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Abstract
Sediment core samples from Integrated Ocean Drilling Program Expedition 322 Sites C0011 and 
C0012 in the Shikoku Basin and Expedition 338 Site C0022 on the slope basin southeast of Kii 
Peninsula were analyzed for major and trace elements using X-ray fluorescence spectrometry. At 
Site C0011, 26 samples were taken from the stratigraphic interval between 350 and 764 m core 
depth below seafloor, Method A (CSF-A). At Site C0012, 23 samples were taken between 70 and 
476 m CSF-A. At Site C0022, six samples were taken between 157 and 416 m CSF-A. Analytical 
results are discussed in this data report.

1. Introduction
Surface sediments in the Shikoku Basin form part of the Philippine Sea plate, which is subducted 
beneath the Southwest Japan Arc. These sediments therefore potentially influence material circu-
lation in the wedge mantle and crust, as well as magma generation. The chemical compositions of 
sediments are basic but important data. Although there are some reports of major element com-
positions of the sediments in this area and also of major and trace element concentrations in pore 
waters (Expedition 322 Scientists, 2010a, 2010b), trace element data for the sediments themselves 
are largely lacking. In this study, sediment core samples from Integrated Ocean Drilling Program 
Expedition 322 Sites C0011 and C0012 in the Shikoku Basin and Expedition 338 Site C0022 on the 
slope basin southeast of Kii Peninsula (Figure F1) were analyzed for their major and trace element 
compositions using X-ray fluorescence (XRF) spectrometry.
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2. Samples
In all, 55 samples, each about 15 g, were taken from the cores listed above. A total of 26 samples 
were taken from the stratigraphic interval between 350 and 764 m core depth below seafloor, 
Method A (CSF-A) in Hole C0011B. These samples are composed of hemipelagic mudstone with 
a stratigraphic interval between the Middle and Late Miocene (Expedition 322 Scientists, 2010a). 
Another 23 samples were taken between 70 and 476 m CSF-A in Hole C0012A, and these also 
consisted of hemipelagic mudstone. The stratigraphic interval of these samples ranges from Mid-
dle Miocene to Pliocene (Expedition 322 Scientists, 2010b). Six samples were also taken between 
157 and 416 m CSF-A in Hole C0022B in the Pleistocene slope sediments interval (Strasser et al., 
2014b). These samples are hemipelagic silty clays.

3. Sample preparation and analytical methods
Powder samples for XRF analysis were prepared by grinding in an automatic agate mortar. The 
powdered samples were heated in a furnace at 800°C for 8 h, and loss on ignition (LOI) was then 
determined from the total weight loss of each sample after heating.

Major and trace element abundances in the samples were determined using XRF. Abundances of 
the 10 major oxides (Si, Ti, Al, Fe, Mn, Mg, Ca, Na, K, and P) and 13 trace elements (Ba, Ce, Cr, Ga, 
Nb, Ni, Pb, Rb, Sr, Th, V, Y, and Zr) were determined by a well-established glass bead method using 
a Rigaku PRIMUS-II XRF at Okayama University. The glass beads were prepared using an NT-
2000 automatic bead sampler, which fused samples mixed with a flux consisting of a 4:1 mixture of 
Li2B4O7:LiBO2 using a sample to flux ratio of 1:2 following the method of Sawada et al. (2018).
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Figure F1. Location of Sites C0011, C0012, and C0022 (modified after Figure F1 of Strasser et al., 2014a).
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4. Analytical results
LOI values range 8.63–17.96 wt% for samples from Hole C0011B, 10.51–18.46 wt% for samples 
from Hole C0012A, and 6.12–12.52 wt% for samples from Hole C0022B.

Major and trace element compositions of the sediment samples are listed in Tables T1, T2, and 
T3, and Figures F2, F3, F4, F5, and F6 show the elemental variations with depth in the drill cores. 
Noteworthy features of the major and trace element compositions are listed below.

Table T1. Concentrations of major and trace elements of bulk sediment samples, Hole C0011B. Download table in CSV 
format.

Table T2. Concentrations of major and trace elements of bulk sediment samples, Hole C0012A. Download table in CSV 
format.

Table T3. Concentrations of major and trace elements of bulk sediment samples, Hole C0022B. Download table in CSV 
format.

Figure F2. Variations of major elements, Site C0011.
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4.1. Hole C0011B
SiO2 contents range 59.37–67.23 wt%. Two samples with the lowest SiO2 contents (322-C0011B-
38R-07: SiO2 = 59.47 wt%; 36R-07: SiO2 = 59.37 wt%) are distinguished by high CaO contents 
(10.24 and 7.70 wt%, respectively). In all other samples in this core, CaO values are less than 4.78 
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Figure F3. Variations of trace elements, Hole C0011B.
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wt%. Sample 2R-01 shows some contrasts with the other samples with relative enrichment in SiO2
(65.15 wt%), CaO (4.78 wt%), Na2O (3.27 wt%), Ba (1041 ppm), and Sr (251 ppm). Concentrations 
of the other trace elements are lower than those in the other samples. Sample 14R-01 is relatively 
enriched in Ni (127 ppm) and Pb (67 ppm), whereas Sample 38R-07 has the highest Sr content 
(336 ppm).

4.2. Hole C0012A
SiO2 contents lie in the range of 58.33–68.29 wt%, except for Sample 322-C0012A-29R-01, which 
has a lower SiO2 content of 52.01 wt%. Sample 29R-01 is highly enriched in MnO (2.37 wt%) and 
CaO (18.58 wt%), slightly enriched in P2O5 (0.20 wt%), and mildly depleted in Al2O3 (14.05 wt%). 
Sample 46R-04 is enriched in CaO (10.95 wt%), Ba (1057 ppm), and Sr (395 ppm).

4.3. Hole C0022B
LOI and CaO contents of Sample 338-C0022B-19X-CC (the uppermost sample analyzed from this 
site) are 12.52 and 6.16 wt%, respectively. Otherwise, there are no great differences in the concen-
trations of any element in the samples at this site.
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Figure F4. Variations of major elements, Hole C0012A.
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Figure F5. Variations of trace elements, Hole C0012A.
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Figure F6. Variations of major and trace elements, Hole C0022B.
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