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Surface sediments along the northern and southern coast of Okinawa Island were analyzed
using X-ray fluorescence to determine their geochemical compositions, and to assess
sediment quality and the potential for ecological harm, based on comparison with established
international sediment quality guidelines. The Contamination factor (CF) and the
geoaccumualtion index (Igeo) of As, Pb, Zn, Cu, Ni, and Cr were computed to determine the
pollution status of the Northern part, including the Gesashi and Ohura mangroves, the
suspended solids, and the foreshore, and that of the southern part, comprising the Awase
tidal flat, Minamigususku, and Nakagusu areas . The lowest effect level (LEL) and the severe
effect level (SEL) established by the New York State Department of Environmental
Conservation (NYSDEC), and the threshold effect level (TEL) value and the probable effect
level (PEL) developed by the Canadian Council of Ministers of the Environment (CCME)
were the benchmarks applied to assess the potential for ecological harm both in the northern
and southern part of Okinawa. The results show that among the sampling set in the north,
the highest average concentration of Pb (22 mg/kg), Zn (82 mg/kg), Ni (26 mg/kg), and Cr (81
mg/kg) occurred in the Ohura mangrove sediments, that of As (17 mg/kg) in the Gesashi

mangrove, and that of Cu (22 mg/kg) in the suspended solids, whereas, in the south,



Minamigusuku presents the highest average concentration of As (11mg/kg), Pb (8 mg/kg),
Zn (19 mg/kg), Cu (6 mg/kg), and Cr (14mg/kg). Obtained from the sediment samples collected
from the north , the loss on ignition values of the foreshore sediments (20.32%) are nearly two
and three times greater than that of the Gesashi mangrove and the Ohura mangrove,
respectively. On average, the CFs of As, Pb, Zn, Cu, Ni, and Cr in the suspended solids, those
of Pb, Zn, Cu, Ni, and Cr in the Gesashi mangrove and foreshore sediments, and those of Ni
and Cr in the Ohura mangrove display low contamination (CF<1), whereas the average CF of
As in the three sampling areas show moderate enrichment (CF:1-3). The average Igeo values
indicate that among the selected trace metals, only As in the Gesashi and Ohura mangroves
show significant values, but even these are rated as unpolluted to moderately polluted
(Igeo:0-1). In the south, the CF values of As in the Minamigusuku area show moderate
enrichment, and in this same area, the Igeo values of As present significant values, ranging
from moderate to considerable contaminations, implying a possible effect on the biota in this
location. The average concentrations of As in the Gesashi and Ohura mangroves and the
foreshore sediments exceed both the LEL and TEL, but fall below the SEL and PEL,
suggesting that this metal may moderately impact biota health. This is also the case for Cu
and Ni in the Ohura mangrove and the suspended solids, and for Cr in the Ohura mangrove.
In the southern part of Okinawa, the significant values occurred in the Minamigusuku area
where the average concentration of As exceeds both LEL and ISQG values but fall below the
SEL and PEL, implying that As may moderately impact the biota in this area.
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