
Appendix A: Analytical Methods 

 

The archived sample of DSDP Leg 58 and ODP Leg 131 used in our analyses are 

stored at the Texas A&M University. Researchers can apply for use of these archived 

samples using the website of the ODP [URL1]. 

Bulk analyses of major and trace elements were carried using a ZSX Primus II XRF 

spectrometer at the Atmosphere and Ocean Research Institute (AORI) and an Agilent 

model 7500c inductively coupled plasma mass spectrometer (ICP-MS) at the 

Department of Systems Innovation, School of Engineering, University of Tokyo (using 

acid fusion methods). 

Analyses of major elements, Co and Cr by XRF were conducted using glass beads. 

Samples were cut into slabs, washed with distilled water, and finely ground in an agate 

ball mill grinder. One gram of each powdered sample was dried at 110°C for 10 hours 

and weighed to obtain weight percent H2O loss. The dried samples were then ignited at 

950°C for 4 hours and weighed to obtain loss on ignition (LOI). Fused disks were 

prepared with a lithium tetraborate (Li2B4O7) flux at a dilution ratio of 1:10. For other 

trace element analyses, pressed powder pellets (~4 g of the sample) were inserted into a 

polyvinyl acetate ring holder (Goto and Tatsumi, 1991). Data from the analyses of 

major and trace elements using XRF are presented in Appendix Table 1. 

Trace element analyses by ICP-MS were performed using the acid-dissolving process 

following the procedure reported by Machida et al (2008). Powdered samples (0.05 g) 

were digested completely with a HNO3-HClO4-HF mixed acid in a tightly sealed Teflon 
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screw-cap beaker and then evaporated. The dried material was then dissolved in a 

HNO3-HCl-HF mixed acid. Analyses were conducted in a dilute HNO3 matrix at a 

1/4,000 concentration of dissolved solids. Analysis was carried out by the standard 

addition technique described by Kato et al (2005). Data gathered by ICP-MS data are 

presented in Appendix Table 2. 
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