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Introduction

Coccolithophorids are marine unicellular haptophytes producing minutes calcareous scales
(coccoliths). Because of the conversion of CO, to CaCO; and the sedimentation of coccoliths,
coccolithophorids are one of the most important organisms participating to the global
biogeochemical cycles. Among the coccolithophorids, Gephyrocapsa oceanica and Emiliania
huxleyi distribute widely in both oceanic and coastal environments. They often form massive water
bloom called white tide and are known to be the major producer of CaCOj; in the present ocean. In
this study, I focused on the effect of the temperature on the growth and elementary component of
the coccolith for a variety of strains of G. oceanica and E. huxleyi collected from different
environments. This approach would clarify the temperature response to various populations and the
importance of the use of coccolith as an environmental indicator.

Materials & Methods

We examined for 4 strains of Emiliania huxleyi (Hachijyo-jima island:1, Great Barrier Reaf :1,
Aomori Mutsu-bay:1, Bering sea:1) and 25 strains of Gephylocapsa oceanica (Hakata-bay:10,
Shimane:3, Nagasaki: 1 , Aomori Mutsu-bay: 1 ,Miyake-jima island:1, Hachijyo-jima island:1, East
china sea:4, Okayamal, Hokkaido:1) for this study, and cultured with mIMR medium for all atrains.
Their growth rate from the chlorophyll fluorescence under different temperatures (5, 10, 15, 20, 25,
30°C) was measured. Elementary analysis of coccoliths I also analysed the oxygen isotope ratio,
carbon isotope ratio, Sr/Ca, U/Ca, Ba/Ca for 5 selected strains with ICP-MS and ICP-AES.

Results & Discussion

Growth characteristics of 29 strains of coccolithophorids by temperatures

In most strains, the optimal growth temperatures were obtained at 20 and 25°C, while the growth
rates dropped with temperature decrease. No significant differences between the two species were
observed. It should be noted that one Emiliania strain from Bering Sea kept a high growth rate at
the lowest temperature (10°C) and one Gephyrocapsa strain from tropical sea showed the highest
growth at 30°C. Locality differences provide more obvious physiological differences than the
species differences, suggesting the existence of diverse ecotypes in those cosmopolitan species.

Growth characteristics under nutrient-limit conditions

We compared growth characteristics of 3 selected strains of coccolithophorids with that of diatom,
cultivated in 1/100 times of nitrate or phosphate concentration medium. As a result, their growth
rate with standard medium was 3—~4 times as high as nutrient less medium, and all of 4 strains
including diatom showed higher growth in phosphate less medium than natrate less medium. This
may explain the differences of nutrient preferences and time-lags of their blooming of
coccolithophorids and diatom.



Elementary analysis of coccoliths

We also analysed the oxygen isotope ratio, carbon isotope ratio, Sr/Ca, Mg/Ca for 5 selected strains
with ICP-MS and ICP-AES. This elementary analysis exhibited a high correlation of the cultivation
temperatures with the oxygen isotope ratio (R2=O.97) suggesting a high reliability but less
correlation of the temperatures with carbon isotope ratio, Sr/Ca and Mg/Ca.  Although
improvement of cleaning up of coccoliths was needed, coccoliths would be helpful for
reconstructing paleooceanography at least oxygen isotope ratio.
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