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Introduction: Three processes account for varia- The reproducibility of then;,s; over a day is vari-
tions of the isotopic composition of Mg found in CAls able and ranges between 3 and 6 %.. In order to reduce
from Allende (CV3) [1-5]: 1) the decay JfAl to the effects of drift we adopted a standard-sample
Mg, 2) isotopic fractionation through volatiliza- bracketing technique [12]. In this protocol, standard
tion/condensation reactions, and 3) nucleosynthetic and sample isotope values are measured 6 and 8 times,
anomalies. The occurrence BAl in the early solar respectively, for 200s each. Using this technique, the
nebula has been largely discussed and is now well esinternal  reproducibility is between 0.01 and
tablished e.g. [6-7]. 0.14%c/amu (8) and includes counting statistics for

The methods (TIMS or SIMS) applied to the search the sample and the standard as well as the drift for the
for Mg isotopic variations have an uncertainty>ofl standard between 2 measurements of the sample. The
%/amu because of technical limitations to accurate external reproductibility of the MC-ICPMS obtained
measurement of the instrumental fractionation,s} on pure Mg solutions is 0.06%./amuw(h=50). Based
for Mg [2, 5, 6]. Therefore, relatively few investiga- 0N duplicate chemistry and measurement of a variety of
tions have addressed mass-dependant fractionation$amples, including Allende matrix, sea water, and
and so little is known about the initial heterogeneity of foraminifers, the overall reproductibility of our method

Mg isotopes in the early solar system. is 0.06%c/amu (&, n=15).
The aim of this study is to develop a method able to
resolve sub-permil variations irf°Mg/?Mg and Results: The measurements of 8 chondrules and 2

2Mg/**Mg and use this method to investigate the Mg 9granulometric fractions of the matrix are presented in

isotopes in Mg-rich constituants of Allende, including Fig- 1. All but one chondrule lies on the mass-
chondrules and matrix. dependant fractionation line defined by 18 terrestrial

samples. The range d*°Mg is 0.9%.. One chondrule

Samples and Methods: Two size fractions (<20 ~ Shows &Mg excess {Mg*) of 0.25%. The 2 granu-
um and <48um, described in [8]) were dissolved in !ometr_|c fracUorys_ of _th_e matrix have similar Mg-
concentrated HF, HNQand HCIQ mixture. A large  iSOtopic composition within 0.05%./amu.
chondrule from the same Allende sample was hand- [N addition, a systematic inverse relationship has_
picked while seven other originate from another Al- Peen found between the size of the chondrule (esti-
lende sample. Each chondrule was split in two. OneMated from their masses) ardd*Mg (Fig 2), and
half was washed in pure water and ultrasonic bath to® Mg forms a crude positive correlation with the pres-
remove small matrix material stuck on the surface and ence of aluminous phases.
then dissolved in the same manner as matrix. The
other half was mounted and polished for petrological ~ Discussion: Allende had a complex history and
and oxygen isotope investigation [9]. A chemical sepa- Several processes that affected this meteorite may have
ration of Mg was performed following a slightly modi- acted in concert to explain these data.
fied method from [1], yielding >99% of Mg upon col- Alteration and MetamorphisntHypothetical mass-
lection. dependent processes related to late metamorphism can

Mg solutions are introduced through a Cetac MCN- not explain thé°Mg* observed. In addition, th&°Mg
6000 nebulizer into the multiple collector-inductively of plagioclase from different chondrule are different by
coupled mass spectrometry (MC-ICP-MS) from Nu up to 8% [13], which implies no isotopic homogeniza-
Instruments [10]. This instrument allows simultaneous tion by alteration or metamorphism.
measurement of the 3 isotopes of Mg. The, has ?°Al decay. The chondrule showingdMg* is Al-
been determined on the international Mg isotopic stan-rich, with plagioclase>> spinel being the major alu-
dard SRM980 [11] and is 1.077 f6iMg/**Mg. The minous phase. Sinc@Mg* is correlated with Al/Mg
Qins IS SENSitive to instrumental conditions, including in all chondrules showing®Mg* [7, 13], the *Mg*
both the nebulizer as well as ion -formation, extraction, observed is likely the result &%l decay.

and focussing. Results are expresseliunits relative Initial Heterogeneity. While initial Mg-isotopic
to SRM 980 standard : heterogeneity has been proposed to explain some
FMG={(>MgI M) samd CM>*Mg)sra —L1F1000. negative®®Mg* in CAls [4] or heterogeneity within a

526Mg={(26M9/24MQ)Samp|é(26Mg/24Mg)5RM —1}*1000. single phase of a chondrule [13], such heterogeneity
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can not explain the relationship between mass frac- 2.
tionation in Mg isotopes and chondrule size. In addi- .
tion, the correlation betweedMg and 3°°Si in Al- ~5 4l %; Fig. 2
lende CAls is consistent with mass-dependant frac-

tionation of Mg isotopes by volatilization during melt- S
ing [14-15]. Our results extend this process of mass &2- 27
fractionation of light element isotopes in the molten

phase to chondrule formation. % y
o)
2.6
uNg 1.8+ Q % x
24 °© z
T 1.65 o o g
]
2. 2__ é) ¢ +
1. | | =

0.4 0.6 0.8 1 1.2 1.4 1.
Radi us (nmm

)]

Conclusion: The MC-ICP-MS allows the meas-
urement of small variations of Mg isotopic composition
as small as 0.05%o/amu.

16+ m Matrix Small but resolvabl&Mg excess has been found in
L2 o Chondrul e an Al-rich chondrule from Allende.
LAl 5°Mg variations with chondrules and matrix are
2.7 3.2 3.7 4,2 4.7 5.2 best explained by volatilization/condensation proc-
626|Vg RM80 (%o ) esses. Comparisons with experimental data suggest
either a high total pressure or a high partial pressure of
Volatilization and Condensation. If mass- Mg during chondrule melting.

dependant fractionation occurred during the condenta-
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also implies high pressure. Therefore, the Mg-isotope

variations in Allende chondrules support an high par-

tial pressure condition during chondrule melting.



