
REACTION OF Q TO THERMAL 

METAMORPHISM IN THE PARENT BODIES: 

HIGH-PRESSURE EXPERIMENTS. A. B. Verchovsky1, 

S. A. Hunt2, W.Montgomery3 and M. A. Sephton3, 1Department 

of Physical Sciences, Open University, Milton Keynes, UK 

(a.verchovsky@open.ac.uk); 2Department of Earth Sciences, 

University College London, UK; 3Department of Earth and Engi-

neering Sciences, Imperial College, London, UK. 

Introduction:  The nature of planetary noble gas carrier (Q) 

in meteorites remains uncertain. It is known that it is likely car-

bonaceous [1], but with properties distinct from the bulk meteor-

itic macromolecular material. Earlier we have shown [2] that Q is 

less susceptible to thermal parent body metamorphism in reduc-

ing conditions than most of other meteoritic carbonaceous matter. 

If the latter is graphitized, as has happened in the enstatite chon-

drite parent bodies, the former remains unaffected. In the present 

study we have tried to reproduce the parent body thermal meta-

morphism in the laboratory conditions applied to HF/HCl residue 

from Orgueil in order to see the reaction of Q and other carbona-

ceous phases to the treatment. 

Methods:  All together 4 high-pressure experiments have 

been done with variable T, P and time: 1) 300oC, 8GPa, 8h; 2) 

500oC, 1GPa, 48h; 3) 700oC, 1GPa, 24h and 4) the same as 3 but 

for 72h. In the first experiment a diamond anvil cell (at the Swiss 

Light Source) which can accommodate only a few g of the 

Orgueil residue was used.  Three other HP experiments have 

been performed, at UCL, employing a piston cylinder apparatus 

which can accommodate orders of magnitude more sample mate-

rial. After recovery from the high-pressure devices the samples 

have been analysed at OU on Finesse machine [2, 3] for C, N and 

noble gas isotopes simultaneously together with the original un-

treated sample. We also used micro Raman spectroscopy in order 

to identify any structural changes in the bulk macromolecular 

organics of the sample as a result of the high-pressure experi-

ments. 

Results: The concentration of heavy noble gases in the sam-

ple treated to 500oC has not significantly changed while for the 

700oC experiments is by a factor of 2 or more lower than in the 

original one. There is a clear shift of the noble gas and carbon 

release to higher temperature compared with the original sample, 

and the higher was the temperature of the HP experiment the 

higher the shift: ~100o for treated at 500oC and ~200o - at 700oC 

for 24h. The height of the D and G Raman peaks became equal in 

the sample treated at 700oC while in the original one the D peak 

is significantly lower than the G one. The experiment carried out 

at 700oC for 72h shows an additional peak of 36Ar at low T and 

no 36Ar release shift to the high T, though C release does show 

such shift.  

Discussion: We believe that the sample treated at 700oC for 

72h does show the carbon and Q noble gases separation similar to 

what has been observed for natural samples metamorphosed in 

their parent bodies [2].  
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