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Basic Information:

Course Title: EPITHERMAL LOW-SULFIDATION PRECIOUS-METAL DEPOSITS:
GEODYNAMICS AND GEOLOGY, WALL-ROCK ALTERATION, MINERALOGY, TEXTURES,
GEOCHEMISTRY, AND ORE-FORMING PROCESSES

Lecturer: Assoc. Prof. Irina Marinova, PhD
Phone: +359 88 54 53 470
Email; irimari@gmail.com

Total Academic Hours: 35 (22 lectures, 9 exercises and 4 fieldwork)
Annotation

The course aims to provide comprehensive insights into epithermal, low-sulfidation deposits of precious
metals, with a focus on examples from Bulgaria. Key topics covered include geodynamics, regional and
local geology, wall-rock alterations, ore and gangue mineralogy, mineral macro- and micro-textures,
geochemical signature of deposits and ore minerals, and sulfur isotopic composition of some sulfides
and sulfates. Additionally, the course delves into ore-forming processes, highlighting mechanisms such
as hydrothermal fluid cooling, rock/fluid interaction, fluid boiling, and fluid mixing. Special attention
will be given to how these processes influence the ore mineralogy, textures, nanostructures, chemical
composition of the main ore and gangue minerals, and sulfur isotopic fractionation. Various research
methods will be explored, including powder X-ray diffraction, optical microscopy, scanning electron
microscopy, electron probe microanalysis, laser ablation inductively coupled plasma mass spectrometry,
isotope ratio mass spectrometry, and transmission electron microscopy. Intriguing results obtained from
each method will be presented to enhance understanding. Practical exercises will be conducted in a
laboratory featuring a digital stereomicroscope, a digital optical microscope, and mineral samples on
display. Furthermore, the course offers field visits to representative deposits of this type in Bulgaria,
providing firsthand experience and contextual understanding.

Course content (brief description by topics or modules)

Lectures

Topic 1: Geodynamic setting (2 academic hours);

Topic 2: Geological setting, magmatism, host rocks (3 academic hours);

Topic 3: Hydrothermal alteration (3 academic hours);

Topic 4: Mineralogy (3 academic hours);

Topic 5: Geochemistry — major and minor elements, and trace elements in ores (3 academic hours);

Topic 6: Chemical transport of precious metals in hydrothermal solutions and processes of ore
deposition (3 academic hours);

Topic 7: Similarities and differences with other types of precious metal deposits (2 academic hours);
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Topic 8: Representative examples of epithermal low-sulfidation precious metals deposits of: textures,
mineral composition, indicative trace elements and indicative ratios of chemical elements in individual
minerals (3 academic hours);

Laboratory exercises

All exercises are conducted according to the lecturer's instructions and are aimed at consolidating and
practical application of the lecture material.

1. Mineral macrotextures — 2 academic hours;
2. Mineral composition — 4 academic hours;

3. Mineral microtextures — 3 academic hours;
4. Hydrothermal alteration — 2 academic hours.

Field study of a representative epithermal low-sulfide deposit: Visit to the Surnak deposit,
Krumovgrad region, with on-site study of geological structure, mineralization styles, and mineral
textures.

Teaching and assessment methods

e face-to-face learning
e practical assessment when working with mineral specimens
e written assessment

Competencies acquired as a result of training (3—5 points)

e Practical visual introduction to different textures in hand specimens.
e Knowledge for prospecting and exploring epithermal low-sulfidation deposits of precious

metals.
e Knowledge about the indicative role of certain mineral textures — macro-, micro- and nano-
textures.
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Requirements: Completion of the laboratory practicum and written exam.
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