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The uniqueness profile for the study of iron 
geochemistry consists of the fact that from the North, 
West, and South on the shores of the Sea of Azov there 
are reserves of iron ores of the Northern Azov region, 
Prisivashya, Kerch and Taman peninsulas. From the 
North - East, the Don River flows into the Taganrog Bay. 
Its waters receive iron compounds that were formed as 
a result of natural and man-made processes. The waters 
directly formed during coal mining in lavas, which, like 
the host rocks, contain pyrite, are represented by an 
acidic type of water (by Valyashko, 1955). The chemical 
composition of these waters is represented by the 
predominant ions H+ and SO2-

4 (i.e. sulfuric acid) and 
iron. For the first time, we have proposed the formation 
of an image of the class, type, and group (SIV

Fe) of acidic 
solutions, which is interpreted as the sulfate class, the 
fourth type, of the iron group. This corresponds to 
the scheme (Fig.) of the metamorphization of natural 
waters. Further, using the classification of O.A. Alekin 
(1970), which E.V. Posokhov (1965) adapted with the 
classification of M.G. Valyashko (1955), the evolution of 
the type of acidic water originating in lavas was traced 
(SIV

Fe). When they pass through the mining system and 
subsequent drainage in the surface environment, the 
acidic water type changes to a more stable sulfate (type 
II) and chloride (type III) types. Using data (Fedorov, 
1999) on the chemical and isotopic composition of 
sulfur and oxygen of sulfate ions in the “background” 
reservoir and mine waters, we described the origin of 
acidic waters (SIV

Fe) with a high content of dissolved 
total iron. We also described their effect on the waters 
of settling ponds, small rivers in coal mining areas, the 
Don River, and the Sea of Azov (Fedorov et al., 2017). 
Moreover, we defined a natural evolution of changing 

chemical types, classes, and groups, and isotopic 
composition of sulfur and oxygen of sulfate ions, the 
content of dissolved total iron (Fetotal) in water objects 
for Azov Sea basins mega profile «land waters – sea». 
This is caused by the participation of both natural and 
anthropogenic factors and processes (Dmitrik et al., 
2019). Acidic waters of the “pure genetic type” were 
characterized by the lightest isotopic composition of 
sulfur and oxygen sulfate ions, and a high content of 
Fetotal (SIV

Fe). In mine waters and pond aerators, water 
was characterized as ClII

Na, SII
Na, SII

Mg , and ClII
Na, SII

Na, 
SII

Mg, and there was a decrease in the total iron content 
and an increase in the δ34S , and δ18О values. 

In small rivers after the passage of water through 
biological treatment stations, we observed an increase 
in the δ34S and δ18О values as well as a change of 
chemical type, class, and group to (SIII

Na, SIII
Mg, and SII

Na). 
During the mixing of the waters of small rivers and the 
Don River, there was a decrease in the content Fetotal and 
the δ34S values. There was also a transition of chemical 
composition, type, and group in (SI

Na,Ca). Notably, in 
1938, before regulation of the Don River discharge, the 
chemical composition of the river water was described 
by the formula СI

Ca. In the Sea of Azov, there was a 
decrease in the content of Fetotal, transformation of the 
salt composition of river waters and its transition to 
water (ClIII

Na) as well as an increase in the value of the 
isotopic composition of sulfur sulfate ions.
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ABSTRACT. The authors studied the formation of the chemical type and class of water, the isotopic 
composition of sulfur and oxygen of sulfate ions, the content of Fetotal along the continuum «land 
waters – Azov Sea», i.e. from the moment of iron «resurgence» in mine workings before its partial 
deposition in the bottom sediments of the Sea of Azov.

Keywords: Water types, iron geochemistry, small rivers, Don River, Sea of Azov.

Fedorov Yu.A.1*, Dmitrik L.Yu.1, Dotsenko I.V.1 

1 Southern Federal University Bolshaya Sadovaya Str. 105/42, Rostov-on-Don, 344006, Russia

The formation of the physical and 
chemical condition along the continuum 
«land waters – Azov Sea» in the context of 
iron geochemistry studies

840

https://doi.org/10.31951/2658-3518-2020-A-4-840
mailto:fed29@mail.ru


 Fedorov Yu.A. et al.  / Limnology and Freshwater Biology 2020 (4): 840-841

841

References 

Alekin O.A. 1970. Osnovy gidrokhimii [Basics of 
hydrochemistry]. Leningrad: Gidrometeoizdat. (in Russian)

Dmitrik L., Dotsenko I., Fedorov Yu. et al. 2019. The 
changing of occurrence and migration iron formes in water 
at megaprofil “mine waters - the Don River - Azov sea”. In: 
19th International Multidisciplinary Scientific GeoConference 
SGEM 2019, pp. 703-712.

Fedorov Yu.A. 1999. Stabil’nyye izotopy i evolyutsiya 
gidrosfery [Stable isotopes and hydrosphere evolution]. 
Moscow: “Istina” centre Publishing House. (in Russian)

Fedorov Yu.A., Dmitrik L.Y., Dotsenko I.V. et al. 2017. 
Iron: distribution, forms of occurrence and migration into 
surface waters of the Eastern Donbass. In: 17th International 

Multidisciplinary Scientific GeoConference SGEM 2017, pp. 
597-604.

Nikanorov A.M., Tarasov M.G., Fedorov Yu.A. 1989. 
Kratkiye svedeniya o sostave i svoystvakh vody [Brief 
information on the composition and properties of water]. In: 
Nikanorov A.M. (Ed.), Spravochnik po gidrokhimii [Handbook 
of hydrochemistry]. Leningrad, pp. 5-48. (in Russian)

Posokhov E.V. 1965. Gidrokhimiya [Hydrochemistry].  
Rostov-on-Don: Rostov University Publishing House. (in 
Russian). 

Valyashko M.G. 1955. Osnovnyye khimicheskiye tipy 
prirodnykh vod i usloviya ikh obrazovaniya [The main 
chemical types of natural waters and the conditions for their 
formation]. Doklady Akademii Nauk SSSR [Reports of the 
USSR Academy of Sciences] 102: 315-318. (in Russian)

Fig. Mutual transitions of natural water types, by M.G. Valyashko (1955) with additions (by Nikanorov et al., 1989)
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