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NEW DATA ON THE CHONDRITE "TUAN TUC (~5-6)". N.G.Zinovieva, 
O.B.Mitreikina, L.B.Granovsky. Moscow State University, 
Geological Department, USSR, 119899, Moscow. 

Detailed mineral-petrographic research on Tuan Tuc has been 
carried out. The chondrite, which fell on 31.06.21 near the 
village of Tuan Tuc in the province of Middle Vietnam was kindly 
donated by Phan Chong Thee, from the University of Hanoi. R.T. 
Dodd and E. Jarosewich [I] suggested ,that there were two 
different chondrites, but that they both had-the same name. 

We studied the sample:'(weight 37.7g) of brown grey colour 
with the help of SEM (CamScan with energy-despersive analyser AN 
10000). One side of it is covered by remnants of black melted 
crust. The chondrite structure is clearly distinguished at the 
sawn off surface of the sample. The boundaries of chondrules are 
rather abrupt, and rarely indistinct. Sizes of chondrules vary 
from a fraction of millimeter to 0.5 cm. The chondrules are 
characterized by an ellipsoid-like shape, and are as a rule, 
oriented in one direction. The chondrules can have grained, 
barred and porphyritic texture. They are divided into olivine, 
olivine-pyroxene and pyroxene chondrules in accordance with 
their mineral composition. Olivine chondrules have grained, 
barred and porphyritic texture. The barred texture is 
predominant in olivine-pyroxene chondrules and pyroxene 
chondrules are characterized by a predominanting grained texture 
with interstitial glass. 

The composition of silicate phases is the same chondrites 
and in the matrix. The main silicate minerals of chondrules are 
(in mol. X )  olivine (Fa 24.2-25.81, orthopyroxene (Fs 
21.3-22.31, clinopyroxene (Hed 14-15), plagioclase (Ab 
81.1-84.4, An 11.0-11.1, Or 4.7-7.8) and glass of almost 
plagioclase composition. It can be noted, that plagioclase is 
most frequently found in barred olivine chondrules while the 
glass is seen between the grains of pyroxene and olivine in 
olivine-pyroxene and pyroxene chondrules. The glass is also 
widely distributed in the matrix of the chondrite. The normative 
composition of the glass is close to acid plagioclase and 
sometimes glasses contain up to 5.5% of the normative quartz. 
Sometimes matrix glasses are characterized by a deficit of 
silica and the pre=ence of nepheline (up to 2.5%). 

Opaque minerals of the -meteorite are chromite, ilmenite, 
troilite and Fe-Ni metal. 

Ilmenite is found as separate grains (up to 100 mkm) 
associated with troilite in some cases. In the largest grain of 
ilmenite there are shock twins and ilmenite is crossed by thin 
troilite veins. 

Chromite, troilite and kamacite are present both in the 
matrix and in the chondrules. In barred chondrules they are 
present as a rule in the interstitial glassy material. In 
grained chondrules troilite and kamacite have equal distribution 
all over the chondrule. Ch~omite in the matrix has as large (up 
to 100 mkm) grains, associated with troilite and Fe-Ni metal. It 
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is also seen as a large number of fine grains distributed in 
areas of irregular shape. Such areas are formed of glassy 
material, sometimes surrounded by whitlockite. 

Troilite forms grains of irregular shape, varying in sizes 
from 5 to 1000 mkm and associated with metal, chromite, ilmenite 
and phosphates. This chondrite is characterized by a frequent 
occurence of small drop-like separations of troilite. These 
drops often join together into thin (less mkm) veins cutting 
silicate minerals of chondrules. In regions of contact between 
troilite and metal there are areas of eutectic formation. In 
eutectoid regions of troilite small (less 1 mkm) grains of 
native copper are occasionally seen. The metal is present as a 
non-equilibrated a -phase and taenite. 

2 
Traces of the influence of shock metamorphism are revealed 

in ilmenite, in troilite and in silicate minerals: shock twins 
of ilmenite, drop-like separations and thin veins of tr~ilite, 
two fracture systems with characteristic directions 120 apart 
are seen in olivines; mosaic extinction in olivines and 
pyroxenes; undulatory extinction and reduced interference colour 
of plagioclase and the presence of the diaplectic plagioclase 
alongside with the one that stayed unchanged. It's necessary to 
say, that the domination of the unchanged and diaplectic 
plagioclase over maskelynite and the absence of microbrecciation 
and granulation of olivine grains, which testify to a high 
degree of shock metamorphism (as previously reported in the 
chondrite Tuan Tuc by Dodd R.T. and Jarosewich E., 111; Dodd 
R.T., 1 2 1 )  indicate that this sample of the chondrite 
experienced shock pressure less than 35 GPa [2;31. 

Thus the peculiarity of this sample of meteorite is 
following: some characters belonging to as low as high 
petrological types (the presence of glass on chondrules and 
matrix, distinct boundaries of chondrules and leveling 
composition of mineral phases of meteorite) and effect of shock 
influence are low manifested. We consider, that this fragment of 
meteorite is more primary analogue of chondrite Tuan Tuc, than 
that which has been .described by R.T.Dodd and E. Jarosewich 
[1;21. Obviously, there is no reason to conclude there was more 

I 1  than one Tuan Tuc". Consideration firstly of the similarities 
between the samples, but also of the effects of different levels 
of shock and the possibility that characters as low as high 
petrological types can meet together [4;5] allows us to suggest 
that the fragments came from the same meteorite and that our 
sample is much closer to the primary material of the chondrite 
than that described by R.T.Dodd and E-Jarosewich 111. 
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