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Contents of the soil map and principles of soil cover representation.

1. Main predictabilities of Russia’s soils geography.

The geographical location of Russia on Euro-Asian continent, significant length of the territory, non-identical historical development way for  her different parts, complex orographic and geological structure determined diversity and space mixed bag of soil cover, led to appearance of horizontal latitude and vertical zones and identified facial & provincial variations in soil cover structure.

The head (senior) and common (general) predictability of Russia’s soil cover distribution, reflecting on the map, latitude zones,  made conditional on transformation of radiation balance when moving from North latidudes of the Arctic and the  Sub-Arctic towards the South of the territory to the boundaries of  Caucasus and borders of Kazakhstan, Mongolia and China. Arctic, arctic & tundra and tundra soils  belong to the Northern group of the latitude zone number of soils, and chestnut-colour and  brown ones belong to the South group. Transitions between them are characterized by appearing complex soil cover structures  including podzolic, soddy-podzolic, grey forest and black soils (chernozems).

For the first time the soil cover of Russia’s Northern areas is shown so thoroughly and completely taking into consideration new achievements in investigations of these hard to get territories. Among arctic soils on the map there are the following:

- arctic desert,  representing non-differential mass without an organogene horizon.  They are usially saline and calcareous ( limy );

-  actually arctic soils, developed as isolated ”pockets” and spots under areas occupied by plants. They have a weak  (1-2 cm) humus horizon, that is changed by  non-differential mass;

- arctic calcareous (limy), having a humus horizon upto 5 cm and carbonates from the surface;

- arctic hydromorphic non-gley, which profile is strongly cryoturbined. Their main areal is the south part of the Arctic zone;

- arctic gley soils having a gley profile with the depth of melting upto 50 cm. They are developed under grass- (cottongrass-)  moss bogs.

Among arctic and tundra soils low gley-humous and humous-gley soils are picked out on the map.

Somewhat south gley moor, peaty and moor & humous (gley soils) soils, having a gley non-differential profile and differential gley soils in which frost retinization of humus, clay (silt) and R2O3 differentiation is expressed, are classified as  actually tundra soils.

On the base of recent investigations of Russia’s soils a new soil type  - sub-brown soils typical for  North-East regions has been picked up. In this connection among tundra soils  sub-brown dark, light and without division ones are shown on the map. After all specific soils of tundra greenlands, having low cover with peat sod (lump of sward), humous horizon with the depth upto 5-10 cm and humus gley mass, as well as soils of tundra spots where an organo-accumulated horizon is absent are picked up and shown on the map.

Analysis of geographic soil distribution and the region’s soil cover character has demonstrated that the latitude horizontal zones distribution was developing  in the complex and diverse form. It is because of pecularities of circulation processes, that are connected with location of one or another part of the territory according to oceans and huge areas of water, defining humus degree and climate continentalness and leading to setting large pedobioclimatic provinces - fasciae.

There are four pedobioclimate fasciae, namely: European moderate continental, West Siberian continental, East Siberian extra-continental and  Far East monsoon ones identified on the territory of Russia.

Each of mentioned fasciae inside it included segments of latitude horizon zones is characterized by their own spectrum of  its soil types and soil cover structure.

The latitude horizontal distribution of zones has got  the most complete reflection on the map on East European and West Siberian plains. Consenquently  nine soil& ecologic zones, each of which is characterized by definite spectrum of soils forming its soil cover are picked out within  Russkaya ravnina.  They are the following:

- polar & tundra one - stone-polygon and crack-polygon complexes of arctic desert and arctic & tundra low gley humous soils;  heap (mound, hillock) & bushy complexes of tundra gley loamy anf tundra illuvial & humous sandy soils ( sub-brown tundra soils) with bog& tundra (tundra gley peaty and moor ) soils and plain and large heapy boggy complexes of peaty swamp (upper) up-river and peaty swamp degradating (mineralizing) soils, forming large areals on plain low drained watersheds;

- forest & tundra - north taiga one - heapy & rugged land (tussocky marsh) complexes of tundra podzolized, tundra surface-gley differential loamy (clayey) soils with bog & tundra soils and sandy illuvial & humous podzols, forming large-contour combinations with large-heapy and bed &  swamp boggy complexes, occupying low-drained watersheds;

-    meditaiga one - podzolic loamy (clayey), sandy illuvial & poor humous podzoland bog soils, chiefly upland moors;

- south taiga one - soddy-podzolic loamy (clayey), soddy-podzolic illuvial-iron, bog-podzolic (peaty- and soddy-podzolic-gley) and swampy peaty and peat-gley humous soils of marches (low moors);

- coniferous forest and broadleaf-bearing forest ones - grey forest, grey forest gley and swampy, chiefly peaty & humous and peaty & humous & gley soils;

- forest-steppe one - black podzolic, leached and typical, meadow  black, meadow-boggy and meadow  soils;

- steppe - black soils ordinary (common) ones,  south and solonetzic ones with round-spot and stream-dip solonetzic compexes of black soils, meadow & black soils, meadow soils and structural alkali soils;

- dry steppe one - dark chestnut-colour and chestnut-colour, chestnut-colour solonetzic and stream-dip  and round-spot ravine solonetzic, compexes of chestnut-colour, meadow-chestnut-colour, meadow soils with solonetz;

- semi-desert one - light chestnut-colour and brown, often solonetzic soils and stream-dip and round-spot ravine structural  alkali soil complexes of light chestnut-colour, chestnut-colour, meadow-chestnut-colour, brown, meadow-brown, meadow soils with solonetz.

So completely as on Russkaya ravnina the latitude zone distribution is given for West-Siberian plain. However prevailing here circulating processes cause significantly (rather) more strong continentalness of the regional climate and its poor thermal (heat) supply and lithology &  geomorphological specifics of territory’s structure, insufficient   water permeability of soil and schistosity (lamination) of quarter rocks forming the plain, weak surface  breaking up, bad drainage have determined original, different from European part of the country character of soil cover. It is typical to form on the island part of the territory crack & polygon complexes of arctic primitive and  arctic & tundra weak gley humus soils; to develop on main land part in autonomous (independent) mezomorph conditions in arctic & tundra zones on clayey deposits of heapy & rugged land complexes with tundra gley humous and humous &  peatyand bog & tundra peaty-gley soils; to prevail on plain poor runoff inter-river areas, as  well as sea and river terraces  of peaty- and peat & gley and flood plain swamped soils, forming with tundra gley peaty  soils and ones of frost cracks polygon & bolster  complexes. 

Flat and large heap complexes of peaty boggy and peaty boggy degradating (mineralized) soils are widespread in forest tundra and north taiga on weak stream watersheds. In forest tundra and far north taiga under mezomorphic conditions on loamy deposits heap & rugged land and disorderly spot cryogene complexes of surface-gley and differential peaty & humous and humous soils with soils of tundra spots are formed, and sub-brown ones are formed on sandy deposits, taiga gley & humous and taiga gley-differential soils forming with soils of cryogene spots disorderly spot compexes are developed on the areas covered by forest.

It is noticed participation in soil cover of north taiga subzone of West Siberia on drained clay loams of territories (Severo-Sosvin upperland, Siberian Uvals), taiga eluvial & grey and gley non-differential and differential soils, changed on water-glacial sandy plains illuvial & poor humous anf peaty- and peaty-gley  illuvial& humous podzols, what coincide with less drained surfaces of plain and shallow lowers. It is typical for medium and south taiga under autonomous conditions (on watersheds) predomination of bed& water and lake swamp complexes of upper and transit peaty bog soils. On narrow watersheds and drained near river slopes podzolic, long season-confealed deep-podzoloc soils with second  humus horizon are formed. In forest-steppe zone small-contoured combinations and complexes of grey forest solodized soils with second humus horizon, meadow & chernozem, meadow solonetzic and meadow solodized soils prevail. Among soils of hydromophic  type boggy lower peaty and peaty & humous & gley ones prevail. In steppe zone fascia sub-types of ligulate chernozems are formed. 

Above mentioned predictabilities of soil cover distribution in West Siberia are given on the soil map of the RSFSR.

Significantly less clearly latitude horizontal zone distribution is watched in central after the Enisei-river and East after the Lena-river parts of Siberian region. It is explained from one hand by sharp climate continentality and increased role of cryogenesis in pedogene processes, and from the other hand, by pecularity of orography and geological structure of the territory, predomination of  strong divided denudational platos and folding mountain establishments, as well as wide spreading of trappe covers (rocks of main composition), limestones and other carbonate rocks. All mentioned conditions jointly have determined specification of soil cover in central part of Siberian region and its structure. Here primitive soil elluvia and places with cliff rocks on slopes and surfaces of composed by trappes platos flatting predominate. It is typical the separation on sharp forest slopes forming by trappes taiga ochre sub-brown soils, development of taiga congealment peaty & humous high-humus non-gley soils on plots of slopes with eluvo-deluvia clay granulometric composition; formation of granulozems on clay products of trappes winding. Formation of humous and soddy-carbonate soils connects with eluvia and eluvia-deluvia carbonate rocks in these conditions.

A special area in Siberian region is located in medium taiga sub-zone Prilensk plato and Central-Yakut ravnina. Here under cold arid soil formation the spectrum of palevy congealment soils (palevy typical, palevy carbonate, palevy solodized, palevy podzolized and grey-palevy soils, as well as specific for this territory complexes of congealment, meadow & chernozem, meadow, meadow & swampy and solonetzic soils, famous by the names “alases” and “charans” are developed.

Spesific for region of East Siberia zone of soil formation is Kamchayka - it is an area of active contemporary volcanism with a broad set of volcano soils types (volcano, layer-ash, layer-ochre, ochre and podzolic-ochre). 

Original are pedogeographic pecularities of South-East part of Siberian  region - Far East territory, including Amur area, south of Khabarovsk region and Sakhalin area. Here there are different types of soils: like chernozem soils of “Amur prearia”, meadow gley, meadow gley differential (meadow podbels) podzolic & brown gley, brown forest soils, as well as congealment boggy peaty soils of larch-ernic sphagnic goosefoots, forming on Amur-Zeya ravnina and in lower areas of the Amur-river huge areals.

Besides horizontal latitude zone distribution, specific for plains, on the soil map of Russia vertical soil-bioclimatic(pedo-bioclimatic) zone distribution has been shown. Sequence of changing vertical soil zones is identified by location of the mountain country within system of horizontal soil zones, its position according to oceans, as well as exposition of slopes (south, north ) and their location according to predominant moving of air masses. Besides this the order of location of vertical soil zones is influenced by temperature inversions, causing replacement of zones or even their elimination.

Depending on position of a mountain country in system of horizontal bio-climatic zones distribution there are five soil zones, namely: polar-tundra; forest-tundra north taiga; meditaiga; coniferous-broad-leaved ones.

Further division within mountain zones by provinces is carried out taking into consideration the structure of vertical soil zones distribution and ecologic regimes.  

2. Legend of the soil map and principles of the soil cover representation.

Contents of the RSFSR soil map (1:2,500,000 scale) includes four objects or sections of representation:

1. Nature diversity and territorial location of soils.

2. Main types of soil cover structure.

3. Granulometric and petrographic composition of pedogenetic rocks.

4. Soils position according to relief.

The number of soils picked out on the map includes both soils forming homogenous territorial areals or developing main background in a complex soil cover shown on the map with definite colours and letter & figure indices  and the  soils, being found only as secondary components within composition of soil complex areals, that are described with colour figure symbols.

Shown on the map plots of soils (marks of the legend’s first section) are units of a different classificational & taxonomic range.  Some plots mean genetic types of soils (for example, soddy-gley soils, solods and etc.); others mean subtypes (dark-grey, grey, light-grey forest, dark-chestnut-coloured, lihgt-chestnut-coloured and etc.); third plots mean lines (podzol soils with the second light horizon, meadow & black solod soils, chestnut-coloured solonetzic soils and etc.); fourth plots mean soil types (black soils typical fertile rich ones, medi-humous, poor-humous soils and etc.).  Some groups of soils not having definite taxonomic range (pine wood sands, alpine desert soils and etc.) are picked up as units of a high level.

New contents of the RF 1:2,500,000 scale soil map are to show podzolic soils with dividing them not according to podzol degree, but by depth of laying from lower bounder of podzolic horizon. As a result for Karelia and Leningrad region prevailing contours of fine podzolic soils are shown on the map; soddy-non-deep- and deep podzolic soils are shown for the central part of East-European plain; domination of deep-podzolic soils is shown in West Siberia; prevailing extra-deep-podzolic soils is shown for Altai and Salair Kryazh.

In steppe and dry steppe zones independent areals are fascia sub-types of black and chestnut-coloured soils: sub-types of mycellium & carbonate leached typical ordinary black soils are shown in Predkavkazie and Kuban;  conglomerated black soils (chernozem) are shown in lower course of the Kuban-river, and huge massives of sub-types of brown-grey forest, transiting to brown soils are shown on the north slope of Big Caucasian ridge; huge areals of meadow & black soils are shown for the first time on Oka-Don ravnina.

Consequently on the RF map some new types, sub-types and stocks of soils are shown for the first time. Kinds of soils as the most lower taxones are picked up only for soils of podzolic type and black soils (chernozems), which systematics has been developed in details.

Principles of colours for soils contours can be arranged according to the following two positions:

1. All soils of the main line of automorph genetic soil types (podzolic, grey forest soils, black soils (chernozems), chestnut-coloured ones and etc.) are marked with pink, brown, yellow and other colours, derivative from red and yellow parts of spectrum; bog soils, solonetz and saline soil (solonchaks) are marked with blue and purple colours, derivative from blue and purple parts of the spectrum, and alluvial meadow soils are marked with green colour, derivative from red-yellow and blue zones of the spectrum.

2. Distribution of above mentioned colours is made in such way that the most dark colours areused for natural more dark (more humous) soils. Sub-types of soils are shown with shades of a soil type main colour.

Letter & figure indices consist of three parts:

- main part, consisting of one capital and small letters, more rarely two capital or one capital and two small letters, indicating for the most part a type of a soil;

- one or two,  more rarely three small letters, placed right up in the main part ofindices and showing chiefly a sub-type of a soil;

- a figure or a letter placed right down, marking stocks and kinds of soils.

However complete conformity of letter & figure index construction with taxonomic level of a marked soil is not always kept because during composing indices requirements of their graphic compactness have been taken into consideration.

According to soil cover structure there are four kinds of contours identified on the  map:

1. Simple (homogenous) contours are picked out in the cases if any soil occupies more then 85% of contour square in soil cover. In these cases soil contours are shown with a colour of prevailing soil and its index. Minimum size of homogenous contours on the map is set in15 sq. mm. by width not less than 2 mm.

2 and 3. Contours, shown heterogeneous but relatively low-complex soil cover, in which  prevailing soil occupies less than 85% of contour square, are sub-divided on two types of structure: combinations and mosaics.

Soil combination is regular alternation of rather huge (about several hectars or scores of hectars natural areals of substantially different soils, having formed on homogenous maternal rocks and having genetic connection between each other, caused by local variability of hydro-termic regime and flora mainly under mezorelief influence.

Soil mosaic is similar to combination according to components’ sizes, but its emergence connects with spatial variability of soil forming rocks, that makes soil cover complex and contrast. Genetic links between components are expressed weaker than in combinations and spatial pattern of soil cover is less ordered.

For marking on the map combinations and mosaics colour (ground), an index and a colour  extrascaled symbol. Ground colour and index mark predominant in this contour soil, colour extrascaled symbols show following components. Minimum size of contours for this group has been set in 80 sq. mm with the wigth not less than 5 mm, that provides possibility to write indices and to put symbol.

4. Soil complexes are the most intricate structures of soil cover, in which  alternation of small (from unit upto the first scores metres in horizontal direction) “spots“ of sharply distinguishing soils, interconnecting in their genesis and forming specific landscape organizations. Ecologic and economic significance of complexes are determined according to combination of their components’ properties. On the RSFSR Soil map they are united in two big groups, namely: complexes of cold regions (arctic, tundra, north taiga) and complexes of steppes and semideserts.

Contours with complex soil cover are shown with colour figure lithographic nets, moreover a form of a net expresses genetic & geometric structure of complexes, but colour and index corresponds with prevailing component of this complex, complete component composition of complexes is discovered in text of the map legend, moreover arranging components is given according to their share participation in composition of complex.

According to relief conditions soil contours on the map are divided into two groups - plain and mountain  ones.

Plain positions are not picked up on  the map by any additional  marks as well as accepted for the main characteristics of this soil contour (colour, index, shading, symbols). It relates to soils on flat non-divided or weak wavy low plains and on more divided, lumbering, wavy, hill upper plains, watershed platos. Variations of relative altitudes on  inter-river areas upto100-200 m are typical for them.

The mountain group of soils is shown on the map with slope (squinty) coloured shading. For mountain position of soils arable farming is rather limited due to divided relief and it is possible even part small contour utilization od lands  applying special techniques. Absolute altitudes here are more 500 m, variation of relative altitudes are rather significant, prevailing relief’s elements are strongly sloping and steep slopes.
3. Data base for the soil map.


The attributive characteristic of typical profiles for Soil Map of Russia in scale of 1:2.5 M (1989) is a purpose of database (DB) creation. 

The DB of the soils is made accordingly the legend and detail of the Soil Map of Russia in a scalе of 1:2.5 М (1989), which is the official and most up-todate standard document, reflecting the scientific concept of soils and soil cover of the country. A set of parameters used in the DB corresponds to a great extent to specified ones in the international soil databases SDB and FAO-ISRIC (Brimer a.o., 1986); FAO (1990); in the SOTER project (the Soil and Terrain Digital Database, 1993); in the IIASA designs. Also the earlier proposed approaches have been taken into the consideration.

The conceptional model of the DB includes next aspects: 

SOIL


1: N
Genetic Horizons


N: N

Attributes

SOIL – description of soil unit on taxonomic level which is reflected on map (from elementary soil combination to variation).

 GENETIC HORIZONS – description of soil horizons.


ATTRIBUTES – descriptions and values of soil parameters in genetic horizons of typical soil profile. 
Data base for the soil map of 1 : 2,500,000 scale has been developed generally according to the results of pedoagrochemical investigation of Russia’s territory (see Bibliography). 
Generalized data on sub-types of soils are presented for the most widespread types (for instance, for soddy-podzolic soils with different depth of a podzolic horizon; light grey, grey and dark grey forest soils; black podzolic, leached, typical, ordinary and south; etc.). Results of separate investigations are given in data base for poor researched soils (volcano, march and etc.). In several cases  experts’ evaluation of separate indices (for example, contents of mobile phosphorus and potassium forms in some soils of Siberian  region) is given.

The set of indices characterizing humus state,  main acidity and katyon exchange properties of soils, contents of different iron (ferrium) combinations  forms, contents of nutritive substances (N, P2O5, K2O), mechanic composition and soil density has been identified.

It should be noted, that humus contents, pH, hydrolic acidity, capacity of katyon exchange, contents of exchange bases, mechanic composition, soil density is usually defined during study of soils. For these indices there is enough large volume of data, allowing to characterize every soil, picked out on the map statistically reliable.

Contents of nitrogen, phosphorus and potassium, especially their mobile forms are distinguished by significant variability both temporal and spatial. Besides there are lots of methods for identification of these indices used for soils of different types. The generalized meanings of these indices  for every soil are given within  data base. Data on contents of mobile forms of phosphorus (P2O5)  and potassium (K2O) have been estimated using coefficients and are given in the scale of these elements provision for soils according to Chirikov’s method.

Exchange hydrogen and aluminium in sighificant quantaties are only in acid or non-saturated with bases soils. In general exchange acidity is not a broad defined index. Distribution of different iron (ferrium) combinations forms are devoted only special researches, given not for all soils. Quantities of different iron (ferrium)  combinations forms and exchange hydrogen and aluminium, mentioned in data base, correspond with soil types in general, but not individual sub-types and kinds of soils.

Characteristics of every horizon  according to each index is  given as an interval, but not as a specific meaning. It is necessary in connection with  significant spatial variability of all soil properties.

Figure “0,0” for any index means that contents (quantity) of estimated index is zero.

3.1.  Horizons of soil profile.

To develop data base the following genetic horizons have been used, namely:

O  horizons, containing not less than 70% (in volume) organic substance of different decomposition degree (mineral parts chiefly as a mechanic dash), locate both on surface of mineral soil deposit  and in any of its part ( cellar) as well as  can form soil profile completely (peaty soils).

Among them there are:

O1 horizons, formed generally from non-decomposing or poor decomposing plant residues, what even fully preserved main features of their initial form;

O2 horizons consisting of mainly from medium-decomposing plant residues, partly having preserved their initial form ( as pieces of plant tissues);

O3 horizons, which organic mass represented completely lost initial form plant residues;

AO upper organic & mineral horizons, containing significant quantity (from 30 upto 70% in volume) of organic mass of different degree of decomposition, what is chiefly in mechanic mixure with mineral part and easily separates from it;

A1  upper mineral horizons, the most dark coloured in profile; contain good humus  organic material, formed locally and being in close connection with mineral part of soil;

A2  the most light and non-coloured  in profile mineral horizons, laying under horizons O, AO and A1, and in case of numerous profiles under any horizon upper than locating profile; have not got morphologic indices of gley, typical for horizons G;

B mineral horizons, laying under horizons AO, A1, A2 ( and in case of their absence under horizon O) and characterized by any variation of colour and structure in comparison with A, distinguishing from G and C;

G mineral gley horizons, having within bigger part of a fresh cutting area (not less than 70%)  bright blue, blue-grey, green, brown (rust-coloured) colours, homogenous or alternating;

G1 glet horizons, coloured in bright blue and blue ones, homogenous and alternating;

G2 gley horizons, multi-coloured and turning blue, blue-grey and brown (rust-coloured) ones;

G3 mineral horizons, having oliva, green, grey-green colours;

C soil forming rock, not changed substantially by soil formation;

D bedrock, different from soil forming one, lays under soil profile, has not been changed substantially by soil formation;

S horizons, strongly cemented (solid, hard) in humid and dry states (conditions), able to serve as water resistance or barrier for flat erosion; have developed as a result of concentration of different chemical combinations (ferrium oxids, silicon dioxide, Ca and Mg carbonates, salts and etc.), cementing soil mass;

K frail, cell crusts thickness not more than 5 cm, forming surface part of soil profile.  

Any of mentioned mainhorizons (O1, O2, A1, A2, B, G1, S  and etc.) can be subdivided on sub-horizons according to quantitative variation of a horizon’s main index. In these cases an additional Arabic number is added to a horizon’s index right down (O11, O12, A21, A22, and etc.)

Transitional horizons, which indices of upper and lower horizons change gradually, are marked with indices of correspondent upper and lower horizonts, writen near by. The first one is index of horizon, which indices prevail in a transitional horizon (A2B1, A1B1).

Transitional horizons, where indices of upper and lower horizons break into each  other or combine are marked  with indices of upper and lower horizons divided by a slope line A2/B1, A1/B1.

Cellar horizon is given in square brackets [A1].

Congealed, water resistant, cemented with ice soil horizons, found in the moment when describing a profile are marked with index of the main  horizon with a special mark in front of its index as number “one” with underlining (1_BC).

 Horizons with temperature below zero in the moment of description, but not being water resistant (ice can be or not), are marked with the main index with an arrow directed down before it ( (BC).

Different characteristics of main horizons such as presence of cabonates salts, morphologically expressing alkalinity  and etc. are marked with small indices. They are placed right after the main index and also marked with Latin but small letters.

Small indices mark the following properties (characteristics) of soil profile genetic horizons, namely:

ca (Bca, Aca, Cca (example)) - presence of calcium and magnesium carbonates;

pca(Bpca, Apca) -presence of carbonate rocks crushed stones among melkozem without carbonates;

cs (Bcs) - visually noticed spots of gypsum;

s (Bs) - visually noticed spots of light soluble  salts;

fe(A1fe, Cfe) - ferralitic composition of mineral mass (poor, less than 5% contents of initial minerals except the most resistant ( quartz, silica, rhuthylium and etc.), caolinit, galluazit, alluminium and ferrium oxids privail in silt (clay) fraction);

fa (A1fa, Bfa, Cfa) - ferralitized composition of mineral mixture (at the same time as different initial minerals a significant role in composition of mineral mass caolinit, galluazit, ferrium hydro-oxids, and sometimes aluminium oxids);

sl (Bsl) - solonetzic and alkaline horizons;

m (Bm)- mineral horizons, which main morphological characteristics have been formed as a result of initial mass local changing (metamorphological);

n (Bn) - presence of hard (solid) concretions (of any composition), that can be separated from soil mass;

a (A1a, A2a) - horizons, having essential variations in morphology, connected with  human being  activities (ploughed, cultivated & irrigated, compacted from machinary vibration, cultivated as a result of farmyard manuring, peating and etc.);

g(A2g, Bg) - presence of morphological indices of gley, insufficient to consider these horizons as G1, G2, G3;

h (Bh) – illuvial & humous horizons of dark-brown and brown-red colours;

f (Bf) - illuvial & ferrium horizonds of bright yellow, redand brown-yellow colours;

t (Bt) - horizons of more heavy (hard) granulometric composition, than above mentioned, with visual indices of fine dispersed material injection like layers on cracks, pores, faces of structural separations ;

p (Bcp) - presence of stones with size > 1 cm (crushed stone, gravel, lumps, boulders, rubble and etc. ) in quantity > 10%  in volume;

h (A2h, Bh) - horizons, not going on day surface and not contacting directly with horizons O and AO; have more dark humus colour in black & grey in comparison with an upper laying  horizon; non-cellar (second humus horizons, horizons of grey, dark-grey humus accumulation above water resistant barriers including above soil congealment, illuvial & humus horizons in neutral and alkaline soils);

z (A1z,Oz) - presence of abundant soil fauna vital activities traces (coprolites, incsects’  cysts, worm holes, mole holes, marmot burrows, lemming holes and etc.);

v (Av,O2v) - horizons, consisting of (50% or more) alive plants’ parts (steppe peat felt, root-hair systems, sward lump horizons, meadow soils, top layer of  moss and lichens);

su (BCsu) -mineral black and dark-grey horizons, having hydrogen sulphide smell and containing ferrium  sulphides;

d (BCd) - characteristics of dynamic phenomena of soil mass moving;

ve (Ave, Bve) -  characteristics of conglameration (fusion);

(Bca, Bm, Bc) - a line under a small index of a horizon means maximum this characteristic expression in it (in data base after small index there  is the mark “(“ ).

When having several small additional indices near main indices of a horizon they are writen via comma (B1m, f, g).

If there are light soluble salts in a horizon, gypsum and carbonates presence is not marked the index. In case of gypsum segments contents carbonates presence in the horizon is not marked in the index.

Up to down consequentive indexation of soil profile genetic horizons, characterized with indices gives a formula of the profile construction. When writing construction  of a profile indices of horizons divide with mark “dash”: O-A2-A2/B-B-BC-C.

If in some cases a horizon can be changed by another one, an index of a replacing horizon is writen in round brackets near the index of the  main horizon:

O-A1-A2(A1A2)-B-BC-C.

To mark a horizon which presence in the profile is not necessary, its index  is given in round brackets:

O-A1-A2-(A2/B)-B-BC-C.

If stratified (two or multinominal) structure of an initial rock (when thickness of layers is proportionate to thickness of soil horizons), indexation of layers with Rome figures (II, III and etc.) is introduced. Numaration of layers begins from the Rome figure II, taking into consideration that an upper layer was marked with figure I, what is eliminated during indexation of horizons (A1-B1-IIB2- IIBC). 

3.2 Structure of data base.

Data base includes the following items:

num - number of a soil, corresponding its number in legend for the soil map;

soil_rus - Russian name of a soil;

soil_fao - index of a soil according FAO classification;

horizon - index of horizon;

thick_min, thick_max - thickness of horizon, see(minimum and maximum meanings);

humus_min, humus_max - humus contents, %  to soil (minimum and maximum meanings); for organogene horizons (O and AO) loss during incandescence is shown;

CN_min, CN_max - relation C/N (minimum and maximum meanings);

ChCf_min, ChCf_max - relation Ch/Cf (minimum and maximum meanings);

pH_min, pH_max - pH H2O (minimum and maximum meanings);

h_ac_min, h_acx_max - hydrolytic acidity, mg-eq./100 g (minimum and maximum meanings);

ac_ex_min, ac_ex_max - exchange acidity, mg-eq./100 g (minimum and maximum meanings);

Al_ex_min, Al_ex_max - exchange Al, mg-eq./100 g (minimum and maximum meanings);

H_ex_min, H_ex_max - exchange H, mg-eq./100 g (minimum and maximum meanings);

CEC_min, CEC_max - capacity of cation exchange, mg-eq./100 g (minimum and maximum meanings);

BS_mln, BS_max - degree of  bases saturation, % (minimum and maximum meanings);

Ca_ex_min, Ca_ex_max - exchange Ca, mg-eq./ 100 g (minimum and maximum meanings);

Mg_ex_min, Mg_ex_max - exchange Mg, mg-eq./100 g (minimum and maximum meanings);

Na_ex_min, Na_ex_max - exchange Na, % from ECO (minimum and maximum meanings);

Fe_ox_min, Fe_ox_max - amorphous ferrum (iron) (oxalate extract),  % (minimum  and maximum meanings);

Fe_pyr_min, Fe_pyr_max - ferrum (iron) associated with organic substance (pyrophosphate extract),% (minimum and maximum meanings);

salt_min, salt_max -  water extractable components for salt soils, % (minimum and maximum meanings);

N_min,  N_max - general nitrogen contents, % (minimum and maximum meanings);

P2O5_min, P2O5_max - available phosphorus, mg/100 g (minimum and maximum meanings);

K2O_min, K2O_max - available potassium, mg/100 g (minimum and maximum meanings);

silt_min, silt_max - contents of silt fraction, % (minimum and maximum meanings);

clay_min, clay_max - contents of physical clay, % (minimum and maximum meanings);

sand_min, sand_max - contents of physical sand, % (minimum and maximum meanings);

b_d_min, b_d_ max - bulk density, g/cm

3 (minimum and maximum meanings).
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