Odo Owa 5		6.98		37.21		5.43		47.29		3.10

		Oke-Asa 1		1.4		6.5		1		5.9		2.5		17.3		Oke-Asa 1		8.09		37.57		5.78		34.10		14.45

		Ijero/Ipoti		1.6		3.3		0.9		4		1.8		11.6		Ijero/Ipoti		13.79		28.45		7.76		34.48		15.52

		Ipoti 3		2.2		5		1.1		3.5		1.6		13.4		Ipoti 3		16.42		37.31		8.21		26.12		11.94

		Soso		1.7		2.8		1.6		5.2		2.7		14		Soso		12.14		20.00		11.43		37.14		19.29

		Lawrence 1		2.9		5.5		2		2		0.9		13.3		Lawrence 1		21.80		41.35		15.04		15.04		6.77

		Lawrence 2		1.1		7.1		2.2		1.2		2		13.6		Lawrence 2		8.09		52.21		16.18		8.82		14.71

		Erigbe 		1.2		5.9		1.8		1.6		1.6		12.1		Erigbe 		9.92		48.76		14.88		13.22		13.22

		Arapate		1.5		3.8		1.5		3.2		0.5		10.5		Arapate		14.29		36.19		14.29		30.48		4.76

												Mn %

		Locations		Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV		Step V

		Odo Owa 2		1		1.5		1.2		0.2		1.8		5.7		Odo Owa 2		17.54		26.32		21.05		3.51		31.58

		Odo Owa 5		1.2		1		0.6		0.4		2.5		5.7		Odo Owa 5		21.05		17.54		10.53		7.02		43.86

		Oke-Asa 1		0.6		0.5		1		0.3		1.7		4.1		Oke-Asa 1		14.63		12.20		24.39		7.32		41.46

		Ijero/Ipoti		1.2		1		0.6		0.4		2.2		5.4		Ijero/Ipoti		22.22		18.52		11.11		7.41		40.74

		Ipoti 3		0.8		1		0.8		0.8		1		4.4		Ipoti 3		18.18		22.73		18.18		18.18		22.73

		Soso		0.4		1.7		0.5		0.6		1.2		4.4		Soso		9.09		38.64		11.36		13.64		27.27

		Lawrence 1		0.4		0.9		1		0.6		1.4		4.3		Lawrence 1		9.30		20.93		23.26		13.95		32.56

		Lawrence 2		0.6		0.3		0.7		0.9		1.8		4.3		Lawrence 2		13.95		6.98		16.28		20.93		41.86

		Erigbe 		0.3		1		1		0.3		1.6		4.2		Erigbe 		7.14		23.81		23.81		7.14		38.10

		Arapate		0.2		0.5		0.7		0.3		1.7		3.4		Arapate		5.88		14.71		20.59		8.82		50.00

				Fe %

		Locations		Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV		Step V

		Odo Owa 2		10.4		1.7		1.7		1		11.4		26.2		Odo Owa 2		39.69		6.49		6.49		3.82		43.51

		Odo Owa 5		1.5		1.9		1.1		4.1		4.1		12.7		Odo Owa 5		11.81		14.96		8.66		32.28		32.28

		Oke-Asa 1		8.8		2.6		1.4		7.4		10.9		31.1		Oke-Asa 1		28.30		8.36		4.50		23.79		35.05

		Ijero/Ipoti		9.2		1.6		2		10.4		7.9		31.1		Ijero/Ipoti		29.58		5.14		6.43		33.44		25.40

		Ipoti 3		10.4		1.1		1.6		10.2		14.7		38		Ipoti 3		27.37		2.89		4.21		26.84		38.68

		Soso		6.6		2.4		0.8		4.4		19.4		33.6		Soso		19.64		7.14		2.38		13.10		57.74

		Lawrence 1		8.7		2.7		1		10.2		18.9		41.5		Lawrence 1		20.96		6.51		2.41		24.58		45.54

		Lawrence 2		3.3		1.9		1.5		11		10.2		27.9		Lawrence 2		11.83		6.81		5.38		39.43		36.56

		Erigbe 		10.6		10		1.9		10.1		14.4		47		Erigbe 		22.55		21.28		4.04		21.49		30.64

		Arapate		11.6		2.8		1.3		8.1		10.7		34.5		Arapate		33.62		8.12		3.77		23.48		31.01

														0



Cd



Step I 	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	10.526315789473681	11.111111111111111	14.285714285714285	21.874999999999996	7.4074074074074066	18.181818181818183	30	7.6923076923076925	20	12	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	10.526315789473681	7.4074074074074066	7.1428571428571423	9.3749999999999982	7.4074074074074066	18.181818181818183	10	7.6923076923076925	6.666666666666667	8	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	42.105263157894726	37.037037037037038	35.714285714285708	28.125	29.629629629629626	22.727272727272727	35	30.76923076923077	6.666666666666667	32	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	15.789473684210522	18.518518518518519	10.714285714285712	15.625	18.518518518518519	13.636363636363635	15	7.6923076923076925	13.333333333333334	12	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	21.052631578947363	25.925925925925924	32.142857142857139	25	37.037037037037038	27.27272727272727	10	46.153846153846153	53.333333333333336	36	







Pb



Step I	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	30.769230769230777	20	58.823529411764696	35	38.70967741935484	28.571428571428577	28.571428571428569	26.315789473684209	20	26.666666666666668	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	7.6923076923076943	13.333333333333334	5.8823529411764701	20	29.032258064516132	14.285714285714288	28.571428571428569	15.789473684210526	35	33.333333333333329	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	7.6923076923076943	13.333333333333334	5.8823529411764701	10	12.903225806451616	19.047619047619051	4.7619047619047619	10.526315789473685	10	6.666666666666667	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	26.923076923076927	33.333333333333329	11.76470588235294	15	9.67741935483871	14.285714285714288	9.5238095238095237	21.05263157894737	20	13.333333333333334	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	26.923076923076927	20	17.647058823529409	20	9.67741935483871	23.809523809523814	28.571428571428569	26.315789473684209	15	20	







Cu



Step I	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	11.111111111111112	6.25	11.111111111111112	11.111111111111111	3.7037037037037042	10	6.666666666666667	7.1428571428571441	8.3333333333333339	6.25	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	11.111111111111112	6.25	22.222222222222225	22.222222222222221	11.111111111111112	20	20	21.428571428571431	8.3333333333333339	6.25	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	11.111111111111112	12.5	22.222222222222225	11.111111111111111	11.111111111111112	30	13.333333333333334	7.1428571428571441	8.3333333333333339	12.5	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	11.111111111111112	12.5	11.111111111111112	22.222222222222221	3.7037037037037042	10	6.666666666666667	14.285714285714288	16.666666666666668	12.5	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	55.555555555555557	62.5	33.333333333333336	33.333333333333329	70.370370370370367	30	53.333333333333336	50	58.333333333333336	62.5	







Zn



Step 1	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	26.666666666666668	27.272727272727277	42.857142857142854	16.666666666666664	15.789473684210526	50	43.478260869565219	13.043478260869565	33.333333333333329	39.130434782608695	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	40	22.72727272727273	14.285714285714285	22.222222222222225	15.789473684210526	10	8.6956521739130448	34.782608695652179	29.629629629629626	26.086956521739129	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	13.333333333333334	9.0909090909090917	23.809523809523807	27.777777777777779	31.578947368421051	15	26.086956521739129	21.739130434782609	18.518518518518519	8.6956521739130448	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	13.333333333333334	27.272727272727277	9.5238095238095237	27.777777777777779	26.315789473684209	15	8.6956521739130448	17.39130434782609	11.111111111111111	13.043478260869565	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	6.666666666666667	13.636363636363638	9.5238095238095237	5.5555555555555562	10.526315789473685	10	13.043478260869565	13.043478260869565	7.4074074074074066	13.043478260869565	







Ni



Step I	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	9.1463414634146361	6.9767441860465116	8.092485549132947	13.793103448275861	16.417910447761194	12.142857142857142	21.804511278195488	8.0882352941176485	9.9173553719008272	14.285714285714285	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	15.853658536585369	37.209302325581397	37.572254335260112	28.448275862068961	37.31343283582089	20	41.353383458646611	52.205882352941181	48.760330578512402	36.19047619047619	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	4.8780487804878057	5.4263565891472858	5.7803468208092488	7.7586206896551708	8.2089552238805972	11.428571428571429	15.037593984962406	16.176470588235297	14.87603305785124	14.285714285714285	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	46.951219512195124	47.286821705426348	34.104046242774565	34.482758620689651	26.119402985074625	37.142857142857146	15.037593984962406	8.8235294117647065	13.223140495867769	30.476190476190478	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	23.170731707317074	3.1007751937984498	14.450867052023121	15.517241379310342	11.940298507462686	19.285714285714288	6.7669172932330826	14.705882352941179	13.223140495867769	4.7619047619047619	







Mn



Step I	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	17.543859649122805	21.052631578947366	14.634146341463417	22.222222222222221	18.181818181818183	9.0909090909090917	9.3023255813953494	13.953488372093023	7.1428571428571441	5.882352941176471	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	26.315789473684209	17.543859649122805	12.195121951219514	18.518518518518519	22.727272727272727	38.636363636363633	20.930232558139537	6.9767441860465116	23.809523809523814	14.705882352941178	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	21.052631578947366	10.526315789473683	24.390243902439028	11.111111111111111	18.181818181818183	11.363636363636363	23.255813953488371	16.279069767441857	23.809523809523814	20.588235294117645	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	3.5087719298245612	7.0175438596491224	7.3170731707317085	7.4074074074074066	18.181818181818183	13.636363636363635	13.953488372093023	20.930232558139537	7.1428571428571441	8.8235294117647065	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	31.578947368421051	43.859649122807014	41.463414634146346	40.740740740740748	22.727272727272727	27.27272727272727	32.558139534883715	41.860465116279073	38.095238095238102	50	







Fe



Step I	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	39.694656488549626	11.811023622047244	28.29581993569132	29.581993569131832	27.368421052631582	19.642857142857139	20.963855421686745	11.827956989247312	22.553191489361701	33.623188405797102	Step II	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	6.4885496183206106	14.960629921259844	8.360128617363344	5.144694533762058	2.8947368421052633	7.1428571428571423	6.5060240963855431	6.8100358422939076	21.276595744680851	8.115942028985506	Step III	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	6.4885496183206106	8.6614173228346463	4.5016077170418001	6.430868167202572	4.2105263157894735	2.3809523809523809	2.4096385542168677	5.376344086021505	4.0425531914893611	3.7681159420289858	Step IV	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	3.8167938931297711	32.283464566929133	23.79421221864952	33.440514469453376	26.842105263157894	13.095238095238097	24.578313253012045	39.426523297491038	21.48936170212766	23.478260869565215	Step V	Odo Owa 2	Odo Owa 5	Oke-Asa 1	Ijero/Ipoti	Ipoti 3	Soso	Lawrence 1	Lawrence 2	Erigbe 	Arapate	43.511450381679388	32.283464566929133	35.048231511254016	25.401929260450164	38.684210526315788	57.738095238095234	45.542168674698793	36.55913978494624	30.638297872340424	31.014492753623184	









Recovery %

		 Recovery of Sequential extraction and total digestion of heavy stream sediment from samples of selected locations (mg/kg).

				Cu				Pb				Mn				Zn				Cu				Fe				Ni				Au

		Locations		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract

		Odo Owa 2		2		1.7		2.8		2.7		6.1		6.6		2.1		2.4		4.8		4.7		33.8		37		18.3		17.2		4.2		4

		Odo Owa 5		2		2.3		1.6		1.7		8.7		8.4		3.8		3.5		3.7		3.3		29.7		34.8		15.4		14.2		3		3.1

		Oke-Asa 1		1.8		2.3		1.8		2		4.8		4.9		3		3.2		2,.8		2.9		40.6		44		18.9		19.9		3.6		3.5

		Ijero/Ipoti		2		2		1.9		2.1		5.1		5.6		3.3		3.4		4.2		3.7		44.9		41.4		14.3		14.4		3.6		3.4

		Ipoti 3		2.3		2.2		3		3.3		5.5		5.1		3		3.2		4.1		4.9		52.4		51.4		14.6		15.8		3.8		3.7

		Soso		1.9		2.1		2.2		2.1		5.2		5.2		3.8		2.5		4.5		4.3		56		49		16.4		15.2		3.8		3.9

		Lawrence 1		2.3		2.7		2.1		2.2		4		4.5		2.6		2.5		3.8		3.9		55.1		57.2		13.5		14.9		3.5		3.6

		Lawrence 2		2.2		2.4		2.1		2.1		4.5		4.7		2.8		2.7		3.2		3		39.9		39.7		14.7		14.8		3.5		3.7

		Erigba		2.8		3.1		2		2.2		5.2		5.8		2.2		2.1		3		3.2		60		59.6		13		12.1		3.8		4.2

		Arapata		2.4		2.7		2		1.7		5		5.6		2.3		2.2		3.2		3.4		46.1		44.9		12.3		11.2		3.7		3.9
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Odo Owa 2 78.95 21.05 44.44 55.56 73.08 26.92 93.33 6.67

Odo Owa 5 74.07 25.93 37.50 62.50 80.00 20.00 86.36 13.64

Oke-Asa 1 67.86 32.14 66.67 33.33 82.35 17.65 90.48 9.52

Ijero/Ipoti 75.00 25.00 66.67 33.33 80.00 20.00 94.44 5.56

Ipoti 3 62.96 37.04 29.63 70.37 90.32 9.68 89.47 10.53

Soso 72.73 27.27 70.00 30.00 76.19 23.81 90.00 10.00

Lawrence 1 90.00 10.00 46.67 53.33 71.43 28.57 86.96 13.04

Lawrence 2 53.85 46.15 50.00 50.00 73.68 26.32 86.96 13.04

Erigbe  46.67 53.33 41.67 58.33 85.00 15.00 92.59 7.41

Arapate 64.00 36.00 37.50 62.50 80.00 20.00 86.96 13.04

Mean 68.61 31.39 49.07 50.93 79.21 20.79 89.76 10.24

Stdev. 12.5 12.5 14.1 14.1 5.8 5.8 3.0 3.0
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Odo Owa 2 76.83 23.17 68.42 31.58 56.49 43.51

Odo Owa 5 96.90 3.10 56.14 43.86 67.72 32.28

Oke-Asa 1 85.55 14.45 58.54 41.46 64.95 35.05

Ijero/Ipoti 84.48 15.52 59.26 40.74 74.60 25.40

Ipoti 3 88.06 11.94 77.27 22.73 61.32 38.68

Soso 80.71 19.29 72.73 27.27 42.26 57.74

Lawrence 1 93.23 6.77 67.44 32.56 54.46 45.54

Lawrence 2 85.29 14.71 58.14 41.86 63.44 36.56

Erigbe  86.78 13.22 61.90 38.10 69.36 30.64

Arapate 95.24 4.76 50.00 50.00 68.99 31.01

Mean 87.31 12.69 62.98 37.02 62.36 37.64

Stdev. 6.3 6.3 8.3 8.31 9.3 9.3
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Sequential Extraction Results

		Fe																		Cu

		Locations		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)

		Odo Owa 2		33.8		10.4		1.7		1.7		1		11.4		26.2		10.8		4.8		0.1		0.1		0.1		0.1		0.5		0.9		3.8

		Odo Owa 5		29.7		1.5		1.9		1.1		4.1		4.1		21.8		13		3.7		0.1		0.1		0.2		0.2		1		1.6		2.7

		Oke-Asa 1		40.6		8.8		2.6		1.4		7.4		10.9		30.8		13.2		2.8		0.1		0.2		0.2		0.1		0.3		0.9		2

		Ijero/Ipoti		44.9		9.2		1.6		2		10.4		7.9		31.1		10.3		4.2		0.1		0.2		0.1		0.2		0.3		1		2.7

		Ipoti 3		52.4		10.4		1.1		1.6		10.2		14.7		37.1		13.3		4.1		0.1		0.3		0.3		0.1		1.9		1.9		3

		Soso		48		6.6		2.4		0.8		4.4		19.4		33.6		15.4		4.5		0.1		0.2		0.3		0.1		0.3		1		3.3

		Lawrence 1		55.1		8.7		2.7		1		10.2		18.9		41.5		16.9		3.8		0.1		0.3		0.2		0.1		0.8		1.9		3

		Lawrence 2		29.9		3.3		1.9		1.5		11		10.2		27.9		11.8		3.2		0.1		0.3		0.1		0.2		0.7		1.4		1.6

		Erigbe 		60		10.6		10		1.9		10.1		14.4		47		12.6		3		0.1		0.1		0.1		0.2		0.7		1		2.2

		Arapate		46.1		11.6		2.8		1.3		8.1		10.7		34.5		10.4		3.2		0.1		0.1		0.2		0.2		1		1.6		2.4

		Cd																		Pb

		Locations		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)

		Odo Owa 2		2.1		0.2		0.2		0.8		0.3		0.4		1.9		0.5		2.8		0.8		0.2		0.2		0.7		0.7		2.6		0.1

		Odo Owa 5		3.8		0.3		0.2		1		0.5		0.7		2.7		0.8		1.6		0.3		0.2		0.2		0.5		0.3		1.5		0.2

		Oke-Asa 1		3		0.4		0.2		1		0.3		0.9		2.6		0.6		1.8		1		0.1		0.1		0.2		0.3		1.7		0.3

		Ijero/Ipoti		3.3		0.7		0.3		0.9		0.5		0.8		2.8		0.6		1.9		0.7		0.4		0.2		0.3		0.4		2		0.1

		Ipoti 3		3		0.2		0.2		0.8		0.5		1		2.7		0.5		3		1.2		0.9		0.4		0.3		0.3		3.1		0.2

		Soso		2.8		0.4		0.4		0.5		0.3		0.6		2.1		0.4		2.2		0.6		0.3		0.4		0.3		0.5		1.7		0.4

		Lawrence 1		2.6		0.6		0.2		0.7		0.3		0.2		2		0.5		2.1		0.6		0.6		0.1		0.2		0.6		2.1		0.1

		Lawrence 2		2.8		0.2		0.2		0.8		0.2		1.2		2		0.7		2.1		0.5		0.3		0.2		0.4		0.5		1.9		0.2

		Erigbe 		2.2		0.3		0.1		0.1		0.2		0.8		1.5		0.6		2		0.4		0.7		0.2		0.4		0.3		2		0.2

		Arapate		2.3		0.3		0.2		0.8		0.3		0.9		2		0.2		2		0.4		0.5		0.1		0.2		0.3		1.5		0.2

		Zn																		Mn

		Locations		Bulk		Step 1		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)

		Odo Owa 2		2		0.4		0.6		0.2		0.2		0.1		1.5		0.2		6.1		1		1.5		1.2		0.2		1.8		4.7		1.9

		Odo Owa 5		2		0.6		0.5		0.2		0.6		0.3		2.2		0.1		8.7		1.2		1		0.6		0.4		2.5		5.7		2.2

		Oke-Asa 1		1.8		0.9		0.3		0.5		0.2		0.2		2.1		0.2		4.8		0.6		0.5		1		0.3		1.7		4.1		0.8

		Ijero/Ipoti		2		0.3		0.4		0.5		0.5		0.1		1.8		0.2		5.1		1.2		1		0.6		0.4		2.2		5.1		0.5

		Ipoti 3		2.3		0.3		0.3		0.6		0.5		0.2		1.9		0.3		5.5		0.8		1		0.8		0.8		1		4.6		0.5

		Soso		1.9		1		0.2		0.3		0.3		0.2		2		0.1		5.2		0.4		1.7		0.5		0.6		1.2		4.4		0.8

		Lawrence 1		2.3		1		0.2		0.6		0.2		0.3		2.3		0.4		4		0.4		0.9		1		0.6		1.4		4.3		0.2

		Lawrence 2		2.2		0.3		0.8		0.5		0.4		0.3		2.3		0.1		4.5		0.6		0.3		0.7		0.9		1.8		4.3		0.4

		Erigbe 		2.8		0.9		0.8		0.5		0.3		0.2		2.7		0.2		5.2		0.3		1		1		0.3		1.6		4.2		1.6

		Arapate		2.4		0.9		0.6		0.2		0.3		0.3		2.4		0.3		5		0.2		0.5		0.7		0.3		1.7		3.4		2.2

		Ni																		Au

		Locations		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)		Bulk		Step I		Step II		Step III		Step IV		Step V		Anthropogenic		Residue (Lithogenic)

		Odo Owa 2		18.3		1.5		2.6		0.8		7.7		3.8		16.4		0.8		4.2		0.1		0.7		0.3		0.4		0.3		1.8		2.2

		Odo Owa 5		15.4		0.9		4.8		0.7		6.1		0.4		7.9		1.3		3		0.1		0.2		0.1		0.1		0.5		1		2.1

		Oke-Asa 1		18.9		1.4		6.5		1		5.9		2.5		17.3		2.6		3.6		0.2		0.3		0.8		0.2		0.2		1.7		1.8

		Ijero/Ipoti		14.3		1.6		3.3		0.9		4		1.8		11.6		2.8		3.6		0.1		0.2		0.6		0.1		0.4		1.4		2

		Ipoti 3		14.6		2.2		5		1.1		3.5		1.6		13.4		2.4		3.8		0.1		0.1		0.2		0.8		0.5		1.7		2

		Soso		16.4		1.7		2.8		1.6		5.2		2.7		14		1.2		3.8		0.2		0.8		0.2		0.1		0.5		1.8		2.1

		Lawrence 1		13.5		2.9		5.5		2		2		0.9		13.3		1.6		3.5		0.1		0.8		0.1		0.1		0.3		1.4		2.2

		Lawrence 2		14.7		1.1		7.1		2.2		1.2		2		13.6		1.2		3.5		0.2		0.8		0.1		0.1		0.3		1.5		2.2

		Erigbe 		13		1.2		5.9		1.8		1.6		1.6		12.9		0.8		3.8		0.1		0.2		1		0.2		0.3		1.8		2.4

		Arapate		12.3		1.5		3.8		1.5		3.2		0.5		10.5		0.7		3.7		0.1		1		0.1		0.2		0.3		1.7		2.2











Table 2

		Locations		Cd		Cu		Pb		Zn		Ni		Mn		Fe				Metals		ERL (mg/kg)		ERM (mg/kg)

		Odo Owa 2		2.0		4.8		2.8		2.1		18.3		6.1		33.8				Cd		1.2		9.6

		Odo Owa 5		2.0		3.7		1.6		3.8		15.4		8.7		29.7				Cu		34		270

		Oke-Asa 1		1.8		2.8		1.8		3.0		18.9		4.8		40.6				Pb		46.7		218.0

		Ijero/Ipoti		2.0		4.2		1.9		3.3		14.3		5.1		44.9				Zn		150		410

		Ipoti 3		2.3		4.1		3.0		3.0		14.6		5.5		52.4				Mn		***		***

		Soso		1.9		4.5		2.2		2.8		16.4		5.2		48.0				Ni		20.9		51.6

		Lawrence 1		2.3		3.8		2.1		2.6		13.5		4.0		55.1				Fe		***		***

		Lawrence 2		2.2		3.2		2.1		2.8		14.7		4.5		29.9

		Erigbe 		2.8		3.0		2.0		2.2		13.0		5.2		60.0

		Arapate		2.4		3.2		2.0		2.3		12.3		5.0		46.1

		Mean		2.2		3.7		2.2		2.8		15.1		5.4		44.1

		Stdev.		0.29		0.67		0.43		0.52		2.17		1.28		10.49





Table 4

		Cd		Mean		Step 1		Step II		Step III		Step IV		Step V

						0.36		0.22		0.74		0.34		0.75

				Stdev.		0.17		0.08		0.27		0.12		0.29

				Median		0.30		0.20		0.80		0.30		0.80

		Cu		Mean		0.1		0.19		0.18		0.15		0.75

				Stdev.		1.38777878078145E-17		0.08		0.07		0.05		0.46

				Median		0.1		0.2		0.2		0.15		0.7

		Pb		Mean		0.65		0.42		0.21		0.35		0.42

				Stdev.		0.28		0.25		0.11		0.16		0.15

				Median		0.6		0.35		0.2		0.3		0.35

		Zn		Mean		0.66		0.47		0.41		0.35		0.22

				Stdev.		0.31		0.23		0.17		0.14		0.08

				Median		0.75		0.45		0.50		0.30		0.20

		Ni		Mean		1.60		4.73		1.36		4.04		1.78

				Stdev.		0.58		1.56		0.53		2.15		1.05

				Median		1.50		4.90		1.30		3.75		1.70

		Mn		Mean		0.67		0.94		0.81		0.48		1.69

				Stdev.		0.37		0.44		0.23		0.23		0.44

				Median		0.60		1.00		0.75		0.40		1.70

		Fe		Mean		8.11		2.87		1.43		7.69		12.26

				Stdev.		3.33		2.56		0.39		3.42		4.72

				Median		9.00		2.15		1.45		9.10		11.15





Table 1

		Locations		Cd				Cu				Pb				Zn

				Non-lithogenous fractiona		Lithogenous fractionb		Non-lithogenous fractiona		Lithogenous fractionb		Non-lithogenous fractiona		Lithogenous fractionb		Non-lithogenous fractiona		Lithogenous fractionb

		Odo Owa 2		78.95		21.05		44.44		55.56		73.08		26.92		93.33		6.67

		Odo Owa 5		74.07		25.93		37.50		62.50		80.00		20.00		86.36		13.64

		Oke-Asa 1		67.86		32.14		66.67		33.33		82.35		17.65		90.48		9.52

		Ijero/Ipoti		75.00		25.00		66.67		33.33		80.00		20.00		94.44		5.56

		Ipoti 3		62.96		37.04		29.63		70.37		90.32		9.68		89.47		10.53

		Soso		72.73		27.27		70.00		30.00		76.19		23.81		90.00		10.00

		Lawrence 1		90.00		10.00		46.67		53.33		71.43		28.57		86.96		13.04

		Lawrence 2		53.85		46.15		50.00		50.00		73.68		26.32		86.96		13.04

		Erigbe 		46.67		53.33		41.67		58.33		85.00		15.00		92.59		7.41

		Arapate		64.00		36.00		37.50		62.50		80.00		20.00		86.96		13.04

		Mean		68.61		31.39		49.07		50.93		79.21		20.79		89.76		10.24

		Stdev.		12.5		12.5		14.1		14.1		5.8		5.8		3.0		3.0

		Locations		Ni				Mn				Fe

				Non-lithogenous fractiona		Lithogenous fractionb		Non-lithogenous fractiona		Lithogenous fractionb		Non-lithogenous fractiona		Lithogenous fractionb

		Odo Owa 2		76.83		23.17		68.42		31.58		56.49		43.51

		Odo Owa 5		96.90		3.10		56.14		43.86		67.72		32.28

		Oke-Asa 1		85.55		14.45		58.54		41.46		64.95		35.05

		Ijero/Ipoti		84.48		15.52		59.26		40.74		74.60		25.40

		Ipoti 3		88.06		11.94		77.27		22.73		61.32		38.68

		Soso		80.71		19.29		72.73		27.27		42.26		57.74

		Lawrence 1		93.23		6.77		67.44		32.56		54.46		45.54

		Lawrence 2		85.29		14.71		58.14		41.86		63.44		36.56

		Erigbe 		86.78		13.22		61.90		38.10		69.36		30.64

		Arapate		95.24		4.76		50.00		50.00		68.99		31.01

		Mean		87.31		12.69		62.98		37.02		62.36		37.64

		Stdev.		6.3		6.3		8.3		8.31		9.3		9.3





Table 3

		Cd																				Cd %

		Locations		Bulk		Step I		Step II		Step III		Step IV		Step V		Total						Step I 		Step II				Step III		Step IV				Step V

		Odo Owa 2		2.1		0.2		0.2		0.8		0.3		0.4		1.9				Odo Owa 2		10.5		10.5				42.1		15.8		78.9		21.1

		Odo Owa 5		3.8		0.3		0.2		1		0.5		0.7		2.7				Odo Owa 5		11.1		7.4				37.0		18.5		74.1		25.9

		Oke-Asa 1		3		0.4		0.2		1		0.3		0.9		2.8				Oke-Asa 1		14.3		7.1				35.7		10.7		67.9		32.1

		Ijero/Ipoti		3.3		0.7		0.3		0.9		0.5		0.8		3.2				Ijero/Ipoti		21.9		9.4				28.1		15.6		75.0		25.0

		Ipoti 3		3		0.2		0.2		0.8		0.5		1		2.7				Ipoti 3		7.4		7.4				29.6		18.5		63.0		37.0

		Soso		2.8		0.4		0.4		0.5		0.3		0.6		2.2				Soso		18.2		18.2				22.7		13.6		72.7		27.3

		Lawrence 1		2.6		0.6		0.2		0.7		0.3		0.2		2				Lawrence 1		30.0		10.0				35.0		15.0		90.0		10.0

		Lawrence 2		2.8		0.2		0.2		0.8		0.2		1.2		2.6				Lawrence 2		7.7		7.7				30.8		7.7		53.8		46.2

		Erigbe 		2.2		0.3		0.1		0.1		0.2		0.8		1.5				Erigbe 		20.0		6.7				6.7		13.3		46.7		53.3

		Arapate		2.3		0.3		0.2		0.8		0.3		0.9		2.5				Arapate		12.0		8.0				32.0		12.0		64.0		36.0

																						15.3		9.2				30.0		14.1		68.6		31.4		168.6

																		Pb %

				Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV				Step V

		Odo Owa 2		0.8		0.2		0.2		0.7		0.7		2.6		Odo Owa 2		30.8		7.7		7.7		26.9		73.1		26.9

		Odo Owa 5		0.3		0.2		0.2		0.5		0.3		1.5		Odo Owa 5		20.0		13.3		13.3		33.3		80.0		20.0

		Oke-Asa 1		1		0.1		0.1		0.2		0.3		1.7		Oke-Asa 1		58.8		5.9		5.9		11.8		82.4		17.6

		Ijero/Ipoti		0.7		0.4		0.2		0.3		0.4		2		Ijero/Ipoti		35.0		20.0		10.0		15.0		80.0		20.0

		Ipoti 3		1.2		0.9		0.4		0.3		0.3		3.1		Ipoti 3		38.7		29.0		12.9		9.7		90.3		9.7

		Soso		0.6		0.3		0.4		0.3		0.5		2.1		Soso		28.6		14.3		19.0		14.3		76.2		23.8

		Lawrence 1		0.6		0.6		0.1		0.2		0.6		2.1		Lawrence 1		28.6		28.6		4.8		9.5		71.4		28.6

		Lawrence 2		0.5		0.3		0.2		0.4		0.5		1.9		Lawrence 2		26.3		15.8		10.5		21.1		73.7		26.3

		Erigbe 		0.4		0.7		0.2		0.4		0.3		2		Erigbe 		20.0		35.0		10.0		20.0		85.0		15.0

		Arapate		0.4		0.5		0.1		0.2		0.3		1.5		Arapate		26.7		33.3		6.7		13.3		80.0		20.0

																		31.3		20.3		10.1		17.5		79.2		20.8

																				Cu %

				Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV				Step V

		Odo Owa 2		0.1		0.1		0.1		0.1		0.5		0.9		Odo Owa 2		11.1		11.1		11.1		11.1		44.4		55.6

		Odo Owa 5		0.1		0.1		0.2		0.2		1		1.6		Odo Owa 5		6.3		6.3		12.5		12.5		37.5		62.5

		Oke-Asa 1		0.1		0.2		0.2		0.1		0.3		0.9		Oke-Asa 1		11.1		22.2		22.2		11.1		66.7		33.3

		Ijero/Ipoti		0.1		0.2		0.1		0.2		0.3		0.9		Ijero/Ipoti		11.1		22.2		11.1		22.2		66.7		33.3

		Ipoti 3		0.1		0.3		0.3		0.1		1.9		2.7		Ipoti 3		3.7		11.1		11.1		3.7		29.6		70.4

		Soso		0.1		0.2		0.3		0.1		0.3		1		Soso		10.0		20.0		30.0		10.0		70.0		30.0

		Lawrence 1		0.1		0.3		0.2		0.1		0.8		1.5		Lawrence 1		6.7		20.0		13.3		6.7		46.7		53.3

		Lawrence 2		0.1		0.3		0.1		0.2		0.7		1.4		Lawrence 2		7.1		21.4		7.1		14.3		50.0		50.0

		Erigbe 		0.1		0.1		0.1		0.2		0.7		1.2		Erigbe 		8.3		8.3		8.3		16.7		41.7		58.3

		Arapate		0.1		0.1		0.2		0.2		1		1.6		Arapate		6.3		6.3		12.5		12.5		37.5		62.5

																		8.2		14.9		13.9		12.1				50.9

																		Zn %

		Locations		Step 1		Step II		Step III		Step IV		Step V		Total				Step 1		Step II		Step III		Step IV				Step V

		Odo Owa 2		0.4		0.6		0.2		0.2		0.1		1.5		Odo Owa 2		26.67		40.00		13.33		13.33		93.33		6.67

		Odo Owa 5		0.6		0.5		0.2		0.6		0.3		2.2		Odo Owa 5		27.27		22.73		9.09		27.27		86.36		13.64

		Oke-Asa 1		0.9		0.3		0.5		0.2		0.2		2.1		Oke-Asa 1		42.86		14.29		23.81		9.52		90.48		9.52

		Ijero/Ipoti		0.3		0.4		0.5		0.5		0.1		1.8		Ijero/Ipoti		16.67		22.22		27.78		27.78		94.44		5.56

		Ipoti 3		0.3		0.3		0.6		0.5		0.2		1.9		Ipoti 3		15.79		15.79		31.58		26.32		89.47		10.53

		Soso		1		0.2		0.3		0.3		0.2		2		Soso		50.00		10.00		15.00		15.00		90.00		10.00

		Lawrence 1		1		0.2		0.6		0.2		0.3		2.3		Lawrence 1		43.48		8.70		26.09		8.70		86.96		13.04

		Lawrence 2		0.3		0.8		0.5		0.4		0.3		2.3		Lawrence 2		13.04		34.78		21.74		17.39		86.96		13.04

		Erigbe 		0.9		0.8		0.5		0.3		0.2		2.7		Erigbe 		33.33		29.63		18.52		11.11		92.59		7.41

		Arapate		0.9		0.6		0.2		0.3		0.3		2.3		Arapate		39.13		26.09		8.70		13.04		86.96		13.04

																		30.82		22.42		19.56		16.95				10.24

																		Ni %

		Locations		Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV				Step V

		Odo Owa 2		1.5		2.6		0.8		7.7		3.8		16.4		Odo Owa 2		9.15		15.85		4.88		46.95		76.83		23.17

		Odo Owa 5		0.9		4.8		0.7		6.1		0.4		12.9		Odo Owa 5		6.98		37.21		5.43		47.29		96.90		3.10

		Oke-Asa 1		1.4		6.5		1		5.9		2.5		17.3		Oke-Asa 1		8.09		37.57		5.78		34.10		85.55		14.45

		Ijero/Ipoti		1.6		3.3		0.9		4		1.8		11.6		Ijero/Ipoti		13.79		28.45		7.76		34.48		84.48		15.52

		Ipoti 3		2.2		5		1.1		3.5		1.6		13.4		Ipoti 3		16.42		37.31		8.21		26.12		88.06		11.94

		Soso		1.7		2.8		1.6		5.2		2.7		14		Soso		12.14		20.00		11.43		37.14		80.71		19.29

		Lawrence 1		2.9		5.5		2		2		0.9		13.3		Lawrence 1		21.80		41.35		15.04		15.04		93.23		6.77

		Lawrence 2		1.1		7.1		2.2		1.2		2		13.6		Lawrence 2		8.09		52.21		16.18		8.82		85.29		14.71

		Erigbe 		1.2		5.9		1.8		1.6		1.6		12.1		Erigbe 		9.92		48.76		14.88		13.22		86.78		13.22

		Arapate		1.5		3.8		1.5		3.2		0.5		10.5		Arapate		14.29		36.19		14.29		30.48		95.24		4.76

																		12.07		35.49		10.39		29.36				12.69

												Mn %

		Locations		Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV				Step V

		Odo Owa 2		1		1.5		1.2		0.2		1.8		5.7		Odo Owa 2		17.54		26.32		21.05		3.51		68.42		31.58

		Odo Owa 5		1.2		1		0.6		0.4		2.5		5.7		Odo Owa 5		21.05		17.54		10.53		7.02		56.14		43.86

		Oke-Asa 1		0.6		0.5		1		0.3		1.7		4.1		Oke-Asa 1		14.63		12.20		24.39		7.32		58.54		41.46

		Ijero/Ipoti		1.2		1		0.6		0.4		2.2		5.4		Ijero/Ipoti		22.22		18.52		11.11		7.41		59.26		40.74

		Ipoti 3		0.8		1		0.8		0.8		1		4.4		Ipoti 3		18.18		22.73		18.18		18.18		77.27		22.73

		Soso		0.4		1.7		0.5		0.6		1.2		4.4		Soso		9.09		38.64		11.36		13.64		72.73		27.27

		Lawrence 1		0.4		0.9		1		0.6		1.4		4.3		Lawrence 1		9.30		20.93		23.26		13.95		67.44		32.56

		Lawrence 2		0.6		0.3		0.7		0.9		1.8		4.3		Lawrence 2		13.95		6.98		16.28		20.93		58.14		41.86

		Erigbe 		0.3		1		1		0.3		1.6		4.2		Erigbe 		7.14		23.81		23.81		7.14		61.90		38.10

		Arapate		0.2		0.5		0.7		0.3		1.7		3.4		Arapate		5.88		14.71		20.59		8.82		50.00		50.00

				Fe %														13.90		20.24		18.06		10.79				37.02

		Locations		Step I		Step II		Step III		Step IV		Step V		Total				Step I		Step II		Step III		Step IV				Step V

		Odo Owa 2		10.4		1.7		1.7		1		11.4		26.2		Odo Owa 2		39.69		6.49		6.49		3.82		56.49		43.51

		Odo Owa 5		1.5		1.9		1.1		4.1		4.1		12.7		Odo Owa 5		11.81		14.96		8.66		32.28		67.72		32.28

		Oke-Asa 1		8.8		2.6		1.4		7.4		10.9		31.1		Oke-Asa 1		28.30		8.36		4.50		23.79		64.95		35.05

		Ijero/Ipoti		9.2		1.6		2		10.4		7.9		31.1		Ijero/Ipoti		29.58		5.14		6.43		33.44		74.60		25.40

		Ipoti 3		10.4		1.1		1.6		10.2		14.7		38		Ipoti 3		27.37		2.89		4.21		26.84		61.32		38.68

		Soso		6.6		2.4		0.8		4.4		19.4		33.6		Soso		19.64		7.14		2.38		13.10		42.26		57.74

		Lawrence 1		8.7		2.7		1		10.2		18.9		41.5		Lawrence 1		20.96		6.51		2.41		24.58		54.46		45.54

		Lawrence 2		3.3		1.9		1.5		11		10.2		27.9		Lawrence 2		11.83		6.81		5.38		39.43		63.44		36.56

		Erigbe 		10.6		10		1.9		10.1		14.4		47		Erigbe 		22.55		21.28		4.04		21.49		69.36		30.64

		Arapate		11.6		2.8		1.3		8.1		10.7		34.5		Arapate		33.62		8.12		3.77		23.48		68.99		31.01

														0				24.54		8.77		4.83		24.22				37.642





Recovery %

		 Recovery of Sequential extraction and total digestion of heavy stream sediment from samples of selected locations (mg/kg).

				Cu				Pb				Mn				Zn				Cu				Fe				Ni				Au

		Locations		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract		Bulk		Extract

		Odo Owa 2		2		1.7		2.8		2.7		6.1		6.6		2.1		2.4		4.8		4.7		33.8		37		18.3		17.2		4.2		4

		Odo Owa 5		2		2.3		1.6		1.7		8.7		8.4		3.8		3.5		3.7		3.3		29.7		34.8		15.4		14.2		3		3.1

		Oke-Asa 1		1.8		2.3		1.8		2		4.8		4.9		3		3.2		2,.8		2.9		40.6		44		18.9		19.9		3.6		3.5

		Ijero/Ipoti		2		2		1.9		2.1		5.1		5.6		3.3		3.4		4.2		3.7		44.9		41.4		14.3		14.4		3.6		3.4

		Ipoti 3		2.3		2.2		3		3.3		5.5		5.1		3		3.2		4.1		4.9		52.4		51.4		14.6		15.8		3.8		3.7

		Soso		1.9		2.1		2.2		2.1		5.2		5.2		3.8		2.5		4.5		4.3		56		49		16.4		15.2		3.8		3.9

		Lawrence 1		2.3		2.7		2.1		2.2		4		4.5		2.6		2.5		3.8		3.9		55.1		57.2		13.5		14.9		3.5		3.6

		Lawrence 2		2.2		2.4		2.1		2.1		4.5		4.7		2.8		2.7		3.2		3		39.9		39.7		14.7		14.8		3.5		3.7

		Erigba		2.8		3.1		2		2.2		5.2		5.8		2.2		2.1		3		3.2		60		59.6		13		12.1		3.8		4.2

		Arapata		2.4		2.7		2		1.7		5		5.6		2.3		2.2		3.2		3.4		46.1		44.9		12.3		11.2		3.7		3.9
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Variables Comp. I Comp. IIComp. IIICommunality Variables Comp. I Comp. II Comp. III Communality

Ni 0.92 0.78 Ni 0.85 0.91

Pb 0.95 0.88 Pb 0.94 0.94

Mn -0.92 0.91 Mn -0.58 0.65

Zn 0.79 0.81 Zn 0.62 0.48

Cu 0.45 -0.77 0.90 Cu 0.70 -0.53 0.77

Cd -0.56 -0.65 0.86 Cd -0.80 0.47

Fe 0.76 0.45 0.75 Fe 0.95 0.91

EV 2.31 2.23 1.36 EV 1.79 1.79 1.55

VAR (%) 32.94 31.84 19.42 VAR (%) 25.56 25.55 22.11

CVAR (%) 32.94 64.78 84.20 CVAR (%) 25.56 51.11 73.22

Variables Comp. I Comp. II Comp.III CommunalityVariables Comp. I Comp. IICommunality

Fe 0.88 0.90 Fe 0.94 0.93

Pb -0.81 0.99 Mn -0.94 0.65

Mn 0.71 0.85 Pb -0.79 0.62

Cd 0.92 0.68 Cu 0.74 0.71

Zn 0.89 0.43 0.98 Cd 0.72 0.30

Cu 0.99 0.61 Zn 0.54 0.91

EV 1.92 1.76 1.33 EV 2.08 2.04

VAR (%) 32.05 29.30 22.08 VAR (%) 34.73 34.04

CVAR (%) 32.05 61.35 83.43 CVAR (%) 34.73 68.77



Step II Step III



Step V Step IV


Microsoft_Excel_Worksheet5.xlsx
Step II

		Variables		Comp. I		Comp. II		Comp. III		Communality

		Ni		0.92						0.78

		Mn		-0.92						0.91

		Zn				0.79				0.81

		Cu		0.45		-0.77				0.90

		Fe				0.76		0.45		0.75

		Cd		-0.56		-0.65				0.86

		Pb						0.95		0.88

		EV		2.31		2.23		1.36

		VAR (%)		32.94		31.84		19.42

		CVAR (%)		32.94		64.78		84.20















Table

		Step II										Step III

		Variables		Comp. I		Comp. II		Comp. III		Communality		Variables		Comp. I		Comp. II		Comp. III		Communality

		Ni		0.92						0.78		Ni				0.85				0.91

		Pb						0.95		0.88		Pb		0.94						0.94

		Mn		-0.92						0.91		Mn		-0.58						0.65

		Zn				0.79				0.81		Zn				0.62				0.48

		Cu		0.45		-0.77				0.90		Cu		0.70				-0.53		0.77

		Cd		-0.56		-0.65				0.86		Cd				-0.80				0.47

		Fe				0.76		0.45		0.75		Fe						0.95		0.91

		EV		2.31		2.23		1.36				EV		1.79		1.79		1.55

		VAR (%)		32.94		31.84		19.42				VAR (%)		25.56		25.55		22.11

		CVAR (%)		32.94		64.78		84.20				CVAR (%)		25.56		51.11		73.22

		Step IV										Step V

		Variables		Comp. I		Comp. II		Comp.III		Communality		Variables		Comp. I		Comp. II		Communality

		Fe		0.88						0.90		Fe		0.94				0.93

		Pb		-0.81						0.99		Mn		-0.94				0.65

		Mn		0.71						0.85		Pb				-0.79		0.62

		Cd				0.92				0.68		Cu				0.74		0.71

		Zn				0.89		0.43		0.98		Cd				0.72		0.30

		Cu						0.99		0.61		Zn				0.54		0.91

		EV		1.92		1.76		1.33				EV		2.08		2.04

		VAR (%)		32.05		29.30		22.08				VAR (%)		34.73		34.04

		CVAR (%)		32.05		61.35		83.43				CVAR (%)		34.73		68.77





Step III

		Variables		Comp. 1		Comp. 2		Comp. 3		Communality

		Pb		0.94						0.94

		Cu		0.70				-0.53		0.77

		Mn		-0.58						0.65

		Ni				0.85				0.91

		Cd				-0.80				0.47

		Zn				0.62				0.48

		Fe						0.95		0.91

		EV		1.79		1.79		1.55

		VAR (%)		25.56		25.55		22.11

		CVAR (%)		25.56		51.11		73.22





Step IV

		Variables		Comp. I		Comp. II		Comp.III		Communality

		Fe		0.88						0.90

		Pb		-0.81						0.99

		Mn		0.71						0.85

		Cd				0.92				0.68

		Zn				0.89		0.43		0.98

		Cu						0.99		0.61

		EV		1.92		1.76		1.33

		VAR (%)		32.05		29.30		22.08

		CVAR (%)		32.05		61.35		83.43





Step V

		Variables		Comp. I		Comp. II		Communality

		Fe		0.94				0.93

		Mn		-0.94				0.65

		Pb				-0.79		0.62

		Cu				0.74		0.71

		Cd				0.72		0.30

		Zn				0.54		0.91

		EV		2.08		2.04

		VAR (%)		34.73		34.04

		CVAR (%)		34.73		68.77
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