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ABSTRACT. A layer rich in re-precipitated calcite is formed around geo-chemical barriers in regions with hot and dry climate, immediately under 
the organic soil or near the water table. This layer, referred to as “calcrete” or “caliche” in international literature, is widespread under the organic 
soil layer in the Thracian Plane. It grows and replaces the organic soil layer, thus causing loss of soil fertility. An increase in the rate of calclete 
growth is expected, due to the global tendency of temperature raise and aridization. In order to take measures for effective management of 
agricultural land affected by calcretization, it is necessary to study the process of calcrete formation. Undersoil, soil and atmospheric precipitation 
are the main sources of calcium and carbon that form the calcite. Surface and underground waters are the transporting agent that facilitates the 
mobilization and immobilization of calcite. Interactions of different natural and anthropogenic factors leading to formation of the calcrete crust, its 
growth and negative impact on the soil diversity and fertility are the subject of a multidisciplinary project, lead by the University of Mining and 
Geology. Initial data are presented from studies on the geomorphology, geochemistry, hydrochemistry, hydrology and physical chemistry of 
carbonate precipitates in the investigated region.  
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 pH-  HI 99121, 
 HI 993310   HI 98204. 

  
: Ca2+  Mg2+ - , 

HCO3- –  ( ), Cl- –  
,  SO42-  –  , Na++K+ 

– . 
 

 
    ( )  

. 
 pH  

 pH  8.4-
8.9. ,  

 
 (  1)  pH = 5.8-

7.20. ,  
,   (  

1  2, 6  7). , -
 

 (  3  4).   
,  

.  
, ,  

. 5-7  
. 

, ,  
 

 ( pH)  (  
)  

. ,  
, 

.  
 

 1.  
 

-
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

t,oC 17 16 16 14.5 23.5 23.5 23.5 
pH 20oC 7.20 7.07 6.3 6.7 6.20 5.86 5.97 

pH 20oC - - - - -0.96 -1.07 -0.84 

 20oC 
S/cm 

23 17 18 19 33 24 30 

HCO3- 
mg/L 

- - - - 15.3 12.2 12.2 

SO42-

mg/L 
- - - - 14 11 13 

Cl- mg/L - - - - 5.5 9.1 5.5 

Ca2+ mg/L - - - - 8.2 8.2 6.0 

Mg2+ mg/L - - - - 3.0 2.2 4.0 

Na++K+ 
mg/L 

- - -  <0.2 <0.2 <0.2 

: 1. . ; 2. . ; 3. . ; 
4. . ; 5. . ; 6. . ; 7. . .  

: 5 – -
 –  

 CaCO3,  CaCO3.MgCO3; 6 – -
 –  

CaCO3,  CaCO3.MgCO3; 7 – -
 –  

 CaCO3,  CaCO3.MgCO3 
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 2 m.  
,  
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 0.5  1.5 m.  
 

 2 
  

 
 

1 2 3 4 5 

t,oC 23 21 22 23 19.5 
pH 20oC 7.5 7.8 7.6 7.8 7.65 

pH 20oC +0.28 +0.46 +0.19 +0.16 +0.31 
 20oC S/cm - 2648 1710 1545 4142 

HCO3- mg/L 363 336 448 427 592 
SO42- mg/L 1440 1400 420 350 2400 
Cl- mg/L 35 74 29 24 33 
Ca2+ mg/L 527 559 220 191 598 
Mg2+ mg/L 62 80 40 40 358 
Na++K+ mg/L 102 44 49 37 21 

: 1. ; 2.  
; 3. ; 4.  

; 5.  2.  
: 1  2 - -

 –  
CaCO3,  CaSO4.2H2O; 3  4 -  
–  CaCO3,  CaSO4.2H2O; 5 -

 –  CaCO3.MgCO3, 
 CaCO3. 
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.  

   
 1, 2  5)  
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,   
 13.1%, 11.7%  11.09%.  
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 pH  
.  

 
 

–  175 mg/L.  
 NO3-  

. 
 

 3   
 

   
 

    
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

t,oC 14.5 16 14.6 14 15.7 15.8 13.4 
pH 20oC 7.50 7,56 7.45 7.30 7.73 7,33 7.74 

pH 20oC +0.12 +0,22 +0.2
6 

-0.15 +0.1 +0.24 +0.15 

 20oC 
S/cm 

2504 895 389 2272 788 2042 1390 

HCO3- 
mg/L 

366 400 397 389 457 533 546 

SO42- 
mg/L 

1200 116 50 286 30 286 192 

Cl-   mg/L 42 58 6 100 9 88 44 
Ca2+ 

mg/L 
324 198 149 304 106 209 127 

Mg2+ 

mg/L 
74 5 12 25 35 31 23 

Na++K+ 
mg/L 

235 5 10 51 37 136 130 

: 1.  
;  2.  

; 3.  
; 4.  

; 5.  
; 6. ; 7. .  

: 1 – -
 –  CaCO3; 2 -

 –  CaCO3.MgCO3,  
 CaCO3; 3  –  

CaCO3.MgCO3,  CaCO3; 4 – -
 –  CaCO3;  5  –

   –  
CaCO3; 6 –  – 

 CaCO3; 7 -
 –  CaCO3 

    
 
   1-4   

. 5-7  
.  

 6  7  
 ( 9/16.03.2001 .  

,  
, . 30/28.03.2001 . 12/18.06.2003 . 

, 
, . 

63/2002 .)  
.  1 

 4 ,  
 

,  
 1)  
.  

 
 

   ,  
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:  11.7 ; =9.5; pH=+0.40; 20oC = 
1107 S/cm; : Ca2+=94 mg/L; Mg2+ = 35 
mg/L; Na++K+ = 74 mg/L; HCO3- = 145 mg/L; SO42- = 265 mg/L; 
Cl-=51 mg/L; CO32-=56 mg/L – -
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. .   
 

 
 

pH 

 KCl 

pH 

 

 
, 

 S/cm 

1-1; 0-20 6,93 7,94 180 
1-1;; 20-40 6,94 8,12 188 
1-1; 40-60 7,12 8,09 174 
1-1; 60-80 7,24 8,28 215 
1-2; 0-20 6,97 7,88 216 
1-2; 20-40 7,02 7,85 188 
1-2; 40-60 7,03 8,17 224 
1-2; 60-80 7,07 8,18 232 

4; 0-20 7,24 8,35 180 
4; 20-40 7,38 8,20 185 
4; 40-60 7,90 8,03 152 
4; 60-80 7,88 8,10 161 

LK4-1; 0-20 7,26 8,28 186 
LK4-1; 20-40 7,41 8,20 198 
LK4-1; 40-60 7,01 8,05  210 
LK4-1; 60-80 6,93 8,07 188 
LK4-2; 0-20 5,73 7,66 145 
LK4-2; 20-40 5,63 7,55 180 
LK4-2; 40-60 5,57 - - 
LK4-2; 60-80 5,63 - - 
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