- Form 3

wXEE
Title :
Geochemical studies on uranium incorporation into marme carbonates

for oceanic prox1es

- The trace elements _incdrporeted into coral skeletons are affected by several
parameters of seawater (such as temperature, carbonate activity, pH and salinity) as.corals
érow and providelinks to the historical changes and future predictions of those par'axueters
" The present work explores the potentlal use of U/Ca ratios as paleo oceanic proxies for
carbonate system and temperature. Study of carbonate system proxy was conducted by
» culture. experiments of the coral Goniastrea aspera and temperature proxy was investigated
by culturmg the coral Porites cylindrica. Additionally, the development of a simple method
for the determination of uranium in pore water and seawater sample was carried out.

Uranium was determined by standard addition ICP-MS method. 100 folds dilution
with 1% HNOs of ~0.2 ml sample solution was required. -The a'nalytica.ll precision.anci the
detection limit of the method were found to be 1% and 0.02 ug/ke, respectively. This method -
" is applicable to analy'sels_mall volumes of oceanic pore water and seawater sampies. ‘

The results of 8 hours of G- aspera culture study indicate that the apparent
distribution coefficient of uranium during incorporation (AUO,), which was calculated by
the Doerner-Hosking’ equation; decreased from 2.7 to 0.7 once the cerbonate ion activity
{aC03?) declined from 5 to 4.4 pmoll. Such correlation is evidence that the carbonate ion
. actiVity controls the distribution coefficient of uranium and has implication for the
potential use of coral U/Ca ratio as a proxy of carbonate system of seaweter

A 1-month culture expenment of coral P, cy]mdrzca under three temperatures (22°C,
26°C, and 30°C) was performed to observe the temperature dependency of U/Ca ratlos
Other element/Ca ratios (i.e., Sr/Ca and Mg/Ca) were also investigated. The results show
that the growth rate of coral has no clear effect on the skeletal element/Ca ratios. The
seawater temperature proxies based on D calibrations of 2 ¢ylindrica established in this
study are generally similar to those of massive Porifes corals. The sensitivity of Ds;, Dig
and Dy celibration were 0.64, 1.93 and 1.97%/°C, respectively. The results imply that the
skeletal UlCa and Sz/Ca (and/or possibly Mg/Ca) ratios of the branching coral 2 ¢ylindrica

- can be.utilized as potential paleotemperature proxies..-
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