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total number of points was increased by 20 points. This error does not affect the fulfillment of 

the minimum requirements, as the citations submitted significantly exceed the minimum 

requirements. 

Scientific and applied scientific contributions. Elena Tacheva's scientific research is 

focused on the following areas: mineralogical, geochemical and geochronological 

characteristics of the Petrokhan Pluton, electron microscopic studies of natural and artificial 

mineral phases, pyrite geochemistry, geochemical behavior of tungsten in the oxidation zone, 

soils and waters, and archaeomineralogical studies. She applies various mineralogical and 

geochemical methods of studying the identified objects. Original scientific and applied 

scientific contributions have been achieved. 

In the area of "mineralogical, geochemical and geochronological characteristics of the 

Petrokhan Pluton", the macro- and microelement composition of the accessory minerals 

titanite, ilmenite, magnetite and apatite has been studied and it has been established how they 

react to the changing environment and magmatic evolution, as well as the mixing of magmas. 

Data on the age and geological history of the Petrokhan Pluton have been obtained. Using 

high-precision U-Pb ID-TIMS dating of zircon and titanite in combination with LA-ICP-MS 

dating of zircon, a gradual growth of the joint Petrokhan-Mezdreya pluton is assumed. The 

obtained age data, Sr-Nd-ratio and Hf-isotope zircon data assume for the interaction of mantle 

magma with crustal melts, magma mixing and the transfer of zircon grains between gabbroic 

and granite melts. 

In the area of "electron microscopic studies of natural and artificial mineral phases", 

mineral associations from the Krumovgrad gold ore field have been studied. For the first time, 

the presence of subalkaline igneous rocks (orthoclase syenites) in the region of NW Rila has 

been proven. A study of turquoise from the Chala deposit shows that the minerals of the 

turquoise group are composed of a ternary solid solution between turquoise, chalcosiderite 

and planerite. 

For the first time, chemical and structural data on a mineral from the deviline group 

[Cu4Zn1(SO4)4(O,OH)12] from Bulgarian deposits are presented. The content of REE and 

trace elements in clinoptilolite tuffs from four zeolite deposits in the Eastern Rhodopes was 

studied with a view to their use as sorbents. The migration of 32 elements from zeolitized 

tuffs in ultrapure, tap, mineral and mine waters was studied to assess their sorption properties. 

Geopolymers based on natural zeolites were studied. Blue ceramics based on the mineral α-

willemite (Zn2SiO4) were synthesized by adding cobalt. The compound “Br-gordait” 

(NaZn4(OH)6(SO4)Br6H2O) was characterized. Catalysts based on Zr-modified Engelhard 

titanosilicate 4 (Na-K-ETS-4/xZr) were synthesized and evaluated. 

In the area of "geochemistry of pyrite" data were obtained on the chemical composition, 

internal structure and mechanism of formation of pyrite and marcasite from the Sarnak 

deposit. Pyrite is zonal, with variable content of As and Au. Marcasite has a non-zonal texture 

with a homogeneous distribution of As and Au. Contrasting values from different horizons in 

the content of Au, Ag and As in pyrite and marcasite and δ
34

S were established, which 

suggest different mechanisms of precipitation. 

In the area of "geochemical behavior of tungsten", the content, distribution and forms of 

presence of W in the oxidation zone, soils, sediments and waters in the area of the 

"Grancharitsa" deposit have been studied. Carriers of W are scheelite, secondary W minerals 

(Fe-containing meimacite, hydrochenoelsmorite, hydrotungsten) and W-enriched goethite and 
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hematite. The geochemical behavior of W is closely related to that of Fe. It has been 

established that about 25% of the total W content in the soil is associated with organic matter, 

40% with amorphous hydrated Fe oxides (ferrihydrite), 25% with crystalline hydrated Fe 

oxides (goethite) and 10% with residual scheelite and silicates. 

In the area of "archaeomineralogical research" a prehistoric stone axe head from the 

Nevestino village was studied. The mineral and chemical composition corresponds to the 

gabbro rocks of the Struma diorite formation. Two stone blades made of chlorite-tremolite 

and chlorite-actinolite rocks, representing products of the "Neolithic Balkan jade culture", 

were studied. Fragments of slag, plasters in the Thracian tomb Shushmanets and the preserved 

fragments of plasters and frescoes in the Red Church in the Perushtitsa region were studied. 

As a critical remark, it can be pointed out that the candidate is very rarely the lead 

author in the publications he participates in. This is probably due to a lack of her own 

scientific subject matter, which should be corrected in the future. 

Conclusion 

Elena Slavcheva Tacheva is an established researcher in the field of igneous petrology, 

mineralogical and geochemical studies of natural and artificial mineral phases, environmental 

geochemistry and archaeomineralogy. In her work, she applies a wide range of modern 

methods. The results have been published in prestigious geological journals and have 

important practical significance for geological practice and environmental protection. She has 

fulfilled the minimum requirements for holding the academic position of “associate 

professor” according to the Regulations for the Application of the ZRASRB and the 

Regulations of the Institute of Mineralogy and Crystallography at the Bulgarian Academy of 

Sciences. This gives me grounds for a positive opinion and I recommend that the Scientific 

Jury and the Scientific Council of the Institute of Mineralogy and Crystallography at the 

Bulgarian Academy of Sciences award Elena Slavcheva Tacheva the academic position of 

“associate professor” in professional field 4.4 “Earth Sciences”, scientific specialty 

“Mineralogy and Crystallography”. 

 

15.09.2025.                                                                        Signature: 

(Assoc. Prof. Dr. Atanas Hikov) 
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