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1. Introduction
Coral reef is one of the most diverse and productive systems in the ocean. Scleractinian corals

play a principal role to support this rich ecosystem. Although the nitrogen (N) sources of corals are
zooplankton, DIN (Dissolved Inorganic Matter), and N fixed by cyanobacteria, it has not been
understood clearly which nitrogen source is the most important for corals. Symbiotic algae in coral
tissues are important primary producers in reef ecosystem, but it also remains unknown what
mechanism of the material cycle exists between host corals and their symbiotic algae.

To investigate the trophic levels in the ecosystem, the compound-specific nitrogen isotopic ratio
(8"Naa) of amino acids is useful, which improves the conventional method by using the isotope
analysis of bulk organic materials (5 Nyy). This new method is spreading rapidly owing to a lot of
advantages, for example, the trophic levels can be estimated based on amino acids from a single
organism.

The aim of this study is to clarify main nitrogen source for corals and the materials transport
between host corals and their symbiotic algae. Moreover, this study dealt with the influence of
eutrophication on the reef ecosystem from the background of the damage of coral reef in recent
years.

2. Materials and Methods
2-1. Study sites and collected corals

This study was performed using 8 coral species (ex, Acropora pulchra, Porites lutea) which were
collected at around Ishigaki Island in Okinawa (May 2009~Sep. 2010). Shiraho-Reef, around the
mouth of Todoroki river (river stress), and Ohama reef (sewage stress) are selected as study sites.

2-2. Analysis of compound-specific nitrogen isotope ratios of amino acids
Amino acids (ca.20 kinds of compounds) are main nitrogen components of organism. Some amino
acids (ex. Glu) are enriched in N as a result of isotopic fractionation during metabolism, whereas
other amino acids (Phe, Met) show little change in their values. This method can identify the
trophic levels (TL) of organism by using these different properties. The trophic level is estimated
based on the §'°N of Glu (8"°Ngyy) and Phe (8"°Nppe) in Eq.1.
TLotuphe = (8°Ngiy —8"Nppe—3.4) /7.6 +1 (1)



3. Result and Discussion

3-1. Symbiotic system between host coral and symbiotic algae (zooxanthella)

The 8" Npyi of collected coral tissue (n=147) showed 1.6~8.2%o. Coral tissues and their symbiotic
algae showed similar 8" Npyy to each other (r?=0.82, p<0.0001: Fig.1). They also showed similar
8N aa variation pattern. It suggests that coral tissues and symbiotic algae have the same nitrogen
sources and share their nitrogen to each other. In general, the TL of corals increase only by preying
zooplankton. However, the TL of symbiotic algae showed similar values of coral tissues (Fig.2),
suggesting that the nitrogen of the zooplankton which corals preyed has shifted to symbiotic algae
before it is completely metabolized, and also that coral had “amino acids pool” as DIN pool.

3-2. Change of nitrogen sources of scleractinian corals by the difference of site environments.

P. lutea collected at sites where high DIN concentrations were observed by the anthropogenic
loading had higher 8"*Npyx and 8"°Naa than coral collected at Shiraho Reef of low DIN (Fig.3).
The 5 Nppe Which is hardly shown **N enrichment with each trophic level and inherently reflects
the 5™°N of the primary producers also increased as well as other amino acids. This demonstrates
that corals in eutrophication sites synthesize amino acids by utilizing DIN with high §'°N. On the
other hand, the TL of coral tissues in each sites rose with increasing DIN concentration (1.4—1.5—
1.7). Consequently, it was estimated that the dependency on preying zooplankton increased as
eutrophication advanced (20%—25%—35%). °
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