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The Kaidun meteorite is a unique breccia that contains different types 
of carbonaceous and enstatite chondrite components El, 21 and is a good 
example of the processes of interaction of matter in space. 

During a study of a polished section of the Kaidun I11 (EH5) fragment 
we paid attention to an unusual schreibersite grain surrounded by light and 
dark areas (Fig.). The light areas are inhomogeneous and contain small (<I 
mcm) spots of sulfide (?)  minerals. The sckreibersite grain is near to the 
boundary of the fragment. In the same part of the fragment there are grains 
of metal iron which have heavily altered margins (Fig.). 

CHEMICAL COMWSITION OF THE MATERIAL. Chemical compositions of the 
unaltered central parts of schreibersite and metal iron grains are usual 
for these minerals of the Kaidun I11 material [I]. 

Chemical composition of the altered part of the schreibersite grain 
is complex (Table). The light areas are characterized by high contenta of 
Fe, Ni, and S. Lithophile element contents are low. The analytical sum is 
near to 100%. The atomic S/Ni ratio of these areas is near constant and 
equal to 2.0. The constant relative content of two components one of which 
is "local" (Hi) and another is "introduced" (S) cannot be chance and 
indicates formation of a mineral compound with stable stoichiometric. 
Vaesite NiS2 and violarite FeNi2S4 have such S/Ni atomic ratio (2.0) and 
one of the minerals must be considered as a principal component of the 
material. Perhaps this component is represented by sulfide spots. A main 
part of the material's iron appears to be present as an oxide. 

The dark areas of the altered part of the schreibersite grain have 
lower Ni and S contents and higher lithophile contents. Analytical sums 
range from 80 to 90 %. Two types of areas with different compositions were 
identified. Lxemical composition of these areas are rather similar to PCP 
ones C3, 41. The difference consists in high content of C 1  and the absence 
of Cr in the Kaidun material. The Ni and S contents may result partly from 
a contamination with the light material. 

The altered parts of the metal iron grains show a great variability in 
composition. No stable compositions were found. However there are 
correlation among element contents: from the core to the periphery S, Ni, 
and C1 decrease whereas lithophile element contents increase. On the whole 
the compositions of the products of the metal alteration are similar to 
those of different types of PCP C3, 41, with differences in C1 and Cr 
contents like those mentioned above. It should also be noted that the S/Ni 
value are lower in the material in comparison with PCP C3, 41. 

PROCESSES AND ENVIRONMENT OF ALTERATION. Considering the main charac- 
teristics of the Kaidun meteorite, one can conclude that the alteration of 
the minerals is due to the influence of aqueous fluids. The formation of 
the fluids took place during the last accumulation event of the Kaidun 
parent body, i-e. during a co-impact of C and E chondrite bodies. The 
temperature of heating of the Kaidun material during the event may be esti- 
mated to be 250-300 C C21. The real temperature of the fluids may have 
been lower and must have dropped over time. The features of the altered 
minerals indicate a highly disequilibrium process of their formation. 
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AQUEOUS ALTERATION IN KAIDUN: Ivanov A .V. e t  a1 . 
Nearly all components migrated during alteration. This points to a 

modification of the fluid parameters and asynchronous migration of diffe- 
rent components. During the first stage of the alteration oxidation and 
removal of Fe and P and addition of S, C1, and Si took place. Hence the 
aqueous fluids were characterized by high fS2 and pH (6.5. The last value 
can be supposed from the mobility of iron. The final stage of the altera- 
tion of the Kaidun I11 material was accompanied by addition of lithophile 
elements including Mg and Al. Therefore the fluids of this stage had pH 
near 10, so Mg was still mobile and amphoteric A1 was already mobile. The 
change of the fluid parameters during the alteration processes appears to 
be connected uith decomposition of the meteorite's silicate minerals- 

CONCLUSION. The aqueous fluids generated in the regolith of parent 
bodies of C chondrites as a result of impact events lead to migration of 
nearly all components. The interaction of the fluids uith metal iron leads 
to PCP formation according to the data of C41. Schreibersite tranforms to a 
mixture of a Ni disulfide (vaesite or vialorite) and an iron oxide under 
the action of the fluids. The pH value of the fluids in Kaidun varied from 
t6-5 to about 10 over time. The data conform fairly well to previous data 
on CM chondrites C5, 61- As to the temperature of the fluids, the lower 
S/Ni value in the products of the alteration of metal iron in Kaidun I11 
compared to PCP C3, 41 may be a result C71 of a higher temperature of the 
Kaidun altered fluids than it was supposed for C2-I chondrite alteration C81. 
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TABLE. Chemical composition of the altered 

parts of schreibersite and metal iron, 
representative compositions, wt.% 

Schreibersite, areas Metal iron 
Light ---- Dark---- Center Periphery 
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FIG. Altered grains of schreibersite (top) and metal iron 
(bottom). P - parent phases, A - altered parts of grains. 
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