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SOILS 

fil.BIS FOR THE SYSTE:-i OF SOIL CL�J3SIFICATION 

Systems of classification generally reflect the state of knowledge 

of the objects classified at a particular time and, especially if the objects 

are very imperfectly understood, the personal bias of the taxonomists

concerned. It is, of course, advantageous to be able to recognise the 

bias of the taxonomist. If the principles on which a system has been 

constructed are formally stated, the bias can be more readily ascertained 

and the quality of the principles eva,luated. On the other hand if the 

taxonomist constructs a system intuitively it usually requires a considerable 

period of time to elapse before a satisfactory evaluation can be made. In 

this case the underlying principles, because there will be principles if the 

system has value, gradually emerge and only then can they be examined critically 

and the taxonomist ' s contribution properly appreciated. Since pedology 

is a comparatively new science most of the systems elaborated so far depend 

to a large extent on intuition. This is understandable b6cause the theories 

of soil formation that are by no means either comprehensive or 

thoroughly tested. Nevertheless the principles, such as they are, on 

which a system of classification is constructed should be stated as clearly 

and as concisely as possible. 

Soil bodies (Muir 1962) are the only real natural objects in pedology 

and they should be the objects classified by soil taxonomists� The usual 

way to olassify such large and complex objects, in pedology as in other 

sciences, is to consider only a small part at any one time and construct 

units that will accommodate these small parts. The traditional fragment 

studied by soil taxonomists is the soil profile (limiting profile is a 

more apt description) and it is with this that most systems of soil classification 

are concerned. 

The limiting profile is the nobject11 classified in the present system 

and all the units are limiting profile unit s. The no:rmal way to study a 

limiting profile is to determine, by field methods, how well it has been 

differentiated into horizons . The horizons, in turn, are studied by field 

and laboratory methods to ascGrtain their properties. Most taxonomis.ts 

consider all the horizons can be grouped into 4 or 5 master horizons. In 
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the present system all horizons are grouped into 4 master horizons which are 

defined e.s follows: -

.Ctn .A horizon is one formed at . th1:: surface of a soil body. It is 

characterised by a significant content of organic matter formed �n_l;li� 

from the sequence of vegstation growing on the soil body. 

almost entirely of organic matter. 

one formed below an A horizon. It 

It can consist 

characterised by 

an insignificant content of organic matter formed in situ and a. significa.nt 
� .... � 

loss of other constituents. 

A B horizon is one formed below an A horizon. It characterised by 

an insignificant content of organic matter formed in situ and a significant 

gain of other constituents. 

A C horizon is relatively unweathered matt)rial. 

An A horizon can havs many diverse properties, provided it has a 

significant content of organic matter formed more or less in situ from the 
- .,.,.,. .. 

current sequence of vegetation; the presence of organic matter over-rides

all other properties. It can show iic:.)letion of constituents as found in

an E horizon, augmentation of constituents a.s in a B horizon or nothing

othc:r than an increase in organic matter when it is similar in every other

respect to the C horizon.

It is convenient at this point to consider the principl�s of soil formation 

on which the pr8sent system of classification is based. The first can be 

termed the Principle of Soil-Body Formation. This principle states that 

soil processes occur within the soil body as a whole and are not restricted 

to the dimensions of soil profile pits or similar fra.gm�nts. This emphasises 

that soil is three-dimensional, and although it studied by means of 

soil profile pits, its true nature must be kept in mind. 

The second principle .is called The Principle of Developmental Sequences. 

At a given locus, a soil horizon belonging to one master horizon can be 

transformed with time into a second horizon belonging either to the same or 

to a different master horizon. L raw parent material (C horizon) supporting 

a veg0tation for the first tim& is a simple example of this. If the 

vegetation persists a sible L horizon will be formed a.t the surf'ace of 

the material, thus transforming the C horizon into an A horizon. 2imilarly 
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an L sub-horizon can bG transformed into a different / sub-horizon, or into 

a B sub-horizon and so on. Obviously, in time, this can lead to the 

transformation of profiles balonging to one limiting profile unit into 

profiles belonging to another unit. .Ul this can occur without any change 

in extornal conditions. 

The examples quoted above are based on morphology and th0 sequence of 

development is morphological. This is the usual form of sequence but another 

possible, na.rnely, a sequence based on eluviation and illuviation. ks yet, 

no comprehensive eluvial/illuvial sequence has been formulated, although 

eluviation and illuviation arc widely accepted soil processes. Such a 

S�Jquence is of wid�r applicability, as a seque:nc0 based on morphology is 

generally restrichd to a few closely-relat0d developmental stages and a 

large number of sequences are required to cover the known limiting soil 

profiles. The 0luvial/illuvial s�,quence, on the other hand, is something of a 

balancG sheet, not restricted to any one type of morphology but applicable 

to the whole field of soil profiles. For example, a limiting soil profile 

which has lost all its alkaline earth carbonate can be termed leached but it 

can be either a leached  gleysol or leached a,,rasol depending on its morphology. 

'Tith the group of leached aerasols it could be a brown calcareous soil or a 

leached chernozem. These considerations have made it possible to construct 

a system of classification based on eluviation/illuviation in the higher 

categories and on morphology in the middle categories. Th0 morphological 

stages can be considered refinements of the eluvial/illuvial classes. The 

overall effect is to yield classes of approximately major soil group level 

which differ little in fundarm:mtals from those of earlkr systems but which are more 

tightly cu,fined. 

The basis of an eluvial/illuvial sequence is that the loss or gain of 

constituents is not indiscriminate but follows some sequential pattern, however 

complex this may be. The main task to establish the pattern; once it is 

established a system of priorities for ths various characteristics can be set 

up. An order of priority in keeping with the saquence of events in soil 

profiles is one v1hich contains a larg8 element of objectivity and 

consequently one which provides a good basis for a system of classification. 
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Below is a list, not of constituents, but of groups of constituents

considered to be most intimately involved in soil proce3ss::,s.

Table 1. Constituents in Order of Solution.

1. 

2. 

Soluble Salts ( i)

Less-Soluble falts ( ✓) 

3. Clay ( f.)

---

4• Silica ( .ef) from rela.ti vely easily w0athercd minerals

5. Sesq_uioxidGs ( �)

The groups ar0 given in an ordi:.r which believed to reflect the most common

pattern of loss in a site with exce.ss rainfall. Naturally before a soil

could undergo lossos in the above ordor the starting material would have to

be a saline, calcar,�ous siallitic material containing clay, and sufficient

time would hav;a to elapse to permit th0 whole sequence of stages to be formed.

The following account gives an outline of what would happen at such a site.

�iv'hen a soil horizon containing soluble salts, less soluble salts, clay

and silicate minerals occurs on c:. site ·,vi th an excess of annual precipitation,

the first constitu0nt to be lost to drainage is the soluble ealts. Nev;:::,rthcless,

as long as the horizon contains a minimum of soluble salts it is considered

a saline horizon. Thero are three reasons for this. The first and most

important is the profound. cff0ct of soluble salts on pli3,nt life; the second is 

th0 effect of solubli:.: salts on the type of decomposition of silicate minerals

within a saline horizon; and the third is tho a.elicacy of soluble ss,lts as an

indicator of loss to drainage. ·,711.Gn the content of soluble salts is less than
�46.t�!

the minimum, the horizon ceases to be salin& and is regardE:d a.s ca.lcareot!.,

bocause it will still contain less soluble salts. Less soluble salts a-f{o �

ex0rt a profound influence on soil process,Js and plant life as well as acting as

an indicator of loss to drainage. The horizon contains clay and other

alumina-silicates in addition to less soluble salts but it continues to be

termed calcareous until, its content of less soluble salts is less than an

arbitra.r-J minimum. It then becomes known as a leached horizon, unl�ss it has

acquirud in the meantime other definite cha.ractcristics as, for axam.plE.::, loss

of clay. �-ihen this occurs the horizon is termed. lessivated. The loss

of clay is not, in itself, a characteristic of great importance but rather

an indicator of a stage of development the horizon. The lessivated
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horizon next und:. rgos:: s a weathering pro c:::: ss v,hich results in an 

increase of free iron oxide accompanied by a loss of silica from the more 

easily ,;;reathered minerals. The horizon is now called desilicated: when 

it undergoes further decomposition, as indicated by a loss of sesquioxides, it 

is termed pod.zolis8d. 

These arG the main soil proce:sses and the ma.in order of eluviation in a 

site nith fre0 drainege and an excess of moisture. The order of illuviation 

in such a site must b0 similar. Constituents are mobilised in a certain 

order and e,t tho moment of mobilisation become potential material for illuviation. 

All th0 constituents that are eluviated .need not be deposited further dovm in 

tho same limiting profilG but those that a.re will be deposited in accordance 

with the order of eluviation. The o ther type of si to, the receiving site, 

vdll gsnerally behav0 in tho same y,ray. Such a site receives drainage weter 

from oth(;;r loci and conso quently consti tu0nts from oth,:,r loci. The order in 

which the so consti tucnts arG deposi t0d also c1eponds on the order in which 

they ar0 eluviat0d. The on(:; instance when this is modified is when drainage 

waters from two or more loci which ar,:J out-of-phase intenningle in a 

roceiving s ite. Hore than one constituent can then b0 deposited 

simultaneously, thus modifying the 0stablished order. The deposited 

constituents, irrespccti ve of the groups to which they belong, have joint 

sequential priority over all others. Priority for tho classification 

among tho deposited constituents can only be decided arbitrarily and if this 

is necesse,ry ,chc most acceptable ord.:;:;r is that already worked out for eluviation 

and illuviation in sites reed ving in-pha.su drainage waters. 

So fa:r' saquential eluviation and sequential illuviation have been considerr::,d 

separately o It is quite common, howev8r, for a singlo horizon to gain as w0ll 

as loso constituents. The sequential oluviation of a number of consti tuonts 

is comparatively easy to visualise but it is not so easy to acc0pt s,.quential 

eluviation and illuviation. An exa.rnplB of an eluvial sequence is: loss of 

carbon2,te, loss of clay, loss of silica and loss of sesquioxides. This 

is most likely to occur in an uppGr horizon. An example of an eluvial/illuvial 

s;.;quenc0 is loss of carbonat0, gain of clay (argillic horizon) loss of silica 

(conversion of an argillic horizon into a desilicated horizon) and loss of 

se squioxi dos. These illustrations emphasise that the real basis of .priority 
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in the classification system is the sequence of ev,mts, whether eluvial or 

illuvial, taking place in the soil horizons and in the profile. 

Consideration of the seqµenco of oluviation and illuviation in 

soil bod.fas along the lines set out above:-, leads to the following order of 

priority a..11ong constituents for the }Jurpose of classification; 

( i) if :S2J:Eble�.��-a} ts_8£:S..J?,!_8. sp:1-t .aJ?p..Y=\:..�....E.��J:1imurr1 __ c?nt1mt_ then the 

h_�rj�,9n.__J�s-��:,i..n0�_i_rre sp!lc.t�L�-�of _its_ otp_er 2,r,o,E��. If 

the proces�, operating is eluvial t.hsn eluviation must be minimal 

because soluble salts, the most easily eluviatcd constituents, 

are present. If the process is illuvial, then conditions for 

deposition must be extreu1e bcc1:ms0 soluble salts are the least 

� asy to clepo sit. .Cither wa,y, the::y are thi3 most delicate indica.tor 

of stage of process. 

cdfficul t to deposit. 

(iii) of the other groups of constituents the one which takes prncedence

is the one most cone rned in the current process. Genc,rally

speaking it is the one lm?est in the following list: clay, silica k-1.a

� 7 
se squioxia.es. This applies to both elu viation and illuviation. 

The final principl0, known as the Principle of Depth Priority, does 

not involve the processLs of soil formation f,O directly. It is concern0d 

vdth two related questions. •:rho first is which of the master horizons 

is of great.:.,st importance in a systGm of classification. 'rhe second 

is which 8.lllongst the sub-horizons of a ma.stur horizon should tak:e 

precE.:clenc0 in a system of classification. In a site subject to eluviation, 

the horizon rn,arest the soil-body surface Y1ould cxpree:s th8 gr0atest loss of 

constitu0nts, omitting the effects of tho organic cycle.. In a site subject 

to deposition, thE.: sub-horizon showing the gr0atcst gain is not always the one 

nearest the surface,. So the yardstick of ,.,aximum loss or gain does not give 

a clear ansv,-8r. If the probL,m is viow0d from another angle, nar:1ely the 

effoct of soils on plant growth, a loss ambiguous answer cmcrg0s. It is 

clear that the master horizon with the greatest (:ffoct on plant growth, is 
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the one n0ar0st tho surface of tht., soil body. Salinity or �cidity, for 

example:, et thr, surfaci.:: affi.::cts plant grov,th much more than salim_ ty or acidity 

at depth. This mc,ans t hat the A horizon is thLJ most important horizon of 

a soil body. The A horizon, howovor, is the orn� most easily changed 

by cultivation ana similar activities. Accordingly a more satisfactory 

ans·:i"er to the first question is the master horizon Lnrnediat8ly below the "'� 

horizon end, to t,11.e second question, the sub-horizon which is uppermost in any 

masts:;;r horizon. 

The general principles vvhich form th�; basis of the present system 

hav:c: been stat00. w'ld the outline of the system i tsclf is now d.iscQrnible. 

Before sp0cifications for the units can be drawn up, hmY0vcr, a large number 

of arbitrary decisions must be ta.ken. The reason for this is that soil bodies 

are large and th0 limiting i_)rofil8s of a soil body often change gradually from 

one locus to another. If any ga:ps exist in the spectrum of the sum total of 

limiting profilss then it is highly c.c.sirablc.. that they bo mc1CLe the, limits of 

taxonomic units. ?ew gaps apps.rcntly exist, hovrnvd', a..."1d arbitrary d.8cisions as 

to limits 2.re GS'."',ential. This in itself ne,.d not b0 harmful bi;;,caust.: it serves 

to emphasi�10 ell,, clotie rolationships b,;;,twc,on groups c,ven at the highest 

categorical level. ?1umb,,rs of one class at the highest level can havE; 

9ropcrtios, even d ifferentiating ;_)rop0rti(;s, v1hich diffur only in· degree from 

thos8 possessud by members of anoth,.r class a.t the sam0 l!::lvel. 

L·::;JINITIONS OF HORIZONS 

Definitions of :fastt::r Horizons 
�---."""'-��,,..3_.::,,r.�-----..,-�.._,.,-,--=-

A 

B 

formed et the surface of s. soil body. Its over-riding characteristic 

is the presence of humus formed moro or less .:i.�.situ. It C&"l ha.ve 

many oth1:ir divorsc: properties c:.g. cte:?lt;ti:;;d or augmented with one or 

more constituents. 

form;.;ct below the A horizon. It has no significant content of humus 

formed in situ Bnd is dc.:rol8t'-'d of on8 or more constituents ( t::,luviation). 
----� 

-� 

formed belm: the A horizon. It has no significant content of humus 

formed -�.:1-�.At�t�, and is augrJJ.Snt;;d. with one or more constituents ( illuviation) • 

C is rela-ti vely unwc,athcred matcriE,l -v1hich can be the ,a&.mc as the (less-

''
") ' ' ' 1 ""h h . wea-cncroa. par,:;n-G ma~c-,ria 01 c e upp;:;r orizons. 



Organic A (.Aa.) 

Lixiviatoa. A (Ao) 

Lossivatod E.) 

Desilicated A (A-nr) 

Podzolised A (A /B) 

Salic A (A a) 

Calcic J.t (Ad) 

Argillic A (A �) 

Sesquic L (A 8) 
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A horizons 

- an A horizon showing no significant changes except

enrichmGnt with organic mat,cor ( content > 2%) formed

- an A horizon doplebd of soluble ( S) sn.lts so th2.t

it ha.s no longer a conductivity gn:;ater than

�- m.mhos. In many casos decomposition of silicat0s 

accompa.ni�s this change. 

- an A horizon d.0:plefad of less-soluble (L.S.) salts

so that it no longor contains 2% calcium carbonate

equivalent.

an A horizon dt,plot;.d of lattice, clay so that it has

3% loss cl&y tha.� the B horizon or the ratio 

of clay in the lcrnsi vatd. A to clay in tht: argillic 

3 is 0.83 or less. 

- an A horizon d0Jl0ted of silica from easily w�athcrod

silicates so that its chroma is now> 5.0.

- an .\ horizon ci,eplet._;o_ of s0squioxid0s ( E;;luvial) so

that its mim:ral grains hav(, a low chroma ( < 2 .o),

lower than thu B and/or C horizons. '�� 
an L. horizon containing soluble (S) salts so that 

its conductivity is grcatc,r than 4 m.mhos. 

an A horizon containing less-soluble salts 

c,qui VPJ.ont to 2% calcium curbona te. 

an A horizon enriched. I!i th illuvial lattice 
� 

so

that its content of clay has increased by 3% rola.tive 

to its original content or the ratio of clay in the A 

to clay in the C is 1. (or 0.83) whichever is the 

an A horizon cnrich0d irri th illuvial froo iron oxic1.s 

by 1% Fe2 03 or 20% of its original content v1hichever 

is thD greater. 



Lessivated Ji: (I:: f,) 

?od.zolised E (I: f}) 

Salic B (B 't) 

Calcic B (B b) 

' ·11· 'R c·s \..: .. rg:i.. J.C .o .. E: 1 
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E horizons 

an ':., horizon d0pl"'tea. of soluble (S) salts so 

that its conclucti vity now less than l.1- m.mhos • 
.... ,,__,_� 

. 

D0composi tion of' silicate mim,rals is often a port 

of the lixivation process. 

a..YJ. E horizon dt:pbtcd of less-soluble (L':;.) 

salts so t hat it no longer contains 2% calcium 

carbone:c2 equivalent. 

an E horizon deplc. tul of silicc,te clay so that 

its clay content is now 8i thor at least 3% less 

than its original content or tht, rs,tio of clay 

in the ZE: to clay in the Bf is 0.83, v;1hichever is 

the greater roquiroment. 

an E horizon d·..:plot:.:.,d of silica from the easily 

vr0athcred minerals so that it now has an apparent 

increase in its cont0nt of s0squioxid0s. It is 

often chs.ract1:.;risud by colours with high chroma ( > 5.0). 

an ,::; horizon depL:,t'.Jd of scsquioxid.es so that it 

now ha.s 2-n a_pparent increi.se. in its content of 

silica. It is ofton cho::cactorised by colours 

with low chroma ( < 2. O) • 

B horizons 

e. B horizon enriched in soluble (S) salts so that

its contluctivity is EE..� gree.tc,r than 4- m.mhos 

i. c. it was previously non-saline.

a B horizon enriched by less-soluble (L.8.) salts so 

that its content of calcium carbonat0 ::;quivalent is 

now gres.ter thim 2% i. c. it was previously non-

calcareous. 

a B horizon ,mriched in illuvial clay so that its 

content of clay has increas:.;d by at least 3% clay 

or the ratio of clay in the lessivatod t to c lay in the 

argillic B is O.i:Sj, virhichovcr is the greater rcquirGm0nt. 



Sesquic B (B 0) 

Salin,., C 

C11lc2reous C 

Siallitic C 

Gem;ral Rule: 
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a B horizon cn .. dchc:d in iron oxide so that 

its content of free iron oxia_e has increased by 

1% or by 20% of its frc.,0 iron oxide contont 

r,hichcvcr is tho greater rcquiremtmt. Illuvial 

iron fills pores, forms micro-concretions and causes 

CeU,,ntation o 

C horizons 

a C horizon, normally consisting of a salino siallitic 

mrd;orial, with a conductivity grGatcr than 4 m.mhos. 

a C horizon, not saline, 11tl th more than 2% calcium 

ce.rbonc:;,tc. equivalent. It is often either a 

celcereous siallitic mati;:;rial or a practically pure 

calcareous matorial. 

a C horizon, not salinf;;-; and not calcareous v,rhich 

consists mainly of alumino-silicate matorials. 

D1;;FINIT IONS OF CLL.SS 1�S 

(i) All colours are moist colours

( . .  ' 11; a horizon must bv at least 4 :i.nche;s thick before it is 

sufficiGntly thick to bo tak:0n into account in the placing of a limiting 

profile in the categorL s of mr:.jor soil group and above;;. The pr0 sunc8 of a 

horizon which conforms to a given sp0cification exc,c;::?t in tho matt,.;r of 

thicknwss c<"m bE., indics,tua. by using tho BJlpropriutt .. , symbol modified. by 

un(:,crlining i.6. convi.:,rttd to italic type. },xar:1pl0 B l 

I • )
� �., 

Definition: 

This �roup includes thos8 soils which havo boen d.evelouod on calcareous � £ 

� 

maturials as well as thoso that have bGon dcvelop0d on� matc
:

i
:�� 

�-
in which carbonate has b8cn dcposit0d by ground1,mtcr. In temperate 

r,:;gions only th8 former arc prevalent. A horizon ne1c;d not be calcareous 

arni th:.:;ro can also be o, non-calcaroous D c horizon. 

SUBORD::J;R: .Soils with a carbonat0 C immcoiat"'ly below A horizon 2.1 

Division: Carbonate _,:,.orasols 2.11 

Definition: fo a depth of' 14, inches or to solid rock, whichev0r 

less, have colours associ,1tod with good adration. In particular, if 
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there is a <kep horizon to 111- inches then it should have very f0w mottles

of high chroma ( � 5 .o). If the A horizon less than 14- inchv s then the

C horizon should h&ve its original colour or a uniform colour with, at most,

a f8v7 mottles of lm? ( � 2 .0) or high ( '>" 5.0) chroma.

?;ajor �:!oil Groups 

2 .111 :a.enc1zina 

Lofinition: the k horizon ho,s a uniform colour of low V£1lw::: ('< 3.0) 

vvith fow mottles of high chroma (�5.0). If an :,;r!; is present, of'tcm with a 

moder1,1te chroma (2.0 to 5.0), it must be less than 4 incht::s thick. 

Sub-groups: Lithurondzina, RE.lgorendzina, Leachoci �i.endzina 

2 .112 Brown C2,rbonate Seils 

I;s::fini tion: the A horizon has a colour Yd th moc.c;:ra,cs value (3.o-6 .0) and 

chroma (2.0-'5.0) and v;.;ry f:.;.w mottles of high chroma ( '>' 5.0). 

an E.f but, if so, it must be loss than 4 inches thick. 

Division: Carbon�to Gl0ysols 2.12

l'h0re can be 

The glcysols throughout th8 system have been dividod into two 

principr-c;l types, the orthic gleysols ar:id the vadoso gleysols. The orthic 

gleysols arc essentially groundvtat2;r gl0,ys in tho sense that gleyin3 incr0ase,s 

downward,s to a, dopth of about 1:- fu�t. The vadose glcysols have a maximum of gley 

foaturos within 2,bout 4 fuut and in this scns8 can b0 consickred surface-water 

gleys. 

Dofinition: within 14 inches of the surface have colours 2,ssociatc,o. with 

,,raterlogging, in particular if the:: it horizon is more than 14 inches thick, there 

is fine mottling of h1gh chroma ( >' 5.0) within pLds and dark facos to pecis. If 

the L horizon is loss than ll.1, inchus thick thE:n the C horizon has frequont fine 

mottl0s of high ch1-uma ( > 5.0) ana,/or pee;. faces of lowc,r chroma than the base 

colour. 

Eajor ;foil Groups 

2.121 0rthic Carbonate, Gley 

Definition: fine mottles of high chroma ( '>' 5 .O) incre;::,.so with d,epth or to a 

maximum which is mt,intained to at least l+ f0c t or to solid rock. 

2.122 Va&ose Carbonate Gloy 

Specification: fino mottles of high chroma ( >' 5.0) reach a me.ximum th",n d0cree.se 

within 4 f�ot or before solid rock is reached. 
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SU3millY;R: soils with a 1Gach0d E immediately below the ;;_ horizon 

This group has a wc:11-definc,d F S, e:t h,ast 4 inches thick, which has 

s ti 11 �G, .a..S9.S.=h!.�A. cJ:l ar �-C t�:r..� ti�.E� �oJ�. ,?, fil __ ?,.�8.. � Q.G f�pg_S!,.,,wha 'Sll:.S: t h c,t w OU ld 

place it in anothsr group. �for example, some horizons which have lost 

carbonate (l!., c) sub::,aquen-bly lose clay a:ncJ. bccomu an �J E • In turn, the 

lessivo.tod horizon (EE.) can become a dosilicatod horizon (:;-.:; -nj by losing 

silica and, at ths · same time, acquiring a high chroma. 

Division: LcachGd Acrasols 2.31 

Iwfinition: to a depth of Hi- inches have colwrs associat0d ,xith good 

aeration, namely few, at most, mottles of high chroma ( -:i: 5.0) or low 

chroma ( � 2.0). ':Che :C�cf has a. colour HHh moderate chroma (2.0 to 5.0). 

(If it has e" chroma '< 2.0 it is poazoliscd, if t,, chroma >'5.0 it is desilicated 

and th0 soils belong to the order licidisols). 

Eajor Soil G-roups 

2. 311 Leaclw,d Drovm Soils

Definition: to a depth of inches have colours associat2d vri th good 

In p£.r-ticular the /, horizon is 18 ss thG.n 14 inches thick and the 

1; � has a, mo dGra:i:;0 chroma. ( 2. 0-5. 0) and value (3. 0-6. 0) • 

2. Leached. Dark Brmm �:oils

Definition; th,:,, .\ horizon is :nor0 ·cha:n 14 inch0s thick and has a chroma �4.0 

and a value .,,.< 3.0 v1i th, at most, mottles of high chroma ( >' 5 .o). 

Division: LcachGd Gloysols 2. 

Definition: within 14 inches of the surface have colours associated vlith 

water logging. In particular, if the A horizon is < 14 inches thick thG 

ped faces aro dark,;r than the inter:i.or of the peds vvhich have mottles of lovz 

( '<2.0) and ( >'5.0) chroraa. If tho A horizon is <14 inches thick, the 

Ed' has freq_1.:unt mottles of lmy chroma ( '< 2.0) and. some of high chroma ( >'5.0) 

and in some cas0s pcd faces of lov1 chromo. ( "<:2.0). 

2 .321 Orthic Loach8d C+leys 

Definition; the mottles of low and high chroma t'-!1d.. ped f1;10cs of lovr chroma 

incres,s(., ciLJ/ch or to Et maximllin V-Jhich is me.intain0d. to at least 4 fc,c�t. 

2 .322 Vi:,dosc Lec:1ch0c1 

D"finition; th0 mottles of low 8,1.1d high chroma enc'. peel faces of low chroma 

reach a mc1Ximum s.n0. stare to docroa.B<s r,ithin 4 f'CJot. 
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ORDER: LS 3.0 

soils with ,:cakly woathe:rca. sialiitic horizons 

This group contains those -v.rhich have a sialli tic horizon i,nmocliately 

under tho A horizon. The sialli tic horizon has not une,.orgone strong 

vrnathering as inC:cicatod by high chromu, which is evid.once of loss of silica., 

or low chroma irrhich evidence of loss sosg_uioxicl.os. Also within this 

group are which have undergone eithor loss or g2.in of lattice clay. 

.:'.ccordingly many soils vfoich .::,,t one ,cim8 vrnrc reg2.rdc,d as Brown I:arths will 

belong to this orcLer. 

SUBORDDR: soils v;ith a siallitic C horizon irnmediatoly below L horizon 3.1 

Division: Siallitic ),erasols 3.11 

Definition: to a d2pth of 14 inches Jf'rom the surface have colours that 

arc associatect with good aeration., in particular, tho originru. c olour of the 

material or a uniform baso colour of modurate chroma (bc:,tween 2.0 and 5.0) 

with, at most, few mottles of low chroma (12.o). 

�{ajor Soil Groups 

3 .111 J.ar ... b.,rs 

D-.fini tion: iID!llE.; below the L horizon have a C horizon with its 

moro or less original colour which associatod with good aoration. 

Sub-group: ( a.) 

(b) 

Lithu-ranker - rock immodia.tely bolow the A horizon 

Sandy ranker - sondy 

A horizon 

materiel imm0diatoly below tho 

( c) Loa.my re.nl,cGr - loamy pi?,ront material irnmedie,toly belo".'11 the

f._ horizon

( d) Clayey ranker - cleyey ,iarent mn·ccrial immediately below

tho A horizon

( e) }:!'rago-rariker - inclura tod parent immed:i.8.tely below 

the J'\. horizon

3.112 Brown Larths 

I,efinition: immediately below the A horizon havG a. C horizon eh has 

2.. colour with m0dium chroma (botw8Gn 2 .o and 5.0) and is diff\.1�ent from the colour 

of the original p�.ront nw tcrial by at 18ast 1 unit of chror:1a or huo. 

:Sub-groups: Sandy brown earth, Loamy brown earth, Clayey brown earth 
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Division: Siallitic Gleysols 3.12 

Definition: within lli- inchE>s of the surface have colours associat0d with 

':-mterlogging, in pc,rticular fr,ig_u<iint mottl0s of 1017 chroma ( <: 2.0) ana/or 

faces of loi;7 chroms, ('< 2.0) accompanied by mottles of high chroma ( 55.0). 

Ya.jor Soil Groups 

3.121 Orthic Siallitic Gle:ys 

Dz.finition: mottling increases with depth or to a maximum which is 

maintained to approximately l� f,_;,:it from the surface. 

Sub-groups: ( sanely orthic sialli tic glcys 

(b) loamy orthic siallitic gleys

( '\. c _, clayoy orthic sialli tic glcys 

3.:122 VadosG SiallH;ic Gleys 

Definition: mottling reaches n maximum which then decreases 'Nithin 4- foot 

from the surface 

Sub-groups: ( loamy vedoso siallitic gloys 

(b) cl::::,yey VG,dose sinllitic gleys

( c) frago vad.ose siallitic gleys

rmB0:ilD:ER: soils with an argillic B immodiately bolov✓ f. 

Division: c'rgillic , ' .. orasol s 3. 21 

Definition: to e dopth of 14- inch0s from the surfaca, have colours 

associated vd th good aeration, in particular o, uniform baso colour of moderate 

chroma (bdvrnen 2 .o and 5.0) with few mottlos of lm7 ( < 2.0) chrow.e,. 

Major Soil Groups: probably none in this country but kn01,m in U .3.8.R. (Dark 

Grey Forest Goils and regraded Chcrnozc,ms) 1:md in th0 U .S.A. (Brovm Forest 

Soils). 

Division: Argillic Gleysols 3.22 

Definition; within 14- inchos from th,i surface have colours associated 

with ,,;mterlogging, in pc1-rticulE.cr f'roquc11t mottle fl of low chroma ( "'< 2 .. 0) ana/ or 

ped fac,,s of lou chroma ( �2.0) accompanied by mottles of high chroma (5' 5.0). 

Major Soil (;roups: probably none in this country but known in the U. �!.S.R. 

(IvI8ad.ow ['egrad0d Chcrnozei:1s). 

SUBOii.DBR: soils with lsssive,t0cl ?; irrlillEJdiatoly below -�-

Division: Lossivatcd )erasols 3.31 

/ D0finition: to a depth of 14- inches from thc surfaco have colours 
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associe/ced �ii th good aeration, namely a unifOl"l'.!l base colour of moderate 

chroraa (be twoen 2.0 and 5.0) �-d th, �.t most, few mottlGs of low chroma ( '<: 2 .o). 

I-fajor Soil Groups 

3 .31i Lessi V&.ted ;Lrasol 

Definition: as �bove 

Sub-groups: (a) sondy lossi vat.::: d aerasol 

(b) 

( ) c, 

loamy lessivat0d aero.sol 

clayey lessi vated aerasol 

Division: Lossivatoa. Gleysols 3.32 

Definition: within a depth of 14 inches from the surface have colours 

associe.tocl with m:,terlogging, name:ly at lee,st frequont mottlos of low chroma 

( '< 2.0) ana/or p0d faces of low chroma (� 2.0) accompanied by mottlvs of 

high chroraa ( � 5.0). 

!fojor Soil G:coups

3.321 Orthic Lessivat0d Gley 

h,fini tion: mottling inc:::cases 7vi th depth or to a maximum which is 

maintained to at least 4 foot. 

Sub-groups: (a
\ I. Sandy orthic lossivatod gley

Loamy orthic lossivat.:..d glcy 

Gle.yoy orthic lessivatod glcy 

3.322 Ve.iloso Lessivatcd Gloy 

DE:Jfini tion: mottling r8achG s a maximum e.ncl then decreas0s 1:d thin 4- feet 

Sub-groups: Loamy vadosc lcssivatod gley 

Clayey vado&e lessivat0d gloy 

ORDER: .\GIDISOLS 

D,::finition: soils �-d th strongly ;;-coath0reci. siallitic horizons 

The soils belonging to this group arc charactcrised. by a horizon (or 

horizons) in which wGathcrable silicate minc::re,ls have unc1ergone a miniraal 

d.0composition and lost sesouioxidcs and/or silica or ha,V8 0,fain0d from the 
- � -� 

horizons above or from other loci these same products of decomposition. In 

general changes of this kincJ. take; plaC(-::: in an acid. medium but th8y can take 

plnco in 9.n alkaline medium so long r:.r, thG p:coa.ucts anci. residues have nov: 

bi'.!comc ccid in r:::action. If 8i th0r ,Soluble or Less Solublo salts are pr0 sent 

then irrespective of oth0:r cht:cractoristics the s)ils belong to other orcl.ers, 
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the Galisols or Calcisola. 

3UB0RDi�R.: soils vdth a desilicatGc:. ::::: horizon i,J.rned.iately below the A horizon 4-.1 

Division: Dosilicated. Lerasols �--11 

De:finition: · to a depth of 14- inch0 s from tho surf ac0, ha.vc co lours 

associahid with good aoration, in particular a uniforr.1 btse colour of high 

chroma ( � 5.0) for at L::;e.st 4- inches. 

permitted. 

In add.1.tion, organic staining is 

Hajor :Joil Groups 

4.lll Brown Acid Soils

Definition: as above 

Sub-groups: (a) se.ndy brown acid soils 

( b) lotl!ly brown acid soils

Division: D8Lilicated Gleysols 4.12

DGfini tibn: wi tr.in 14 inches of the surface have colours associated with 

watorlogging, name:ly rr1any (�0% surface area of horizon) mottles o:f high 

chroma ( "> 5. 0) vrith frequent mottles of lo,;, chroma ( '.<'. 2. 0) ena/ or ped 

facos of loy;- chroma (12.0). 

Uajor Soil Groups 

4.121 Orthic Dosilics.tcd Glay 

D;,f'inition: mottling of lo·,7 ch:::-oma ( � 2.0) increases with do:pth or to a 

4.122 Vadose I,osilicati;)ci. Gley 

Ds.ifinition: mottling of low chroma increases to a maximur!l and then 

decreases within 4 feet. 

SUBORD}fil: soils with a s8squic B immediately below .A 4.2 

Division: Scsquic .. :\t,rasols 2+.21 

Definition: to a depth of 14 inchBs h,we colours associo,tcd with good 

aeration, namely a uniform ba::;a colour of high chror,1"1, ( '>' 5.0) an.d hue .c1s 

red or roci.a.c,r than 7 .5YR. JJ'ew mottles of 10''! chro:na ( '< 2.0) are present. 

Hajor Soil '.;roups: none recognised so far. 

Division: Sesquic G-kysols 4.22 

Dofini tion: vd thin ll1-- inches of ths::, surface have, colours associated with 

vratsrlogging, namoly frequc:mt or many mo ttlc l:l of lO'ii chror:1a ( � 2 .O). Th0 

s;.;:;squic B horizon is c01nentecl with fri0e sesquioxidBs. If the free sesquioxio.e 
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free iron oxido, the colour h£cs oft"'n a high chroma and/or a huo redder 

than 7 .5YR. 

:Major Soil Groups: none rocogni so far 

SUBOHJ.:::&:t: soils vd th a podzolisecl L inm10diB,tely below A horizon 4. 3 

Division: Podzolise� Jerusols 4.31 

Definition: to f.', depth of 14 inches from tho surface have colours 

assocL>,ted v1ith good. si,c.ration narnely the base colour o:f the poa.zolised E 

a low chroma ( '< 2. 0 ) and rd thou t any, or most v0ry few, mottlds of high 

chroma ( >' 5. 0) • Organic staining permi ttsd. 

Sub-groups: Fregopodzol ( induratod layer imm.ediately below }� & ) 

Sandy poc1zol 

podzol 

Division: Podzolised Gleysols 4.32 

Lefini tion: within inches from the surface have colours associated 

wH;h ii,atGrlogging, in pa.rticulsr the base colour of the podzolised I: has a low 

chrorna ( � 2.,0) accompanicct by few or frequont mottlus of high chroma (>" 5.0). 

Organic staining is permitted. 

::ajor :3oil Groups 

4.321 Orthic Pocc.Zolisod Gleys 

Definition mottling of lmT chroina ( '< 2.0) incroa.sos Hi th d0pth or to a 

maximum 1':hich is maintained for at loast 4 feet. 

Sub-groups: Orthic Podzolisod Gleys 

Loamy Orthic Poclzolisod G-loys 

1i, .• 322 Vaclose Poclzolised Gleys 

Dcfini'cion: mottling of low chroraa roaches a o.aximum and then decreases 

·vd thin 4 feot of the surface.

Sub-groups: (a) Fregogleys

(b ', 
I 

( C) 

Iron-Pan G-leys 

Loamy Podzoliscd Gleys 

Clayey Poclzolised Gleys 


