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GEOCHEMICAL FEATURES OF GOLD MINERALIZATION (ON EXAMPLE OF THE KLYNTSI 

DEPOSIT) 

 

The results of statistical processing of spectral analysis data of samples of all main types 

of ores and rocks of the deposit are covered. The main geochemical features of gold 

mineralization are considered. 

 

The Klyntsi deposit is an integral part of the Klyntsi-Konevska structural-geochemical 

zone, which was allocated during GGK- 200, part of the Kirovograd geochemical region. The 

deposit is considered as a reference for this zone. 

The Klyntsi-Konevska zone is characterized by positive specialization of almost all rocks 

for gold and its satellite elements (arsenic, bismuth, silver, etc.). Gneisses have chalcophile 

(Ag, C, Zn) and lithophilic (V, Cr, Mn,) specialization, granites are specialized in Bi and 

separate elements of lithophilic group (U, Sn, W). The  Klyntsi  deposit has positive chalcophile 

(As, Bi, Ag, Pb, Si,), siderophile (So, Ge), and lithophilic (W, V, Sn, Yb, Sc U,) specializations. 

The rocks of the ore zone have a positive specialization in gold, arsenic, and bismuth, while 

other elements have a subordinate importance against their background. 

Geochemical methods were actively used at the stage of mining exploration of the 

Klyntsi. The following tasks were solved with their help: 

● tracing ore-bearing structures and finding out their morphology; 

● determination of parameters and elements of geological bodies occurrence; 

● estimation of ore body erosion levels and deep horizons and flanks of the 

deposit; 

● searching for hidden mineralization. 

In solving these tasks, geochemical works were linked with geophysical, geological-

structural and mineralogical works. From geochemical methods the main role was given to the 

study of primary halos. For the study of halos of the Klyntsi deposit were carried out 

geochemical works on a scale of 1:10000 with a distance between the profiles of 80-120 m. 

The ore zone with the length of 3 km was opened by holes to a depth of -450 m. The data of 

the prospecting, exploration, evaluation stages, mining and drilling exploration were used. 

Statistical processing of the results of general spectral analysis of samples of all main 

types of ores and rocks (with determination of arithmetic mean values of element 

concentrations, dispersion, standard deviation, coefficients of variation and pair correlation, 

local geochemical background) showed that the Klyntsi deposit geochemical field parameters 

satisfactorily describe the log-normal law of distribution of background chemical elements 

content. 

The modeling of primary halos was carried out based on the results of computer 

processing of initial data in the Surfer software. The modeling was performed in a cell of 2 x 

40 m in the detail block (exploration grid of 40 x 40 m), and for the southern part (grid of 160 

x 80 m) — 2 x 80 m with Kriging averaging. The most informative were monoelement halos 

Au, As and multiplicative halos Au, As and Bi. 

The ore zone of the deposit is clearly controlled by the Au and As halos. Haloses of 

other elements within the ore zone are practically absent, only sometimes they are noted as 

small scattered areas with increased concentration (Bi, Mo, W, Sn, P, rarely others). The 

flanks of the ore zone are not limited to contrast anomalies of any elements. 
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The results of the geochemical cross-sections of gold and arsenic showed that the width 

of the productive halos is mainly 10-40 m, sometimes reaching 120 m, with halos As almost 

identical to Au halos. Halos with Au content less than 0.1 g/t have a width of up to several 

hundred meters. Gold and arsenic halos can be traced along the whole deposit (Picture 1). 

For the main part of the deposit they have a through character (they are not limited in vertical 

direction), gradually sinking in the northern part. The dive is traced from profile 6 to profile 2. 

Halo axis Au and As has a dip azimuth 7 °, dive angle 48 °. In the western side of the ore zone 

of the southern part of the deposit, there is a sharp closure of the ore-bearing wing, probably 

caused by a transverse tectonic disturbance of its continuity. 

 
Picture 1. The average grade of Au, As, Bi in the ore zone in relation to the ratio 

of specific ore content (Kur) of the Klyntsi deposit in the north-south range. 

 

Complex anomalies of arsenic and gold are observed in geochemical sections, in holes 

maximally distant from the axis of the main ore zone. The distance between the zone and 

these anomalies in both observations is close, about 250 m. The parallel ore-bearing structure 

is probably crossed by these holes, which should be evaluated during further exploration 

works. 

Parameters of the vertical scope of ore control halos have not been established, as they 

have not been contoured vertically throughout the deposit, except in its northern part. 

The specific ore content coefficient was determined to reveal the nature of the correlation 

between the mineralization productivity and geochemical parameters: Кур =  [Σ м с] Кпр / N, 

where: 

Кур — specific ore content coefficient in the exploration profile; 

[Σ м с] — sum of ore cutting productivity thickness in the profile; 

Кпр — ratio of holes with ore cutting to the total number of holes; 

N — number of holes in the profile that cut the ore zone. 

 

Three blocks of rich ores are distinguished by the line of their arithmetic mean values 

(Кур > 7,32) on the graph of distribution of specific ore content coefficients of the cuts. Picture 

1 clearly shows that the curve of the ore ratio is controlled by the lines of average arsenic and 
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bismuth contents, but usually their maxima do not coincide with each other. For the curve of 

average arsenic content distribution, the maximum pitch is 600 m (north-south). They are 

confined to the southern parts of the rich mineralization blocks, which are shifted by 400-600 

m compared to the maximums of the ore content curve. Distribution of bismuth for the northern 

block is similar to distribution of specific ore content of gold. In the second, it repeats the nature 

of arsenic distribution, while for the southern block, no dependence is observed. The behavior 

of other elements is not correlated with the gold specific ore content coefficient. The exception 

is molybdenum, whose minimum content coincides with the maximum ore content and vice 

versa. 

The distribution of gold and its intensity in the cuts (Picture 1) has its characteristic 

features in variation rows. When comparing the specific ore content coefficients of the cuts 

with the corresponding rows of variations, there is a correlation between the set of elements 

closing this row (infiltration) and the value of specific ore content. The maximum ore content 

is characterized by closing the variation series of the following types: arsenic, gold and 

tungsten (Table 1). 

 

Table 1. Specific ore content and characteristic elements of variation row closure 

 

Specific ore content of the 

cut 

Infiltration series Transition series 

less than 4 Mo, As, Bi Au, W 

4-9 As, Bi, W Mo, Au 

more than 9 As, Au, Bi, W Mo 

 

The ore zone is represented by rocks of the Checheleevska Formation (biotite, 

amphibole-biotite gneiss), which, to varying degrees, have experienced tectonic-metasomatic 

processing. The contours of the latter zone contain ore bodies. The rocks of the ore zone are 

distinguished by high concentrations of gold and arsenic in comparison with the host rocks 

and increased concentrations of many other chemical components (mainly W, Mn, Pb, Be, 

Zn). 

Ore bodies are confined to the areas of the most intensive tectonic and metasomatic 

processing of the host rocks, expressed by intensive quartzing and associated sulfidization, 

amphibolization, biotization, etc. The ore bodies are separated by their gold, arsenic and 

bismuth concentrations; their content is slightly higher in the second ore body. The rest of the 

elements in the ore bodies did not accumulate and their content is on the background level 

with slight fluctuations, usually within one or two background values. There is a correlation 

between gold and arsenic in the ore bodies. 

Direct geochemical search indications of gold mineralization of the Klyntsi type is the 

presence of high-contrast anomalies of gold, arsenic, bismuth, which have an average 

thickness of about 40 m and are confined to areas of intense metasomatic processing of the 

source rocks. Contrast anomalies of Ag, Cu, Mo and W as element-indicators of the ore zones 

flanks are indirect search indications. 

The thickness of the ore zone of the Klyntsi deposit (gold average) is 40 m with 

oscillations from 10 to 64 m. When carrying out prospecting works in steps of even 50 m, it is 

easy to miss a productive mineralization. To avoid this, we can recommend thickening the grid 
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of holes with a depth of geochemistry, while detailed work in the profiles should be condensed 

to 25 m with variations of up to 12,5 m. 
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FALKOVICH O.L. Geochemical features of gold mineralization (оn the example of the Klyntsi 

deposit). 

SUMMARY. Parameters of geochemical field of the Klyntsi deposit are satisfactorily described 

by logarithmically normal low of chemical elements background соntent distibution. The 

presence of highly contrasting anomalies of gold, arsenic, bismuth is the direct geochemical 

prospecting index used for finding Klyntsi type gold mineralization. 

 

 


