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AR G Environmental Risk Assessment of Geochemical Composition

and Spatial Dynamics in Sediments of Niger Delta Mangrove,
Nigeria
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The geochemical evaluation of the mangrove environment in Niger Delta, Nigeria was
carried out using trace and major element compositions of surface sediments, core sediments
as well as Rhizophora racemosa sampled at Choba, Ogbogoro and Isaka. Fifteen surface
sediment samples (Choba, n = 5; Ogbogoro, n = 5 and Isaka, n = 5) were collected. Six core
sediment samples ranging from 31 - 35 cm in depth were collected. Each of the core
sediments was subdivided into five. This yielded thirty sub core samples thus: Choba, n = 10,
Ogbogoro, n = 10 and Isaka, n =10. Also, the leaves, stems and roots of R. racemosa and A.
germinans were collected and it gave a total of twenty seven samples (Choba, n = 9;
Ogbogoro, n = 9 and Isaka, n = 9) and twelve samples (Ogbogoro, n = 3; Isaka, n = 9)
respectively. The surface sediment, core sediment and R. racemosa samples were analysed
using X-ray fluorescence (XRF). The XRF data of the surface sediments was used to evaluate
their geochemical compositions, inter-element relationships and potential ecological impact.
Results show that the highest mean concentrations in parts per million (ppm) of Pb, Zn, Cu,
Ni, Cr, Y, Nb, Th and Sc in Choba sediments were 36.2, 65.2, 19.6, 47.4, 121.6, 21.4, 23.0,
13.8 and 16.8; As, V, Sr, Zr, TS and F in Ogbogoro sediments were 6.4, 192.3, 70.0, 273.4,
14627.0 and 104.8 while Br, I and Cl in Isaka sediments were 27.4, 41.4 and 4189.6,
respectively. Box plots of the elements show contrasting concentrations in different sampling
locations. Compared to the upper continental crust (UCC), As and Ni were higher in Choba,
Ogbogoro and Isaka. The abundance of Pb was found to be higher in Choba and Ogbogoro.



Though Th and Sc were more concentrated in Choba and Ogbogoro relative to the UCC, they
were found to be lower in Isaka. However, Zn, Cu, Cr, V, Sr and Zr concentrations in the
UCC were found to be higher than the mean concentrations of these elements in Choba,
Ogbogoro and Isaka mangrove sediments. Most of the trace elements correlated positively
and strongly with Fe;Os3. This implies that Fe)Os is important in controlling metal
concentrations in the area. The concentrations of As and Zn were either equal to or below the
low effect level (LEL) and interim sediment quality guideline (ISQG). Pb, Cu and Ni were
found to be higher than LEL and ISQG in Choba while Cr concentrations in Choba,
Ogbogoro and Isaka all exceeded the LEL, ISQG and severe effect level (SEL) values but
below probable effect level (PEL) value; thus indicating potentials for moderate to severe
ecological harm. The XRF data of the core sediments was used to determine the
element-depth geochemical composition and inter-element relationships. The ecological risk
of the metal concentrations was assessed using Contamination Factor (CF) and Enrichment
Factor (EF) while the quality of the sediments was determined using sediment quality
guidelines. The results indicated contrasting metal concentrations with depth and location as
shown by the box plot and cross sectional graph. The average concentration of Pb, Zn, Cu, Ni,
Cr, V, Nb and Th were found to be most abundant in Choba while As, Sr and TS were most
concentrated in Ogbogoro. Compared with the upper continental crust (UCC) values, As, Ni,
Cr and V were higher in all the sampled locations. Pb and Th were higher in Choba and
Ogbogoro while Zn, Cu and Nb were higher only in Choba. The concentration of biogenic
and provenance metals in Isaka are largely geogenic due to strong TiO; association with Pb,
Zn, Cu, Ni, Cr, V, Sr, Nb and Th. As enrichment in Choba, Ogbogoro and Isaka is
anthropogenic. Comparison with the sediment quality guidelines showed that Ni impact in
Choba was severe while Cr concentration level in Choba, Ogbogoro and Isaka might have
adverse ecotoxic impact on biota. The XRF data of the R. racemosa and A. germinans was
used in comparison to the core sediment data to determine heavy metals distribution and
pattern in mangrove plant species. The results showed contrasting heavy metal concentrations
in the sediments, R. racemosa and A. germinans. As, Pb, Cu, Ni, Y, Nb and Zr had higher
concentrations in the sediments while the concentrations of Zn, Sr, CI, TS, MnO, CaO and
P>Os were more in R. racemosa and A. germinans tissues. However, Cr, V and TiO; which
had relatively high concentrations in the sediments were not detected in R. racemosa and A.
germinans. Graphical analyses revealed a correlation between concentrations in sediment and
R. racemosa as well as a similar pattern of heavy metal concentrations in the R. racemosa
leaves, stems and roots in Choba, Ogbogoro and Isaka. But variations were found in the
leaf/stem and leaf/root upward transport relationship. Most heavy metals were found to
concentrate in R. racemosa roots while the least concentrations were found in the leaves.
Similarly, PLI results showed that R. racemosa and A. germinans have root>stem>leaf
pollution load.
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