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THE SECRETS OF THE MARMAROSH DIAMONDS

INTRODUCTION

In 1905, so approximately one hundred years ago, Julian Tokarski wrote in the
bulletin "Kosmos” of the Lvov publication office: "...I have begun studies on the
structure, features and topics of a special variety of the mountain crystal, known in
the scientific references as the Marmarosh diamonds or dragomites, while "the
gragomites” by the mountaineers from the area where the mineral occurs... In
general — among all minerals, the quartz in its varieties has been mostly studied in
detail and best learned, especially because of its specific geometric and physical
features. Therefore, provided that some new characteristics should be eventually
discovered, my personal work faced some difficulties at the very beginning. With a
progressive research, however, | was lucky to discover some interesting effects in
this mineral, not found out till present...” ( Tokarski 1905).

This interesting quotation is a perfect introduction into the problematics of the
Marmarosh diamonds.

While Tokarski (op. cit.) presented in his paper the results of mostly and
microscopic analyses, the present studies of this type of the mineral combine
microscopy (polarization, uV, CL), isotopic analyses and gas chromatography
(Jarmotowicz-Szulc and Dudok, 2000).

LOCALIZATION

The Marmarosh diamonds, i.e. the special type of the quartz, occur in different
areas in the Western and Eastern Carpathians (e.g. Matkovskij 1961; Hurai et al.
1989; Dudok et al. 1991). The area of the Marmarosh massif in Roumania
represents the stratotypical localization of this mineral variety.

In Poland the Marmarosh diamonds have been described in the Carpathians in: -
the Bystra lense (Wieser 1978); - in the Mszana Dolna tectonic window
(Karwowski and Dorda 1986); - in the pre-Dukla zone (Koztowski and
Mtynarczyk, oral information 1995); in the Magura nappe (Tokarski et al. 1999;
Swierczewska et al. 1999); - in the tectonic zones of the Silesian and Dukla nappes
in the south-easternmost part of Poland with a continuation in the Ukrainian
side (Jarmotowicz-Szulc 2001; Jarmotowicz-Szulc and Dudok 2000).
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PRESENT CHARACTERISTICS OF THE MARMAROSH DIAMONDS

From the introductory words of Tokarski (1905) a significant conclusion may
be drawn. If one wants to learn secrects of this very specific mineral variety, it is
imperative to study the crystal centre and crystal geometry.

The crystal habit of the Marmarosh diamonds is a combination of
a hexagonal prism, a rhomboherdorn and a trigonal pyramid (Karwowski and
Dorda 1986).

The bipyramidal quartz crystals display an excellent reflection, which leads to
their macroscopical similarity to the real diamonds. That is why a determination
»the Marmarosh diamonds” has been introduced to the bibliography.

The presence of fluid inclusions is a very characteristic feature of the
Marmarosh diamonds. It was already sygnallized by Tokarski (1905) who pointed
to "libellae” inside the quartz. In the polarized light the inclusions in quartz display
one, two or more phases, being colourless or slightly brownish (Jarmotowicz-Szulc
2000). Their shapes are mostly oval. The inclusions are either separate in the
crystals (primary ones) or arranged in groups (some primary inclusions, some
evidently secondary ones connected with fissures). Different types of fluorescence
may be noticed in the ultraviolet light. There occur inclusions showing no
fluorescence at all and inclusions of bluish to white fluorescence. Some yellow to
orange fluorescing individuals are present, too. These features together with
freezing-heating determinations point to two general types of inclusion fillings in
the Marmarosh diamonds — aqueous and hydrocarbon (Jarmotowicz-Szulc and
Dudok 2000). The hydrocarbon filling corresponds to a variety of composition —
from pure methane inclusions, through gas condensates, light oil to a heavy oil.
The homogenization temperatures obtained due to the freezing and heating runs in
Fluid Inc. System (PGI, Warsaw) oscillate between 282ind + 89 °C being
indicative for the different hydrocarbon fluid composition in individual inclusions.
Phase transitions together with temperature determinations lead to interpretation
of fluid composition, trapping conditions etc.(e.g. Vityk et al. 1996 in Ukraine).

Another secret of the Marmarosh diamonds is their isotopic composition. The
3" 0smow Values for quartz determined using the SIMS methodology of Hervig et
al. (1992) show an oscillation of in the studied crystals between 20 and 25%.. Some
tendency of a decrease in average oxygen data may be observed from NW to NE
(Biesczady region), the data being, however, exemplary.

MINERAL PARAGENESES

The marmarosh diamonds occur in the fissures in the tectonic zones, which are
also filled by calcite and the organic matter. The calcite seems to be the earliest
one, while the quartz and bitumens are later in the sequence. The quartz occurs in
the central part of the veins, being present in the bitumen veins even
microscopically non visible, proved, however, in X-ray diffractograms (Dudok
1991).
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RECAPITULATION

Due to the studies conducted in the quartz of the Marmarosh diamond type from
the tectonic zones in the south-easternmost part of Poland, different fluids of the
aqueous and hydrocarbon composition have been proved within the inclusions.
These facts point to a migration of mixed fluids through the zones that resulted in
formation of mineral fillings, in that of the quartz. The migrating fluids were rich in
water, methane, and oil, in some areas also in carbon dioxide.
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