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The Development of Monitoring Method of Attached
Micro-algae Using Artificial Substrates in Coastal Water
- Ecological Risk Assessments for Oil Pollutant -
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Abstract — Spills of M/V Hebei Spirit on 7th December 2007 caused a seriously damage to the eco-
system of Korean coast. Of these, microbial communities(i.e., attached benthic micro-algae) were
reported to be sentive to the environmental change so it can be used for ecological risk assessment.
Our experiment was designed to examine the ecological risk assessments for oil pollutant using
benthic attached algal community on the artificial substrates of acrylic plates. Field monitoring in
the culture system was conducted in Jangmok Bay. The abundances of attached micro-algae on
artificial substrates gradually increased with increasing of sampling times. Among them, diatoms
were the most important colonizer of coastal water, with the genera Cylindrotheca and Navicular
most abundant. In particular, developed the culture system has correctly measured qualitative and
quantitative abundance of attached micro-algae because same acrylic plates as artificial substrates
were used. Thus, this culture system may be directly applied to the ecological risk experiments of
microbial community structure from oil pollutants.
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Fig. 1. Specific materials images for culturing and monitoring of
attached micro-agae: A-E, the frame of substrates; F, algae
scraping and gathering equipments from substrate; G, H,
before and after of algal adhesion; I-L, the equipments for
oil test in laboratory.
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Fig. 2. The variations of environmental factors in the culture ex-

periments. A: temperature, B: sdinity, C: in vivo fluorescence,
D: chlorophyll a.
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Fig. 3. The variations of abundance and species composition of atta-
ched micro-algae.
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Fig. 4. The SEM (scaning electron microscope) images of dominant species: A: Neosynedra provincialis, B: Navicula sp., C: Entomoneis sp.,

D: Synedra sp., E: Nitzchia sp., F: Berkeleya rutilans.
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