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Fig. 2. Faviidae fossil coral MYK90
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Fig. 3 Data distribution of fossil coral MYK90 (left) and
modem coral CJKO1 (right). Solid and open profiles show

St/Ca (mmolimol) and & "SOypps (per mil), respectively.
Open arrows show the components responsible for tha gap

between  fossil and modemn corals.
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1 Introduction
Coral skeletons have been providing powerful archives of modem and ancient surface oceanographic conditions in
the tropics and temperate regions. The geochemical compositions preserved in the coral skeleton are used to
reconstruct the paleorecords, such as Sea Surface Temperature (SST), Sea Surface Salinity (SSS), winds and
upwelling, ocean mixing, and river discharge histories. In this study, the fossil Faviidae coral sample (MYK90),
collected near the westem Miyako Islands located in the East China Sea (ECS), was analyzed in order to
reconstruct the marine environment at 16 ka. As the sea level used to be significantly lower in this period, the fossil
coral MYK90 is especially valuable because of much difficulty in sampling collection. The ECS is an important site
for paleohydrological and paleoceanographic studies because it is under the influence of both coastal water and the
Kuroshio Current. Coral skeletal § **O and Sr/Ca measurements were carried out and the application of Faviidae
corals as a paleo-thermometer was explored. This is the first report that reconstructed the reliable SST and SSS in
the glacial condition from a fossil Faviidae coral in the westem Pacific. Also, the ocean environments in response to
Asian Monsoon during the last glacial period are discussed.
Key words; Coral, Faviidae, Oxygen isotope, St/Ca, the Last Glacial Period, the East China Sea, SST, SSS
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The fossil Faviidae coral sample (Sample ID:MYK90) was collected at
24°43°N, 124°3’E oft the Miyako Islands (Figure 1). Its age was 16.17 + 0.52
ka (Sasaki et al, 2006). MYK90 has columnar shape and belongs to family

Faviidae. Clear annual bands can be obviously seen. A modem Faviidae coral

7 *\'b
25°N /"/

G
BT,

(sample ID: CJKO1) was collected at Chichijima, Ogasawara Islands for S, °ak§,§\
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comparison. Fig.| Study site.
3. Analytical Methods P b
3-1) Microsampling of fossil and modern Faviidae Microsampling for  (a), %M‘g ' :: ';’, ;
isotope and Sr/Ca analyses was conducted along the growth axis in the wall at an i < Y "».:; w,.-

o TR

interval of 200 u m. 104 powdered subsamples were collected from MYK90. In

the same procedure, 60 sabsamples were taken from modem coral CJKO1 for (@“

SST and SSS calibration. < >
73
3-2) 6 0, § °C and Sr/Ca measurement Isotopic (Oxygen and Carbon) -

and Sr/Ca analyses were carried out by an automated carbonate device

Fig. 2. Faviidae fossil coral MYK90

collected from the Miyako Islands.
(Multiprep, Micromass Co., Ltd.) coupled with a Micromass Optima mass  Photos of overview (a), cross-section

spectometer and an inductively coupled plasma atomic emission ~ (b)positiveX-ray image (c).
spectrophotometer (ICP-AES, IRIS Advantage, Thermo Electron Co., Ltd.),
respectively, at the Geological Survey of Japan, AIST.



4. Results and Discussion

4-1)Results The profile of the data obtained by 6 %0, § "°C and Sr/Ca Measurement are shown in Figure 3.
Fossil Faviidae coral MYK90 recorded paleo—environment at 16 ka with clear and regular seasonal fluctuation in
its O and C isotopic and Sr/Ca data. Those values showed apparent shift toward cold and/or saline water condition.
Besides, narrower amplitude of seasonal fluctuations compared to Porites corals was seen in both fossil and
modemn Faviidae corals. The small slope value for the SST dependence relationship can be attributed to the
averaging effect in the growth of coral skeletons. Regardless of such an averaging effect, annual mean skeletal data
of Faviidae are consistent with other genera corals (Suzuki et al., 2001). It was revealed that those data of Faviidae

corals with annual or longer time resolution are perhaps MYK90 (Fossil) CJKO1 (Modern)
highly applicable to paleoceanographic reconstruction. N

4-2) Estimation of SST and SSS at 16 ka SST was b

calibrated by applying a default slope value —0.0600 K

mmol/mol °C™" (Correge, 2006) to the gap of skeletal _ -4_‘i |

Sr/Ca data between fossil MYK90 and those of two § Ice sheet effect
modemn corals collected from Ogasawara and Ishigaki. g |
Those implications showed approximately 5.0°C and C Local salinity effect
5.2°C lower temperatures in the study site at 16 ka. SSS Hfi 8.9
was calibrated by separating SST, ice sheet—derived SSS, M A el 20
and local SSS effects from allover gap of skeletal § O [ Y \PJ o
between fossil MYK90 and modern coral collected from SST effect 1 :‘5‘
the Ishigaki Islands. SST effects were estimated by - 2'0 2‘5 3‘0 I — O o
applying default slope value, —0.022%¢°C™". Followed by Distance along the transect (mm)

subtracting ice-sheet derived SSS effect from the entire *O Fig. 3 Data distribution of fossil coral MYK90 (left) and
modem coral CJKO1 (right). Solid and open profiles show

St/Ca (mmol/imol) and & "SOypps (per mil), respectively.
study site locally had higher SSS equivalent to at least Open arrows show the components responsible for tha gap

value gap, it was concluded that the environment in the

02%0 in & 0. between  fossil and modem corals.

4-3) Climatic implication Decrease in precipitation by summer monsoon and dry winter monsoon may be
responsible for higher salinity than today (Xiang et al., in press). It was also revealed that the area of the Miyako
Islands had open—ocean type condition characterized by Kuroshio Current and influences of the terrestrial water
discharge from main land China was not extended to this site around 16 ka.
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