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Abstract
WA H Coral Skeleton as Indicators of Environmental Changes Associated with
Title ‘ pH, Temperature, Salinity and Aragonite Saturation State of Seawater
Abstract

Uranium and fluorine contents in coral skeletons were determined by the epithermal
neutron activation and instrumental neutron activation analyses, respectively. Because of good
analytical precision (~2% for uranium and 5% for fluorine) in coral standards, the proposed
methods could be usefully applied to determine chemical tracers such as uranium and fluorine in
coral skeletons. Fluorine contents were low in corals collected from warmer seawater of Khang
Khao {660 ppm) and Cebu (780 ppm) compared to those of Okinawan corals (870 ppm). Skeletal
fluorine may be an effective proxy for sea surface temperature (SST). Fluorine content in corals
decreases with increasing seawater pH and temperature, and helps in reconstructing past seawater
pH and may add information to paleothermometry study. Uranium in coral skeletons also inform
environmental conditions such as temperature and uranium concentration of seawater in which
corals grew.

. A relation between skeletal oxygen isotopes (5'°0), and SST and sea surface salinity
(SSS) was studied using a Porites lutea of Khang Khao Island, Thailand. Changes in SSS affect
skeletal 5'%0 values. After salinity correction, skeletal 3'®0 values and SSTs showed a relation as: -
(8"%0,—8%0,= —1.6864 — 0.1285 T (°C). The good correlation (*= 0.908) between skeletal 5'°0
and SST implies that oxygen isotopes in coral skeleton change as a function of sea surface
temperature in the upper Gulf of Thailand.

The relation between coral calcification and aragonite (CaCQO;) saturation state of
seawater was studied through culture experiments using Porites and Fungia samples under light
and dark conditions at 25°C. Calcification rates (c) of coral samples increased with increasing
Q opemite OF seawater during daytime experiments with a linear correlation as, c=a Q + b (q, b:
constants). The good correlation (¥ = 0.865-0.996) under light conditions indicates that coral
calcification significantly depends on Qgrapeaire Of seawater. Both the species also showed dark
calcification during nighttime experiments. After normalizing (G in %) calcification rates to the
rate at Qqponice= 4.6, the inferred first order model provides a relation as: G=29.2 (Qqagonite-1), r’=
0.766 for Porites samples, and G=29.4 (Qqrzgonite-1), = 0.811 for Fungia samples during daytime
experiments. The model gives a predicted decline in coral calcification by 42% due to the

- predicted drop of Qpeonite from 4.6 to 3.1 by 2065 AD. The results suggest that carbonate system
associated with pH, temperature, salinity and aragonite saturation state of seawater have
significant role in coral metabolic processes. The studies on interacting controlling factors could
help to understand environmental changes in which corals grew.
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