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Sedimentation rate and geochemical characters of the lagoonal deposits in the Yongle Atoll, Xisha Islands
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Abstract: A gravity core, labeled as Core YLDO1, was collected from the lagoon of the Yongle Atoll. AMS" C isotopic dating
and geochemical analysis were carried out aiming to reveal the changes in sedimentation rate during Holocene as well as the
vertical variation in major chemical elements with time. The AMS" C isotope dating suggests that the sedimentation rate in
the lagoon of Yongle Atoll is about (). 778mm/a since the Holocene. Geochemical composition of the sediments indicated that
CaO dominates the lagoonal deposits followed by MgO, and the others are all lower than 1 % . The major elements can be
grouped into five categories. Both the CaCO; content and the ratio of MgO/Al, O; are very high, indicating that the major
source of sediments is from native organisms. Other source of materials from outside is very little. Compared the data with
Late Holocene climatic change, the sedimentation rate of the lagoonal deposits was obviously increased with the rise of SST
on the Yongle Atoll.
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Fig.2 Site of the gravity core
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Table 1 The AMS"C isotopic dating data, calendar

years and sedimentation rate

AMS!C H i 4E/ PR R/
JE A/ em

M 4E /aBP aBP (mm/a )
5 430430 65 0.769
15 540+ 30 175 0.909
30 730£30 360 0.811
40 800£30 435 1.333
50 1030430 595 0.625
65 1200+£30 725 1.154
85 1450430 985 0.769
111 1930430 1460 0.547
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YLDOl HOR UL i E e R & B £ W 2
CaO(45. 26 % ~52. 07 % , F-34{E Jy 50. 63%6) , Hik
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Fig.3 The gravity core for sample
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Table 2 Chemical analysis results of major elements %
1 IX Al, Oy Ca0 TFe, Oy MgO K, O SiO; Na» O TiO, MnO P, O;
S H1H 0.018 50.634 0.129 2.460 0.020 0.506 0.733 0.002 0.006 0.06
YLDO1 ISPNE] 0.027 52.070 4.350 8.440 0.024 1.010 1.010 0.007 0.029 0.11
i /IME 0.012 45.260 0.008 1.260 0.017 0.270 0.670 0.001 0.003 0.04
MY 20.13 1.14 7.10 2.28 2.78 48.66 2.57 0.43 0.24 0.11
PR 0 KA 21.38 7.80 7.80 2.60 2.93 51.17 3.38 0.54 0.50 0.40
fi/IME 18.66 0.20 5.90 1.90 2.42 45.77 2.16 0.34 0.14 0.06
S 12.22 15.62 5.27 2.16 2.49 40.36 2.20 \ \ \
AL P00 KA 13.92 18.87 5.84 2.43 2.87 44.65 2.80 \ \ \
fe/ME 10.50 11.79 4.87 1.99 2.28 37.32 1.50 \ \ \
Hi 5T HME 15.10 5.50 6.28 3.70 2.40 61.50 3.20 0.68 0.10 0.18

B 4 YLDO1 Htk i U i 2 oo K i H 4 A 1K

Fig.4 Vertical distribution of major elements
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Table 3 Correlation analysis among major elements
Al O3 CaO Fe; O3 MgO K, O SiO2 Na; O TiO, MnO P, 05
Al O3 1
CaO —0.03 1
Fe, O3 —0.08 —0.74 1
MgO —0.02 —0.80 0.94 1
K,0O 0.74 —0.31 0.04 0.14 1
SiO); 0.49 —0.10 —0.07 —0.04 0.68 1
Na; O 0.13 —0.91 0.73 0.71 0.44 0.30 1
TiO, 0.19 —0.23 0.00 0.05 0.24 0.04 0.26 1
MnO 0.36 —0.62 0.84 0.81 0.26 0.01 0.61 0.08 1
P05 0.24 —0.13 0.02 0.11 0.42 0.14 0.18 0.01 0.11 1
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Fig.6 The vertical coupling relationship of CaO and CaCOj;
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Fig.8 World temperature fluctuation and relation with the sedimentation of lagoon in Yongle Atoll since 1700
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