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u3sop

Bo TpymoT ce mpe3eHMpPaHU pe3yATATUTE Off UCTpaKyBamaTa Ha
3acTaleH ocTa Ha OfIJIENIH MUKPOEJIEMEHTM BO I10YBATa K aj HaOfalnuIluTeTo
Anmap m HUBHOTO NMpHCYTBO BO pacreHumjara Violla Alsharicam Thymus
Alsharens s pacnp ocrpaneTu Ha uCTHOT JokamiTeT. IIpu Toa e yrBppeHa

3HAaYMTeNHA Kopesalyja 0cOOEHO BO OJH OC Ha KOHI EHTPAMUTE Ha TaluyM U
Ha I HK.

Kﬂy‘[l[l/l 360])0 BU: MUKPOEJIEMEHTH ,I COXEMUCKHU UCTP aXKyB aba

Introduction

The paper present detailed geochemical investigrgataried out
in part of the Alshar polymetallic deposit in temo$ the presence of
individual microlements in the soik and plant lsas Violla alsharica and
Thymus alsharensis. The investigated area coversaithern portion of
the deposit. Element analyzed included Sb, SeZn\VBa, T1, As, Co, Cu,
Mn, Ni Pb, Cd and Be. Investigations caried oetndnstrated large
geochemical correlation between the distributiomdividual elements in
the soils and plants. It can be nerred that thentp in the area under
investigaton oontah increased oconcentrations hafllium, zinc, lead,
manganese and copper (ig.1).

Forthe results of previous studies ofthe Als grasd, the readeris
reemed o Ivanov (1965), Percival and Boev (199®cival et al. (1992),
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Boev and Serafmovski (1996),and for investigatidminerals to Caye et
al. (1967), Balic-Zunic etal. (L986) El Goresy @alicevic (1988), Frantz
(1994).

Methods

The aim of the investigation was to determine toeetation be-
tween individual micro elements present in thessaild those in the ashes
of Violla alsharica and Thymus Alsharaensis. Irs thegard a number of
samples were collected from the rocks in the Stemples were wllected
in obbng grids in which the distances betweenip®famounted to 100
meters, whereas the dstance between he samglested amounted to 50
meters. Samples were analyzed by the mehod ofuimshtal neutron
activation in order to determine the contents afividual micro elements
such as Sh, Se, W, Zn, Ba, Tl, As, Co, Cu, Mn, i Rb.

Besides samples taken fom the soik, samples anftplsuch as
Violla Alsharica and Thymus Akharensis were aletiected br analysis.
It is worthwhile to pointout thatsamples tak enirthe plants were repre-
sentative ofthe whole plant. The samples we redchitete mperature of 105
C until there was no loss in weight. Samples diledhis manner were
heated at temperature of P00 for two hours and then determination of
individual microelements (those ofSb, Se, W, Za, BI, As, Co, Cu, Mn,
Ni and Pb) was perormed by the ICP-AES method.

Reau ltsand disaussion

Bearing in mind that the biochemical method is ofithe most
important and common methods in geochemical exdioms the major
goal in the examinations was to detemmine the kdimn between the
presence ofindividual microelements n the roakd soil in the area under
consideration and microelements in the ashes ofl&/ialshaiica and
Thymus Alsharensis (Fig.2).

The two plants served as local indicabrs, sineg tre characteri-
zed by heirabundance in the site and the spexiiic ofcertain organs in
the plant compared to the same kinds found in athezrs.

It can be inferred from the data obtained and shovireble 1 that,
in terms ofthe average abundance, there is mailticease in the As, Zn
and Tl contents in some microelements n the r@ok$soil relative to their
average concentration in the rocks.

It should also be mentioned that the abund ancertafio microele-
ments is also infuenced by the Fe and Zn confaresent in the soil since
their hydroxides and oxides consume some microel@nich as As, Cu,
Ni, Se, Mo, Pb, Co, Zn, Tl etc.
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Table 1. Mcroelements in the soils in part of the Alshae S(INAA method, in
ppm)

Sbh Se W Zn Ba Tl As Co Cu Mn Ni i)

1 5 <5 <10 40 1900 14 20 7 9 443 21 21
2 9 <5 <10 74 770 21 49 20 34 1250 65 28
3 15 <5 <10 74 270 05 5 24 54 1260 71 12
4 5 <5 <10 79 770 20 35 23 40 1520 72 36
5 18 <5 <10 81 400 15 27 25 45 1440 82 23
6 8 <5 <10 78 410 13 36 27 50 1690 83 23
7 5 <5 <10 55 240 05 15 20 26 1720 62 13
8 14 <5 <10 97 500 09 31 22 32 767 78 23
9 <5 <10 79 330 05 5 25 46 1150 75 23
10 7 <5 <10 55 760 09 5 18 26 588 59 23
11 5 <5 <10 102 350 05 36 24 46 1240 62 23
12 18 <5 <10 19 20 16 39 5 6 374 17 9

13 11 <5 <10 26 520 06 42 34 15 522 580 13
14 28 <5 <10 3# 730 51 132 34 23 678 519 16

15 129 <5 <10 72 1100 100 2000 19 19 973 56 22
16* 12 <5 <10 20 100 44 2000 6 20 183 38 21
17* 7 <5 <10 36 20 38 1243 5 13 154 20
18* 5 <5 <10 28 2000 50 1172 14 39 713 18
19 8 <5 <10 21 1900 9 388 5 18 181 14
20 7 <5 <10 18 1700 31 137 2 25 26 5

21 5 <5 <10 32 1800 14 856 9 23 250 18
22 11 <5 14 64 170 98 395 15 11 537 25
23 5 <5 <10 100 420 87 443 20 12 232 23 15
24* 12 <5 <10 227 20 47 583 14 6 84 17 10
25* 8 <5 <10 119 1100 38 1249 8 10 22 24 42
26 5 <5 <10 71 1700 4 151 14 383 39 26

27 16 <5 <10 100 1700 47 209 32 22 1040 30

28 16 <5 <10 331 720 26 1232 63 22 435 70

29* 5 <5 15 401 700 69 2000 217 59 6410 146
30 5 <5 <10 1 20 05 103 6 3 140 8 11

31* 11 <5 25 465 340 105 1830 97 68 5370 190 28
32* 10 <5 14 130 %0 92 761 25 27 5050 43 33

ngYgeGs

88y &

33 5 <5 25 93 480 34 866 27 17 8970 42 13
34 5 <5 <10 69 220 41 558 17 17 1100 34 26
35* 5 <5 <10 199 450 100 2000 45 15 2700 87 48
36* 5 <5 <10 70 210 100 2000 17 43 557 42 35
37* 5 <5 <10 79 1600 71 733 16 22 51 32 47
38 5 <5 <10 149 1200 100 2000 33 26 1690 55 59

39 11 <5 <10 172 1100 74 2000 42 32 4930 72 B2
40* 17 <5 <10 72 1500 40 1392 21 37 1530 34 57
* Sites whe e besides geoc hemical sample smaveaislso colected from plants.
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The Zn content in he rocks ranges fom 11 to 468 pnd com-
pared to the Zn contentin the ashes ofViolla Alsta (Tabk 2)it can be
ine red that the abundance of microelements i®rmiin almost all sam-
ples sudied and several times higher than thandf the rocks.

Increased contents of Tl in Violla of several huldtenes can be
noticed compared to its contens in the rocks anitl véhere the plant
grows.

Fig.1.Panoramicview iftheold dumps in the Alchite

Arsenic, which is common microelement in the roickshe area, is
less presentin the plants than Tl and Zn, but mbmndant in the ashes of
violla han thymus. Data obtahed indicate thatdnld As ar more
abundant in Violla due to their geo chemical conioacfig.3, 4).

In contrast, Zn as a signifcant biogene elemantety common in
the two plants in amount that are several timgbdnithan those in the
rocks - the amount of Thymus being higher thandi¥iolla (T able 3).
Other micoelemens were not found in sgnificamtoants and their
presence will notbe the subject matterofthisep.ap

Bearing in mnd that the elements under considenatire heavy
metals, known for their toxic propetties, the imged amount of certain
microelements, frst of all those of As and TI, efiare not known as
biogene microelements, pont out that these plpotisntial toxic materials
for the living world in the area. Eforts should meade to analyze a lamge
number of plants along with the analysis of thespmee of certain
microelements in individual plant organs. It willalke possble to camry out
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thorough investigations as well as establish treeledion in the abundance
ofindividual microelements in difierent plants awmdgans.

Fig.2.Foto ofthe Volla Alcharca
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Table 2: Micoelements n the ashes of Violla Alsharica (FBS) method, in
ppm)

Be Cd Mo Zn Ba TI As Co Cu Mn Ni Pb
1 1 19 61 320 320 224 34 25 41 1800 43 76
2 1 15 78 280 450 218 45 18 40 1700 43 67
3 1 09 92 230 340 200 28 17 43 1560 42 75
4 1 20 85 250 230 195 33 15 42 1600 45 72
5 1 25 35 350 280 230 38 29 39 1800 38 81
6 1 10 43 340 320 215 37 27 45 1700 37 69
7 1 12 101 180 340 167 34 25 35 1400 33 70
8 1 19 67 170 360 187 29 20 28 1900 33 81
9 1 15 65 310 380 200 30 22 32 1800 45 45
10 1 08 69 320 310 229 31 18 41 1800 45 67

Table 3: Mcroelements in he ashes of Thymus ash aren€B-4ES method, in
ppm)

Be Cd Mo Zn Ba TI As Co Cu Mn Ni Pb
1 1 - 7 424 86 55 7 12 120 1400 110 65
2 1 1 6 450 890 65 12 23 110 1500 120 45
3 1 09 5 430 895 45 15 15 98 1300 130 47
4 1 11 7 440 950 43 16 18 78 1600 80 53
5 1 - 6 410 940 23 23 20 65 1200 75 55
6 1 12 8 390 980 78 15 21 110 1400 78 52
7 1 16 4 380 870 102 10 22 70 1600 95 61
8 1 - 6 360 830 110 8 10 85 1300 92 60
9 1 - 5 420 94 140 5 11 90 1800 81 56
10 1 13 7 380 820 150 7 16 95 1600 76 57

Condusions

The results presented in the paperlead to theusioc that there
is pronounced correlation between the distributibmdividual microele-
menst in he soils ofthe Alshar deposit and thHosed in Violla Alsharica
and Thymus Alsharensis. The correlation is paitidylpronounced in ele-
ments such as Tl which is very common in the p lamstioned. Ths con-
centration disthguishes them as separate kindsvhres Violla Alsharica
and Thymus Alsharensis. Zinc also occurs in largetents in the plants
discussed and is an indicator of the possible posefsignificant indi-
vidual concentrations ofsome microelements irsthits.
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Logaritmic correlation of As contentsin soiland plants
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Fig. 3. Logarithmic co relation d egram of As cartgein soil and plants
fromth e the Alsar

Correlation of the Tl contents in soil and plants
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Fig. 4.Logarithmic co rrelation diagram of Tl com&in soil and plants
fromth e Alsar
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