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The EH3-4 p a p e n t  of Kaidun contains kumasite nodules with globular texture and 
small inclusions on the boundaries of the globules. The compositions of the inclusions (silica, 
albite glass, mixture of silica and Nu-sulphide, enstatite, roedderite) and texture of the nodules 
suggest the formation of the inclusions as the result of condensation. 

The Kaidun meteorite is a very heterogeneous breccia that contains C and E chondrite 
material. Two types of E chondrite material (EH5 and EL3) were identified during the first step 
of investigation of the meteorite [I]. Additional study has shown even more variety of material in 
the meteorite. Here we report results of a study of inclusions in metal nodules in a polished thin 
section of enstatite chondrite (EH3-4) fragment #01.3.06. The material of such type was not 
found in Kaidun previously. 

The texture of the fragment is chondritic. Mineral composition of the fragment is enstatite, 
plagioclase glass, silica, Ni,Fe-metal, schreibersite, troilite, niningerite, oldhamite, sphalerite, 
roedderite, schollhornite, and hydrodaubreelite. There is evidence of aqueous alteration on the 
periphery of the fragment. The Ni,Fe-metal is kamacite. It forms large nodules up to 300 pm and 
is present in the matrix as small grains. The nodules oRen have roundish form. Some nodules 
demonstrate globular texture and consist of globules up to 20 pm in dimension with small 
inclusion on the boundaries. The mean chemical composition of the nodular kamacite is rather 
constant (Ni 5.92 wt.%, Co 0.41, Si 3.33). 

Some constant types of inclusions can be distinguished based on their chemical 
composition (see table): near pure silica (A), plagioclase (albite) glass (B), mixture of silica and 
sodium sulphide (C), enstatite (D). An inclusion of roedderite composition (E) was also found. 
There are also multiphase inclusions. Special interest was presented by inclusions of C-type 
composition characterized by Si02 content near 60 wt.% and Na/Sat,,. ratio close to 1. Such 
compositions have not previously been found in nature. Sodium sulphide's structure is unclear 
and needs additional study. It may be a hydrosulphide or sulphide of pyrite-type structure. 

The globular texture of the nodules could be explained by recrystallisation of metal melt 
and partial oxidation of Si-high metal with separation of oxidazed Si as silica inclusions on the 
boundaries of the grains. A similar process was supposed for the formation of silica inclusions in 
enstatite chondrite Y-691 [2]. However, such a process would not explain the formation of 
inclusions of other compositional types. A more realistic process might be the formation of the 
inclusions as the result of a condensation process from the nebula on the surface of the metal 
globules and aggregation of the globules in nodules with conservation of the formed condensates 
as the observed inclusions. 

The assortment and compositions of the inclusions permit estimation in the first approxi- 
mation of some details of the process of formation of inclusions and nodules [3]. The absence of 
Ca- and Ti-high compositions gives an upper temperature limit of inclusion formation during 
condensation of -1400 K. The presence of Na- and K-rich compounds indicates continuation of 
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the process down to at least 600 K. One more important feature of the inclusion assortment is 
presence of compounds that must be connected by reactions. So the formation of roedderite 
might be explained by the reaction: 5Mg2Si2O6 + 14Si02(gas) + 4Na(gas) + 2Na2Mg5Si12030. 
The presence of both compounds indicates that a part of enstatite inclusions was not exposed to 
the reaction and were conserved early and another part was exposed. This means that the process 
of aggregation of the globules had proceeded simultaneously with the condensation process. 

The data available give no direct evidence that the condensation occurred from the Solar 
nebula, however there is also no direct evidence against a Solar nebula origin. The formation of 
sulphides of alkaline metals is a criterion for choosing the type of condensation. An absence of 
sulphides of alkaline metals in meteorites was examined as evidence against nonequilibrium 
condensation [4]. The results of our study may assist in solution of the problem. 
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Table 1. Chemical composition of inclusions, representative analyses, wt.%. 

Type of Si02 A1203 MgO FeO CaO Na20 K20 S Total 
composition 

A 98.0 0.12 c0.05 1.50 c0.05 <0.05 <0.05 <0.05 99.62 
B 73.0 19.3 <0.05 2.51 0.06 7.03 0.17 c0.05 102.07 
C 63.6 0.16 1.00 4.52 <0.05 17.52 0.24 18.7 105.74 
D 59.7 <0.05 39.8 2.14 0.07 <0.05 <0.05 c0.05 101.71 
E 70.6 0.27 19.3 2.43 <0.05 3.66 5.46 <0.05 101.72 

Si02 A1203 MgO Fe Ca Na K S Total 
C 63.6 0.16 1.00 3.51 c0.05 13.0 0.20 18.7 100.17 

The metal nodule with globular texture. 
Inclusions of A, C, and 19 chemical 
types are present. 
Scale bar 50 pm. 
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