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Osmium concentrations and 3’0s/!%%0s ratios of
GSJ reference samples, JB-1a, JA-2 and JP-1

KATSUHIKO SUZUKI* and YOSHIYUKI TATSUMI**
Instifute for Geothermal Sciences, Kyoto University, Noguchibaru, Beppu, Oita 874-0003, Japan

(Received July 14, 2000; Accepted April 19, 2001)

Osmium and Re abundance and *¥’0s/**%0s ratios of reference rocks, JB-1a, JA-2 and JP-1, were
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plicate analyses of each sample show heterogeneous distribution of Re and Os in the reference rocks. The

ranges of Re and Os concentrations are 150-200 and 9-12 ppt for JB-1a, 59-67 and 10-12 ppt for IA 2

ARTI C LE and 28-32 and 2400-2700 ppt for JP-1. respectively. Extremely high *0s/'%*0s ratios of 0.20-0.2:

much higher than that of the chondritic mantle (0.12-0.13), of JB-1a and JA-2 indicates involvement uf

components with highly radiogenic *¥'Os/*%0s ratios such as the subducting slab-derived materials. The
reference rocks JP-1. Horoman peridotite. yields sub-chondritic Os isotopic composition of 0.12.

brief geological implications. Also, whether these

Absorption spectra mq
3 1 rock powders are appropriate as a standard for Os
spectral resolution of ' = istopic sy of  szaysi il be assesed

ocean island basalts has greatly improved the un-

diOXide for the 206—2: ;rcs:utjm:n(:lfc‘h(:;g, S‘I.ur:y ::nd Walker, l;:s;h;

INTRODUCTION

ANALYTICAL PROCEDURE

>—BNCEKBOTRE

applications to modeli
self-shielding

Since such geochemical reservoirs. at least a part
of them, are currently considered to have been
produced in subduction zones (e.g.. Zindler and
Hart, 1986), rocks from subduction zones may be
examined in terms of the Re-Os system for better
understanding of the mantle-scale material recy-
cling. However. there is so far a very few pub-

The analytical procedure used in the present
study is based on the Carius tube digestion (Shirey
and Walker, 1995) combined with bromine-extrac-
tion of Os (Birck ef al.. 1997) with some modifi-
cations. The Carius tube method (Shirey and
Walker, 1995) is an effective decomposition tech-
nique for achieving complete isotopic equilibra-

- ORCIDUV
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lished data for igneous rocks in subduction zones  tion of sample-derived Os with the eniched spike
s 12+ = A (Alves etal.. 1999 Borg etal.. 2000; Lassiter and  in a wide range of geological materials. although
Yoshiaki Endo"*" 9, Sebastian O. Dani Lubr, 2001). simply because of their extremely  the possibility of accidental sample loss by ex-

2 low Os concentration (sub ppt to 100 ppt) plosion exists. The reference rocks (2.5 to 5 g)
Yuichiro Ueno™ Here we report the Os abundance and isotopic  were weighed and added with Re (typically 0.1—
of Geological Survey of JTapan (GSJ) 0.5 ml) and *°Os spike solutions (0.1-0.5 ml) and
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Abstract The sulfur isotope fractionation that occurs during SO, photolysis is key to explaining the isotope signatures

stored in ancient sed)

y rocks and understanding the heric

of the carly Earth and carly
S0,. “S0,, and **SO, measured from 206 to
220 nm at 296 K. The wavelength resolution was set to 1 cm”, 25 times higher than that of previous SO,

I spectra The precision of ~10% is in agreement with previously reported

Mars. Here, we report the photoabsorption cross-sections of SO,

SO, absorption spectra. In comparison with previously reported high-resolution spectra of natural abundance, SO,
measurements demonstrate smaller cross-sectional magnitudes at absorption peaks and an offset wavelength by

~0.016 nm. Using the newly recorded isotopologue spectra, we calculated the sulfur isotope fractionation for

shiclding during SO, photolysis. The calculated *'S fractionation (&) roughly reproduces the observed
relationship between *'z and the SO, column density in previous photolysis experiments. Thus, the cross-section is

useful for predicting S isotope fractionation in an optically thick SO, atmosphere. In contrast, for ma:
independent fractionation (MIF-S, i.c., non-zero A“S), the measured spectra predicted a weakly negati
A¥S/5%S slope of about ~0.1. The small A”S/6"S slope is consistent with the slopes of SO, photolysis
experiments under high-pressure atmospheres (i.c., the pressure broadened absorption line width will be
comparable to the spectral resolution). Therefore, MIF-S during photolysis experiments was linked to
spectroscopic measurements for the first time. We conclude that reasonable precision and high-resolution
spectroscopic are key to ¢ the origin of MIF-S at column densities below 10" cm
However, MIF-S production in chamber experiments or atmospheric conditions may require understanding

e

pressure or temperature effects, such as line

manifest themselves on isotopologues.

vidth broadening on the UV-absorption spectra, and how these effects

Keywords |  Sulfur dioxide, Sulfur isotopes, Mass-independent fracti Self-shiclding, Early Earth h
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