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GENETIC POTENTIAL OF
CRYSTALMORPHOLOGICAL RESEARCH
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BIJOLU O3] VL BIOVdI03 ] THAXX UITE0d

At the current stage of research in crystal genesis, crystal morphological data
are applied not only for mineral identification - a field that has partially lost its
prominence with the advent of X-ray structural analysis — but also for deciphering
the conditions of mineral formation. As a source of valuable genetic information,
crystal morphology provides a solid basis for prioritizing this method among those
used in the study of mineral substances. One of the significant advantages of
goniometry lies in its non-destructive approach, allowing for the identification and
preservation of crystals for further research or used for collection purpose. However,
methodological approaches for integrating crystal morphological data with other
techniques as a foundation of crystal chemical studies have not yet been clearly
formulated.

Therefore, based on the analysis of our own materials and published data [1-
7 et al.], we propose for discussion the fundamental principles of a comprehensive
methodology for crystal chemical research, with an emphasis on goniometry.

1. The crystal morphology of the same mineral from different deposits - and
even from different zones or generations within the same deposit - often varies. This
phenomenon can be used in mineral exploration, for example, by comparing the
morphology of a mineral in placer deposits and in its primary occurrence.

2. Crystal morphology is influenced by factors such as reticular density,
periodic bonding chains, and face symmetry. An analysis of the crystal structure
makes it possible to identify simple forms that will develop under any conditions and
therefore do not carry genetic information. Certain simple forms are structurally
controlled and will manifest regardless of the environment.. The evolution of crystal

2025 ABTOpPCbKi NpaBa 3axuieHi | Creative Commons Attribution-ShareAlike 4.0 International License
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form enables the estimation of the temperature range of crystal formation based on
the external morphology of polyhedra, as well as the degree of exposure or erosion
of the deposit.

4. The external symmetry of crystals depends on their internal anatomy, the
investigation of which involves destruction of the polyhedral shape and therefore
should be conducted after goniometric analysis. This symmetry is influenced not only
by the crystal structure itself, but also by temperature, pressure, pH, the symmetry
of the surrounding medium, and the orientation of mineral-forming fluids. Moreover,
it may serve as a preliminary indicator of the formation temperature; for more
precise measurements, the method of fluid inclusion homogenization is
recommended.

5. The study of the crystal morphology of actual polyhedral crystals contributes
to the reconstruction of the symmetry of the mineral-forming environment, the
determination of mineral-forming fluid flow directions, and the development of a
model for fluid flow migration, provided that the material has been properly
sampled.

0111

a b

Fig. 1. Determining the direction of mineral-forming fluids
from real quartz crystals [4]

6. As a result, the procedure for conducting crystal morphological studies in
combination with other methods follows the sequence outlined below: sample
collection with crystal orientation recording - goniometric analysis - description of
face sculpture - identification of theoretically morphologically significant simple
forms through crystal structure analysis - determination of practically
morphologically significant simple forms (from various deposits, generations, zones,
etc.) using statistical methods - analysis of real crystal morphology - study of internal
crystal anatomy - investigation of inclusions of the mineral-forming environment -
correlation of external polyhedral shape with formation conditions - chemical
analysis and chemical mass spectrometry - data correlation.
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