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Microelements in the Soils and Ashes of the Plants Viola 
alsharica and Thymus alsharensis of the Alshar Site-Macedonia 

B. Boev, S. Lepitkova 

Faculty of Mining and Geology, Goce Delcev 89, 2000 Stip, MACEDONIA 
(E-mail: bboev@rgf.ukim.edu.mk) 

INTRODUcnON 
The paper presents detailed geochemical investigations carried out in part of the Alshar polymetallic 
deposit to investigate the presence of individual microlements in the soils and plants such as Viola 
alsharica and Thymus alsharensis. The investigated area covers the northern portion of the deposit. 
Elements analyzed included Sb, Se, W, Zn, Ba, TI, As, Co, Cu, Mn, Ni, Pb, Cd and Be. Investigations 
demonstrated high geochemical correlation between the distribution of individual elements in the 
soils and plants. It can be inferred that the plants in the area under investigation contain increased 
concentrations of thallium, zinc, lead, manganese and copper. 

For the results of previous studies of the Alsar deposit, the reader is referred to Ivanov (1965), 
Percival and Boev (1990), Percival et al. (1992), Boev and Serafimovski (\996), and for investigation 
of minerals to Caye el al. (1967), Balic-Zullic et al. (1986) El Goresy and Pavicevic (1988), and 
Frantz (1994). 

MATERIAL AND METHODS 
The aim of the investigation was to determine the correlation between individual micro elements 
present in the soils and those in the ash of Viola alsharica and Thymus alsharaensis. In this regard a 
number of samples were collected from the rocks in the site. Samples were collected in oblong grids 
in which the distances between profiles were 100 meters, whereas the distance between the samples 
collected 50 meters. Samples were analyzed by instrumental neutron activation to determine the 
contents of individual micro elements such as Sb, Se, W, Zn, Ba, TI, As, Co, Cu, Mn. Ni and Pb. 

Besides samples taken from the soils, samples of plants such as Viola alsharica and Thymus 
alsharellsis were also collected for analysis. The samples were dried at 105°C, at 700 °c for 2h and 
then the individual microelements (Sb, Se, W, Zn, Ba, TI, As, Co, Cu, Mn, Ni and Pb) were 
determined by ICP-AES. 

RESULTS AND DISCUSSION 
The two plants served as local indicators, since they are characterized by their abundance in the site 
and the specific size of certain organs in the plant compared to the same kinds found in other areas . 

It can be inferred from the data that in terms of the average abundance, there was a multiple 
increase in the As, Zn and TI in the soil relative to their average concentration in the rocks . It should 
also be mentioned that the abundance of certain microelements is also influenced by the Fe and Zn 
contents present in the soil since their hydroxides and oxides consume some microelements such as 
As, Cu, Ni, Se, Mo, Pb, Co, Zn and Tl. 

The Zn content in the rocks ranged from I) to 465 ppm and compared to the Zn content in the 
ashes of Viola alsharica (Table 2) it can be inferred that the abundance of microelements is uniform 
in almost all samples studied and several times higher in the plants than in the rocks. 

Increased contents of TI in Viola of severall hundred times can be noticed compared to its 
contents in the rocks and soil where the plant grew. 

Arsenic, which is a common microelement in the rocks in the area, was less abundant in the 
plants than TI and Zn, but more abundant in the ashes of Viola than Thymus. Data obtained indicate 
that TI and As were more abundant in Violla due to their geochemical connection (Fig. I). 
In contrast, Zn as a significant biogene element was very common in the two plants in amounts that 
were several times higher than those in the rocks - the amount in Thymus being higher than that in 
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Viola. Other microelements were not found in significant amounts and their presence will not be the 
subject matter of this paper.Bearing in mind that the elements under consideration are heavy metals, 
known for their toxic properties, the increased amounts of certain microelements, first of all those of 
As and TI , which are not known as biogene microelements, point out that these plants are potential 
toxic materials for the living world in the area. Efforts should be made to analyze a large number of 
plants along with the analysis of the presence of certain microelements in individual plant organs. 

Fig. I. Logarithmic correlation diagram ofT! contents in soil and plants from the A1sar. 

CONCLUSIONS 

The results presented in the paper lead to the conclusion that there is pronounced correlation between 

the distribution of individual microelements in the soils of the Alshar deposit and those found in Viola 

alsharica and Thymus alsharensis. The correlation is particularly pronounced in elements such as TI, 

which is very common in the plants mentioned. This concentration distinguishes them as separate 

kinds known as Viola alsharica and Thymus alsharensis. Zinc also occurs in large contents in the 

plants discussed and is an indicator of the possible presence of significant individual concentrations of 

some microelements in the soils. 
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