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Introduction: The nature and consequences of the possible 

interactions between water/clay minerals and insoluble organic 
matter (IOM) on chondrites is still debated [1, 2]. The in situ 
comparison of their respective D/H ratio should shed new light 
on the processes that occurred during the hydrothermal alteration 
on chondrites parent bodies. A decade ago, SIMS measurements 
using negative primary oxygen beam were performed to assess 
the H isotopic composition of ordinary chondrites (OC) matrices 
[3]. Under these analytical conditions, H emission for H-bearing 
silicates is higher than that for IOM: up to 92% of secondary H+ 

extracted from the matrix comes from hydroxylated minerals. 
Thus, the D/H ratios of the H-bearing silicates in matrix could be 
measured in situ with this method but the D/H ratio of the associ-
ated IOM has to be determined. An attempt has been tested by 
[4] with a Cs+ primary beam on the ims 1280 ion microprobe. 
However, such a measurement is challenging: in their analytical 
conditions (1) the H- emission between IOM and phyllosilicates 
are not markedly different (higher for the phyllosilicates by only 
a factor 3 to 10) and (2) “matrix effects” modify the D/H ratio. In 
this context, we have investigated the H- emission and the in-
strumental H isotopic fractionation on laboratory prepared mix-
tures of phyllosilicates and IOM with NanoSIMS. 

Experimental: Terrestrial montmorillonite (hereafter re-
ferred to as Mtm) having D/H = 143 x 10-6, terrestrial type III 
kerogen (D/H = 141 x 10-6) and the IOM isolated from the OC 
GRO 95502 (D/H = 669 x 10-6 [2]) were mixed. The Mtm was 
mixed with either the kerogen or the IOM in variable propor-
tions. Analyses were performed using Cs+ and O- primary beams. 
The H emission (and C-, OH-, OD-, Si- for Cs+) and the D/H ratio 
for different laboratory prepared mixtures were determined.  

Results: I. O- primary ion beam. The emission yields of H 
for the IOM and Mtm are similar: 46 and 45 cps/pA, respec-
tively. Consequently, the D/H ratio of the mixings should only 
depend on the proportion of each end-member: the measured 
D/H ratios of the mixtures are consistent with mass balance pre-
dictions.  

II. Cs+ primary ion beam. H and OH emission yields for the 
IOM are respectively 20 and 2 times higher than those for the 
Mtm. Therefore, in mixtures (natural or not), the cross contribu-
tions of IOM and Mtm on both the D/H and the OD/OH ratios 
cannot be neglected. Furthermore, the H and OH emission yields 
for the 50/50 (wt%) IOM and Mtm mixture are enhanced by a 
factor of 1.6 and 4.0, respectively, compared with those meas-
ured for pure IOM. Measured D/H ratios in this IOM and Mtm 
mixture is lower than expected by calculation using the emission 
yields of the pure end-members: 404±22 x10-6 instead of 454 x10-

6. Since the mixture OH/H ratio is closer to Mtm than expected, 
this isotopic effect likely results from an enhanced contribution 
of the Mtm on H and OH due to the addition of the carbonaceous 
compound (IOM).  Further experiments are in progress to better 
constrain this matrix effect.  
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