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Re-evaluation of Sr/Ca ratio in coral skeletons
as a proxy for temperature

Mayuri INoUE"

U Graduate School of Science, Tohoku University,

Aoba-ku, Sendai 980-8578, Japan
Geological Survey of Japan, AIST,

1-1-1 Higashi Tsukuba 305-8567, Japan

Components in biogenic carbonates have been recognized to be attractive tools for recon-
structing past oceanographic and climatic changes. Although chemical components in coral
aragonite are precipitated away from equilibrium, fluctuations of Sr/Ca ratio in coral skeletons
have been empirically considered to be controlled by temperature. Thus, Sr/Ca ratio in coral
skeletons has been applied for paleoclimate reconstruction. Recently, coupled measurements of
coral skeletal 3 **O, indicator of both SST and seawaterd **O, and Sr/Ca ratio are used to recon-
struct seawater salinity as well as SST. On the other hand, it has been reported that Sr/Ca is
also affected by growth rate of coral skeleton besides SST. However, the impact of skeletal
growth rate on Sr/Ca ratio is a matter of debate and controversial results have been reported at
the present. In this review, recent progress of studies on the topics and a mechanism of growth
rate-related Sr/Ca variation based on a physiological model are summarized.
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Figll  Distribution coefficient of Sr’” for inorganic

aragonite as a function of temperature
(Dietzel et al.,, 2004): (o) Kinsman and
Holland (1969), (wm ) Joschi (1960), (O)
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FigllD  Plots of previously published calibrations

derived from Sr/Ca ratio and sea surface
temperature (SST) (Marshall and
McCulloch, 2002).
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FigllD  Upper panel; Average monthly SSTs at the
Woods Hole harbor between January 1998
and July 2001. Lower panel; Sr/Ca profiles
from symbiotic (open circles) and non-
symbiotic (solid circles) skeleton of Astran-
gia poculata colonies collected in Woods
Hole in 2001 (Cohen et al., 2002).
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Ca"”-ATPase adds Ca" into the calcifying
fluid and removes protons from the fluid,
raising its pH. Then calcification is pro-
moted due to the high saturation state of
CaCQ.. Center of calcification (COC) is cre-
ated during nighttime when activity of Ca"
-ATPase decrease, while fasciculi is precipi-
tated during daytime.
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