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Аbstract. The Landscape Catenary Reflects The Role Of The Leading Geological-Geomorphological Fac-

tor. This Is Consistent With The Synergetic Principle Of Subordination (Haken's Principle). The Object Of The 

Study Was The Landscape Catenary Of The Ecotone Space Between The South Of The Volga Upland And The 

Northern Yergeny. The Test Sites "Lysaya Gora", "Gzlp Volgograd-Cherkessk", And "Chapurnikovskaya Balka" 

Were Identified. During The Study, The Methodology Of Landscape-Catenary Sections Was Used, Including The 

Study Of: Mesorelief; Plastic Relief (The Ratio Of Positive And Negative Elements Of Mesorelief); Microrelief 

And The Structure Of The Soil Cover. The Novelty Of The Research Lies In The Fact That For The First Time In 

Domestic Practice, A Method Of Analysis And Modeling Of Landscape Catenae Is Proposed, Based On The Syn-

thesis Of The Principles Of The Catenary-Logistics Approach, Methods Of Terrain Plasticity, Morphodynamic 

Analysis And Remote Monitoring.The Methodology Of Landscape-Catenary Sections Allows Us To Conduct A 

Modern Analysis Of The Plasticity Of Mesorelief And Soil-Landscape Cover. This Makes It Possible To Adapt The 

Technologies Of Creating A Forest Management System To The Intra-National Variation Of Forest Suitability, I.E., 

The Adaptation Of Forest Reclamation Systems To The Spatial Heterogeneity Of Specific Litho-National And Soil 

Conditions. 

Keywords: Catena, Leading Factor; Geological And Geomorphological Facto; Relief Plasticity; Granulo-

metric Composition; Type Of Tracts. 

 

Introduction 

 

For The First Time, The Concept Of A Catena Was Proposed In Soil Science [6]. The Catenary Complex Is 

Understood As A Sequence Of Soil Varieties Formed, As A Rule, On The Same Parent Rocks, But With Differ-

ences In Altitude Level, Relief Slope And Unequal Characteristics Of Water Flow. Slope Differentiation Of Surface 

Runoff Is One Of The Most Important Reasons For The Regular Change In The Morphological Structure Of Soil 

Profiles In Topokaten. Gradually, The Concept Of Catena Became More Voluminous: The Soil-Hydrological Con-

tent Of The Term Was Supplemented With Soil-Cartographic, Soil-Geomorphological, Landscape. 

The Analysis Of Processes Based On The Catena Concept Is Mainly Aimed At Clarifying The Type, Inten-

sity And Action Of Lateral Processes Leading To The Formation Of Conjugations Of Landscape Units. Katena 

Should Be Called A Mono-Vector Connection Of Communicating Stows In A Regular Series Caused By Certain 

Laterally Acting Processes. At The Same Time, The Focus Is Not On The Location Of Tracts In The Chain, But On 

The Spatial Connection Carried Out By The Processes. It Is Not Caused By Groundwater And Substrate, But Creat-

ed Primarily By Relief And Gravity.  

The Cyclic Development Inherent In The Relief Determines The Ontogeny Of Soils And The Phylogeny 

Of The Structures Of The Soil Cover. G. N. Vysotsky [2] Wrote "... Nothing Like Relief Complicates, Diversifies, 

Does Not Reform All Other Factors Of Life". These Differences Are Most Pronounced On The Slopes. Slopes Are 

An Integral Geotopodynamic System With A Fairly Large Number Of Possible Combinations Of The Relative Posi-

tion Of Sections Of A Certain Shape, Length And Steepness: Convex-Concave, Convex-Rectangular-Concave, 

Stepped, Straight. There Are Various Interrelationships Between The Morphometry Of The Slope And Many Prop-



Alexander Sergeevich Rulev, Gleb Alexandrovich Rulev, Olga Vasilyevna Ruleva 

 

4667 

 

erties Of The Soils Lying On Them (Morphological, Chemical, Water-Physical, Etc.). On Convex Areas, Soil Ero-

sion Increases Downward With Increasing Steepness And Length. On Concave Soils, Weakly Eroded And Re-

claimed Soils Are Formed Due To A Decrease In The Steepness And Runoff Energy. Summarizing The Above And 

Other Particulars, We Can Say That The Relationship Between Soil Properties And Geomorphological Processes On 

The Slopes Is Controlled Mainly By The Steepness, Length And Curvature. The Principle Of The Leading Factor Is 

Traditionally Applied In Physical Geography And Landscape Ecology, However, It Is Interpreted In Different 

Ways. Many Recognize Two Main Independent Factors As The Leading Landscape Differentiation - Bioclimatic 

And Lithological-Geomorphological [11]. But Other, Sometimes Inherently Extreme, Views On This Matter Are 

Known. F. N. Milkov [10], For Example, Considered It Expedient To Distinguish Heterogeneous Genetic Series 

And Groups Of Landscapes: Climatogenic (For Example, Monsoon), Tectogenic (Mountain And Lowland), Litho-

genic (For Example, Karst), Hydrogenic (Bog, Floodplain, Saline), Etc. Depending On The Specifics Of The Natu-

ral Conditions Of The Regions, The Leading Role In Their Emergence And Development May Belong, In His Opin-

ion, To One Or Another Factor. Hence, The Conclusion Is Drawn "About The Equivalence Of Landscape Factors". 

N. A. Solntsev Adheres To A Fundamentally Different Position [12]. He Was Convinced That The Main Thing In 

The Regional Physical And Geographical Differentiation Of The Earth's Land And The Morphological Organization 

Of The Landscape Is Always One Of The Most "Strong", In His Opinion, The Geological And Geomorphological 

Factor. All Others Play A Subordinate Role. In Recent Years, The Well-Known Geomorphologist A. N. Lastochkin 

Has Actively Supported The Views Of N. A. Solntsev [4]. 

It Should Be Emphasized That The Principle Of The Leading Factor In The Organization Of Open Systems 

Has Found Weighty Confirmation In The Theory Of Synergetics, The Founders Of Which Were Made In The 70s. 

Xx Century I. Prigogine And G. Haken [16]. Haken's Research Has Established: In Self-Organizing Systems, When 

Variables With Different Characteristic Times Interact, The Real Behavior Of The System As A Whole Is Described 

Mainly By Slowly Changing Variables, While Mobile Variables Adjust, Adapt To More Stable. In Other Words, 

Long-Lived Variables Of Self-Organizing Systems Dominate Short-Lived Ones. As A Result, The Behavior Of The 

Dissimilar Components Of The System Becomes Coherent - Consistent. This Conclusion Formed The Basis Of The 

Synergetic Principle Of Subordination (The Principle Of G. Haken). 

Through The Efforts Of Landscape Ecologists, The Slope Dynamics Of Soils Began To Be Considered In 

Conjunction With The Dynamics Of Biota [2]. The Catenary Approach Assumes That In The Chain Of Regularly 

Replacing Each Other Landscape Units (Facies, Tracts, Localities) From The Watershed Down The Slope To The 

Foot To The Bottom Of The Valley, The Evolution Of Soils Occurs, The Succession Of Vegetation And Animal 

Population. 

 

Materials And Methods 

 

The Object Of The Study Was The Landscape (Natural-Anthropogenic) Catena Of The Ecotonic Space Be-

tween The South Of The Volga Upland And The Northern Yergeny Along The Route Lysaya Gora - Chapur-

nikovskaya Balka - Vdnc (Volga-Don Navigable Canal). 

The Landscape Catena "Northern Ergeni" Provides For A Transect Polygon With The Following Test Sites:  

– Lysaya Gora; 

– Gzlp (State Protective Forest Belt) Volgograd-Elista-Cher-Kessk; 

– Chapurnikovskaya Beam.  

During The Study, The Methodology Of Landscape-Catenary Sections Was Used, Including The Study: 

– Mesorelief; 

– Relief Plastic (The Ratio Of Positive And Negative Mesorelief Elements); 

– Microrelief And Structure Of The Soil Cover. 

Studies Of Natural And Natural-Anthropogenic Landscapes Were Based On The Use Of A Complex Of 

Heterogeneous Data And Included Several Stages: 

– Collection Of A Priori Information On Geomorphological And Soil Data, As Well As On Topographic 

And Thematic Maps; 

– Office Decoding And Field Standardization Of Space Photo Information; 

– Landscape Profiling Of Catenary Complexes Of Key Areas; 

– Landscape-Reclamation Interpretation Of Space And Cartographic Information In Order To Assess Rec-

lamation Conditions And Landscape Zoning Of The Territory Of Polygons. 



Landscape Katena "Northern Ergeni" 

 

4668 

 

The Method Of Relief Plastics, Which Consists In Establishing The Boundaries Between Convex And 

Concave Relief Forms According To The Isohypsum Of Topographic Maps, Makes It Possible To Obtain The Basic 

Basis Of A Landscape Map. The Method Was Developed By A. N. Lastochkin, I. N. Stepanov, A. A. Ilyina And 

Others [14]. 

In The Selected Model Forest Belts, Guided By Ost 56-69-83 [1], Training-Type Test Plots Were Laid, The 

Number Of Which In Each Of The Landscape Areas Was Determined Taking Into Account The Prevalence Of The 

Species Composition And Age Structure Of Plantations Used In Protective Afforestation. 

The Soil Cover Is Represented Mainly By Chestnut Soils. The System Of Soil Horizons Of Chestnut Soils 

According To The Accepted Classification And Diagnostics Of Soils Is Given Below. [8]:  

Soil Type - Chestnut: 

- Typical With A Deeply Developed Profile (80-120 Cm) – Aj-Bmk-Cat-Cca, [A-B(B1)-Bck(Ck)-Cc]; 

- Typical With A Medium Developed Profile – Aj-Bmk-Cat-Cca, [A-B(B1)-Bck(Ck)-Cc]; 

- Typical On Two-Term – Aj-Bmk-Cat-Cca-P, [A-B(B1)-Bck(Ck)-P]. 

The Development Of These Soils Occurs Under Conditions Of Unstable And Insufficient Moisture By At-

mospheric Precipitation, Which Causes A Small Accumulation Of Humus, A Small Depth Of Soil Wetting With 

Moisture And Leaching Of Salt Products Of Soil Formation. 

The Morphological Profile Of The Soils Of The Study Area Is Characterized By A Clarified Structureless-

Layered Humus Horizon Of Low Thickness, A Clearly Pronounced Compacted Horizon В1, A Dense And Deep 

Carbonate Horizon Sk. 

The Advantage Of The Landscape-Catenary Section Methodology Is That It Allows Analyzing The Pro-

cesses Of Soil-Landscape Cover At Several Levels At Once - From Combinations Of Natural Boundaries That 

Make Up The Type Of Terrain To Landscape Areas. 

The Novelty Of The Research Lies In The Fact That For The First Time In Domestic Practice, A Technique 

For Analysis And Modeling Of Landscape Catenas Based On The Synthesis Of The Principles Of The Catenary-

Logistic Approach, Methods Of Relief Plastics, Morphodynamic Analysis And Remote Monitoring Has Been Pro-

posed. 

Soil And Forestry Research Was Based On A Comparative Geographical Approach [15]. The Study Of The 

Structures Of The Soil Cover Of Various Levels Of Complexity Was Carried Out By Laying Profiles And Drilling 

Wells With Subsequent Sampling Of Soil Samples In Key Areas. 

During Landscape-Catenary Profiling, Taxonomic Features Of Soils (Field Name, Combinations, Varia-

tions, Mosaics, Tachets), Mesorelief (Uplands, Lowlands, Mesoslopes), Moisture Conditions (Automorphic, Hy-

dromorphic, Semi-Hydromorphic), Lithological Composition Of Rocks, Granulometric Composition Of Carbonate 

Content (Depth Boiling), The Thickness Of The Humus Horizon (A + Ab1, Cm). 

In The Classification Of Soils In Russia [8], The Taxonomy Of Chestnut Soils Has Undergone Significant 

Changes. Subtypes Of Chestnut And Light Chestnut Soils Are Distinguished At The Type Level In The Division Of 

Accumulative-Carbonate Low-Humus Soils Called "Chestnut Soils". Some Of The Light Chestnut Soils Are Classi-

fied As Brown Soils In The Same Section. An Underdeveloped Genus Was Placed Together With Underdeveloped 

Brown Semi-Desert Soils In The Department Of Organo-Accumulative Soils Called Light-Humus Soils. Dark 

Chestnut Soils Are Also Assigned To A Different Division. 

The Division Of The Type Into Subtypes In The Classification Of 2004 [8] Was Carried Out On The Basis 

Of Alkalinity, Salinity, And Hydromorphism, As Well As Due To Anthropogenic Disturbances In The Upper Part 

Of The Profile. Five Subtypes Have Been Identified: Typical, Solonetzic, Saline, Hydrometamorphic (According To 

The 1977 Classification [7], These Are Meadow Chestnut Soils) And Turbocharged. 

 

Results And Discussion 

 

Numerous Studies [5,13,17] - I. V. Mushketova, A. D. Arkhangelsky, A. V. Tsygankov Drew The Border 

Between Ergeny And The Volga Upland Along The Otradnensky Fault Within The Volgograd, Which Is A South-

western Continuation Of The Great Volgograd Fault. 

The Geomorphological Distinction Of Northern Ergeni Lies In The Presence Of Ancient Erosional Forms, 

The Beams Have A Trough-Like Shape In The Transverse Profile. For The South Of The Volga Upland, Young 

Erosional Incisions Prevail. This Is Due To The Different Intensity Of The Latest Tectonic Movements. Northern 

Ergeni Envisage A Low Asymmetric Location, Which Abruptly Drops Off To The Sarpinsky Lakes And Impercep-

tibly Merges With The Don Plains. As A Result Of Erosion Processes, The Plateau Is Built Into A Chain Of Hills 
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And Ridges, Separated By Strongly Eroded Gully Valleys. The Eastern Slope Is The Most Dissected, Because The 

Difference In The Basis Of Erosion Is 25-30 M Between The Western And Eastern Slopes. The Landscape Catena 

"Northern Ergeni" Runs Along The Junction Of Two Landscapes Of Erosional Plains: Volgograd And Severo-

Ergenensk, Described By A.G. Zhurkina [3]. The Catena Ends In The Sarpa Landscape Of The Accumulative Sea 

Plain. 

The Test Site "Lysaya Gora" Is Located On A Slightly Wavy Watershed-Upland Plain And Belongs To 

The Type Of Tract Of Slightly Wavy Plains Of Interbeam Watersheds On Loams With A Thickness (0,5-1 M) Un-

derlain By Ergeninskiy Sands Of Light Chestnut, Weakly Alkaline Soils. The Lysaya Gora Test Site Is Of Interest 

From The Point Of View Of The Heterogeneity Of Its Lithological-Facies Structure. On A Small Area With Signifi-

cant Elevation Changes, Almost The Entire Set Of Sediments Characteristic Of The Volgograd Region Is Found. 

The Absolute Heights Vary From 140 M To 50 M. The Elevation Changes Are Reflected In The Nature Of 

The Relief - The Spurs Of The Hill, Relatively Sharply Descending To The Valley Of The River Volga.  

Along With Extraglacial Deposits, Which Include Loess-Like Loams, Deposits Of Caspian Transgressions 

Can Be Found Here - From Clays To Quartz Sands. The Coordinates Of The Center Of The Test Area Are 48о38’n 

And 44o24’e. According To The Data On The Granulometric Composition (Table 1), They Are Characterized As 

Loose Sandy Soils. Physical Clay Content In The Arable Horizon 3-1,7%. To A Depth Of 2 Meters, The Granulo-

metric Composition Varies From Sand And Sandy Loam To An Interlayer Of Light Loam. The Humus Content Is 

Presented In Table 2. The Amount Of Humus In The Surface Horizon Varies From 0,48 To 0,16%, 0,36 To 0,08% 

In The 20-40 Cm Horizon And From 0,28 To 0,08% In The 40-60 Cm Horizon. 

 

Table 1 - Granulometric Composition Of Soil (According To Kachinsky) Test Site "Lysaya Gora" 2016. 

№ 

 

Incisi

on 

Depth 

Cm 

Fraction Size, Mm Soil Name 

1-0,25 0,25-

0,05 

0,05-

0,01 

0,01-

0,005 

0,005-

0,001 

<0.001 Physical 

Clay  

1 Secti

on 3 

(Point 

3) 

0-20 16,37 79,15 1,48 1,44 0,44 1,12 3,00 Loose Sand 

2 20-40 19,06 77,38 1,88 0,64 0,48 0,56 1,68 « 

3 40-60 12,59 84,02 1,33 0,61 0,40 1,05 2,06 « 

4 60-80 21,49 74,08 1,53 0,44 0,61 1,13 2,18 « 

5 80-100 17,13 68,08 5,50 2,02 2,14 5,13 9,29 Coherent 

Sand 

6 100-120 15,92 55,45 8,40 2,02 2,84 15,37 20,23 Sandy 

Loam 

7 120-140 16,75 65,54 5,96 1,55 1,10 9,10 11,75 Sandy 

Loam 

8 140-160 24,79 57,83 6,69 1,47 1,47 7,75 10,69 « 

9 160-180 22,43 62,38 4,24 1,58 1,57 7,80 10,95 « 

10 180-200 22,79 48,81 10,77 1,64 3,95 12,04 17,63 « 

11 200-220 16,04 46,67 14,88 1,81 5,52 15,08 22,41 Light Loam 

12 220-240 0,86 90,62 4,84 0,29 0,20 3,19 3,68 Loose Sand 

13 240-260 24,82 39,46 8,40 2,89 5,37 18,70 27,32 Light Loam 

14 260-280 0,33 83,47 4,57 1,14 1,68 8,81 11,63 Sandy 

Loam 

15 280-300 2,85 87,70 2,54 0,93 0,45 5,53 6,91 Loose Sand 

 

Table 2 - Volumetric (Acidimetric) Method For The Determination Of Carbonates In Soil Samples (Point №3). 

№  Sample Name Depth, Cm Со2 Content Of 

Carbonates In % To 

Dry Soil 

Сасо3 Content 

Calculated On Dry 

Soil 

1 Point № 3 0-20 0,55 1,26 

2  20-40 0,81 1,85 

3  40-60 0,29 0,67 
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4  60-80 0,37 0,84 

5  80-100 1,03 2,35 

6  100-120 0,89 2,02 

7  120-140 0,66 1,51 

8  140-160 0,37 0,84 

9  160-180 1,22 2,77 

10  180-200 5,17 11,8 

11  200-220 6,6 15,1 

12  220-240 1,5 3,44 

13  240-260 3,66 8,3 

14  260-280 2,7 6,1 

15  280-300 2,5 5,8 

 

The Test Site "Gzlp Volgograd-Elista-Cherkessk" Is Located On The Territory Of The Soviet And Ki-

rovsky Districts Of Volgograd, The Approximate Area Is 600,3 Hectares. The Border Between The South Of The 

Volga Upland And Northern Ergeny Runs Along The Otrada Gully. The Test Site Is A Landscape Ecotone, Includ-

ing Mesocatens Of The Gornaya Polyana, Otrada, Kapustnaya, And Prudovaya Gullies, Where The Ergeninsky Aq-

uifer Is Exposed. Therefore, These Gullies Have Preserved Unique Forest Ecosystems. 

The Following Types Of Natural Boundaries Are Distinguished [3]: 

– Slightly Clayey Upland-Watershed Plain On Heavy And Mantle Loams, Underlain By Yergenin Sands 

With Light Chestnut Alkaline Soils, In Places With Meadow Chestnut Soils Along Depressions; 

 – Gently Sloping And Sloping (3-100) Coastal Slopes Of Predominantly Northern Exposure On Deluvial 

Heavy Loams With Light Chestnut Slightly To Medium Washed Out Alkaline Soils; 

– Sloping And Steep (Over 100) Heavily Eroded Coastal Slopes, Southern Exposure, Composed Of Delu-

vial Heavy And Soft Loams, Underlain By The Ergenin Sands And Maikop Clays, With Light Chestnut Steppe 

Soils; 

– Damp Sections Of Beams Cutting Through The Ergenin Aquifer In The Thickness Of The Ergenin Sands 

With Meadow-Chestnut Or Chernozem-Like Soils Under Forest Ecosystems. 

According To The Data On The Granulometric Composition (Table 3), The Characterized Soils Are Light 

Clay And Heavy Loam. The Content Of Physical Clay In The Arable Horizon Of Light Chestnut And Meadow 

Chestnut Is From 35,5 To 40,0 %. The Predominant Fraction Is Silty (0,001 Mm), However, The Content Of Coarse 

Dust Is Very High. Thus, The Soils Are Characterized As Silty-Coarse-Silty. 

 

Table 3 - Granulometric Composition (Test Site "Gzlp") 

Horizon, 

Depth Cm 

Fraction Size, Mm 

1-0,25 0,25-0,05 0,05-0,01 0,01-0,005 0,005-0,001 ‹0,001 ‹0,01 

Light Chestnut 

А1 0-10 0,31 7,69 34,37 12,66 12,01 30,66 55,53 

В1 11-28 0,19 6,26 34,79 6,65 11,79 37,72 56,16 

В2 28-38 - 4,79 35,96 5,96 8,89 36,00 51,85 

В2/С 40-50 0,20 4,63 33,72 6,34 8,46 31,06 45,86 

С1 50-70 - 8,07 34,21 5,67 8,91 24,93 39,41 

С2 90-100 - 8,48 32,96 5,91 10,00 26,06 41,97 

С2 140-150 0,12 10,85 34,99 5,13 9,97 26,47 41,57 

Meadow Chestnut 

Аdp 0-10 3,79 19,75 32,61 6,96 2,61 30,49 40,06 

Аp 1-20 1,46 13,23 33,24 10,73 7,72 30,64 49,08 

А1 20-30 1,38 14,25 34,79 7,09 8,73 31,13 48,95 

В1 30-50 0,79 8,36 38,14 6,29 9,48 34,86 50,63 

В2 50-60 1,31 11,15 32,95 6,17 7,29 35,24 48,70 
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В2/С 60-80 0,94 6,18 36,91 1,35 7,66 29,59 38,60 

С1 110-120 2,58 17,47 31,44 9,09 2,06 20,84 31,99 

С2 130-140 3,19 22,31 24,57 3,00 4,73 26,99 34,72 

 

The Humus Content (Table 4) Is Low In The Ap Horizon Light Chestnut 2,1% In The Meadow Chestnut In 

The 0-20 Cm Horizon 4%, In 20-40 Cm 2%. 

Table 4 - Humus Content In The Test Area, Lysaya Gora, 2016. 

№  Section, Cm Depth, Cm Carbon Content, % Humus Content, % 

1 Point 1, 0-20 0,27 0,48 

2  20-40 0,14 0,25 

3  40-60 0,16 0,27 

4 Point 2, 0-20 0,19 0,34 

5  20-40 0,21 0,36 

6  40-60 0,16 0,28 

7 Point 3, 0-20 0,095 0,16 

8  20-40 0,046 0,08 

9  40-60 0,046 0,08 

 

Severe Forest Growing Conditions Of The Semi-Desert Created Certain Difficulties In Growing Large 

Tracts Of Forest Crops And, First Of All, Imposed Restrictions On The Range Of Tree And Shrub Species: The 

Species Composition Of Forest Crops On The Territory Of Volgograd Is Rather Poor (Table 5). The Dominant Spe-

cies Here Are Scots Pine (Pínus Sylvéstris), Pseudoacacia Robinia (Robínia Pseudoacácia), Small-Leaved Elm 

(Ulmus Parvifolia), Ash-Leaved Maple (Ácer Negúndo) And Pedunculate Oak (Quércus Róbur), Found In Massifs, 

Rocker, Curtain) And Mixing Schemes. The Most Common Shrub Species Is Golden Currant (Ribes Aureum). 

Table 5 - Taxonomic Characteristics Of Forest Stands 

№ Species 

Compositio

n 

Age, 

Years 

Nsr, M Dsr Bonitet Stock, M3 

/ Ha 

Number Of Trees Per 

Hectare 

Total, 

Pcs 

Dead, % 

Test Site "Lysaya Gora" 

1 10s 45 9,2 14,3 Iii 190 1660 15 

2 10s 49 9,6 15,0 Iv 147 1200 20 

3 10s 50 11,0 17,2 Iii 301 1400 10 

Test Site "Gzlp Volgograd-Cherkessk" 

1 10 Rо 39 7,0 10,4 V 22 1100 60 

2 10 S 45 7,2 18,0 V 50 300 45 

3 5 Klya 35 7,8 16,0 V 32 500 10 

 5 Rо  11,0 13,0  40 500 15 

 

The Test Site "Chapurnikovskaya Balka" Has A Length Of 5 Km, It Stretches From North To Southwest, 

Having An Arched Shape In Plan And Numerous Screwdrivers. The Density Of Erosional Dissection Reaches 1,5 

Km Per Km2. The Depth Of The Main Incision Reaches 30-35 M In The Middle Part, Decreasing In The Lower 

Reaches To 10 M. The Slopes Are Smooth, Since The Gully Is Worked Out In The Sands. The Plateau Is Formed 

From The Surface By A Thick, Over 30 M Thick Stratum Of Neogene Ergenin White Sands, Fine And Medium-

Grained. The Coordinates Of The Center Of The Chapurnikovskaya Gully Are 48o 30'n, 44o30'e. The Western 

Slope Of The Eastern Exposure Is Slightly Lower, But Steeper - About 6 °. Soil-Forming And Underlying Rocks Of 

The Bottom And Slopes Of The Gully Are Sharply Different. The Eastern Slope Is Composed Of A Stratum Of Lo-

ess-Like Loams And Clays Of Light Brown And Yellowish Color. They Are Underlain By Sandy-Argillaceous De-

posits, Below Which There Are Tertiary Sands. On The Western Slope, The Thickness Of Loess-Like Rocks Varies 

From 0,5 M To 2,5 M; Medium-Grained Sands, Underlain By Bluish Shale Clays, Often Pinch Out Onto The Day 
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Surface. The Western Slope Is Irrigated With Groundwater Flowing From The Above Sandy Layer. The Bottom Is 

Lined With Alluvial-Deluvial Sandy Deposits, Which Are Characterized By A Loose Composition And Oblique 

Bedding.  

The Following Types Of Natural Boundaries Are Identified Within The Test Site: 

– Slightly Undulating Interbeam Watersheds On Low-Thickness Loams, Underlain By The Ergenin Sands 

With Light Chestnut Slightly Barely Solonetsous Soils; 

– Undulating-Hilly Slopes Of Inter-Girder Ridges, Mown By Ergenin Sands, Laid On Maykop Clays With 

Meadow-Chestnut Light Loamy Soils; 

–Troughs And Stretched In Loess-Like Loams On Meadow-Chestnut Soils Wet Sections Of Gullies Cut-

ting Through The Ergeninsky Aquifer, Underlain By Maikop Clays With Dark-Colored Chernozem-Like Soils. 

On The Slope Of The Eastern Exposure, The Soil Is The Most Homogeneous In Terms Of Its Granulo-

metric Composition; Down The Profile It Changes From Loamy To Light Loamy. The Silt Fraction (<0.001) Is 22-

31% (Table 6). The Soils Of The Western Slope Are Light, The Fraction Of Coarse Dust Is 10-12%, And The Frac-

tion Of Fine Sand Is 52-65%. The Soils Of The Bottoms Are Layered With Light Loam Sand. The Largest Percent-

age Has A Fraction Of Coarse Dust 34-38%. 

Table 6 - Granulometric Composition Of Soils (Test Site "Chapurnikovskaya Balka")   

Soil Type Horizon, 

Depth, Cm 

Humus,% 

(According 

To Tyurin) 

>1 1-

0,25 

0,25-

0,05 

0,05-

0,01 

0,01-

0,005 

0,005-

0,001 

<0,001 Sum Of 

Particles 

<0,01 

Light Chestnut 

Loamy (East-

ern Slopes) 

А1 0-10 

А1 10-20 

В1 25-35 

2,00 

2,00 

0,94 

– 

–  

– 

1,1 

1,2 

0,7 

19,5 

18,3 

15,5 

36,1 

38,3 

35,1 

5,7 

4,5 

5,1 

7,5 

4,8 

4,7 

24,9 

27,4 

22,9 

38,1 

36,7 

32,7 

Light Chestnut 

Loamy (East-

ern Slopes) 

Ап 0-10 

Ап 10-20 

В1 25-45 

С 85-95 

2,65 

3,50 

1,50 

– 

– 

– 

– 

– 

1,2 

1,8 

2,0 

1,0 

13,8 

14,2 

14,6 

13,1 

36,2 

33,2 

38,6 

36,5 

5,9 

6,6 

3,3 

6,3 

9,6 

10,1 

8,8 

4,6 

30,4 

31,9 

30,2 

30,9 

45,9 

48,6 

42,3 

41,8 

Dark Colored 

Loamy 

Ап 0-10 

А1 10-30 

В2 50-60 

С1 90-100 

3,20 

4,20 

2,05 

– 

– 

– 

– 

– 

0,8 

1,7 

1,0 

1,1 

8,5 

7,8 

8,5 

8,9 

34,4 

37,1 

38,7 

38,4 

6,5 

6,2 

6,2 

6,0 

11,4 

10,7 

9,4 

– 

33,6 

34,0 

34,4 

– 

51,5 

51,7 

50,0 

– 

Light Chestnut 

Sandy Loam 

(Western Ex-

posure Slopes) 

А1 0-10 

А1 10-20 

В1 55-65 

С  80-90 

0,10 

1,17 

1,00 

– 

– 

– 

– 

– 

20,7 

24,2 

18,0 

16,7 

55,6 

58,6 

63,2 

64,8 

10,3 

6,7 

5,9 

6,2 

0,9 

1,0 

0,5 

0,3 

3,3 

2,1 

1,6 

1,7 

8,7 

7,2 

10,2 

9,9 

12,8 

10,3 

12,3 

11,9 

Light Chestnut 

Sandy Loam 

(Western Ex-

posure Slopes) 

А1 0-8 

А1 10-20 

В1 30-40 

С1 83-90 

1,60 

3,00 

1,40 

– 

– 

– 

– 

– 

4,3 

13,1 

15,0 

12,8 

52,9 

60,5 

61,4 

61,5 

11,7 

9,6 

7,4 

10,0, 

2,1 

1,0 

0,9 

0,7 

3,2 

3,0 

2,9 

2,7 

12,9 

12,2 

11,6 

11,7 

18,3 

16,2 

15,4 

15,1 

 

Chapurnikovskaya Gully Covers An Area Of 1127 Hectares [9], Includes Areas Of Virgin Steppes With A 

Unique Massif Of Ravine Oak Forest 120-150 Years Old, Which Is The Southern Outpost Of Oak (Quércus) In The 

Southeast Of The European Part Of Russia. Dubrava Occupies 161 Hectares. Вin The Upper Part Of The Gully, A 

Stand Of Low-Growing Oak (Quércus) With An Admixture Of Birch Bark (Ulmus Campestris) And Apple (Mālus) 

Was Formed. In The Rare Undergrowth There Are Tatar Maple (Acer Tataricum), Buckthorn Laxative (Rhámnus 

Cathártica), Rose Hip (Rōsa), Hawthorn (Crataégus), Euonymus (Euónymus) And The Turn (Prúnus Spinósa). 

Down The Slope, In The Deep Part Of The Squirrel, Oak Stands Prevail (Quércus) With A Small Admixture Of 

Aspen (Pópulus Trémula) And Birch Bark (Ulmus). Rare Old-Growth Dumpy Oaks Have Survived Here (Quércus). 

Tatar Maple In The Underbrush (Acer Tataricum) With An Admixture Of Euonymus (Euónymus), Haw-

thorn (Crataégus) And Rose Hips (Rōsa). Even Lower Along The Slope, In The Deeper Part Of The Gully, Where 

There Are Springs, Powerful Oaks With Straight Trunks Grow. On The Edges Of The Forest - Tatar Maple (Acer 

Tataricum) And Euonymus (Euónymus), And Below The Spring Along The Stream - 40-50-Year-Old Alder (Betu-

laceae) Coppice Origin. Oaks Grow Here Only Singly Along The Slopes Together With Dense Thickets Of Tatar 
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Maple (Acer Tataricum), Euonymus (Euónymus) And Thorns (Prúnus Spinósa). Towards The Mouth, The Gully 

Expands, And Due To The Sharp Increasing Anthropogenic Pressure, It Has Become Almost Treeless, Overgrown 

With Shrub And Wormwood-Grass Vegetation. 

The Methodology Of Landscape-Catenary Sections Makes It Possible To Carry Out A Modern Analysis Of 

The Plasticity Of The Mesorelief And Soil-Landscape Cover. This Makes It Possible To Adapt The Technologies 

For The Creation Of Pfs To The Intra-National Variation In Forest Suitability, I.E. Adaptation Of The Systems Of 

Forest Reclamation To The Spatial Heterogeneity Of Specific Lithofacies And Soil Conditions. 
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