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1. Introduction

Biogenic calcium carbonates of marine organisms have been used for paleoenvironmental
reconstruction under the assumption that stable isotope ratios and elemental ratios of biogenic
carbonates are controlled by physiochemical conditions in the ambient water. A great number of
researches have been focused on establishing the valid paleo-thermometer because the water
temperature is the most fundamental parameter to control earth’s surface environment.

In this study, I present (1) oxygen and carbon isotope profiles and the morphological structure of
the cultured freshwater pearl mussel (Hyriopsis sp., Unionidae) shell and pearl, and (2) Mg isotope
compositions of deep-sea and hermatypic corals and temperature dependence of Mg isotope

fractionation in deep-sea corals.

2. Oxygen and carbon isotope records of cultured freshwater pearl mussel Hyriopsis sp.
shell from Lake Kasumigaura, Japan

Marine and freshwater bivalve shells have been used for paleo-environmental and
paleo-ecological reconstruction. In this study, I describe the shell structure and isotopic records of a

cultured freshwater pearl mussel specimen and of a pearl from the specimen. The obtained chemical

profiles were compared with observed -10
. ] h) measured §'®Oshel
physicochemical profiles to assess the 1. 1 ,'/ i
I 1
. . .. s A 'y
controlling factors of chemical compositions SR IRV ;o
1 ' 9
of freshwater mussel shell. = ' ! \
. Q 1 ’ N
The number of first-order fluctuations of £ -6 1 g %\

g— ] P \
80 of the outer shell layer along the = " / WoF

[

. . . . kg ’

maximum growth axis was consistent with the O .44 calculated L.8

a_) 8]805hell\
number of cultured years. The dominant factor . -
controlling annual "0 fluctuations was water 24 L L6

. . . . S]BOwatsr
temperature with a minor contribution from
I8 s/5(318\5/3|85(8|8|5/8/5/5/3|8/8/|3|8
the wvariation in 0 O of ambient water, SPICoOZI0|S | |2 <255 |<(0|0Z|0
2005 2006

. . . 13
especially during the rainy season. The & °C Figure 1. Comparison of measured 5180s

and calculated 5180 shen

8180water [%0, VSMOW]



values were approximately constant throughout the life of the mussel, suggesting that the
contributions of body size to 8"C of the shell were minor. Five disturbance rings coincided with the
five winter peaks of the 80 profile, indicating winter growth cessation below approximately 10°C.
In contrast, morphological observations and ) profile suggest that summer growth cessation may
be caused by occasional events such as heavy rains, as the decrease of dissolved oxygen
concentration. The 8'*0 profile and shell structures indicated that shell aragonite was precipitated at
close to equilibrium conditions with respect to the oxygen isotope composition of the ambient water.

Hyriopsis sp. shells can potentially be used for reconstruction of past hydrologic conditions.

3. Mg isotope composition in hermatypic and deep-sea corals

Recent developments in mass spectrometers allow exploring new stable isotope like Ca and Mg
as new proxies in paleoceanography. In this study, the author focused on Mg isotopic compositions
of biogenic CaCOs. Because Mg has a long residence time in seawater, Mg isotope ratios of biogenic
shells are expected to become new valid paleo-thermometer during past dozens of million years.

High precision Mg isotope analysis technique on modern and fossil biogenic CaCO; was
developed. Heavier Mg isotopes were depleted in biogenic skeletons relative to seawater.
Hermatypic and deep-sea corals were lower in 626Mg values by 1.0 and 2.5 %o compared with
seawater, respectively. Giant clam was more depleted in heavy isotopes relative to hermatypic corals.
Both mineralogy and precipitation rate were not thought to be the main factor controlling the large
isotope fractionation of giant clam. The plausible explanation for this large isotope fractionation is
vital effects during the Mg uptake from seawater into calcifying fluids. Moreover, clear temperature
dependence of Mg isotope fractionation was observed in deep-sea corals. The Mg concentrations and
the relationship between Mg/Ca and temperature of three genus of deep-sea corals were also plotted
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Figure 2. Temperature dependence of Mg isotope fractionation
in deep-sea corals



