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The significance of fatty acid biomarkers in assessing food sources of benthic

bivalves and coral reef physiological conditions

Analysis of fatty acid (FA) biomarkers was done in order to investigate the sources of food
materials for the bivalves and the usefulness of fatty acid biomarkers in assessing food sources.
In deposit-feeding bivalve Q. palatum, assessment of FA markers suggested that food source
differ between different time periods and depend on the source of organic material in the
sediment and water column at each particular time. Vascular plants and bacteria were the main
components of diet during July-November due to the abundance of these sources in sediment
during this period. From November to January, macroalgae and phytoplankton were the major
food source of Q. palatum corresponding to the predominant macroalgae organic matter in
sediments and a phytoplankton bloom. During the rainy season in May, organic matter in the
sediment appears to be dominated by diatoms, whereas the water column contains diatoms as
well as the resuspension of aged macroalga detritus. The transition to warm season, from May
to July, brought about a significant increases in the contribution of diatoms to the organic matter
of both sediment and water column. As a result, from May to July, diatoms became the main
food sources for Q. palatum.

The co-existing suspension-feeding bivalves — C. sinensis, G tumidum, K. japonica, P.
elongata and S. carnicolor do not partition the food sources; phytoplankton, benthic microalgae,
macroalgae detritus and bacteria. With reference to the concentration of total FA methyl esters
in all species, the level of most food sources was significantly higher in P. elongata. This
suggests that P. elongata has a higher accumulation efficiency of FAs compared to other species.
In addition, P. elongata showed unique FA characteristics compared to other species during the
cold-season, likely due to its low percentage of ©3 and w6 polyunsaturated FA, relatively
higher percentage of odd-branched FA (odd-BrFA), the even-numbered long-chain FA
(even-LCFA), and the lowest value of polyunsaturated/saturated,
polyunsaturated/monounsaturated, 16:107/16:0 and ®3/w6 polyunsaturated ratios. Furthermore,
the deep burrowing behavior in P. elongata might have increased the survival rate and
abundance on Tomigusuku tidal flat compared to other suspension-feeding bivalves.

Fatty acid maker of the clam Geloina coaxans from Oura mangal, Okinawa, Japan, during
the cold and warm seasons (January and July 2001, respectively) was investigated. The
mangrove detritus play a significant role in the clams’ diet. The clam diet is also dependent on
the attached bacteria on the partially decomposed leaf detritus suspended at the sediment-water
interface. The microalgae was the minor food sources.

The results of this study further suggest the importance of benthic bivalve to the marine
ecosystem. These organisms play a significant role especially through their foraging behavior
and biodeposition activities, in the transformation of autochthonous and allochthonous
particulate organic materials that enter the system. The ultimate role of this animal group is their
link to low and high trophic levels.

An investigation of lipid content and FA composition in healthy and bleached corals
following a bleaching event indicated a significant decrease in total lipid content in the bleached
corals and an increase in monounsaturated FAs (MUFAs) and odd-branched FAs
(0odd-BrFAs) due bacteria colonization. This indicates that the bleached corals are
susceptible to bacterial colonization and diseases which may possibly impact coral
tissues. The results further indicated that fatty acids can also be used to diagnose the extent of
bleaching and coral healthy.
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