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Autochthonous augmentation to crude-oil contamination in Hokkaido
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The development of oil fields in Sakhalin, Russia, increases a risk of oil spills. Once an oil spill happens, its ruinous effects
would reach northern seacoasts of Hokkaido. Under such situations, we have proposed autochthonous bioaugmentation
(ABA), a technology, which uses microorganisms indigenous to contaminated sites or to contamination-predicted sites to
clean up pollutants, as an effective bioremediation method more than the existing biostimulation (BS) and bioaugmentation
(BA) technologies™? (Fig.1). In this study, we conducted ABA experiments using sea sand samples collected at the seacoast
of Abashiri City, Hokkaido, facing the Okhotsk Sea and Sakhalin Island. Crude oil-degrading microbial consortia were
established using the sea sand and liquid media containing mineral salts medium and crude oil as the sole carbon source.
When crude oil-contaminating sea sands were subjected to ABA using the established crude oil-degrading microbial consortia
as inoculum under cultivation conditions at 20 °C and 4 °C, and to BS as a control, much higher degradation of crude oil was
observed in ABA than in BS at both temperatures. In the profile of PCR-denaturant gradient gel electrophoresis targeting 16S
rRNA genes, the ABA-treated sea sand microbial community showed no presence of any predominant bands, suggesting that
crude oil could be degraded cooperatively by various types of bacteria but not by predominating oil-degrading bacteria. The

necessity and importance of previous arrangement of ABA, particularly at cold areas such as Hokkaido, are discussed.
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