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Abstract

Electron probe and ion probe are the two most used instruments for in situ analysis of halogens in 
geological materials. The comparison of these two methods on widely distributed glass standards (example: 
MPI-DING glasses, Jochum et al., G-cubed, 2006) provides a basis for establishing laboratory method, 
independent geochemical data sets for these elements. We report analyses of F, S, and Cl concentrations 
in three geological glass samples (EPMA) and 10 referenced standards (EPMA and SIMS). Furthermore, 
F and Cl absolute abundances have been determined independently for three of the standards (KL2-G, 
ATHO-G, and KE12), via heavy ion elastic recoil detection analysis (HIERDA), to certify the accuracy 
of the cross-calibration EPMA-SIMS. The detection limits for EPMA are a 150 mg·g-1 for F, 20 mg·g-1 
for S and Cl, and for SIMS < 48 mg·g-1 for F, < 3 mg·g-1 for S, and <19 mg·g-1 for Cl. On SiO2-rich 
glass-standards, F and Cl measurements by HIERDA highlight a weak matrix effect during SIMS analy-
sis of F and Cl. With the HIERDA independently measured value, we therefore propose an alternative 
calibration function to empirically correct this matrix effect on the SIMS measurements of F, S, and Cl.
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Introduction

The behavior of trace volatile elements (magmatic volatile 
components other than H2O and CO2) in magmas has inspired 
many scientific contributions in the past decades (e.g., Baker 
et al. 2005; Wallace 2005; Behrens and Gaillard 2006; Fischer 
2008; Aiuppa et al. 2009 and reference therein). There are several 
extensive reviews of the interest of halogens in earth sciences 
(Harlov and Aranovich 2018; Hanley and Koga 2018). Quan-
tification of volatile elements recycling implies the knowledge 
of the magma volatile element composition prior to degassing. 
While lava erupting from arc volcanoes are at least partially de-
gassed, olivine hosted-melt inclusions found in these lavas, are 
less affected by degassing because they are effectively shielded 
from interaction with their surrounding in the magma chamber 
and during magma ascent. This is especially true for halogens 
such as Cl and F, at pressure and temperature conditions of melt 
inclusion formation, they are less prone (1) to degassing (if at all) 
than H2O (e.g., Carroll and Webster 1994; Métrich and Wallace 
2008), (2) to diffusing through the host-olivine (e.g., Bucholz 
et al. 2013; Le Voyer et al. 2014; Lloyd et al. 2014). Halogen 
measurements in arc melt inclusions have proven to retain the 

information of magma genesis (Bucholz et al. 2013; Rose-Koga 
et al. 2012, 2014) along with other lithophile trace elements (such 
as REE; e.g., Cabral et al. 2014; Jackson et al. 2015; Rose-Koga 
et al. 2017; Narvaez et al. 2018). The subduction input/output 
mass balance calculations show that nearly 100% of Cl coming in 
subduction is incorporated in arc magmatism, compared to only 
about 50% of F (e.g., Straub and Layne 2003; Wallace 2005). 
Therefore Cl and F are ideal tracers to identify the fractionation 
process between the slab and the flux originating from it, espe-
cially since they are scarcely present in the mantle (F reservoirs, 
see, for example, Koga and Rose-Koga 2016, 2018). Moreover, 
recent experimental results have determined F and Cl partition 
coefficients between melt and crystals (Dalou et al. 2014) and 
put forward that the large variation of F/Cl in arc melt inclusions 
resulted from the composition, the amount of slab agent and the 
degree of melting (e.g., Narvaez et al. 2018).

Here we compare in situ analytical technics for F and Cl mea-
surements because the smaller and smaller geological samples, 
today, that we are studying are requiring inter-calibration and 
comparison of analytical technics to make educated decisions 
on which one to use to achieve the goals we set. With recent 
advances of micro-analytical techniques and melt inclusion 
studies, there is a growing body of concentration measurements 
of relatively volatile, light-atomic-mass elements (H, B, C, F, S, 
Cl) in MORB glasses and primitive melts of subduction zone 
magmas (e.g., with SIMS: Sisson and Layne 1993; Métrich et 
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