
C2 CHOEJDHITXS: LOW-TEMPERATURE METAMORPHISM 
Malysheva T.V,,Tobelko R.I.,Khramov D.A,,Kuznezova T.P., 
Satarova L.K. 

V.I.Vernadsky Institute of Geochemistry and Analytical Che- 
mistry, USSR Academy of Sciences, ~~Joscow, USSR 

Carbonaceous chondrites generally considered to be the 
most primitive matter of the early solar system, have been 
nevertheless processed by low-temperature alteration / I / .  The 
purpose of this work is to investigated the kinetics of the 
phase transformations of a C2 chondrite matter b heating. The 
carbonaceous chondrite Staroe Boriskino ( 70 mg 3 at the tempe- 
rature 450°C in the streem of helium (40 ml/min) for to 140 min 
as heated. The plant for heating comprises a silicone tube for 
elementary analyse with an electric oven. The temperature is 
regulated by a thermocell with accuracy i2OC. After heating 
the phase distribution was investigated t y  means of ldossbauer 
effect and X-ray phase analysis. Table gives the results of 
treating the ~0ssbauer data on the electronic computer BESM-4 
and BEW-6 assuming a orenzian form of the resonance line. 
According to the MOssbauer effect and X-ray diffraction data 
a natural Staroe Boriskin sample onsists mainly of phyllo- 
silicates (both in the FeSf AKO Feg+ state). Only a small part 
of iron is in magnetite C 3%). Within the limits of measure- 
ment accuracy (1 % of tot:J iron) uhigh-temperaturelt minerals 
olivine and pyroxene do not contain iron. The shapes of diff- 
ractograms re similar to A1-serpentine / 2 / .  The deformation I of the 7.18 peak from a small an les side and the splitting 
of the 3.59R peak (3.61 snd 3.562 f pointed to a mixed layer 
character of serpentine-like silicate / 3 / .  

The amount of magnetite and forsterite (3.87, 3.50 and 
2.758 peaks) increase after heating during 1 mine Por all this 
a phyllosilicate matrix does not change significantly, With 
increasing of the heating time to 2 min leads the considerable 
phase alteration du to xydation and dehydration proc'esses 

takes !?lace 
. The Pe5'/Feg+ ratio decreases, the line width of 

the Pe + patterns and qusdrupole splitting for the ~ e 3 +  compo- 
nent increase, some increases the magnetite amount (to 11%). 
On the diffractograms the 3,56% peak intensity is decreased 
with time more rapidly than the 3.61a peak intensity. Probably, 
it is due to the less thermal stability of the dioctahedral 
lagers. No significant change occurs with increased heating 
time (Table). During dehydration of phyllosilicates the charge 
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equilibrium is mentioned according to scheme: 2(pe2+0~)+ 
3+ + 2(Fe 0) + H2t and also by means of carring out the cations 

~ e ~ +  and Mg2+. The cations separate into the independent phases 
magnetite and forsterite. The presence of an interlayer wa- 

ter in phyllosilicates favours a rapid ion diffusion during the 
first min. of heating. The process under consideration may be 
responsible for the isolated forsterite grains formation in the 
phyllosilicate C2-chondrite matrix. Some investigators believe 
that they have a second origin as a result of the chondrule 
destruction /4/ and the authors /5/ suppose that they are a 
direct condensates from the solar nebula. Our investigations 
show the forsterite formation by short (impact?) heating of the 
carbonaceous chondrite matter. Bs a result a coexisting of for- 
sterite with phyllosilicate matrix is observed. In the solid 
state transformations the case of a total contact breach bet- 
ween an initial and a new phases is possible. This phases are 
with a microscopic vapour chink divided. The transformation is 
a result of the atoms evaporation from the initial phase and 
condensation of the growing crystal surface. This process crea- 
tes the illusion of the crystal growing in the free space. 

Table 
The iron fase distribution during the heating at 450°C 

of Staroe Boriskino C 2  (CM) carbonaceous chondrite according 
to the data of BllOssbauer spectroscopy (accuracy - +2%) 

t (min) pe2+(1) pe2+(11) pe3+ Fe304 
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