FLUID INCLUSION
RESEARCH

Volume 22
1989














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































GRISHINA, S.N., 1988, Inclusions in halite from a contact metamorphism zone of the Siberian platform, in N.V.
Sobolev, ed., Thermobarogeochemical Studies of Processes of Mineral Formation: Novosibirsk, Nauka Publ. House;
pub. of Inst. Geol. and Geophysics no. 733, ISBN 5-02-028807-1, p. 200-206 (in Russian, translation courtesy Dr.
S.N. Grishina).

Mineral-geochemical transformations in magma-salt aureoles are described in detail (1,2,3) while FI in salts
are only mentioned, with no systematic investigations being carried out. This paper deals with specimens of Cambrian
rock salt of the Siberian Platform taken from 20 wells which cross dolerite series [sills?]. The specimens were taken at
different distances from the trap inclusions, in zones of their active effect and somewhat apart. The specimens on the
contact with dolerite bodies are usually represented by macro- and megacrystalline salt; the medium-grained specimens
occur as an exception (Chitorminskaya and Changuilskaya areas).

No relicts of "chevron” or diagenetic halite were found in zones close 1o the trap body. Aqueous inclusions
are rare or absent. Inclusions of condensed gases trapped with a variable water phase or practically water-free are the
most widespread type. The inclusion distribution is highly heterogeneous and irregular. Total contents of inclusions
are notably low. Some large crystals are completely free of FI. Only the specimens of the Kochumdekskaya and
Chitorminskaya areas taken near intrusive bodies 7 and O m apart, respectively, have shown a higher content of CO;
inclusions, up to 100-150 per cm?, while their contents in other specimens seldom exceed 20-25 per cm2. Water-free
inclusions of condensed gases as well as aqueous and H20-CO3 inclusions occur alone or in different combinations
with the above types independently at a distance from the trap intrusion.

Solid inclusions of metamorphosed halite are characteristically variegated as compared with sedimentary-
diagenetic halite. The most typical minerals are anhydrite, dolomite, chalcopyrite, pyrite, pyrrhotite, magnetite, sulfur,
and amphibole. The anhydrite inclusions are markedly different from those in diagenetic specimens. In metamor-
phosed halite, they are mainly tabular in shape and occasionally occur as irregular grains. The crystals are usually frac-
tured or corroded. Acicular crystals in radiaxial aggregates grown on terrigenous material or random individual crystals
are typical of contact metamorphic halite.

A part of the solid inclusions in metamorphosed specimens seems to be due to crystallization of the sub-
stance rather than to trapping of extraneous particles. These are, first of all, waterless salt inclusions, predominantly of
chlorine-calcium composition and oriented enclosed crystals of sylvite in halite. Solid salt inclusions occur in halite
grains together with essentially CO; inclusions. The shapes of solid salt and CO¢ inclusions are in accordance with
each other; rounded and spherical CO; inclusions are found along with solid salt inclusions of rounded shape. When
the CO», inclusions are octahedra, the solid salt inclusions assume a clearly negative shape.

A majority of metamorphosed halite specimens contains sylvite inclusions in the form of irregularly
arranged isometric, rounded or elongated inclusions. Some specimens contain sylvite whiskers with cube and rhombic-
dodecahedron orientation. The presence of sylvite [inclusions] that were not found in salts of the less metamorphosed
parts seems to be due to crystallization of KC! impurity out of the melt, which earlier was dispersed in a solid phase
(Petrichenko et al., 1976). The octahedral sylvite inclusions have been found in a salt xenolith in dolerite. The
rounded inclusions of sylvite are observed in the form of solidified drops adhered to solid inclusions of anhydrite, which
seems to be evidence of trapping sylvite in the liquid form.

Large crystals were determined by V.V. Dolishny (IGiGGI, Ukrainian Acad. Sci.) using X-ray methods.
Small separate crystals of the whisker type as well as thin scaly crystals were determined by nondestructive Raman
spectrometry on a multichannel microspectrometer of the OMARS-89 type. The reference pyrrhotite Raman spectra
and pyrrhatite inclusions from specimens are shown in Figure 4 [sic].

Among 20 halite specimens taken in the affected aureole of the trap intrusions, eight specimens contain in-
clusion of condensed gases without traces of aqueous phase. In other specimens, besides the essentially gas inclusions,
brine and brine-CO; inclusions have been found.

Essentially CO3 inclusions in halite are single-phase liquid at room T. The morphology of essentially
CO,, inclusions is different, the typical form of inclusions being preserved for every specimen. The most frequent
shape is that of negative halite crystal with rounded tops. Small inclusions of this morphology are associated with
every one of the following shapes: (1) cubic (Srednenepskaya, Fig. 1a,b); (2) spherical (Nizhnetungusskaya-4, Fig.
Ic); (3) octahedral (Kochumdekskaya-3, Chitorminskaya-165, Fig. 1d); (4) oval (Verknekhatangskaya, Fig. le), some-
times with inclusion migration traces (Tubinskaya, Fig. 1f); (5) a cube modified by octahedron and hexoctahedron faces
(Nepskaya, Fig. 1g).

The comparison of inclusion shape with other characteristics under study permits a cormrelation between the
octahedral shape and a water-free composition. The specimens containing the octahedral inclusions are close to the in-
trusive bodies. The specimens which are far from an intrusive usually contain cubic inclusions,
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