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Fig. 1. Location 
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 Profile 1 -  Calcaric Rendzic Leptosol (Siltic, Humic) 
Location: subhorizontal inter-sinkhole main surface (152 m a.s.l.). Steppe with feather grass (Stipa pennata),  
                  fescue (Festuca valesiaca), wormwood species and forbs: Fragaria vesca, Filipendula vulgaris,  
                  Trifolium repens, Sanguisоrba officinаlis, Echinops ritro, etc.  
                  N 57°26'29.2" E 57°7'30.9" 
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Morphology: 

–  0–20 cm, mollic horizon, silt loam, very dark 
gray (10YR 3/1), weakly moist, weakly compact, 
fine angular blocky to crumbly structure, weak 
effervescence, many fine roots, few fine fragments 
of calcareous rocks, abrupt boundary; 

– 20–(47) cm, hard weakly weathered limestone 
(85%), light gray (10YR 7/1) with light yellowish 
brown (10 YR 6/4) fine earth (15%). 
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Table 1. Texture  

Horizon 
Depth  

[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-

0.25 

0.25-

0.1 

0.1-

0.05 

0.05-

0.02 

0.02-

0.005 

0.005-

0.002 
< 0.002 

Ah 0–20 13 3 17 17 7 5 16 18 14 3 SiL 

 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH 

H2O 
CaCO3 

[g∙kg
-1

] 

Ah 0–20 32 4.1 7.9 7.3 11 

 

 

Table 3. Elemental composition 

Horizon 
Depth  

[cm] 

SiO2 Al2O3 Fe2O3 CaO MgO MnO TiO2 K2O P2O5 

[%]  

Ah 0–20 50.51 10.42 8.21 19.65 8.03 0.18 0.65 1.80 0.27 
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 Profile 2 - Calcaric Cambic Phaeozem (Siltic, Colluvic, Protocalcic) 
Location: upper part of the sinkhole slope (3 m from the edge and 17 m down to the bottom; 151 m a.s.l.),   
                  inclination 33

о
. Grass-forb community dominated by wild strawberry (Fragaria vesca), feather  

                    grass (Stipa pennata), (Poa pratensis L.) and dropwort (Filipendula vulgaris).  
                  N 57°26'29.2" E 57°7'30.9" 
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Morphology: 

– 0–9 cm, humus horizon,  silt loam, dark grayish 
brown (10YR 3/2), weakly moist, friable, fine 
crumbly to subangular blocky structure, weak 
effervescence starting at 6 cm, densely pierced 
by fine roots, very few fine fragments of 
calcareous rocks, clear transition and wavy 
boundary;  

– 9–25 cm, silt loam, grayish brown (10YR 3/3) 
with darker mottles, some of them vertical 
(earthworm passage ways), weakly moist, fine 
subangular blocky, visible effervescence, many 
fine roots, very few fine fragments of calcareous 
rocks, clear transition and wavy boundary; 

– 25–42 cm, silt loam, light yellowish brown 
(10YR 5/4), weakly moist, friable, fine subangular 
blocky, visible effervescence, few fine soft 
carbonate concretions and pseudomycelium, very 
few fine roots, few fragments of calcareous rocks 
(up to 2х3х5 cm in size), gradual transition by the 
abundance of fragments, diffuse boundary; 

 – 42–(90) cm, silt loam, light yellowish brown 
(10YR 5/4), weakly moist, similar to the above 
horizon but has more limestone fragments, 
rather firm, weak subangular blocky structure, 
visible effervescence, no carbonate pedofeatures. 
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Table 4. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class 
> 2.0 2.0-1.0 1.0-0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah 0–9 14 4 16 16 7 6 19 19 11 2 SiL 

Ahk 9–25 16 3 17 18 8 7 20 16 9 2 SiL 

ABwk 25–42 21 5 14 14 5 5 14 19 20 4 SiL 

BCk 42–(90) 27 6 15 15 5 5 13 17 19 5 SiL 

 

Table 5. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH 

H2O 

CaCO3 

[g∙kg
-1

] 

Ah 0–9 34 6.1 5 7.6 23 

Ahk 9–25 12 1.5 8 7.7 39 

ABwk 25–42 - - - 8.0 86 

BCk 42–(90) - - - 7.4 46 

 

Table 6. Elemental composition 

Horizon 
Depth  
[cm] 

SiO2 Al2O3 Fe2O3 CaO MgO MnO TiO2 K2O P2O5 

[%]  

Ah 0–9 47.07 11.85 3.84 21.98 12.53 0.17 0.69 1.69 0.18 

Ahk 9–25 40.34 12.15 4.54 26.32 13.82 0.12 0.67 1.65 0.17 

ABwk 25–42 38.81 11.15 3.82 30.2 13.6 0.13 0.62 1.52 0.15 
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 Profile 3 - Cambic Someric Phaeozem (Siltic, Colluvic, Hyposkeletic) over Cambic Someric Phaeozem (Siltic, 
Colluvic, Hyperhumic, Hyposkeletic) over Cambisol (Siltic, Colluvic) 

Location: medium part of the sinkhole slope (10 m down from the edge, and 10 m to the bottom;  
                  148 m a.s.l.), slope gradient 33

о
. Plant community with fern (Gymnocarpium dryopteris) and  

                  herbs: Aegopodium podagraria, Alchemilla vulgaris, Galium aparine, etc. 
                  N 57°26'29.2" E 57°7'30.9" 
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Morphology: 

– 0–13 cm, mollic horizon, silt loam, very dark gray 
(10YR 2/2), moist, friable to slightly firm, fine 
crumbly and subangular blocky structure, weak 
effervescence at 10 cm, common fine roots, few fine 
fragments of calcareous rocks, clear and smooth 
boundary;  

– 13–40 cm, transitional horizon, silt loam, dark 
grayish brown (10YR 3/3), moist, rather firm, 
subangular blocky (fine and medium blocks), visible 
effervescence, common fine roots, many fragments 
of calcareous rocks, clear and smooth boundary; 

– 40–53 cm, buried mollic horizon, silt loam, black 
(10YR 2/1), moist, firm, fine crumbly and granular 
structure, visible effervescence, pierced by fine roots 
with fine aggregates hanging on them, few fine 
fragments of calcareous rocks of different 
weathering degree, clear and smooth boundary; 

– 53–72 cm, transitional horizon, silt loam, dark 
brownish gray (10YR 3/2), moist to weakly wet, firm, 
fine crumbly, visible effervescence, few fine roots, 
abundant fragments of calcareous rocks of different 
weathering degree, clear and smooth boundary; 

– 72–79 cm, buried humus horizon, silt loam, very 
dark grayish brown (10YR 3/2), moist to weakly wet, 
firm, weak subangular blocky structure, visible 
effervescence, few fine roots, abundant fragments of 
calcareous rocks, clear and smooth boundary; 

– 79–(110) cm, buried cambic horizon, loam, brown 
(10YR 4/3), moist to weakly wet, firm, weak 
subangular blocky structure, weak effervescence, 
few fragments of calcareous rocks in upper 10 cm. 
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Table 7. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class 
> 2.0 2.0-1.0 1.0-0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah 0–13 11 4 14 13 7 7 20 19 14 2 SiL 

ABwk 13–40 23 3 18 18 5 6 23 15 10 2 SiL 

2Akb 40–53 9 3 12 15 7 6 21 18 15 3 SiL 

2ABwkb 53–72 26 6 16 17 8 6 25 14 6 2 SiL 

3Akb 72–79  20 6 17 16 8 6 17 17 10 3 SiL 

3Bwb 79–(110)  6 7 15 17 8 7 21 17 6 2 SiL 

 

 

 

Table 8. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH 

H2O 

CaCO3 

[g∙kg
-1

] 

Ah 0–13 46 3.7 12 7.4 17 

ABwk 13–40 19 2.6 7 8.1 41 

2Akb 40–53 37 3.4 11 7.5 38 

2ABwkb 53–72 - - - 8.1 52 

3Akb 72–79  - - - 7.5 49 

3Bwb 79–(110)  - - - 7.9 45 

 

 

Table 9. Elemental composition 

Horizon 
Depth  
[cm] 

SiO2 Al2O3 Fe2O3 CaO MgO MnO TiO2 K2O P2O5 

[%]  

Ah 0–13 50.51 10.42 6.13 17.65 12.21 0.19 0.65 1.80 0.27 

ABw 13–40 48.56 11.31 5.83 17.37 14.27 0.19 0.66 1.47 0.18 

2Akb 40–53 53.03 10.81 6.92 15.81 10.01 0.33 0.75 1.85 0.21 

2ABwkb 53–72 50.30 11.10 6.20 18.10 11.20 0.21 0.71 1.20 0.17 

3Akb 72–79  51.20 10.80 5.90 16.30 10.43 0.26 0.69 1.33 0.23 

3Bwb 79–(110)  63.77 9.81 4.40 10.61 6.79 0.12 0.49 1.37 0.20 
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 Profile 4 - Cambic Phaeozem (Siltic, Colluvic, Pachic) 
Location: lower part of the sinkhole slope (17 m from the edge and 3 m to the bottom of the sinkhole;  
                  144 m a.s.l.), slope gradient  33

о
. Grass-forb community with leguminous plants and  

                  predominance of Aegopodium podagraria.  N 57°26'29.2" E 57°7'30.9" 
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Morphology: 

– 0–35 cm, mollic horizon, silt loam, very dark 
gray (10YR 3/1), moist to weakly wet, friable, fine 
subangular blocky and crumbly structure, weak 
effervescence at 20 cm, densely pierced by fine 
roots, few coarser roots, few fragments of 
calcareous rocks of different weathering degree, 
clear and  wavy boundary; 

– 35–60 cm, humus horizon, silt loam, 
heterogeneous in color: dark gray (10YR 3/1) and 
dark yellowish brown (10YR 3/4) mottles, moist, 
rather firm, subangular blocky structure, visible 
effervescence, few roots of any diameter, few 
fragments of calcareous rocks of different 
weathering degree, clear and wavy boundary; 

– 60–(100) cm, colluvial silt loam, heterogeneous 
in color: dark gray (10YR 3/1) and dark yellowish 
brown (10YR 3/4) mottles, moist, rather firm, 
weak subangular blocky structure, visible 
effervescence, few fragments of calcareous rocks 
of different weathering degree. 
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Table 10. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class 
> 2.0 2.0-1.0 1.0-0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah1 0–35 16 7 18 16 7 7 17 17 9 2 SiL 

Ah2 35 – 60  13 6 16 17 6 5 16 18 13 3 SiL 

ABwk 60–100 7 8 19 17 7 5 14 16 11 3 SiL 

 

 

Table 11. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH 

H2O 

CaCO3 

[g∙kg
-1

] 

Ah1 0–35 38 3.5 10.9 7.1 12 

Ah2 35 – 60  - - - 7.3 18 

ABwk 60–100 - - - 7.7 31 

 

 

Table 12. Elemental composition 

Horizon 
Depth  
[cm] 

SiO2 Al2O3 Fe2O3 CaO MgO MnO TiO2 K2O P2O5 

[%]  

Ah1 0–35 53.33 13.08 6.49 14.80 8.52 0.20 0.82 2.28 0.21 

Ah2 35 – 60  53.30 12.22 6.84 15.53 7.86 0.15 0.83 2.39 0.20 

ABwk 60–100 53.39 13.06 6.98 15.98 6.99 0.14 0.83 2.42 0.18 
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Fig. 2. Toposequence of soils on the slope of karst sinkhole in forest-steppe 
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