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Introduction:  Stable chlorine isotope analyses for 

bulk chondrites provide a potentially unique record of 

isotopic behaviors of volatiles in the early solar system. 

We have established TIMS technique of chlorine iso-

tope analyses and reported preliminary results for dif-

ferent types of chondrites (1-4). We discuss here ana-

lytical problems of Cl isotopes, implications of iso-

topic fractionations observed and their timing in the 

early solar system. 

Analytical Problems: Mainly two methods (5), 

gas-source mass spectrometry using CH3Cl+ (IRMS) 

and thermal ionization mass spectrometry using Cs2Cl+

(TIMS), have been used for analysis of stable Cl iso-

topes for silicate materials. The IRMS provides a bet-

ter precision (~0.05‰) compared to TIMS (~0.2‰) 

but requires large amounts of sample (Cl= ~1mg). The 

TIMS provide reasonably good precision, precise 

enough for most planetary materials, and need only 

small amounts of materials (Cl= ~2μg). It has thus 

advantages for small planetary materials with low Cl 

contents (  a few hundreds ppm). The two methods 

have been reported to be consistent with each other in 

isotopic compositions (6), although some authors (7) 

have argued that theδ37Cl (deviation in 103 from sea-

water) obtained by TIMS are too high compared to 

those by IRMS.  

A literature search shows that only a few standard 

rocks and chondrites are available for comparison. The

δ37Cl values obtained by IRMS are mostly close to 

zero or smaller while our TIMS values are about 1.5‰ 

higher than IRMS values. It seems likely that some 

unknown systematic errors (and/or partly a sampling 

problem) may be responsible for the observed shift 

between both methods. Due to the negativeδ37Cl as 

small as –2‰ in the laboratory environments (1), the 

lowerδ37Cl potentially arise by laboratory contamina-

tions. In general, however, the higherδ37Cl are possi-

ble for TIMS, if analytical conditions of sample to 

standard are not sufficiently controlled.   

Correlation ofδ37
Cl with Δ17

O and 
54

Cr: We 

have reported preliminary results of Cl abundances 

and isotopic compositions for 23 bulk (and one chon-

drule) samples from several groups of chondrites [4].  

We presented evidence for Cl isotopic fractiona-

tion within several groups of chondrites that correlates 

with the Cl abundance in individual meteorites within 

a given subgroup. In particular, δ37Cl in carbonaceous 

chondrites correlates positively with the abundance of 

Cl (ppm) in individual group members. These observa-

tions are analogous to the correlation of 54Cr with O-

isotope group (8), leading to expectation of a correla-

tion between 54Cr and δ37Cl. Although the current 

data are incomplete Cl concentrations are in the order 

CI>CM>CV~CK. The order of δ37Cl enrichments is 

in the same order if the correlation of δ37Cl with Cl 

(ppm) is used to predict δ37Cl for CI. In view of Cl- 

and Cr-bearing phases in the least metamorphosed 

chondrites (9), this is suggestive of partial resolution 

of one of the most puzzling features of the stable chro-

mium isotopic composition of carbonaceous chondrites.   

The positive correlations of δ37Cl with Δ17O and   
54Cr suggest that there exist at least two Cl isotope res-

ervoirs in the early solar system. It is, therefore, con-

sidered that stable chlorine isotope fractionations as 

observed in chondrites occurred as the same timing 

when the Δ17O– 54Cr correlation had been established. 

We suggest that the Cl isotope variations and their 

correlation with isotopic anomalies of some elements 

may provide new insight into origins and processes of 

the early solar system materials.
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