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Pl4 oe uo dil1r; i.; of -the F:i..Cth No. tiona l !i[eotin(j oi' thu 
Nntiono.l Soil ..SUrv0y Committee of. Crum<la 

Foreword - Ao Lott.hey 

Tho fifth national meeting of the National Soil Survey Committee of 
Canada was hold during the week of March 4 to 8, 1963 in the Agriculw.ra.l 
Building, University of Manitoba. The fir st day was devoted to subcommittee 
meetings, ·the seoond day to a. joint meeting with the National Soil Fertility 
Corrnni ttee on interpretive class ifiontions and other matters of mu ill al interest; , 
and the last tlu·ee days to plenary sessions. 

Since i:he proce,edings of the joint ses sion of the two comrni ttees is 
presented in the roped; of the Nationa l Soil l~ortili ty Conunittee meeting, 1963., 
only the report of. the joint subc01mnit tee on interpretive class:i.f ioa tions . and 
the resolutions a.rising out of this repor·t a.re included here. However, two 
other reports presented at the joint session are of direct interest to pedolo
gists. They are "Extrapolation and interpre t u. tion of results of soil fer.ti.lity 
studies on soil types" by P .. O .. Ripley and B.C. Ma.tthevrs and "ARDA investigations 
toward a nation-wide land capability inv entory11 by L.E, Pratt. 

The report s on tbs classification of mineral soils and soil horizon designa
tions do not represent any marked departure from those appearing in the 1960 
Proceedings of the N.s.s.c . except in the ca.se of ·the Gleysolic order. However, 
there are enough additions, deletions and revisions to require the presentation 
of complete reports rather than just to note the changes from the 1960 reports. 
The major changes in the six orders of mineral soils are : 

Chernozemic soilsa addition of Carbonated and Grumic subgroups in all 
great groups and an Eluviated subgroup in the Dark 
Gray great group. 

Solonetzic soils s deletion of the Alkali Solonetz great group. 

Podzolic soils addition of a Gray Fores ted great group with two 
subgroups . Addi ti.on of Ironpan Humio Podzol and 
Connreti onary Podzol subgroups. 

Brunisolic soils s addition of a Subalpine Brown great group wi ·th 3 sub
groups and a Degraded Acid Brovm Wooded subgroup. 

Regosolic soils no change . 

Gleysolio soils replacement of the Durk Gray Gleysolic and JAeud.ow 
great groups by one great group named Humic Gleysol. 
Deletion of Degraded, Calco.reous, and Ferrnli tio sub
groups. Addi ti.on of Rego, Carbonated and Sub-Arctic 
subgroups. 

Peaty subgroups srune criterion throughru·t; the sys·bem; namely V1hor0 the 
organic surface horizon is 6 to 12 inches of muck or 
oonsolidnted peat. 
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In the reports on Soil Horizon D0::dgnntionn and ·t;he ola:1sifico.tion of 
mineral soils, more procise definitions than given in tho 1960 reports o.ro 
included wherever possible. 

The N.s.s.c. ta."<:onomio sys·bam for mineral soils as rcvisod in 1963 
continues to be the official system in Ca.nacla. In so far as org;anio soils are 
concerned, the committee has not accepted an official system bu·!; the proposals 
contained in the report 11Classifica:bion of Organic Soils" were accepted for trial 
purposes. 

Reports on a number of topics, apart .from those on soil clasaifica.tion, are 
included in these proceedings. These reports for the most po.rt aro revisions of 
the reports on these topics i _ncluded in the proceedings of the 3rcl national meeting 
held at Saskatoon in 1955. The reports on Soil Moi stw.·e (formerly Drainage)., 
Structure and Consistence , and Landscape li'eatures were adopted for official use, 
while those on Physical and Chemical .Analyses ond Interpretive Classifications may 
be considered of an advisory na.ture. 

The N .. s.s.c. at its Winnipeg meeting passed a resolution which has reaulted 
in a greatly increased work load by the soil survey organizations and by the 
oonnuittee. This resolution, togethor wi"bh a rumma.ry of events arising from it, 
is included under the heading of "Soil Co.pability Classification for Agriculture". 

Dr • . A.A. Klingebiel, Director, Soil 'Survey Interpretations, U .S.D.A., 
represented the u.s. Division of Soil Surveys a:t; our mee ting . Dr. Klingebiel 
made many valuable contributions to the discussions for which we ovre him a debt 
of gro.·t;itude. 1'\e appreciate also, this concrete expression of the continuing 
interest of the u.s~ Division of Soil 'Surveys in our work. 

On behalf of the committee I would express our appreciation and thanks for 
tha excellent arrangements mf\de at the University for our meeting and for 
hospitality and courtesies extended to us by the President of the University, the 
Dean of Agriouliure , members of the Depart:ment of Soils and the Manitoba Soil 
Survey. 
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REPOR'f ON SOIL HORIZON DESIGMATIONS 

D.W. Hoffman 

Chairman, Subcommittee on Soil Horizons 

This is the fourth report of the Subcorrnni ttee on Soil Horizon Designa
tions and, exoept for a. fevr revisions in ihe definition of the B horizon and 
those of the lower case suffixes, is much the same a s the report presented by 
the Subcommittee in 1960. 

Al though the Subcomrni ttee attempted to evolve workable limits for the 
lower case suffixes such limits oould not alvmys be established because of 
the lack of chemical and ph;y"sical data. Most difficulty arose over limits 
for the suffixes f and t . It was moved by Mr. Bowser and seconded by 
Dr. Stobbe that: 

Surve y units and others conc erned be instructed to prepare 
limits for suffixe s f and t for presentation at the next N.s.s.c. 
meeting; and that a.deli ti anal submissions relating to chemical and 
physical limits for the suffix n be also considered at that time. 

Motion oarried. 

It is ruggested that the f'ollowing limits for f and t be used as a 
guide in e,Etablishing a permanent definition. 

!' - A horizon eru·iched with fre e iron (fe ) . It has a clu·omn of 3 
or more and is redder than the hor izon below. It contains 
Oo5 per c ent free iron more than tho C horizon and is without 
well or mode rate ly we ll developed blocky struoture. 

t - A horizon enriched vfith silicate olflY (ton) , and meeting the 
following r equirements. 

1. Where an eluvia t ed A horizon r emains and there is no 
lithologio cliscontinui ty be tween the A and the t 
horizon it contains more clay a.s f'ollows: 

(a) U the A has less tho.n 15 por c ent .clay in the 
fine earth fraction the horizon must contain 
p.t l e a s t 2 per cent more clay than the A. 

(b) If the A has more than 5 per cent clay and less than 
40 pe r c ent in tho fine ear th fraction, tho ratio of 
tha clay in the ·t:; h01·:l zon to that in the A rru st be 
1 .2 or more . 

(o) If the .A has more than 40 por oent clay in the fine 
earth fraction, ·th e ·I; horizon mLl s t c onto.in at leas·b 
8 pe;r cent more clay them the A. 



i;. Th;) t hn 1.' .LZ Uil ,,1 t,; t b :1 L\:l; l oa :::: t Cff1.t.3-t 0ni;h the ·t..hic ]a10 :; ::: 
of i.h,3 s-.ua of ull ov81'ly1.nc hol·ir.011.,., or inoro ·lJm:n 
6 incl1e :] thick. 

3. The t horizon docs not nocuc~a.rily hr.1.vc more c lay tho.n 
the C horizon but it should have more fine cluy than tha 
C when axpre s:rnd as a per cont of tot(ll clay o 

The above limits should o.c-b as o. startine; point :b e sta.blishine; workablo 
iimits for f a.nd t. It should be no·ood tho.t j is u sed with t or f whan tho 
3nrichment of free iron or clay is im;ufl'icienb to mnke the lowur limits 
imposed by the definitions. 

Followiuc; is a listing of the horizon desig nations and their d0finition::;: 

Organic Horizons 

The O (ore;anic ) horizon dosignntion is to be dropped and ropla.ced vrlth: 

L - An organic layer chnracterized by the o.ccurrula.tion or organic 
mo. tter in which the original structures arc easily discernible. 

F An organic layer charo.c terize d by the accunulo. tion or portly 
decomposed orgo.nio Jllllttor. The ori6innl structure ::i are dir-:cern
ible with difficulty. lt\lngi myoelia of·be n present. 

H - An organic layer oho.raoterized by nn aoourrulo.'bion of deoomposad 
nre;,n1il'.' mr.ttbr l n whi ch the ori biu:-.J. ::;L~ uct ·..i. "''"' w u w.u.l .i.. ;:,u1:J i i1i"ul "'. 

Note l If it is not possible or advisnble to subdivide the 
orgo.nfo layer it mo.y be referred to as L - H or other oombina
tionn. 

Note 2 It mo.y bo desirable to u::io lower case suffixes to 
dii'fera ntia.-oo kinds of org0l1ic Ill!lterialo However, none is 
suggentod in t his r eport. 

Master Mineral Horizona 

A A mineral horizon or horizons fo:rmod o.t or near the surface in 
the zone of maximtUn removnl of mo. teria.ls in nolution and suspe n sion 
and/or maxi.mum in sim nccunn.tla.tion of ore;rutlo matter. It include s: 

(l ) horizons in which orgo.nic mattur has accu11ula. t od as a r e sult 
of biologic al ncti vi"t.y (1'.h) J 

(2 ) horizons tho.·b hnvc boon oluvfo.ted of. cl.ny., iron, alwnimun., 
rmd/ or org o.nio mn t tor (Ao ) ; 

(3) horizons dominntod by 1 o.nd 2 a bove bu ·b t1· nnni tlonnl to 
underlying; B or C (AD or A nnd D); 

(4) horizons mnrkcdly di s tLU'be d by cultivation or pnsturo (Ap ). 
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B A mineral horizon or horizons characto.rized by one or more 
of too following: 

(1) an onriohment (exclusive of dolomite or salts more 
soluble in wo.ter) in silicate cloy, iron, aluminum, 
and/or illuvial organic matter (Bt, Bf, Bh, Bfh); 

(2) a prismatic or columnar structure which exhibits 
pronounced coatings or stainings and characterized 

(3) 

by the presence of significant amounts of exchangeable 
sodium and/or magnesium (Bn). 

an alteration by hydrolysis or oxidation to give a 
change in colour und/o:r struciure and does no·t nr3et 
the requirements of (1) and (2) above (Bm). 

C A minerul horizon or horizons comparatively unaffected by 
the pe dogenio processes operative in A and B, excepting (1) 
the process of g l eying, and (2) the accurn.ulation of dolomite 
and salts moro soluble in vrater (Cea., Csa, Cg and c). 

Lower Case Suffixes 

o A cemented (irreversible ) pe dogenic horizon. 

en - A horizon with secondary carbon.ate e nrichment where the 
concentra tion of limo exc eeds tha t prescm·l; in the uneririched 
purent ma t erial. 

cc - Cemented (irreversible) .pe<logenic c oncre ·tions . 

e A horizon ch.9.1·ucterizod by tho 1·emoval of olny, iron, aluminum or 
organic mci.tLer . Lic;hter in colour by l unit of vo.lue or chroma. v1hen 
dry than the l aye r be 1 ow ( o luvia te d ) .• 

.f' A horizon enrichJd w-ith hydrat ed iron (fe). It has 11 chromo. of 3 
or more and is redder than the horizon above or b"" low. 

g A horizon oh::1.ractorized by reduction and gr ay colours; often 
mottle d (g l ey). 

h A horizon enriched with organic matter. Whe n used vlith A it 
must show at k as·(; one Mun sell unit o.f valuo darlrnr thu.n the 
layer i.JTU11odiatcly below (humus). Whe n usod as the only suffix 
to B(Bh) this horizon mu s t contain 10 per cont or moro of 
organic mo.tter. 

j A horizon whose oharactaristios are weakly express ed. It must 
be use d with some other suff:i.x. 

k 

m 

Presonce of carborw:te as indic u t ed by visible eff'ervoscenco 
with d:llute HCl (kalk) . 

< 

A horizon slightly al-bored by hydrolosis, oxidation und/or solution 
to give a change i n ·colou1· and/or struciure (me llowed). .Sot-) noto 9,. 
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n - A horizon with dis tine ti. ve morpholor;ical and physical 
characteristics as shown by black or dnrk colourations or 
coatin~s on the surface of the peds and characterized by 
prismatic or columnar struci.llroJI and ho.rd to very ha.rd consistency 
when dry. It containn more thun 12 per cent exchangeable 
sodium or more than 50 per cent exchangeable sodium plu~ 
magnesium (natrium) . 

p - A layer disturbed by man•s activi·bios i.e. by cultivation 
and/or pasturing. To be u sed only with A. 

sa - A horizon with secondary enrichment of salts more soluble than 
carbonates where the concentration of salts exceeds that present 
in the unenrichod po.ront material. 

s A horizon.with salts including gypsurnwhich may be detected as 
crystals or veins, or as surface crusts of salt crystals, or by 
distressed crop growth, or presence of salt tolerant plants (salt ). 

t - A hor iz on enriched with silicate clay (ton) . 

z A permanently frozen layer (zero) . 

l. Li Lhologic cnane;es, tQ be indicated by Roman Numeral prefixes 
(I to be o.ssumed). E.g. Ah, Ao, IIBtl ., IIBt2., IIIC. 

2 • Transition horizons need cu.pi tal s only., and 

(a) If transition gradual u se e.g. AB . 
(b) If transition interfingored use e.g. A and. B. 
(c) If de s i red, dominance can be shown by orde r 

e.g. AB and BA. 

3. Horizon subcliv ir:ions t o be shown wl. th Arabic 1Tumerals used as 
suffixes. E.g. Btl, Bt2. Bt3. 

4. Ca.pi to.ls u::;ed alone indico.te that no further separo.tions 
were made. 

5. If more than one lower caso suffix ifi required and if one 
only is a we ak expression then the j is to be linked to that 
suffix with a bar. E.g. Bfc'j. 
If two are weak cover both with a bar. E.g. Bfcj. 

6. It is to be noted tha.t posi tion is required with respect to A 
but not B or c. 
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7. No·he that some new lower oase letters appear and some have 
been changed from our prevlous report. All, as used, have 
been suggested by some workers. In part., the chonge a are 
suggested to reduce all to one letter symbols to avoid 
confusion. Exceptions are cc, ca, and sa. 

s. Note that g covers all gleying. When used with A or Bit 
indicates that other pedogenio processes have been operative 
and shw.ld be indicnted. When used with C it indicates that 
gleying is dominant and has virillally prevented the operation 
of any other process. 

9. The suffix m should be used with B and then only alone or with 
the suffixes k, s, or g. Horizons formerly designated as Bmf 
or Bm·h should now be shown Bfj or Btj. 

10. Not all conditions are covered; it is still necessary to write 
profile descriptions. 
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THE WA'l'IONAL 'rJL'\OlWHIC CLA~WH'ICATI01l 0 / CNiJWBtl SOILS 
(o.s of l:Iaruh 10G3) 

A. Leo.hey, Chairman., H. S.S. C. 

Taxonomic groupinr;s of soils have been used on a provincial bo.sis for 
many years but it was not until 1955 that the No. tional Soil Survey Committee 
first proposed a national system for trio.l. Then in 1960 the Cammi ttee 
presented a classification system which was adopt ed for official use by all 
the roil survey organizations in Canada. In March 1963 at a mee t-ing of the 
N.S.S . C. a :number of changes were made in the 1960 system. The classification 
system di scussod in the following reports on soi 1 classifica t-lon includes these 
changes. 

The Canadian taxonomic classification of soils has six categories: type, 
series., fa.mi ly., subgroup, greo. t group and order. However, the reports on 
classification presente d here deal only with the classes and nomencla iure of 
the last three catee;ories . These three c atee;ories, the subgroup., great group 
and order are for tho classification of types of profiles. The differentiating 
cho.ro.cterist-ics of the classes in these three c ategories are presented in the 
various subcommittee reports on soil classification. 

The f'o.ct that the thre e lower c 0.tee;ories, type, series, frunily, nre not 
described in the classification reports docs not mean they are less important 
categories than the higher one s. The soi l series, in particular, can be 
considered as the most important category in the system inasmuch as it is the 
basic unit of classific ati on and it. is also the bas · c unit for most soil mapping. 
Drief defini tions of these lowe r categories and of phasos are e;iven below. More 
compl e te defini t-ions may be found iri many soi l survey reportn and in the U .s. D.A. 
Handbook lfo. 18 " Soil Survey Manual." 

Soil family A group of soil series within a subgroup that arc relatively 
homogene ous with r espec t to soil- o.i r, soil-water and plant-root relationships. 
Hence families are differentiated primarily on the basis of propertie s important 
to the r;rowth of plants. This catee;ory as yet has not been widely used in 
Canada • . 

Soil series A group or soils having sai l horizons similo.r in differentiating 
charccteristics and arran~cme nt Yri thin the soil profi l e and dev eloped from a 
particular kind of parent material. Hence al l the soils in o. series have the 
same -bjpe of profile at thu su bcroup l evel. However, t-v,o or more series on 
the same ldnd of parent materia l may be d i ff'ercn t iate d on the basis of si f:;ni 
i'ic:e.nt difference s in th"" thiclmoss of a horizon or horizons. 

Soil series a t·e designated either by p l ac e or other ge ographical names 
or by a combination of such names and th,-: cul)[;.l"Oup na1.1c. 'l.'h0 18.tte r 
de sig;na. ti ons are used wher e the p l nce nrun0 re fer::; to the parent mate rial in 
a par ti cu la.r soi 1 c lim11 ti o zone • 

Soil types A subdivi sion of a. scri,: :1 based on thu ·cexture of th0 surface s oil. 
The ·1.;ype nrun.e is a. co1nbinu tion of the s 0rios name and the t extural class nume 
of the aurfaoe soil . 



Phaso A subdivision of any class in the taxonomic system l>u 'G not i·tsolf' 
a category of the system. The basis · of this subdivision rMy be any character
istic or combination of clw.rncteriotics potentially sie;n:i.fic nnt to man• s trne 
or management of land apart from the properties used in ·bho taxonornio classi
fica:Hon. Connnon examples in Canada are topographic phases, otony phases and 
erosion phases. 

The grouping of soils at · progrcssi vely hit;her love ls of abstraction above 
the series _level in this ,. system is based on selected foam.re s of the soil . 
profile. In so far as the subgroup., great group and order are concerned the 
differentiating ori teria are largely the morphological features which reflect 
the effects of climate, vegeta:bion, local moisture relations and o.ge on the 
pa.rent material. In other words while this classification is based on soil 
profile properties, concepts · of roil gone sis uffect the selection of criteria 
used for these highorgroupings. 
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OUTLINE Oli' Tirn Nil. TIONAL SYS Ti!:M FOR CLASS H 'YING Cl\HADI AU ~j(Jl LS 
(as of March 1963) 

Gleyed sub~roups should only be u sed for imperfectly-drained soil3. 
(See Report of Subcommittee on Soil Moisiure - definition of imperfectly
drained soils.) 

Note 2 - Conventions 

(a) Subgroups shown by a dash and oblique stroke between the 
first two mmerals and the last rrumeral are to be used 
with other subgroups in the same great group. Thus a Gleyed 
Orthio Brown Forest is to be numbered 4.11/8 and a Gleyed 
Degraded Brown Forest as 4.12/8. 

(b) Horizon designations of profile 'tlfpes in the reports on 
olassifioation make use of the following conventions: 
Diagnostic horizons are underlined, 
Non-diagnostio horizons that m.ay be present are bracketed . 
Diagnostic surfaoe horizons apply only to undisturbed soils. 

ORDER GREAT GROUP 

1. Chernozemio 1.1 Brown 

1 .2 Dark Brown 

1.3 Blaok 

1.4 Dark Gray 

2. Solonetzic 2.1 Solonetz 

SUBGROUP 

1.11 Or-tihic Brown 
1.12 Rego Brown 
1.13 Ca lcareous Brown 
1. 14 Eluvi a tod Brown 
1.1-/5 Saline Brown 
1. 1- /6 Carbonated Brown 
1 . 1- /7 Grumic Brown 
1.1-/a Gleyed Brown 

Subgroups same as for 
Brown except for great 
group name - thus 
1. 21 Orthic Dark Brown 

Subgra.1ps same as for 
Brown except for great 
group name - thus 
1 . 31 Orthio Black 

Subgra.ips same as for 
Brown except for great 
gra.1p name - thus 
1.41 Orthio Dark Gray 

2. 11 
2. 12 
2. 13 
2.14 
2 .1-/a 

Brown Solonetz 
Dark Brown 'SolonBtz 
Black Salone tz 
Dark Gray Solonetz 
Gleyed Solonetz 
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ORDER GREAT . GROUP SUBGROUP 

2. Solonetzio 2.2 Solodized Solonetz 2.21 Brown Solodized 
Solonetz 

2.22 Dark Brown Solodized 
Solonetz 

2.23 Black Solodized 
Solonetz 

2.24 Dark Gray solodized 
Solonetz 

2.25 Gray Wooded Solodized 
Solonetz 

.f 
2.2-/s Gleyed Soloqized 

Solonetz 

2,3 Soled 2.31 Brown Solod 
2.32 Dnrk Brown Solod 
2.33 Black Soled 
2.34 Dark Gray Soled 
2.35 Gray Wooded Soled , • , . . .. 
2.3-/8 Gleyed Solod 

3. Podzolio 3.1 Gray Brown 3.11 Orthic Gray Brovm 
Podzoli.o Podzolic 

~I 3.12 Minimal Gray Brown 
Podzolio 

3.13 Brunisolio Gray 
Bro,m Podzolio 

3.14 Bisequa Gray Brown 
Podzolio 

3.1-/8 Gleyed Gray Brown 
Podzolio 

3.:j.-/9 Peaty Gray BrO\vn 
Podzolio 

' 3.2 Gray Wooded 3.21 Orthic Gray Wooded 
3.22 Dark Gray Yfooded 
3.23 BrunisoJ.ic Gray 

wooded 
3.24 Bisequu. Gray Wooded 
3.2-/8 Gleyed Gray Wooded 
3.2-/9 Peaty Gray Wooded 

3.3 Gray Forested 3.31 Orthic Gray Forested 
3.32 Dark Gray Forested 

3,4 Humio Podzol 3.41 Orthio Humio Podzol 
3,42 HullD.lS Podzol 
3.1-/3 Ironpan Podzol 
3.4-/8 Gleyed Humio Podzol 

·~ 3.4-/9 Peaty Hwnic Podzol 
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OilDER GRI~AT GROUP s lf !3~.fil>iLP. 

3. Podzolio 3.5 Podzol 3.51 Orthic Podzol 
3.52 i.iinimru. Po<lzol 
3.53 Ortstein Podzol 
3.54 Concrutionary 

Podzol 
3.55 Textural Podzol 
3.56 Bisequa Podzol 
3. 5-/7 Su b-11.rc tic Podzo l 
3 . 5-/8 Gleyed Podzol 
3.5-/9 Peat-y Podzol 

4. Brunisolic 4.1 Brown Forest 4.11 Orthic Drovm F'ores t 
4.12 Degraded Brovm Forc:.,t 
4.1-/8 Gleyed Brovm Forest 

4.2 Brovm Wooded 4.21 Orthic Brovm Wooded 
4.22 Degraded Brown 

rtooded 
4.2-/7 Sub-Arctic Brm·m 

1'/ooded 
4.2-/8 Gloyed Brown 1'Jooded 

4.3 Acid Brovm Wooded 4.31 Orthic Acid BroYm 
(Brown Podz olic) \7ooded 

4.32 Degraded Acid Bro1m 
:Yo oded 

4.3-/7 Sub-Arctic Acid Brown 
'.'fooded 

4.3-/8 Gleyed Acid Brovm 
'No ode d 

4.1 Acid Brown Forest 4.41 Orthic Acid Brown 
Fores t 

4.1-/8 Gleyed Acid Brovm 
Forest 

4.5 Concre tionary Brovm 4. 51 Orthic Concret~onnry 
Brovrn 

4. 5-/8 Gle yed Concretionary 
Drovm 

4.6 Subalpine Brown 4. 61 Orthic Subalpine 
Brown 

4.6-/7 Sub-Arctic Subalpine 
Bro1m 

4.6-/8 Gloy ed Subalpino 
Drom1 



ORDER 

5. Regosolio 

6. Gleysolio 

\. 
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GREAT GROUP SUBGROUP 

5.1 Rogosol 

6.1 . Hmnic:; Gleysol 

6.2 Gleysol 

5.11 
5.12 
5.13 
5.14 
5.1-/5 
5.1-/7 
5.1-/8 
5.1-/9 

6.ll 
6.12 
6.1-/5 
6.1-/6 

6.1-/7 

6.1-/9 

6.21 
6.22 
6.2-/5 
6.2-/6 
6.2-/7 
6.2-/9 

6.3 Eluviated Gleysol 6.31 

6.32 

6.3-/9 

Orthic Regosol 
M11l Regosol 
Mor Regosol 
Ore;ano Regosol 
Sa.line Regosol 
Sub-Arctic Rog;osol 
Gleyed Regosol 
Peaty Hegosol 

Rego Humic Gleysol 
Orthic Hu1nic Gleysol 
Saline Humic Gleysol 
Carbono.ted Humio 

Gleysol 
Sub-Arctic Humic 

Gleysol 
Poa °bJ Hurnic Gleysol 

Rego Gleysol 
Orthic Gleysol 
Saline Gleysol 
Carbonate d Gleysol 
Sub-Arctic Gleysol 
Peaty Gleysol 

IIumic Eluvia ted 
Gleysol 

Low Humic Eluvia.ted 
Gleysol 

Peat,J Eluvia ted 
Gleysol 
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lU~POU'f ON 'l'l{lo; CLASSIFIC./l.'l10N OF CHERNOZEMIC SOILS 

J . s. Clayton 

Chairman. Subcommittee on Chernozemio Soils 

Order 1 

Well to imperfectly drained soils with Chernozemio A horizons as 
de.fined, and B or C horizons of high base satur ation, with divalent cations, 
uwally calcium. being dominanto Soila occurring under cool, semi-arid to 
su~bumid continental climates with the characteristics of the A horizons 
developed and maintained from the accumula tion and decomposition of a cyclio 
growth of xero- or meso- phytio grasses and forbg3k., representative of grass
land communities ., or of transitional gras sland-forest comm.mities with 
associated shrubs and trees . 

Soils with dark coloured surface horizons developed under other 
vegetative communities, including those of the Arctic and Alpine regions 
are excluded. Soils having solonetzic Bn, or strongly gleyed subsoil 
horizons are excluded by definition f rom the Chernozemio Order and classi
fied as Solonetzio or Gleysolio soils respec tively. 

At the Grea·t Group level , Chernozemio s oils a r e subdivided into Brovrn, 
Dark Brown, Black, and"""bark Gray s oils, on recognition of' significant differ
ence s in da,..lmess of oolou,. ond other .,nro~i n ·tori oh r eo t eri s ti c R of the 
horizono as defined. These differ enc es are olosely related to changes in 
organic matter content reflecting ahii'ts from xero- to :meso-phytic vegetation. 
or from grass, to shrub and tree oover, and are indicative of _changes in soil 
moisil.lre efficienoy and in humid i ty of tho soil climate . 

At the Subgroup level, Chernozemio soils are subdivided into Rego, 
Calcareous, Orthio u.Hd Eluvia. ted soils on the reoogn i t i on of distinctive Ae• 
B, or C horizons or by 001J1binations of these no defined. These separations 
reflect the development of prooef)sea of l eo.ching, de c alcifioation, and pro
gressive eluviat:i.on within the solum. Sube;rrup profiles with aalinized, 
oarbonn.ted, gleyed, or g;rumio (self-mulching ) , c harncteristioa are recognized 
as defined . While these are listed ns subgrrups they are no·b used alone but 
as modifications of the main subgroup pr ofiles, e.g. , loll/5 , Saline Orthic 
Brown. 

A key outline of the classification system for Chernozemic soils is 
presented in Table 1, and tha horizon pattern of the key profiles in the 
subgroups are diagramma.tioally represented in Figure 1. 

* The tenn "forb " is used for a non- graoslike herb, ioeo a non-gro.minoid herb. 
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Table 1 - Key 'ho Clo.soit'icid;ion and Horizon 
Nomenclature of 'Chernozem:1.o Soils 

Order 1 Chernozemio 

Well to imperfeotly druined soils with Chornozemic .Ah,Ahe or Ap . 
horizons, and B or O horizons as defined. Colour criteria oi' 6 inohes 
of mixed surfaoe horizons or Ap: 

Values darker than 3. 5 moist and darker than 5 .5 dry. 
Chroma less than 4, moist or dry. 

Great Grou ps 

1.1 Brown 
Colour oriteria 
of 611 of mixed 
surface or Ap. 
Value 4,5 - 5.5 dry 
with ohroma less 
than 4. 

1.2 Dark Brown 
eoi"our-ori ter ia 
611 of mixed surf ~oe 
or Ap. 
Value 3,5 - 4.p dry 
with olu•oma le~a than 
2,5. 
Value 2.5 - 4.5 dry 
with chroma ~rea ter 
than 2,5. 

'Subgroups ~nd the_:!!_ horizon desi~na'liions 

1.11 Ort.hie Brown 
.!!• ~ or~E!, £, (Con ) , (Ok) 

1.12 Rego Brovm 
!iI,-c ,- (Coa) I (Ck) 

1.13 Caloareouo Brown 
~., Bx~s, Cea or- Cle 

~ -
1.14 Eluvia -bed Brown 

Ah., Ae, (Air)";"!! or fil.L £, (Cea) , (Ck) 

1.1-/5 Saline Brovm 
Sal lne X-;-B~· and c horizons 

1.1-/6 Carbonated Brown 
A or·-Bhor~fzons- of' seoondary carbonate 
enrichment. 

1.1- /7 Grumi.c Brown 
r·~·lftranai tional self-mulchine 
horizons. 

1.1-/a Gleyed Brown 
'G'fcyed -B and C horizona. 

lo21 

1.22 

Orthio Dark Br own 
~., ~or~,-C.,- (Coa. ) , (Ck) 

Rego Dur]<:_~~ 

~., £, (Con)., (Ck) 

Co.loareous Da.rk Brovm 
Ah, Dmk., Cea or Ck--:---~ -

1.24 Eluviutecl Dn.rk Brown 
Ail~· ~.-Tit1fr,- 1:f[' or Btj, C (Con), ( ck ) 

1,2- /5 So.li11e Dnrk Brown 

Snli:no A, B, and C horizon.a • 



Great Groupa__ 

Dark Brown (Continue d) 
coYmir criteria 
6 11 of mixed surf'ace 
or Ap. 
Value 3.5 - 4.5 dry 
wi. th chroma. less than 
~.5 . 
Valuo 2.5 - 4.6 dry 
wi th ohrom11 greater 
than 2.6. 

1.3 Blaok 
c ofour ori toria 
611 of' mixed 
surface or Ap. 
Value:, darker 
than 3. 5 dry and 
chroma less thon 
2.6. 

1 .4 Dnrk Gray 
(D~graded Chornozom) 
An (L-H) horizon 
may bo present , 
Colour criter i a 611 

of mixed surface 
or Ap. 
Value 3 . 5 - s.o 
dr y . 
Chrom~ l ess than 
2 . s. 

- lG -

Subgroups and th~ir horiz on dosir;na.t i ona 

1.2-/6 

1.2- /B 

1 . 31 

1 .32 

1.33 

1 . 34 

l . 3-/6 

1.3- /6 

1 .3-/7 

1 . 3-/8 

1 .42 

1 . 43 

1 . 44 

Carbono. md Dnrlc Brown 
A or B horizo-n a· of secondary carbonate 
enrichment . 

Grumi o Dark Brown 
A and B transitional self-mulching 
horizons . 

Gleyed Dnrk Br own 
Gieved Band C h orizons . 

Or thic Black 
~' Brn or B·t; , £, (Cea) , (Ck) 

RE>go Black 
Ah, 2_, (Cea ) , (Ck) 

·Calcareou s Black 
Ah,~~'~ or~ 

Eluviated Black 
Ah-:--i.e-~ {AB) , Bt or Bt" , .Q_, (Co n) , (Ck) 

Sa.lino Ela.ck 
s'alf:no-i ;"'F,'" e..nd C horizons 

Carbonated Black 
Aor_B_ hori£6ns- of seoondary c arbonate 
enrichment. 

Gr uJ11io Blo.ok 
A rutd- B-tran.s :l.tionnl se l f-mulching 
hori zons . 

Gloyc, d Blnck 
Gfoyud B ci:nJ C horizons. 

Ort h io Dorl( Grjy-
(L-lf), ~ Aho , Bm or ~· C, (Coa ) ~ (Ck ) 

Ror~o Dn.r k Grny 
(L-H), ~!.:,, (AhC'J) , 2_, (Cea ) , (Ck) 

C n~J.:. c t1.re_ o.u .s __D l1!' Jc _G_!..l:l. 
TL-HT;"~:·' (Ahel, Bink, Cea or Ck 

El uv:lo. te d Dnrk Gruy 
(L-ITr."ATlfAheLAe, (AB ), B't or B-tj or Bfj, 

- - - c (lfcal (ckT 



Gres.t Groups 

1.4 Dark Gray (Continued) 
(Degraded Chernozem) 
An (L-H) horizon 
may be present. ~ 
Colour ori toria. 6" 
of mixed surf aoe 
or Ap. 
Value 3.5 - 5.o 
dry. 
Chroma less than 
2_6. 

- 17 -

Subgroops and Dia~os'hio Horir.ona 

1.4-/5 Saline Dark Gre.z. 
Saline A, Band C horizons 

1.4- /6 Carbonated Dark ·Gro._y_ . 
A or B horizons of secondary carbonate 
enriohment (k or oa)l 

1.4-/7 Q!:_~io_Dark Grai 
Exhibiting minor characteristic, 
of self-mulching. 

1.4-/8 Gleyed Dark Gray. 

Horizon nomenola ture 8.Jlcl defini tiona 'by Suboorrmi ttee on Soil Horizon 
Dedgna-hions. Sal.iM, Oarbona·ted, Grumio and Gleyed Subgroup11 are 
only ta bi, used aa D\odifioa.tion of other Subgroups. 
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Fig. I · Diagrammatic horizon pattern and designations of the key 
profiles of the Chernozernic order. 
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Dofinltiona o.nd Cr i t eri. a to b~ u socl with 
Or der l - ---------------~---- ----·-

All colour oompo.risons, unle ss o·thcr wis e spe cif'ied. ar(') d.s tm:·miri.od 
on moist s11d dry.P cru shod or rubbed s oils 11 o.ud ~ro · bnsed on dif:f'erencoa 
measurable by comparison ·to M..msell Colour Cho.rts~ Tha sv. rfaoe colcurs 
of clods or pods a.re fr equen ·bly distinctive and mn.y be recorded and used 
as s.ipplemantal criteria. 

In order to relate virgin, and disti..tr bod or cultivated soils, thi, 
oolour orit<,rio. used for soparations at the Order a.nd Grea·b Group levels 
are based on the colours obtain(!)d from 6 inches of mixed surfa.oi,., or from 
an AP horizon. Thin horizons which would be destroyed by tho mixing of 
6 inches of surface soil should be recorded but a.re not conaidored critical 
for evaluati on .. 

Chemical and physical data.., other than that me asur able by simple 
field test are used a.s supplemental or ru.pporting criteria. 

Order Levelc, A Chernozemio A hor izon shou1d confor m -to the following 
characteristi cs. An Ah horizon whe n rubbed or c rushed shruld have colour 
with chroma of 4c,O or l e so (moist and dr y) and values da1•ker than 3.5 moi st 
nnd 5.5 when dry. The thiclall'Jss and darlme ss of the Ah horizon must be 
sufficient to produce 6 inches of mixed surface or of Ap horizon with. colour 
values darker than 3c,5 when mois·b or 5. 5 when dry. The colour of the .Ah or 
-Ap horizon, mois·b or dry, should be, at l east 1 M.msell unit darker in value 
than the C horizon and should be lower in chroma than ·bhe B horizon if 
present. 

The Ah or Ap horizon should have an organic ma:t;ter oontent urually in 
excess of 1.6% in 6 inches of mixed surface with a carbon- nitrogen ratio of 
17 or less in virgin Ah horizona and usually no·b exoeed:l.ng 13 in cultivated 
horizons . The A horizons shculd have well flocculated 1;1'1:;ruC"t;ure a which do 
not ~come massive or very har d in consistanoe on we tting and dr ying. 

Definitions and Criteria for Separa tions at 
·t;he Great Group Leve l 

Separation of the .Great Gr oup pr ofiles under the Order are based on 
significant colour differenc6 s in characteristic of Ah or Ap horizons , all 
conforming to the critoria established at the Or der lovel ., but differing 
IDAinly in oolour values and chroma. The oolour value a of the eurfa.oe hori
zons are closely assqoiated with organio rnu.t·ber conte nt . 

Th~ thickne~s ~ d darkness of Ah~ or combin~d Ah, Ahe hor izons nuat be 
sufficient to produpp 6 inches of mixed surface or cultivated Ap horizon 
wit:ti, the following /specific ranges of moist and dry Mrnsell colour value and 
chroma. 

1 . 1 Brown 

A soil wi i:h a.n Ah horizon of value darker than 3. 5 mois·b and 5.5 dry,; of 
sufficient thiokn.eas to pr oduce 6 inohea of mixed surface or-an Ap norizon 
with the following r ange s of nwis·b and dry colour . 
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Value da.rkeir than 3.5 moist and from 4.5 to 5.5 .~:(.· Chroma. usually 
moro than 1.5 dry. 

Brmm soils are usually rut not exclusively a ssociated wi th, and 
developed from the de oomposi tion of a cyolio growth of mixed xero- to 
meso- phytio 'gras ses and forbs. 

1.2 Dark Brown 

A soil with an Ah horizon of value darker than 3. 5 ~..! and 4.5 d.=ZJ 
or sufficient thickness to produce 6 inch~s of mixed surface, or an Ap 
horizon with the follmving range s of moist and dry o olour . 

Va lues darker than 3.5 moist and between 3.5 o.nd 4.5 dr y_ if the chroma 
is less thnn 2.5. or with values from 2.5 to 4.5 dry if the chroma is greater 
than 2.5. -

Dark Brown soils are usually associated w:i. th, end d ev eloped from th., 
deoomposi ti.on of a cyclio growth of meso-phytio grasses and forba. 

1.3 Blaok 

A soil with an .Ah horizon of valu e darker thB.n 3.5 moi s t or dr~, and 
chroma l ess than 2.5; of ruffioient thicknaas to produce 6 inches of mixed 
surface., or an Ap horizon of the same range of moist and dry colour., i.e., 

.value s l ess than 3.5 and chroma less than 2.5. 

B c 1~ rio·i 1 s flre ll'"l'" llJr rod:: not f:'"'Coh 1siv!:."ly e.szocl !.l.t od Y.ri.th :md 
deve loped from the decomposition of a cyclic growth of maso-phytio grasses 
and for b 3, but may a lao be assoc iated with tj1in or di soontilll.lc:u a tree and 
shrub oover. Where this latter condi ti.on prevails the dominant ground cover 
is one of forbs and grasses, and l eaf mats . L- H horizons are usually absent 
or of insignificant occurrence. 

1 .4 Durk Gr'!l, (Formerly t orme d Dt!lgr11ded Black) 

A soil with a Chernozemio A horizon by Order definition., rut with 
significant cho.ructeris-tics indicative of defjrudation or other modification 
resulting from tho nccu mu lo. ti.on and decomposition of forest ve~:e tn tion includ
ing l eaf mats, (IrH ) horizons. Such soil s in their origiru.\l or undis'l:llrbed 
state support o. mixed v er;e to.tion of ·troes. shrubs , i'orbs a nd grasses., chnracter
i stio of transitional arons be tweeon grass land and forest, but if protec ted 
f rom fire tend to be don~nated by troe and shrub cover. 

Virgin Dark Gray soils frequontly have l eaf mats., (IrH) horizons over
lyin~ Ah or Aho horizons . 'l'he peds of' tho A h or i zons may hll.ve relatively 
dark coloured surfaces but the se wil l u sual ly crush or r ub out to grayer or 

·brownor c olours of higher vo.l ue or chrol1Ul. A " sal t and pepper eff oc t, 11 i.e . 
lighter grayish spots or band.a nmy bo observnble in Aho horizons, and these 
exhibit a tendency to plo.ty ::itruciures which cruoh eunily to a fine granulru· 
condition. In Rego nnd Cal careous Dnrk Gray subc;roups these evi.d0nces of 
degradnti on ar~ fre quently weakly expressed and may be designat e d as an 
Ahej horizon. 
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A Dark Groy Chernozemic A has the following ori.toria. An Ah horizon 
in Virgin Dark Gray aoils has colour values darker than 3.5 moist and chroma of 
less than 2 .5. The Ahe horizon has pods which crush to lighter colours than 
th6 Ah if presen·b, with values between 3.5 and 5.0 dry and chroma less than 
2.5. The .Ah, Ahe or (Ah, Jlhe) oombina tioii"°'mu-stbeof~fficient thickne as to 
produce 6 inches of mixed surface below a leaf' mat, or an Ap horizon with 
values darker than 3.5 moio·b and s.o dry and with chroma less than 2.5. If 
these limits are not met such soils should be considered as Regoaolic or 
Podzolic soils and classified wi'hhin their r e spective orders. 

Dofiniti2ns for separation ~at the subgroup level 

The surface Ah or Ap horizons of Chernozemic soils rntty be underlain by 
various combinationo and sequences of master mineral A, B and C horizons, 
each of which may be differentiated into specific horizon types with criteria 
as establishod PY the Soll HorizonCorrunittee. The characteristics :imparted 
to the soil profiles by signifioarrb differenoos in thesei horizon combinations 
are used as ori teria. for the separation of subgroup profiles below the Great 
Group level. Th:tn horizons which wculd be destroyed by the mixing of 6 inchen 
of surfaoo horizons or by the formation of an Ap horizon, should be recorded, 
but are not considered critioal for subgroup evaluation. 

The B and C horizons of Chernoz~mic soils should be of rela·t;i voly high 
base sta.tua, dominated by bivalent cations, particularly oaloium, end should 
have st-ruotures ohru· actCJrized by well age;rogo:bed pe ds o.nd well flocculated 

. colloidal material. Soils with Solone·bzio Bn horizons a.s defined, and soils 
with muster gley hori.zons g are excluded from the Order by definition,. 

'.l'he major horizon oho.racteristics developed ·bhrough progressive leaching 
and elu·,dal processo a are used to es to.bli3h the mo.in sub-profile types with 
the following aequenoos of dia.gnoatio horizons or horizon combina. tiona below 
on .Ah., (AhvAho ) or Ap: lfogo (Coa, c) , Culc~tre ous (Brnk), (Coo.,c), Orthic 
(Bm,B·b), (Cco. , c), and Eluvio.ted (Ae, AB) , (B·b) , (Cca.,c) . Ono or more of ·l;he 
horizons deoigno:ted in bra.eke -ts nusi; ooour to be dingnos·bic. Profiles with 
salinized, oarbonuted, gleyed , and grurnio (solf- mulching) modifi.oa.tions of 
these horizon sequ enoo s are also r ecognized as signif i oo.nt in minor subgroup 
aopa.ra tions. Howev e1· , the se a.re not use d al one but in o onjunc ti. on with tho 
main rub-profile type a. 

Hego Che rnozon~i~ 

~~-~1:_~_T_:¥,]~ ~ 
1.12 
1.22 
1.32 
1.42 

1.-2/5 
1.- 2/6 
1.-2/7 
1.-2/a 

Rego Br01,v-n 
Rego Dark Brovm. 
Rego Blaok 
Rego Dark Gl'ay 

Saline, Rego* -Jr. 
Carbon.a. tod Rego 
Grumio Regan 
Gloyad Re gc,X'l: 

Horizon s_~<il.':1-enoe..! 
Ah,£., (Cea), (Ck) 
Ah, C, (Oen.) , (Ck) 

~ , C, (Coe.), (Ck) 
Ah, TAho) , £ (Ooa) , (Ck) 

Salina .Ah and C horizons 
Curbo:natod A and C horizons 

Ah and C ·bransi ti on.al horizons 
Gle yed upper C horizons 

* Usod only in oonjunotion with :main ,subgr oup profiles. 
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Soils with Ah or Ap horizons as defined in the Order and Great GrouJ .. .. , 
underlain by C horizons. Profiles in which no major leaching of indigeno.L: 
alkaline earth carbonates has occurred below the A horizons. Transition fa, 
horizons may occur. No significant development of oolOllr Bm is permitted 
in Rego Cher.nozemio soils. 

In profiles with well developed internal drninage, or in those oocurriJ:tg 
on sites with moderate to excessive surface drainage the virgin Ah horizons 
are oounnonly free from carbonates or sa.l ts and overlie a C or weakly expressed 
Coaj horizon. When disturbed or under cultivation, the A horizon is us.1ally 
calcareous. 

In profiles with limited internal drainage, or in those occurring on si tea 
of imperfect drainage and excessive moisiure accumulation, the A horizons may 
be infused with secondary carbonates, or salts, due to preoipitation from 
solution of lime or salt bearing waters. Carbonated rego profile.a may usually 
be detected by visual observation of strings or beads of carbonate crystals 
occurring in the Ah horizon and con.firmable by e.n effervoscenoe test with aoid, 
Ahle. Under cultivation such soils usually have a distinctly grayish surface 
cast or colour. 

Salinized reg~ profile~ may be detected by visual evidence of salt 
crystals or surface crust. No limit of salinity is imposed but it should be 
sufficient to be suspected by eye and confirmable by simple qualitative field 
t est (As~Os ) . 

Grumio phases of' rego profiles are mainly confined to fine textured soils, 
usually with over 50 per cent clay. The self-:nn.tlching propert ies of these 
bullb, u1.tt> ~o t.lrn n,ptd,i ~i on o.f awe.i.ling, sb.rl.nkl.ng and the sloughl.ng of surf' aoe 
material into cracks, result in profiles with fll-defined A horizons whioh merge 
into a transi t ional AC horizon. A tendency to fonn. a surfo.oe grenula r DDllch is 
particularly oharo.oteristio of grumio phases. 

Gleyed phases of rego profiles are characterized by weak development of' 
mottling, and other charactC!lristios of' il!lmporary wetness in the A and upper 
C horizons. Carbonated and saline profiles are frequently but not invariaply 
associated with gleyed phases. 

The use of oa with A or B horizons is restricted to signifioant acounula
tions of' secondary oarbonates greater than that present in the parent material. 

Caloaroous Chernozemio 

1.13 
1.23 
1.33 
1.43 
1.-3/5 
i,-3/6 

Profile Types 

Calcareous Brawn 
Caloa.reous Dark Brown 
Calcareous Lllaok 
Calcareou1:1 Dark Gray 
Saline Calcareous* 
Carbonated Calcareous.* 

1.-3/7 Grumic Oalcareous! 
1,-3/8 Gleyed CalcareOlls 

Horizon Sequenoes 

Ah, Brok, Coa or Ck 
Ah, Bmk, Cea, or Ck 
An, Brok, Cea, or Ck 
Ah, (Aha), Bmk, Cea or ~ 
Saline A, Band C horizons 
A or B horizons of secondary carbonate 

enrichment 
A or B transitional self-rnulohing horizons 
Gleyed Band C horizons 

* Used only in c onjunotion with main subgroup prof ilea. 
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Soils w:i.th Ah or Ap hor:i.zons a.a defined in the Order and Great 
Groups underlain by colour Bm horizons., from which indigenous alkaline 
earth carbonate a are not completely removed. (Brak) . 

The B is usually medium to fine prisma.tio in macro- struoture, 
and slightly to moderately alka.l:l.ne in reaction. Coarso prismatic 
struo·l;ure is uroally associated with coarse texillred fabric. A lighter 
coloured Coa horizon of carbonate noounula.tion is usually present above 
the c. 

I 
In profiles occurring on sitfia with moderate to excessive surface 

drainage, the indigenrus oarbona:r.os in the B horizon are present thrcugh 
insufficient leaching and represent a lack of full modal profile develop-
ment , . ( 

In profiles occurring on sites of imperfect drainage and excessive 
moisillre accunulat:i.on, the occurrence of oarbona.tes above the C horizon 
may be indigenous due to retardation of leaching., Bmk, or an expression of · 
upward moisture movement and precipitation of secondary carbonates. In this 
latter oircumstonce both o arbona ted and gleyed phases may be rooognized if 
significant and ·!;he carbonates frequently extend into the surfaoe A horizon. 

Grumic phases of calcareous profiles with self-mulching characteristica 
may be found in profiles of' fine texture (greater than 50 per cent oley) o In 
these soils a tendency to form a surface granular rm1lch is common and the 

. separati-ons of A, B and C horizons tend fo be diffuse ·and transition.a.lo 
Tongues of A horizon frequently extend into the B a.n<l C horizons duo to 
sloughing in·to cracks. Slickeinsides may be frequently observed in the C 
horizons. 

Orthio C}wrnozemio 

Profile TYJ?~ 

Orthlc Brown 
prthic Dark Brovm 
Orthio Blo.ck 

1.11 
1.21 
1.31 
1.41 
1.-1/6 
1.- 1/6 

Orthio Dark Glay 
Saline Orthio 
Carbonated Orth:i.c:it 

1. - 1/7 Grmnic Orthiclt 
1.- 1/8 Gleyed Orthio* 

~orizon Sequa~~!. 

Ah, Bm, or Bt, C (Cea) , (Cle) 
An, Bm, or ift, C (Cea)• (Ck) 
An, I3Jn, or B·t; , C (Ccn) , (Ck) 
An, "(Ahe L Dm or Bt, c, (Con) (Cle) 
saline A. B:-and C horizo:rui 
A or B Horizons of oecondnry carbonate 

enrichment 
A antl B trnnsitionttl ::;elf- mulching horizons 
Gleye d B and C horiz ans 

"1r. 
Used only in conjunction with ma.in subgroup profiles. 

Soils wi fu Ah or Ap horizons as def ine d in the Order and Great Groups . 
underlain by a colour Bm, or a weak to modera:tx1ly texturnl B"hj, Bt horizon .. 
Tho B horizons ar~ free of' indigenous carbonates, a.nd range in reaction from 
slighi;ly alkaline to slightly acidic. 

'l'he B horizon is normally medium to fine prisma.tio in mnoro-atructuro, 
breialdng to medium and fine blocky or to coarse granu l ar agr,regates. Coarse 
prismatic structure is usually associated with coarse tex-tured fA.brio. 
Decreasing size1 of ma.oro-prlsmittio structure:, anq. an increasing t endency to 



break into finor blocl::y nnd r~r· ,mtlnr a(';·;rc;c:\ h 1n iu 1lppn t·r.-,tl;l.y Uf:r;ocio. 'l;,;d 
with increusine; clny co:ntu11t t ·.l· thu nolrn1., P.n<l pu.1·-Lieu ]Dr ly '..ri: th '1,!Jo 
occurrence o:f' a t oxtural B·b horizono '.l'hin di. r.:c vntlnu (.){.t r:J cout·i.n (~ ::J on t rw 
surfnco of pe d ri mny occur in text ural Dt hori.zmw. .Althour) 1 the r:o are not 
readily vlsible by e yo, thoy mny bo observe d with n h o.n<l l e ns or in thin 
sect-ion. The occurrence of t extural B horizons in or·t;h:ic cln rnozer,1 :; mo.y 
reflect simple fj ravii;at:ionnl movornont and colloidnl flol'r through poro o DDd 
oleavnges, or trends towards minimal deve lopment of so l onetzic or podzolio 
charncteris tic r.. 

A thin we ukly dov-oloped colour n horizon or a trnnGi ti.anal BC horizon is 
frequently present b etween the modal B and C horizons . A light6r col.cured 
horizon of carbonate acounulation. Cea is uoually pre sent but is not an essen
tial orit<:Jrion. Profiles with waakly gloyed, no.line, or cnrbonutod A and B 
horizons may occur and crot be subdivided if de sired. 

Orthic profiles with minimal e;rumio chnractc ristic s ocour in soils of 
high olay content., and o.re ohara.cterized by g;rarular to fil-it, subangular blocky 
peds in tho A horizon o.nd massive to nne;ulnr blocky struoiure in -the B horizon. 
Frequently dark tongues of A horizon exfond i nto the B o.nd C due to sloughing 
into oracka. The boundaries between A, Bm and Ck horizons a.re umrnlly sharpar 
and l ess diffuse than in rego and calcareous oh0rnozemio subtypes. 

A minimum development of Ae horizon of l e ss tha n 2 inches is allowable 
within the 6 inches of surface below the leo.f' mat of orthic Dark Gray profiloe 
·providing tho.t the mixed combination of Ah,Ah6 and Ae ,rill meet the ori teria 
for Chernozemio soil• nnd thnt no undisturbed Ae horizon is present below this 
dt:ipth. 

Eluvia t ed Chernozemio 

Profile Types Hori?.on Sequenceo 

1.14 Eluviated Brown ) Ah., Ae (AB) , Bt or Btj, C, (Coa) , (Ck) 
lo24 Eluvintod Dark Brm·rn ) Ali'., Ao (AB) ., B't or Bt,j, C, (Cea) , (Ck) 
1.34 Eluvia tod Bl a.ck ) An, Ae (AB), Bf or Bt;j, C, (Cea ) ., (Ck) 
1.44 Eluvia ted Durk Gray (Degraded ) "{'I;-HJAh (Aho")-;- Ae "[Aif),-Bt or Bt_j_ or 

1.-4/5 
1.-4/6 

1.-4/7 

1.-4/8 

Saline Eluvia tedli (Uncommon ) 
Cl.\rbonated Eluvin tod:tl: (Un

common) 
Grumio Eluvia.ted~ (Occurrence 

doubtful) 
Gleyed Eluviated* 

1,: 

Bfj,C (Cea) (Ck) 

Saline A, Band C horizons 
A or B horizons of secondary carbonate 

enrichme nt (k or ca) 
Exhibiting minor che.rncteristios of 

se lf'-mnlching 
Gleyed Dark Gray 

Used only in conjunction with main subgroups. 

Soila with Ah or Ap h..oK"izons as defined. .izm ~he ,Order and Great Groups, 
under le.in by signii'icnnt- JlTuo,rl'i:zons of l e u.ch.:n.rrg, Or' eJ!.nwia tion. beyond the con
cepts of the orthio cheiMii.vz-.ciMui.c developin~n -t .. 

This 13 ignii'icance i s l'iiWl.i.fe stod by- tha o criom1:Te·r.oo;e, of c ombinn ti 01-in a.nd 
sequences of e luvial Afte:.,, !l.lfo,. and 'trans it:i'l.olllU:] L~ lliorizonn, undurlRin by 
illuvia.l B horizons. 'Jl!rtc:l' l eache d h.orizon.:;; fll'e cl"lruract.e rizcid by the dovolopinont 
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of alight to modera·te acidity and a. mino1· reduction in base s1.1.turntion. 

The geoosia of eluvia.ttld Ohernozemic soils is appurently complex and 
at present obscure. li'or ·these rensons no official separations wi-thin the 
subgroup oa.tegory are a.t present authorized. Inferential explanations based 
on limitod factual data. suggest a. minimum of' throe gene·t;io types, ea.ch of 
which have modifying profile cha.ra.otoris·bio s indica-tive of the ir pa.r ·ticular 
development. '.I.'hese types include the following1 

A. A profile type, in which eluviation has dovoloped through in nitu 
lea.chine;. This type is charncterized by relic macro- priffoiatio structure 
belovr the Ah or Ap , which breaks into coa.rae to modimn platy pods, which 
often exhibit vesicular or 1ubula.r voids; suggesting ·the forinat:i.on of Ae 
and AB horizons from a former prismn·hio B. The Bt horizon is somewhat 
finer ·textured than the N!J, with well developed ma.cro-prisma tic struoturo 
broaking to blocky pads of lower colour value and slightly higher chroma 
thun for the Ae 0 'l'he deve lopment of ooa ting a on ·l;he surfaot, of tho peds 
if present a.re less strongly expressed than in aolone·bzio Bn horizons 
and the cationic ra.tio of calcium to other ions usually remains rela
·trlvely high. 'rhoy are, however, frequently ind.ioa tive of a trend 
towards minirna.l solodic developmen·bs. 

B. A 11Cunulic 11 type, in which the cumulative effects of surfioial 
deposition of transported soil ma:oorial, merge and overlap the 
horizon differenti.a.tion due to leaching in situ. Such soils are 

. chn.raoterized by -thick horizona of' partially l eached accunula ted 
material s , ov-erlying t ran sitional AB horizons. 1'he y are usually frund 
in concave slope positions of dopoai·tional nccu1nuh:bion. Tho occurrence 
of a alight l:lthologionl differentia. ti.on within the sohun from roughly 
sorted to unsorfod material is frequently dotecto.ble in this profile 
type. 

a. A 11 Degro.ded11 ·t;ype, in which pronounced leuching and ~ luvia.tion 
has re ru 1-red due to the genetic influenc e of aocunu l ntion and 
deoomposi tion of wooded vegetation., incl uding l eaf mnts .. Such soils 
are most oonunonly found within the Durk Grey Grent Group in ·those 
soils intargra.ding towards the Gra.y Wooded soils of the Podzolio Order, 
and include soils which have been formerly de signated as moderately 
degraded black. They are charaoteri%ed by surfucG combinations of 
L-H, Ah, Ahe or Ap horizons conforming to the crit~ria established for 
tha Dark Gray Great Group. bu·b underlain by well- developed light 
coloured Ae horizons of me dium -to fine platy st1·ucturo, which ocoul:' at 
depths greater than 6 inches benea:bh a ltlaf mat or beneath the surface 
of a cultivated Aa horizono Virgin soils with less than 3 inches of 
Ah, .Ahe beneath a leaf mat and with f{J horizon extendi!lE; below 6 inches 
in de p·bh will not usunlly meet the requirements of' an Eluvia t<,d Dark 
Gray Chernoze~io soil. 

Theise Ae horizons a.re undorlain by textural B·t horizons , usually 
subangular blocky to coarse grrumla.r in struciure and froquently showing 
a weakly expressed enrichment of hydrated iron (B·t;rj) . This iron en-
riohment ma.y be visibll!l in tlw form of thin bands of strong chroma. 
The reaction of the Dt is usunlly slig htly a.oidio , but the lower B hori
zon above the Coa may be slightly oalcareoua. 
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Eluvia ted profile s with gleyed horizons are of frequent occurronce. 
Saline or carbonated horizons ocour less frequently. V~hero significant these 
profiles may be subdivided as Gleyed, ·Se.lino, or Carbonated subgroupn, rut 
only in conjunction with the main types. Eluvinted Chernozemio profiles 
with grumio oharaoteris tios have not been observed and thoir ooourrenoe is 
doubtful. Finer tex"tured phnaas are usually oharaoterized by an inoreaae in 
granular (shotty) and fine subangular rathe r than medium to coarse bloolcy
struoture s in the Ahe , Ae and B horizons . 
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CL/\SSH'IC./\TION 01" ·rm; SOLON'l·:'.J!ZIC OHD1·:1i cw SOIL:·_; 

w. Eo.rl Bovrnor 

Cho.irnum, Subcommi ttoo on Solonotzic So1.1 s 

Order 2 

Soils with solone·i;zio or disintegrating sol onet:.d.o D horizons which 
have en excho.ngeo.ble base siio. tu s in wM.ch 50% or more is sodium plus 
magnesium, or which have more thun 12% exohongeu.ble sodium, and UfllJ.nlly 

with saline sub:.,oils (EC greater thun 4 ). Cea m:1.d Goa, horizons of lime 
and salt enrichmen-b, may be present but o.ro no-b die.gnostio. Woll- to 
iluperfectl:>r-draincd soil s dovoloped undor a vegetative cover of gra.ooes or 
forbs. Solodized Solonetz and Solod soi l s mo.y occur under treos; i·t is 
su~gested tho.t the trees did not become established until solodizo.tion was 
dominant. 

Solonetz Ah, Ent, Csk, or C 
Solodized Solonetz 
Solod 

Ah, Ae, (.AB), Ent, Cede, or C 
Ah, .Ae, AB, Bn·b., Cole, or C 

L-H horizons may occur in the Do.rk Gray and Gray Wooded subgroups. 
Ah horizons may be th:ln and in some ca.so s o.bsen-b. 

The criteria. for subgroup colors ere similar to those for the Cherno
zemic and Gray Wooded soils. Strongly gleyed (g) horizons m.a.y occur in all 
profile ·bypes. The gleyed subgrrups are not used alone l:ut in oonjunct-.1.on 
with all other subgroup profi l es . 

e .g. 2 .22/8 - Gleyod Dark Bro11m Solone·bz. 

2.1 Solonetz 

Profile typo: (Ah), Bnt, £., (Csk). 

The solonetz:lo B horiz on is 2.11 Brown Solonetz 
strongly expre ased., hns n 
neutral ·to alkaline r oo.otion 2.12 Durk Drmm Solonetz 
and w~y contain freo carbonates. 
The uppor C is um ally snline 2 .13 Blo.clc Solonetz 
and calcareous (C sk) . 

2.2 Solodized Solonotz 

Profile type i 
Bnt, c., (Csk ) 

(Ah), Ac 
-' (AB), 

The Ae is woll developed 
and acidic in reaction und the 
Dnt horizon has a stronr; ly 
expressed columnar struct1.1re 
which mo.y vary f rom mildly 
acidio to alkalino in r eaction· 

' 

2.14 Dark Gray Solone·bz 
(occurrence doubtful) 

2.1-/8 Gleyed Solonetz 

2.21 Brown Solodizod Solone ·bz 

2,.22 Dark Drown Soloclized Solonetz 

2.23 Black Solodized Solonotz 



2.2 Solodizod Solonntz (Continuod ) 

the columns nro h o.rd to ve ry 
hurd ond u::nrnlly -VJhi t e cupped. 
1'ho u pper C is u::nrn.lly ::;a.lino 
and calcareous (C slc ). 

2.3 Solod 

Profile typo: (P.h). Ae , AB , 
Bnt, 2_, (Csk). 

The Ae is we ll developod and 
acidic in reaction; a pronounced 
transition AB horizon expressing 
disintep;ro.tion of the uppar pa.rt 
of the solonetzio B is charac
t eristic; ·u1e columnar Bnt breaks 
readily into blocky e.ggrega tea. 
The Bnt may b o relative ly thin. 
The C horizon is usually cal
careous and saline (Csk ). 

2.21 

2 •,r: 
• <.,;) 

Durk Gro.y Solotli zed Solonotz 

Gro.y Wooded Solodized Solonc tz 

2.2-/8 Gleyed Solodized Soloriotz 

2.31 Brown Solod 

2 .32 Dark Brown Solod 

2.33 Black Solod 

2.34 Dark Gray Solod 

2.35 Gro.y Woodod Solod 

2.3-/8 Gleyed Solod 

Criteria o.nd Definitions to be used vr:i. th Order 2 

Ordor 2 - Solonetzio 

Defini ti.on 

Soils with A horizons overlying solone tzio or disintegrating solone·t;zic 
B horizons uruo.lly with saline subhoriz ons or with subhorizons influenced by 
salino waters. The B horizona are choructerized by a base sta"llla in which 
the mae;nesium plus sodiulJI cations are 50~~ or more of the total exchangeable 
bases or in v1hich the exchnn~eable sodium exceeds 12%. 

Desalinization of these horizons results in an increase of o.lka.li
peptised and deflocculo.te d colloidal fractions which coat and partially 
infil tra ta the pe ds in the B horiz on with dispe rsed mo.terial. These horizons 
are charuote rized by coo.tad colunuiar or prismatic lW.Cro-struc-tures, and blocky 
meso-struc"tllres, with h ard to very ho.rd consistence when dry. 'This firm con
sistence of the coated peds of solone tzic B horizons t ends to result in 
ohnraoteristio concentration of root development along the cleavage planes 
rathe r th.an in a uniform penotrution of the peds. 

Further leaching and removal of a lkaline bases result in the formation 
of acidic .Ae horizons with blocl<y to platy structures, and finally to the 
de-alka.linization and structural breakdovm of the solonstzic B horizon. '!'he 
major horizon fea "lures resulting from these processes nre used as ori ter ia 
for the separation of the Solonetzic soils into three great groups with the 
fol lowing horizon seqUEmces: Ah or Ap, Bnt, Cslc, C; Ah or Ap, Ao, (AB ) ,. Bnt, 
Csk, CJ and Ah or Ap, Ae , AB, Bnt, Csk, c. 
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Def'ini tions for sepo.ra~ion at _:~,!1,:' Great Grcup Lovel 

2.1 Solone tz Great Group 

A soil with o.n A horizon as defined in -the subr; roup'.t but urually thin 
when oompared to the D horizon. A very thin (less than 2 inch) to dis
continuous Ae may occtu~. 'rhe Bnt horiz0n ho.a strong coatings nn.d very dark 
stainings, has a neutral to strongly a lkaline reaction, and may contain free 
oarbon.ates. The Bnt horizon h.o.s a ve ry firm ·consis t ence when dry and may have 
a weak to moderate development of gray colored round tops to the columnar 
struowre. The C horizon is u mally dominantly saline and calcarews., Csk. 
Profile s with imperfectly drained or gleyed hori zons JJlllY be separated if 
desired. 

The occurrence of Dark Gray Solonetz profiles are conside red doubtful., 
as it is unlike ly that tree gr owth ·could b e sustained on soils with such 
alkalinity and structure. A Gray Wooded subgroup is c onsidered impossible. 

2.2 Solodized Solonetz Great ·Group 

A Solodized Solone-hz profile usua lly has an Ah or Ap horizon as defined 
in the subgrrups, although the Ah may be relative ly thin in relation to the 
underlying lighter- colored Ae. In the latter case the Ap is generally lighter 
in color than in associa.-bed Solonetz and Che rnozemic soils. Under oul tiva tion 
an Ae or the white oaps of the columnar B nus t be presen·t; to classify the 
·soil as a Solodized Solone tz; if the Ap lies dire ctly on the columnar Bnt the 
soil should be olassed a Solonetz. 

The Ae horizon is signifioantly lighter in oolor than the B horizon and 
has a strongly developed platy s ·t;ruoture. The reaction of ·the Ae varies from 
acidic to neutral. The Bnt horizon is very hard, u sually vri th white capped 
oolumnar macro- structure , the l atter making an abrupt t extural ohange between 
the fr:i.able Ae and the very hard Bnt horizons; however, a thin AB horiz on may 
occur . During periods of excess mois ture water may be held tempora.ri.ly above 
the Bnt. This is generally indica. t ed by some mottling in the Ae and/or uppe r 
Bnt. 'rhe meso- strucwre of the Bnt is blocky with a very h ard consistence when 
dry. The surfnoes of the aggroga.tes are strongly coated and are u sually darker 
in color than the inside of the peds. The reaction of the B horizon varies 
from slighbly acidic to moderate ly alkaline. The lower B and C horizons are 
normally alkaline and frequently saline. 

2.3 Solod Great Group 

Soils wi'bh Ah horizons as defined in the subgrrups. There is often 
an Ahe subhorizon. The Ae horizon is ligh 'bor in color o.nd u sually thicker 
than ·bhe Bnt .. The Ae is usually pri srna tic in ma.cro-struo uu·e and platy in 
micro-s ·bructure. The Ae YllllY frequently be divided info Ae l and Ae2 l ayers on 
variation in c olor and structure. 

There is an AB tra.nsitiono.l horizon between t he Ao and Bnt horizon::; that 
indicate a breakdown of former Bn·b. It is characterized by o. v10ak or fro.g
mental prismatic structure breaking ea.::;ily fo blocky ae;gregates of moder ate 
consis·benoe. The pods o.f this AD h orizon are usually ooa. t ed with liglYh colored 
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niliooous mnterinl, und uro a.ci<lic in roaction. 
by a macro-prismatic or oolurnno.r structure ·U10.t 
aggrego.tes. The so aggr0gnte s ho.ve <la rk surfnco 
mny be a BC horizon. 

'l'ho Bnt is ohurnc l.;(: r izod 
b.rouk:J r uo.dily ~o hard blocky 
coutings o.nd cto.ininf;G. '.1.'hor e 

The C horizon is usually saline and co.lcaroous, Csk. Oocasionnlly tho Cs 
is below ihe Ck. 

Definitions for separation at the SLtb~~vel 

At the subgroup leve l the g rea:t soil groups Tll:I.Y b e divided on the basis 
of significant differences in the darkness and color of surface .Ah or Ap hori
zons, similar to those defined for Chernozemic soils, but in addi t""ion including 
provision for a Gray Wooded subgroup with L-H, Ae; or Ap, Ae; -cy-pes co?Tesponding 
to those defined for Podzolic soils. It should bo noted that while the general 
oharaoteristios of the A horizons of the Solonetzio soils with respect to color, 
organic matter content, and base s aillra tion aro vory similar to those recognized 
for ·!;he Chernozemic soi l s and mny b e subdiv ided in the same vro.y_ tho structures 
developed in the Ap horizons usuo.lly be come a little more murrnive and hard on 
wet·ting and drying tho.n is found in the Che rnozemic soi ls. It shou ld b e noted 
tha.-t; in the Solodized Solonctz and Solocl soils the mixed A (Ap) horizon l"lllly be 
lie;hter (highe r value) tho.n in associated Chcrnozemic soils. In some Sol onetz 
soils the Ah is quite thin and in some Solodized Solone tz o.reus the A horizon 
has been eroded off. In both oi' the so soils t he subt:roup is de t ermined by the 
geographically associated soils. 

Note 

IL .LU kuo\vn Llio.t ttiore are soils that a.re intergra.des between Solonetz 
and Orthio Che rnozemic ond o.lso onei s that are a transition between Solods o.nd 
Eluviated Chernozemo. At presen·t there is no satisfactory cri te rio. by which to 
identify an~ olassify them. rlhen sn·bi.sfaotory ori teria ore dev e loped these 
in-oorgrades will be established in the clo.o::iifica.tion s ystem. 
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:REPORT ON THE CLASSIFICATION OF PODZOLIC SOIL'3 

P.c. Stobbe 

Chairman, Suboommitteo on Podzolio Soils 

Great Group 

3.l Gray Brown Podzolio 

3.2 Gray Wooded 

3.3 Gray Forested 

3.4 Hu.mio Podzol 

3.6 Podzol 

3.11 
3.12 
3.13 
3.14 

3.1-/8 
3.1-/9 

3.21 
3.22 
3.23 
3. 24 

3.2- /8 
3.2- /9 

3.31 
3.32 
3.41 
3.42 

3.4- /3 
3.4-/8 
3.4-/9 

3.51 
3. 52 
3.53 
3.54 
3.55 
3.56 

3 . 5- /7 
3.5-/8 
3 .5-/9 

3. Podzolio Order 

subgro~ 

Orthio Gray Brovm Podzolio 
Minimal Gruy Brown Podzolio 
Brunisolio Gray Brown Podzolio 
Bisequa Gray Brown Podzolio 
Oleyed Gray Brown Podzolio 
Peaty Gray Brown Podzolio 
Orthio Gray Wooded 
Dark Gray Wooded 
Brunisolic Gray Wooded 
Bisequa Gray Wooded 
Gleyed Gray wooded 
Pea·t;y G1•n.y Wooded 
Orthi o Gray Foro sted 
Dark Gro.y Forested 
Orthio Humio Podzol 
Humus Podzol 
lronpa.n Podzol 
Gleyed Hwaio Podzol 
Pea:l;y Hmnio Podzol 
Orthio Podzol 
Minimal Podzol 
Ortstein Podzol 
Concreti.o:nary Podzol 
Texillral Podzol 
Bisequa Podzol 
Sub- .Arotio Podzol 
Gleyed Podzol 
Pea:ty Podzol 

Well and impGrfeotly drained soils dGveloped under forest or heath having 
light colored eluvia. tod horizona (Aa) and illuvial (B) horizons w:i. th a.ccumula ... 
tiona of sc,squioxidea, organic matter or clay; or a.ny oombina·t;ionr: of these . 
They may havo organic {L-H) and mineral-organio (Ah) surface horizonB. 



3.1 Gray Brown Potlzolio Great GrouE 

Soils with dark colored mull-type surfa.,:,o horizonn (Ah ) , more thi:m 
2 inches thick. with lighter colore d eluviated horizons (Ae ) and with 
illuvial horizons (Bt) in whioh clay is the main accumulation product. An 
inorea.se of free s eaquiox ide a is u suo.lly ass oo i a t ed vii.th the accunulation 
of olay. Dev elope d on basic or oalcnreou s paront ma t erials. The solum 
generally has a. me dium to high de groe of' ba se sa"turn.ti.on. 

Thoy have developed under de ciduous or mixed forest ve ge tation and und ur 
moderate climatic conditions (M.A.T. above 40°F. ) . Thay have a high earth
worm population; the organic surface layers (L-F ) are quickfy inoorporo.ted 
into the Ah horizon and seldom aooumulate. 

3.11 Orthio Gr~ Brown Podzolic 

Soils with well-developed Ah. Ae nnd Bt horizons. Ae is light oolored 
with chroma. of less than 3; it l a cks a definite , brcmn upper subhorizonJ the 
difference in chroma bet1·1een the upper and lower Ao is less than l. 

Tha solum of these soils is generally deep (more than 18"). 

Profilo type : (L-H) , Ah, Ao, (AB), Bt, .£.• 

3.12 Minimnl Grny Drown Podzol i c 

Soila with well-devol ope d Ah but wi th we akly expressed Ae and Bt h ori
zons relo. tive to the dav tilopmimt in the Orth ic and Brunisolio subgr oups on 
!::imi!!..:" • .1:it~. i .... l.. .. . Tl.v 4 .... Liu uf v lU.Y Ul.l~IVc.:J1;Hl ;,ne "" a na Ae l.S a t or just 
above the lovrer limit f or mxtura.l B horizons . 

The s oltuu of ·thesa aoil s i s gener ally sha.llovr (l e ss than 18 inche s ) . 
These soils r ep resent intergr a.des be tween tho Brown Forest a nd Gr o.y Br own 
Podzolic groups l:ut a.re more c losely rel amd to tha latter than to the 
former group. 

Profile t ype : (L-H), .&:, Ae, Bt, C. 

3.13 Brunisol.io Gray Br own Podzolio 

Soila with well- developed .Ah, Ao and Bt horizons. Tho uppe r Ae l is 
brown (chroma of 3 or more ) o..nd gra.des to lighter colored lowor Ao2 . The 
difference in ohromt\ be tweon u pper and lower Ae is l or moro . The thiclmess 
of the uppe r Ael (or Bm) shruld be ruffioient that it can b e r e oognized un:ler 
a cultivate d (Ap ) l o.yer. 

This subgroup reprooants e arly inw r gra.de stage s between the Orthio sub
group and the Acid Brown Woodod soils . The upper Ae l11llY be oon sidorod n s a 
Bm or Bf j horiz on and the lowor Ao as the C h or i zon of tho u pper sequum. Tho 
de gree of ba s e sa:b.tro.t ion of the uppor s olum i s more typio o.l of the Gr a.y Bro,m 
Podzolic thun .of the Acid Drown Woodod soil s. 

Profile typa : (L-II), !:!:., Aol, Ae2., (AB ) . ~· c. 
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Di ::;equa Grny- li1·m·111 Pot1z ol:i<: -·--'---·--.X----·------
Gray Brown Podzolic :;;oils in whtch r•. Podzol r.; 1:JCJl1onc0 of horizon::: (.Ae 

and Dfh) has dov0lopcd in tho Ao of the GnLy Brovm Pud zolic soil and which 
is under lo.in by a. continuous tox-lurnl (I3t) hor i.zon. 

Under culti1n1.ted condil:;ions thone soils mo.y b 0 dis ting;uishod from the 
Brunisolio subgroups by the pre r.;onco of the podzolic B (with high chroma) 
under the cu l tivnted (Ap ) la.yor. They differ from tho Bisequn Gray Wooded 
soils in thnt they lrnve a mull- t,yp0 .Ah; when the Ah does not moot the 
requirements of the Grey Brown Podzolic group the soil is classified vri th 
the Bisequa Gray Wooded soils. 

Profile ·t;ype: (IrH) , Ah., Ae, Bfh or Bf» (Ae ) , Bt., C. 

3ol- / 8 Gleyed Gray Brovm Podzolio 

Soils with the same typo of profile ns any of tho above subgroups but 
Vii th mott ling and cor.rrnonly w:i. th duller colors in ·ttw Ae and Bt horizons than 
in the associa·bed well-draine d soils due to periodic wetmss. 

The Gleyed Groy Brovm Poclzolio soils generally ho.ve thicker and 
darker Ah horizons t.ha.n the well- drained subgroups. The color and textural 
differences between the Ae and Bt are generally less marked in the gleyed 
than in thl well-drninad subgroups. 

Specific profile types may be indicated as 3.11/ 8, 3.13/8, etc. 

Profile types: (Irli ) , Ah , Aeg, Btg, Co 

3.1- /9 Peaty Gray Brovm Podzolic 

Soils with the sa.me t-ype of profile as the gleyed subgroup 8 bl t with 
6 to 12 inchos of muck, oompe.oted peat, or both, on the mi:nernl soil surface. 
This subgrrup is of rare occurrence . 

3 . 2 Gray Wooded Grco:b G:roup 

Soils with organic surface horizons (L-H) , with light colored eluvie.1 
horizons (Ae ) arrl with illuvial horizons (Bt) in whioh clay is the main 
accU11Ulation product . An increase of free seaquioxides is usually associated 
with the accumulation of clayo The solum generally has a. medium to high 
degree of base sa tur ntion. 

The best developed Gray Wooded soils are found under cool climatic 
conditions (M. A. T. 40°F. or leos ) and under borea.l fores·(; or under forest 
in the grassland-forest transition zone., a.lthcugh some Gray Wooded soils may 
also occur under somewhat warmer climates under mixed fore s t vegeto.tion. 
They generally have developed on basic parent materials . They differ from the 
G:rny Brown Podzolio .soils mo.inly in that they lack or h~we a very thin mull
like Ah horizon. Earthworms are ab:ient or very soaroe. They la.ck a chernozomio 
Ah, although in some transition types, thin (less than 4 inches ) chernozernio
like Ah and .Ahe horizons may occur under ,rtrgin oond:i.tiona. The oolor of the 
oultivutod surface (Ap ) has a value of 3 . 5~ or higher, moist . They differ 
from the Podzol soils which may be found under similar clirnntio and vegetative 
conditions mainly in the nature of the B horizon. 



3. 21 Or-l;hlc Gr·v.y__ 1/oor.h,.~~ 

Soil s wi th orgnnio surfo.c0 horiion..i (L-.H) ·v,i ·l;h (l lie;h t c olorurl .Ac 
and u Bt. The y mu.y h o.v e a. thin (l0na thun 2 inchoa ) Ah ., fl nl ightly mott l ed 
lo,ver Ae ond gen erally havo a. 11\'.l rko u. AD h u:i.-l z o1h Tlto Ae h o. s a. color vulue 
of 6.0 or mor e {dr y ) nnd a ohrom.J. of loca ·i;htul 3., u. l thouc.h hig her chrornas 
may occur ou somr:, parent me.t eri nl s . .A cul ti-110.t od sur ra.oo ho.cizon (Ap 6 
inches thick) has a dry oolor v a lue of 6 or lllul·e . 

Profile type : lrH., (Ah) or (.Aho ) ., !:2._., (AD) ~ ~., C. 

Soils wi. th organic surface horizonB (L-11) a:nd with ohornozemic-like 
Ah or Aha horizoll3 2 to 4 inche s thiok over l i~ht colore d Ae underlain by 
Bt., or soils with thinner .Ah but with proiaiuent Aeh. '.J.'he mixed plowed 
layer (Ap) of both of t m se subtype s is darker thv..n tho.t of the or thi 
subgroup {value 6.0 dry) but lighter than thnt of tho associate d cherno
zemic soils ( value 3. 5 moist or 5 .o dry ) . 

This subgroup represents intergrades be t .veen the Orthio Gray Wooded 
and the eluviated ohernozemio soils and 'therofore a r a n ge in relative 
thickness nnd color of Ah and~ horizons can be expected. The following 
is suggestod as a guide: Ah n.nd .Ahe hor izons (having color values of less 
tho.n 3.5 and chromas of l e as than 2. 5) l ess than 4 inche s thick over a 
lighter colored Ae of sufficient ~1iokllo s s and of color to produce n.n Ap 
horizon lighter than 3.5 moiat or 5.0 dry., or without Ah horizon rut with 
pr n!"l1,in'l'lt.Anh l,ori:c.!!.dC.- L- . t1 .............. ..,1 ..... ¥U.l \4v c.c (w. .Y) t:luU ui ::iu.1.1...1.C..1.l;).(lt 

depth to produce nn Ap horizon lighter than 3. 5 moist, or any combination 
of color and thioknoss of A horizons th!i.t gives similar re su lts. 

Profile types: L-H, .Ah or .Ahe Ae, (AB ) ., Bt, C. 
L- H (Ah) , (.Ahe );-Aeh (Ae) !!:_,-£: 

3.23 Brunisolio Gray Wooded 

Soils with organic surface (L-H) over brolVn upper Ael., which generally 
grades to a lighter colored lower Ae2 over Bt horizon. 

This subgroup represents early intergrade stages botwecn Gray Wooded 
and Aoid Brmvn Wooded soils. The en·bire profile may be considered as 
having a b isequa developnent. The upper sequum approaches that of a 
weakly developed Acid Brown Wooded soil. The degree of base snturation of 
the upper sequum is generally somewhat higher than thut of oompo.ro.ble Acid 
Brown Wooded soils. The upper Ael may be considered as a Bf'j and the lower 
H,2 as a C horizon of the upper sequum. The color of the Df j hns o. chroma 
of 3 or more and the difference in chroma. between the Bf j and the lower Ae 
or C should be 1., or more. The thickness of the Dfj should be sufficient 
that it oe.n be recognized under a cultivated (Ap ) leyor. 

In aome soils there is no appreciable difference in chroma be·t;woen the 
upper and lower Ae. They represent either advanced stages of development in 
which the Bf (with higher chroma) has developod throughout the entire depth 



of the Ae to the Bt. or thoy ropresont norrnul Ae horizonfJ (generally with 
ohroma.a of 3) with chrunlfl.s inhcr:i:ted from the parent mu. toi·inl. '!'ho latter 
shculd be olassed with tho Orthi c 1mbgroup roglil·d l ess of aeything sto. ted 
above. The Bt horizon is continuo.rn. Where the B-t:; horizon is dieintegrating 
and no longer continuous the soil should be o la.ssified in the Brunisolic order. 
No dept.h limits are suggested for tho upper sequumo The dep·th to Bt rarely 
exceeds 48 inohe s and is generally considerably less .. 

Profile type L-H., Ae., Bt ., C. 
L-H Ael., i;"2,- (AB) ~- C. 

3.24 Biaequa Grny Wooded 

Gray Wooded soils in which a Podzol soquonce of horizons (Ae and Dfh) 
has developed i.n the Al3 of the Grf!.y Wooded s oi-1 and which is underle.in by a 
oontim.1ous textural (Bt) horizon. ! 

The developrnent of the Podzol sequence relative to the Bt may vary 
greatly in intensity and in dopth, resulting in a range of profiles 'that 
approach the Orthio or Bruniaolic Gray Wooded soil on the one hand and the 
Bisequa Podzol on the other. An arbitrary limit between the Bisequa Gray 
Wooded nnd Bisequo. Podzol iB suggested as a guide for the separation of the 
two subgroups. A depth of 36 inches, of a weakly to moderately developed 
podzol solUJn, ·bo a wol).-doveloped B·l; horizon., or a depth of 18 inches to 
the Bt horizon if the Podzol solum is stronglf developed ( Ae horizon exceeding 

. 3 inches and substnntia.1 a.ocumu.la. tions in Bfh)• 

Profile types: l J'"'H ., .Ae 11 (Efh ) Bf• (Bfj) Ae Et, C. 
L- }T., f!:2..• ~,· (Bf) ~ ~,£:.-

3.28 Gleyed Gray Woode~. 

Soils with the some type of profile as any of the above subgroups but 
with mot'bling and commonly with duller colors in the Ae and Bt horizons than 
the associated well-drained s oils, due to periodic wetness .. 

,The Gleyed Grny Wooded soils generally have thicker L-H horizons than 
the well- dr ained subgroups.. They often have ·thicker Ae and stronger developed 
Bt horizons in depressions., on reasonably permeable materials, than the 
associated well-drained soils in the Gray Wooded and grassland transition zonea. 
In more lnlmid regions, on level land, particularly on less permeable materials, 
tha gleyed members IDL\Y have less- developed Ae and Bt horizons than the assooia.ted 
well-drained soils~ They differ from the Eluviated Low Hwnio Gleysols in that 
the latter have developed under greater extremas ot' wetness and have lower 
ohroma. 

Profile type i ~H, Aeg, Btg, c. 
Speoi?ro pro?iles may be design.a ted aa 3.21/ a. 
3.23/e. etc. 

· 3. 2-/9 Peaty Gray Wooded 

Soils with the same type 0£ profile as any of the above subgroups, bit 
with 6 to 12 inohas of' muok• oompaoted peat or both. on the mineral soil 
aurfaoe. Speoifio profiles may be designated as 3.21/9, 3.23/ 8/9. 
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3.3 Gray Forest Group 

Soils with thin organic surface horizons (L-H) • with thiok. light 
oolored, eluvial (Ae) horizons and with illuvial horizons which have higher 
chroma or lower value than tho adjacent eluvial horizons. 

The illuvial horizon contains srnnll concentrations of olay in isolated 
peds• tongues, or clay flows rather than in a continuous Bt horizon. or small 
aoculllllations of clay and/or iron in bands or lamellae. It is often inter
rupted by gray tongues of eluvial (Ae ) naterial resulting in a horizon con
sisting of separate pookr:3ts of A and B materials. In extreme oases this hori
zon consists daninantly of ligh't; colored eluvial material and small pads of 
darker colored illuvial lll/l.terial, giving it a mottled appearance. The peds 
appear to be degrading; the interior resembles B material. while the exterior 
oonsists of gray coatings resembling Ae material. 

The Ae horizons a.re thick (often several feet) and light colored (apparently 
due to n lack of free iron to form brown upper subhorizons). J.;;t Ah horizon may 
be present. The solum is weakly acidio but highly base satura tad. 

These soils have developed on coarse textured, slightly calcareous mater
ials under similar climo.tic nnd vege tntive conditions as adjacent Gray Wooded 
soils. They are regosolic in no.'Lure and they may be considered as intergrades 
betweon tm Rogosols and Gray Wooded soils. The B horizon does not cantuin 
enough clay to meet tho roquiremonts of the Bt horizon o:r Gray ~Jooded soils 
(probably duo to very s light acctuuulation of clay in the first instance o.n1 
possibly to subsequent de torioro.tion) and they do not a ppe ar to have suffio
iont o.coumulation of sosq.i ioxides (or increase in chroma) to meet the r equire
mr.11+ 2 o r Porl zo l ::i . '1.'h~ D l.v .. i .. ,,.;., :J ..... ;.uf o;.v, ml t,l.l. "ut1 ;.t>1.wg;ru:{a;cl as 1:1 :D~ "J 
horizon. 

3.31 Orthic Gro.y Forest 

Gro.y Foreoted soi la withcut Ah h arizono or with Ah horizon less than 2 
inohe a thick, with thick light gro.y olmrial horizons and with evidence of clay 
accumulation in the lower pnrt of the s ola in the form of pocke ts, or cloy 
flows. 

Profiles - ~· (Ah) , -!:::._, AB and BA (DC) , C. 

3.32 Dark Grny Forest 

Gray Forested soils with prominent Ah or Aha horizons (more thnn 2 inch.ea 
thick)• with thick ligh·b gray eluvial horizons nnd with evidenoo of clay 
accumulation in the lower part of the sola in tho form of pockets, or clay 
flov,s. 

Profiles - L-IJ;, Ah or Ahe, Ae, AB and BA (BC), C • 

3.4 Humio Podzol Greo.t Grrup 

Soila wi·bh thick organic surface horizons (L, F, H), with lig;ht oolored 
eluvia·be d horizon (Ae ) o.nd with illuvial horizona (Bh) in whioh organic matter 
is the ma.in accumulation product. The Bh is at l eas t 2 inches thiok, has a 
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color of 5YR 3/3 or <lnrker and conl;aine 10 por cent or more c1f orgnrd.c; ma ttor ,. 
It may be underlo.in by Bfh or Df h.od.irnn. A ·t;hin (loos ·b}1n.n l inch)• lnvoluto,. 
impervirus, hi\rd, dtu·lc r e ddish bro'lffi h.1.l.I'dpon mny occtu~ in tbn noltun. DcEree 
of base snt-uro:bion of solmn ia vory ' low und co.tlon- oxchungo cupnci:by of Bh iG 
very high. 

These soils have dovolope d undor heath or fores·b vd·bh heath and ophn~num 
undercover,. c onsequ ently tho L-H horizons are generally thi<ik anl peaty. The 
Humic Podzols are known to occur in cool, moist coastal regions., in cool, 
moist loco:t;ions at higher al titudea inland, and in some pe aty depressions in 
wnrmar and loss moist regions. 

The dark color (5YR 3/3) t.md hie;h organic matter (10 per 00111;) contont 
are not always complementary. The color and orgo.nio ma ttor limit s aro given 
us a guide as they generally coincide with the climatic and vegeto.tiv~ con
clitions. So:i.ls with colors of 5YR 3/3 (or darker) bu·h with only 8 per cont 
of organic ma:bter., and soils with 10 por cent (or more) of organio nw.ttor but 
with slightly' lighter oolora than 5Y1:l 3/3 mny nlao be included wHh this 
group. In oases where free iron is lo.oking in the dark colored B hodzon it 
mo.y oonta.in somowho.t less organio matter. 

3e4l Orthio Htunic Podzol 

SoilfJ with organic surface horizons (L, F, H) with light colored eluviated 
Ae and wi"bh dork colored (5YR 3/3) illuvial (Bh) horizon containing free iron, as 
well as about 10 per cent. or more, of organic mutter. The> Bh horizon is under
lain by Bhf or Bf horizons containing less orgo.nic matter. They may be frio.hle 
or cemented. A ·hhin, involute., imporviouo., hard., durk reddish brovm hardpan is 
la.eking;. 

Profile typo : L, !,, H, !::!_, ~· ~ or Bf, C. 

3.42 Hwmo Podzol 

Soils with orga.nic surfuce horbons (L., F, H) 1 ,,v.i:bh light colored eluviated 
Aa, and with dr.x•k colored (5YR 3/3 ) illuviol (Dh) horizon containing a.bout 10 por 
cont, or more, of organic ma"btor but ln.cking freo iron oxide or so low in iron 
oxide that i ·b doos no·b turn red on igni·bion. •rho Bh horizon mny be underlain by 
Bhf or Bf horizons. Thti B horizons may be frio.blo or cemented. A thin (leas 
tha.11, 1 inch), involute, imperviouo, hnrd, di\rk reddioh brown ho.rd pan is lacking. 

These soils generally have formod on· purent materia.ls low in iron or tho 
organic mo.tter ho,s o.ocurro.1latocl to form the Bh in un Ae horizon which has al
ready lost fre o iron. The Bh hor:l.zons ure generally very da.rk, often blo.ok, 
but they mny contain less than 10 per cent organic matter. 

Profilo type : .!!, F, !!_, Ae, Dh, (Bhf ) , (Bf ) , C. 

3.4-/3 Ironpan Podzol 

Soils wi"bh profile s lilco 3o31 und 3o32 but with thin 11 ironpnn, 11 e;ena rnlly 
leas ·l;han ! inch thick. Tlw pol'l i s conbinuou1Jy irrog;ula.r or involute, imporvioun, 
ho.rd and dark rodclish brown in colo1~0 It may :roo ·b on any of tlw other horizo1w 
and i'b muy extoncl irrl:io tho par ent m..<tfor:i.ol but 1:b gcnor nlly occur::; be l ow ·tJ10 Dh 
and above the C hod.~on.. DLio ·to i i.;s impor monbi]j:by somo gloying gon0rally 
oocu1·s in1J11odio. t oly above th0 ptm b\.rli t he r:o :ll l)o l ow tho pan is wa ll drv.:il1od,. 
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The II ironpo.ns" that have been s-tudied to date cont<.tined in the vicinity 
of 20 per cent or free iron oxide and approxL~atoly equal arnCA.1nts of organic 
matter. The genesis of the pnn is not clearly understood. 

The profiles overlyine; the hardpan., particularly in -the depressions or 
troughs of the pan. are often strongly gleyed humio or ln.unu.s podzols and in 
extreme cases they may represent peaty Gleysols. The hardpan designation 
therefore shou ld always be used with the appropriate subgroups. i.e. Humio (us ) . 
Gleyed Runic (us) Podzol with 11ironpan". Tho ironpan Podzol may also be inter
graded with th> Gleysols. 

Profile types: Same as o-bher subgroups rut with 
thin ironpan ~· 

3.4-/ 8 Gleyed Humic (us ) Podzol 

Podzols with the same general types of profiles as either of ·the above 
subgroups but vdth indications of e:x:oossive wetneso. The Gleyed Hwnic Podzol 
differs somewhat from the Gleyed Humus Podzol in genesis and morphology. In 
the Gleyed Hwnic Podzol mottling and iron staining is evident in the Ae and B 
horizons. In tho dark colored Bh mottling and iron staining is often only 
visible along root channels but it is pr01ninen·t in tha underly ing Bhf' am Bf 
horizons. In the Gleyed Ifu.nus Podzol there is no evidence of mot tling due to 
iron in the Ae end Bh horizons rut mottling and iron staining may or may not 
ooour in the underlyine; B horizons. Tho B horizons may be splotched. blaok 
and gray. The orga.nio matter content of the iron- free B horizon may in s ome 
insto.noes be less than in ths orthio subgroups. 

The free iron in the Gl eyed Hum.t s Podzol h'l. s been removed u nder extreme 
reduolne; conditions from tm upper· pnrt of ihe solum. or from the entire solum. 
The thick orgo.nio surface horizons yield large quantities of humus whioh 
acouI!Dllates in the Bh horizon. 

Profile types: L., F., H., Aeg., Bhg., Bfh~ or Bfg., C 
I:'., F. Ir., Aeg., IIT1g., (Bfjg) ., C:-

3.4-/ 9 Peaty Humic (us ) Podzol 

Soils with the same type of profile a.s any of ihe above subgroups. but 
with 6 to 12 inches of m1ok., compacted peat. or bo·tm. on the mineral soil 
surface. If the thickness of peat exceeds 12 inches. the soil ahOJ.ld be 
considered as an organic soil that may be intergraded to the Humic Podzols. 

Specific profiles may be designatod as 3.41/9. 3.41/ 8/9. 

3.5 Podzol Great Group 

The undisillrbed soils have organic sw·faoe horizons (L-H). a light 
colored eluvia ted horizon (Ae ) ., and an illuvial B horizon., with higher 
chroma. (Bfh or Bf)., in which organic matter and sesquioxides are the rm.in 
accumulation products. The mo.in B horizon contains l e ss than 10 per cent 
organic matter rut a thin (less thnn 2 inc he a ) Bh horizon containing tan 
per cent organic matter may be prosent inun0diatoly below the Ae. The solum 
is generally moderately to strongly acid. Under cultivated conditions the 
upper horizons lllL\.Y ba mixed rut remnants of' Bh:f' or Bf horizons shruld be 
clearly visible and remnants of Ae may or may not be present. 
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The Podzol soils have developod under mixed or conif'orous vegetation 
over a wide range of climatic conditions but they are dominant on the 
better-drained sites in moist, cool regions on nonoalcareous materials or 
on materials fran which free lime has been removed. 

The major processes of development involve the accumulation of organic 
surface layers and the formation of orga.nic- aesquioxide complexes which 
e.ccunulate in the B horizon. Clay translccation and accurrulo:tion in fue B 
is generally absent or not significant although some infiltration of dis
persed clay may take place . The Podzols may or may not be underlain by 
fragipans. 

3.51 Or-l;hio Podzol 

Soils with organic surface horizons (L-H) , a light colored eluviated 
horizon (Ae), more than 1 inch thi9k1 and a friable Bfh or Bf horizon of 
high chroma. If a Bh subhorizon containing more than 10 per cent organio 
matter is p•esont it is less than 2 inche s thick. Some mottling may be 
pre sent in the lower B horizon particularly if the B horizon is underlain 
by a fragipan. 

Profile typesi L-H1 Ae. (Bh) Bfh, Bf (Bfg), C. 
L-H'. ~ . Bf• ~· c.-

3.52 Minimal Podzol 

Soils with organic surface horizons (L-H) and weakly developed Ae and 
Bfh or Bf horizons. The developme:t;lt may be considered as weak when the 
difference in chroma or value between Ae and B horizons is less than 2 or 
when the Ae is thi n (less than 1 inoh) but the Bfh and Bh development is 
moderately strong and deep enough (8 inches or more) so tba.t it oan be 
recognized below the plow layer, when cultivated. 

Soils in which Ae horizon is less than 1 inch thick and podzolio Bhf 
and Bf horizons are less than 8 inches thick (can not be clearly iden-bified 
under oult:1.vated conditions) shculd be classed with the Degraded Acid Brown 
Wooded soils . 

Profile types : IrH. Aej, Bfj, C 
t=If, Ae, Bl'h ; (Bf) .o C. 

3.53 Ortstein Podzol 

Soila with organic surface hor izons (IrH) , a light ·oolored eluviated 
horizon (Ae) and with cemented Bfh or Bf horizons of high chroma. The 
cemented B horizons /may be discontinuous or interrupted. They generally 
lie ·i.lnr® diately below the Ae horizon but they may also ocour at lower depth 
below a friable B horizon. 

Profile type s L-H, Ae, Bfhc , or Bfc, (Bf), C • 

3o54 Concretionary Podzol 

Soila with organic surface horizons (L- H) , a light colored eluviated 
horizon (Ae) , more than l i nch thick and an illuvial horizon wifu high 
chroma containing numerous hard magnotio , roon.ied oonoretiona (Boo) in 
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addition to illuvio:tod organic nuttter und sosquioxid<rn. Doe;ro.dln~ c on
cretions with gray ooutings may occur in tho Ao; sm,u mot-Uin~ n:ty occur 
in the lower B. Th0 aolum is genora.lly modcro.toly to stron{jly o.cid and 
unsaturatod. 

These soils occur in the we st couat r e gion in a climate charo.cterized 
by mild wet winters ond cool dry surnmor s . They have devoloped under a 
coniferous vegeto. tion of hemlock, red coda.r and Douglas fir with n dense 
understory of ferns, bracken, salal and Oregon grape on moderately aoaroe 
to .fine-textured materials. 

Soils with an Ae less than l inch thick and with a weak B development 
(diff'erenoe in chroma. or value botween Ae and B less than 2 or thickness of 
B less than 8 inches) are classed with tho Concretionary Brown soils. 

Profile type : L-H, Ae, Bf'hco or Bfco, (Bcog ) , £.· 
3.55 Textural Podzol (Podzol - Gray Wooded In·oorgrade ) 

Soils with organic surf'aoe horizons (L-H), a light colored eluviated 
horizon and illuvial horizons containing o.ocunulations of organic matter, 
sesquioxides and clay (Btf' ) . The organic matter and free aesquioxide acoUJ.nu
lation is greatest in the upper B (Df't ) ani drops rapidly with depth; the 
clay conten·~ increases significantly from Ae to the upper B and oontinuea to 
increase sligh"t;ly wi. th depth to the lower Bt2 or Bt3. There is no appreciable 
decrease of' total or f'ine clay in the C horizon. The solum is acid and gerer
al ly unsaturated. 

This subgroup may be considered as an intergrade between the Podzol and 
Gray Wooded Groups as the B horizon has some characteristics of both. It 
differs from the Bisequa Podzols in which tho podzolio B horizon (Bf'H) over
lies the textural (Bt) horizon and the two B horizons are generally separated 
by an Ae horizon. 

These soils hnve formed on medium- to f'ine- texillred acidic materials in 
which the olay disperses readily. Clay flows may extend into the parent 
material to a considerable depth. 

Profile type : L-H,. !::!_,. Bft, Bt, (BC), C. 

3.56 Bisequa Podzol 

Podzol sola, with organic surface horizons (L-H), Ae and Bhf' or Bf' hori
zons, that have developed in the AB of Gray Wooded or Gray Brown Podzolio 
soils and are underlain by a textural (Bt) horizon. The Bf' and Bt horizons 
are generally separated by a lighter colored horizon whioh represents the 
lo,,er part of the original Ae and which may be considered as the C horizon 
of the upper Podzol profile. 

An arbitrary limit between Bisequa Gray Wooded and Bisequa Podzol is 
given under 3.24. In the Bisoqua Podzol the depth to the Bt horizon is more 
than 36 inches . if' podzol deve lopment is we u.k: or more than 18 inches if podzol 
davelopment is strong. If Bt is discontinuous or so w-e ak that it does not 
influence the moisture regime ,. tho Podzol profiles are classified ,vith the 
other appropriato Podzol subgrcupa. 

Profile typ~ a L-H, ~, ~ or !!!_, (Ae ) , ~' C. 
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3.5-/7 Sub-Arotic Podzol (with permafrost) 

Podzol soils underlain by permafrost within 4 feet of the mineral soil 
surfaoeo · This subgroup may form intergrados with any of the other subgroups, 
i.e. 3.51/7; 3. 51/7/8; etc. Tho soils with permafrost may be glayed in -the 
lower part of the aolum, · 

Profile types: L-H, Ae, Bf, Cz. 
:r;::n' !!, Bl'" g '""!.:.. 

3.5- /8 Gleyod Podzol.!!, 

Podzol soils with the general oharaoteristios of any of the above sub
groups l:u t with mottling and duller colors duo to periodic wetness in -the Ae 
and B horizons. Specific profile types mny be indicated as foll01,a: 
3051/8, 3. 53/8, etc . 

Profile type : L-H, (Ah) , Aeg, Bfg, Cg . 

3.5-/9 Peaty Podzol!'_ 

Soils with the same type of profile as any of the above eubgroupa but 
with 6 to 12 inches of muok, compacted peat, or both, on the mineral soil 
aurf'o.co. 

Specific profiles may be designated as 3. 51/9, 3.51- /8/9 
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REPORT ON THE CLAfl 'SIFICA'l'lON OF BRUNISOLIC SOIIB 

Pa.ul G. Lajoie 

Chairman. Suboonnnittee on Drunisolio Soils 

Order 4: Brunisolio Soils 

Well to imperfectly drained soils developed under forest. mixed forest 
and grass, or heath vegetation with brownish colored sola without marked 
eluvial or illuvial horizons. They m&y or may not have a distinct Ah hori
zon as defined below. 

A distinc·t Ah is more thnn 2 inches thick with a Mun::,ell color value of 
3. 5 or less when moist and should bo 1 ower in value by ono uni·b or more or 
lower in chroma by 2 units or more than th9 next underlying horizon. 

4.1 

Grant Groups 

Brmvn Fores t 

Soils wi'bh woakly acidio t o 
mildly alkaline sola and 
wi . t h o. distinct 11.h h or izon·. 

4.2 Brown Woode d 

Soils with vreakly acidic to> 
mildly alkaline sola and 
with.au t a. d:i.stinot Ah hori
zon. 

4o3 Acid Brovm Wooded - ~-· .. ·-··--· - ·• ---
Soilo w:i.th moderately to 
stronElY a.oldie bolo. o.nd 
with.out o. dis ·t;inct Ah 
horizon. 

4.4 Acid Brovm Fore st 

Soils with mode rately ·to 
otrongly acidic sola a.nd 
with a distinct AJ1 hori
zon. 

4.11 

4.12 

Orthic Brown Forest - (Ir-H) ., .Ah, ~· 
Ck., (Ceo. ) 

Degro.dedt Drown Forest - (L-ll), ilh., (Aej) ., 
AB, Btj., Ck, (Cea) 

Lia 1.- /8 Gio-yedBrown Foreot - wi..th gleyed B e.nd 
C hori?.<!>nB. 

4. 21 Orthio :Brovm Wooded - L-H., (Ah) ., Bm or 
Bf, (BC), Ck, (Ceo.) - -

4.22 Dogro.ded! 13rom Wooded - L-H.,, (Ah) ., ~• 
AB, Dt,j" Ck.1 (Cc-a ) 

4,.2-/7 s u5'-Ar c ·E1cBrovm Wooded - with perma
frost in C horizon 

4.2-/8 Gloyed Brovm Hooded - with e;leyed B 
and C horizon3, 

4.31 Orth:J.c Acid n>:-own Wooded - ~, ~ or 
BM or Bm., C 

4.32 Dor;l4 "adod Acid- Brovm Wooded - ~., Aej., 
Df, Bhr, or Brn, C 

4.3-/7 sui;:..Arotic Acid Brown Wooded - with 
perma.frost in the C horizon 

4.3-/8 Gloye <l Acid Drown Wooded - with gleyed 
D a.nd C horizons. 

4.,41 Or thic Acid Drown Forest - (L-II) • Ahli Drn, c 
4 . 4·-/8 Gleyocl Acid Brown Forest - wit'ri c;l.,•;y0ct 

B and C horizons. 
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Groat Groups 

4.5 Conoretiona.ry Brown 

Soils with thin orgnnio 
and orgru1io-mineral hori
zons, underlain by a. red
dish mineral horizon oon
taining numerous small mng
ne tic concretions and with 
aoidio sola. 

4.6 Subalpine Brown 

Soi 1 s with thin or ganio 
mats (L-H) and with dark 
colored, turfy (llh) hori
zons, underlain by (B) 
horizons grading through 
various colors, from red
dish-browns to yellowish
browns and gray-browns · 
with depth, and varying 
from moderately to s'brongly 
acidic. 

Subgroups and Their Horizon De signaUons -....::::.-~-·---------·----
4.61 Orthio Concretionary Brown - L-H, (Aha), 

Bfoo, (Bm)., C -
4.5-/8 Gleyod ConorotTonary Brown - with 

gloyed Band C horizons. 

4.61 Orthio SUbnlpino Brown - L-H, Ah, B, C 
4. 6.;. /7 Sub-Aro ti o Su bal pine Brown-:' wI'tll periii'a.

fr o st in the C horizon 
4.6-/8 Gleyed SUbalpine Brown - with gleyed B 

and C horizons. 

Chat·ac ·t;eristios and environmental oondi tions of 
~runisoJ.ic Great Gro~~. and SU.bgroups 

4.1 Elrovm Forest ~t Gro_uJZ. 

Soi is with yrea.kly acidio to mildly alkaline sola and with a distinct -Ah 
horizon. An L- 1:I ho1· izo11 muy or may no·t; be present. Usunlly it is destroyed 
tJu·ough the actions · of . ea.rthwoi·ms. The parent material is usually calcareous. 
The thickness of · the solu1n ·~s .usually less . th!\n iwo feet. 

I ' , ' • . '. . , . ' . • : • , #· 

·The Brown Fore.st soils occur almost ent:i,rely in . ·b.he Grea·t; Lakes - ·, 
s·t . Lawrence Lowland. physiographic region. : .. · He~e they have developed under 
similar -clintat;ic ancf biotic . conditions as ,the G't'ay-Brown Podzolics a.i1d tl1ey 
appear 1iO .repre.sen-t/ a . st9.g~·· ·or· 'soil developm~nt be·l;<N'e~n a Regosol .~nd: a Grar- . 
Brown Podzolic soil. , The fr · 1ack of dist:i.not elnvia.l or 'illuvial horizons' ·. 
;nay be dU O to the fr yo1rbhiU J.ne $$I high . lime P f\rell t lUIJ. tr:ir ia.l Ol' ll. C OJnbina ti.011 

of bo·th. · 

. The subgro-.tps recognized al'e the Orthic, ·t;he Dogrnded and ·!;he Gleyad 
. B:roW1?- Fores·.!._ soils. 

4.11 .Orthic . Brown Fores·t soils are well drained., with no a.ppa.rent eluviated 01· 

illuviatecf horizons. 
I , • 
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4.12 Degraded Brov1n Forest . soils are well drained. with weakly developed 
illuvial horizons as judged by some olay aocum.ilation. 

4.1-/8 Gleyed Brov1n Forest soils are imperfectly drained. with mottling 
and duller colors than the well-drained Brown Forest soils. 

4.2 Brown '\l\boded Great Group 

Soils with weakly aoidio to mildly alkaline sola and withoo.t 
a distinct Ah horizon. An L-H horizon is usually present. The parent 
material is usually calcareous. The thickness of 'the solum io usually 
less than two feet. 

The Brown Wooded soils occur in dry valleys in the Cordillera 
extendi11g from the United States into the Yukon Territory. They are 
oommon on the intermediate and upper terraces of the rivers in tha 
forested region on the Groat Plains. Thay are of rare occurrence on the 
uplands in the Great Plains. In the Cordillera they appear to be the 
zonal soils of the dry forest areas while elsewhere they are developing 
under similar climatic and biotic conditions as the Gray Wooded soils. 
The Brown Wooded soils appear to represent a stage of soil development 
between a Regosol and a Gray Wooded soil. Their luck of distinct eluvial 
or illuvial horizons appears to be due to dry climate. youthfulness. high
lime parent material or a combination of all these factors. 

The four subgroups recognized are tre Orthic., the Degraded. the 
Gleyed Brown Wooded. am the Sub-Arctic Brown Wooded. 

4.21 Orthic Brown Wooded soi-ls are well dra.inod, with no apparent 
eluviated or illuviated horizons.· The upper pa.rt of the mineral solum 
may have a highor chroma than the lower part. 

4.22 Dograded ·Brown l\boclod soils are we ll drained. with weakly developed 
illuvia.l horiz ans us shown by some clo.y a.ccwrn.110 tion. 

4.2-/7 Sub-A.retie Brown Woodod soiln have pe rmo.frost wi.thin 4 feet of the 
mineral soil surl'c.ce. 

4.2- /8 Gley od Brown Woode<l coll s a re imperfectly drained, with mottling 
and duller colors thtm tFi.e well-drained Dr own ~V'oodod soils. 

1 Acid Br own Wooded Grent Group 

Soils with moderately ·to ·s t r one;ly uc i.dio sola and without a distinct 
Ah horizon. An L- H horh on is u sually pre sent . '.l'he parent mo. t erio.l is 
usually oi' low bane aniJ.J. r a ti.on. 

The Acid Brown Wooded soils occur in a.11 province s but their major 
distr ibution i s i n the wes ter n part of tho Appnl o.chia.n r e gion in (~.1ebeo and 
in the soutliern por t; s of the Ccm.o.dio.n Sh ield in Onta1·io nnd Quebeo. In 
theoe nrous the y moy be c onsidored ns zonal soils. Tho Ac :l.d Brown Woode d 
soils uppear to r epr esent a n t o.g;o of ::: oil deve; J. opmont botwoun the Roc;o:::ol 
and Podz ol. 'L'lw i r luck of di s tinct e luvia l nnd illuvia l horiz ons may in 
somo inc t o.ncor; be attribute d to ne.;o or r cci s t a.nt min0 ra.l m.ntoria.l. Hcfl"{tJVer • 
for tho lllost purt t hD roo.s ons for tho ir failure to <l0v0lop inbo podzola are 
unknown. 

1 
Formci rly la wwn a :;; Broiv-n Podzolic s oil s. 
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The four subgroups recognized to dv: te aro ·the Orthio, the Degraded, the 

Gleyed Acid Brown Wooded and the Sub-.Arotio Aoid Brown V~oded. 

4.31 Orthic Acid BrONn Wooded soils are well drained. 

4.32 Degraded Acid Brown Wooded soils are well drained., with weak eluvial 
horizon(Aeles s than 1° thiok or .Ae j whioh may be several inche B thick). 

4.3-/7 Sub-Arctic Acid Brown Wooded soils have permafrost within 4 feet 
of the miner"ai soil surface. 

4.3-/8 Gleyed Acid Brown Wooded soils are imperfectly drained., with mottling 
present throughout the solwU:--

4.4 Acid Brown Forest Great GrouE 

Soils with moderately to strongly aoidio sola and with a distinct Ah 
horizon. 

Soila classified into this group at present have parent materials of 
both low and high base staiua. A thin organic horizon may be present. 

The only place where soils have been classified into this group is on 
the southeastern coas·bal plain of Vancouver Island. The distinct Ah horizon 
ma.y be a relic from a time when tb3se soils were under grass or a grass and 
oak vogeta tion. At pre sent some of the virgin site a are covered by ooniferous 
trees. 

The subgroups recognized to .date are the Orthic and the Gleyed Acid 
Brown Forest soils. 

4.41 Orthic Acid Brown F'orest soils are well drained. 

4.4-/8 Gleyed Acid Brown F'orest soils are imperfectly drained with mottles 
and duller colors than the Orthio subgroup$ 

4.5 Conoretiona.ry Brown Great Group 

Soils with thin organic and organic-mineral horizons., underlain 1::y' a. 
reddish mineral horizon containing wmerru a small ni.e.gne tic oonoretions and 
with acidic sola. 

The Concrotiona.ry Brovm soils urually exhibi·b some tra.nslooated clay 
in the lower part of tho solum l::ut not a distinct (Bt) clay acoumulntion. 
Thin Aha horizona may occur. The parent materials a.re generally moderately 
acidic a.nd ·of medium or fine tex-ture. The dif feren ti.a ting field criterion 
of thia great group is the presence of numerous magnetic concretions in the 
upper B horizon. 

Iron and alumirum oxides are formed in the upper B horizon but are not 
translocated dovmward. The iron oxides bind the other soil constituents into 
hard magnetic ooncre·bions which range in size from silt to fine gravel and 
these oxides ine.c ti va·te both organic and inorganic exchange si t0 s. The pre sent 
investigations suggest that the a.lurninum oxides roault in the formation of 



- 46 -

diootahedral alwuir,.um chlorite from int1:ffs tra.tifiod monLmorillonite c lo.y 
inherited from the parent material. 'l'lw exchungo cation content of thu Bco 
horizons is low but owing to tho low cation oxchango capacity the base sa1ura
tion is moderately high. 

The Conore tionary Brown soils have boen found in Canada only at tho lower 
elevations on tm west coast of British Colu111.bia. Tw climate under which they 
have fonned is characterized bl mild winters and cool dry :::unnuers. The rntllll1 

annual temperature is nbout 50 F. and the nnnual precipitation where these soils 
are found ranges from 35 to 70 inches of which only 1.5 to 3 inohes fall in 
July and August. Those soils are seldom ai'fected by frost. 

The na1ural vegetati.on found on these s oils is Douglaf.l fir., hemlock and 
rod cedar with a dense understay of forns~ braoken., salal and Oregon gra.p0s. 

There are two subgroups of the Conore tionnry Brown, the Orthio a.w:l the. 
Gleyed. 

4.51 Orthic Concre ti.onary Brown soils have indistinc ·t; or no mottling in the 
sola. 

405-/8 Gleyed Concre tionary Brown soils huve distinct mottles in the luvrer 
part of the sola.. They ha.ye somowhat thickor Ah horizons and brighter olu·orna 
in the Boo horizons than the associated Orthic Cone re tionary Brown soilse 

4. 6 Suba.lpine Brovm Crua:l; Group 

Soils with 'th1.n, u ruaHy 'tllr1'y, organic muts (L-H ) and with distinct Ah 
horizons usually -turfy in' the upper part, and underlain by (B) horizons 
grading through vnrio.ta colors, from r e ddish browns to yellowish- brom1a and 
grayish-brc:mns., with depth and varying from moderate ly to strongly acidic. 

The pa.rent mnterials of the Subalpine Brown s oils are moderately acid and 
of medium to ooar se tex1ure. The cation exchange cupaci ty is lovr and base 
saturation very low. There is no vi~al evide nce of translocation at' mineral 
e lements noted in the profile but chemical techniques i.ndioa.te a slight 
increase in base saturation with depth. 

A very weak podzolio process is thought to be operating at a very slo,r 
rate. Apparently frost processes., down slope movement,. and other physical 
soil dia1urbing processes are also aotive. In addition, the short growing 
season and low· t emperatures greatly reduce chemical and biological activi ti.es . 

These soils have be en recognized to data in south- ountral British 
Columbia in tha forest- alpine transitional aroa.s. 'rhe vegeto:tion is gonera.lly 
park-like with ·bhe grrund vegetation similar to the alpine type but with 
acuttered troea. The olim.a.te is more modora.to than in the true alpine. but 
ooolei- ani more lnunid thnn in the adja cent forested areas at lovror e levation. 

1.61 Orthio Subalpina Brown soils aro well dralnBd. 

4.6-/f Su1?:-Az:..c-tic Subalpine Brown soils havo permafrost wi ·bhin 4 f'aet of the 
mineral soi::C-stirfaooo 

4.6-/8 Gle y ed Subalpine Brawn soils huvo fa.int mottle s and higher clu· oma.s in 
the lower part 0£ t he .sol.a than in the Or thio subgroup. 
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REPORT ON Tm! CLASSIFICATION OF REGOSOLIC SOILS 

L. Farstad 

Chairman, Suboc:rnmitte~ on Regosolio Soils 

\ , , 

Woll and imperfectly drained soils that lack discernible horizons or 
in which development is limi -ood to an organic-mineral surface horizon (Ah) 
or to organic surface horizons (L-H) less than 12 inches thioko 

Soils with dark colored mineral surface horizons developed under xero
or meeo:..phytic grasses and forbs repreaen·l;ative of grassland oononunities, 
or under transitional grassland-forest ornlUm.lnities, are excluded. (See 
definition of Chernozemio Order). 

6.1 Regosol Great Soil Grou£, 

Only one great group has been recognized to date. Therefore the 
great group definition is the same as for the order. 

5.11 Orthic Regoaol 

Soila lacking any horizon development, or with thin or weak Ah hori
zons, and without visible evidence of salts or gleying. (Weak Ah horizons 
nro those that fail to produce Ap horizons 6 inches thiok, one Mmsell unit 
darker in value when dry than tlw 'C horizons). An L-H horizon up to 2 inches 
in thickness may be present. 

(L-H), (Ah), C. 

5o12 M.tll R6gosol 

Soils with e.n Ah horizon, and wi thrut visible evidtincei of ealtR or 
gleying • .An L-H horizon up to 2 inohoa in thickne ss may be present. 

(L-H). ~' C. 

5ol3 Mor Rogosol 

Soils with organic surface horizons (L-H) 2 to 6 iµchea thiok and 
without visible evidonoe of snlts or glaying. 

(L-H), (Ah), C. 

6.14 . Orgn.no Regosol 

Soila con·ta.ining a rela.ti.voly high content of orga.n:lo matter in the 
profilo • The o:re; nnio ma. ttcr mny ocour as luyera or pooke ts aepara ted by 
minoral materials without visible evidence of a11lts or gleying. 

(Jr.II), (Ah). C. 
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5.1-/5 Saline Rogosol 

Regosols containing soluble salts in the parent material. 

(L-H) , (Ah), Cs. 

s.1-/7 Sub-Arctio Regosol 

Regosols with permafrost within 4 feet of the minera 1 soil surface. 

5.1-/ 8 Gleyed Regosol 

Regosols with gleyed upper C horizons. 

5.1-/9 Peaty Regosols 

Regosols having 6 to 12 inches of' muok, oompaoted peat, or both, on 
the surf'a.oe. To be used only vii th Mor and Orga.no subgrrups. 



Orde r 

6.0 Gleysolio 

... ,.1 !) -

Rc;Pon.·r ON 'l'Illi CLAGSIFIG A'.l'ION 01•' m,1,;y~(JL) (! :'_;(1]. J .~ 

w.A. Ehrlich 

Cho.1rmo.n, Suboo1runi ttrJo on Gloyi;olic fJuil:J 

Great Group Sube;l' onps unr.1 -Ll1.l"dr _ Ifu!"l ~nit ll,, o:i.r~:rmt.!.orn; 

6.1 Humio Gleysol 6.11 Rc r;o Humio (iloyt:Jol (I.r-·11) ., 1111, Ct:, (Clq; )., 

6.2 Gleysol 

6.3 EluviatEJ d 
Gloyaol 

(Ccoe; ) -- -u 

6.12 Or"lihic Jlulllfo GJ. uy 1,( •l (lr H) , Ah (Aht.1 ) • 
llrnc.: or B·!;;jrr, > c,~ .. · (Glee; ), (Co11,i.:,T 

6.1-/5 Si:1.Jine iu1ir1fo (lf0ynol with fJ8.li llO C hori
ZOl10j A 01' B h o1·Lrnn:J rucy be saline 

6.1-/6 Cnrbot1lt t e tl lh11ui.o Oleysol with Ct\lc&r
EJOUa Ah horizons 

6.1-/7 Sub-Arctic lfumio Gltiysol with porrnafrou·t; 
in -the C horizon 

6.1-/0 Pea.ty Huraio Gloys ol with 6 to 12 inol1.tJ o 
of muck., oompuoted pe nt., or both 
Ree;o Gleysol (L-II), (Ah)., Cg, (Ckg; ). (Ce; u:J 
Orthio Ol eyool (L-II)., (Ah)-, ~ ( Ae j g ), B111e; o~· 
Btjg or Bfjir, , Cg, (Ckg), (Coag ) -

6.2-/6 SnlT ne Gfoy1Jolw:l.-th 81.tline c hori:t.anH, A 

6.2- /6 

6.2- /l 

or B hor i Y.ona mely bo s ul ine 
Carborud:;ad GloyLJol w:i.th oulou.reous surftwi; 
mineral horizon 
Suh-Arctic Gleynol with permafrost in tl1 e 
C horizon 

6.2- /9 Pea ty Gleysol with 6 to 12 inche s of rnuck,. 
oompuote d pe a.t 

6.31 IItmlio Eluvia. t ed Gleysol (L- H) • .Ah or A.he , ~G .. 
D tf~, Cg, ( Ckg), (C o ug ) 

6.32 Low Humic lUuvin.te d Gleyaol (L- 11). (Ah), 
(Aho ), Ae g , Bi.ig , Cg , (t.:1:t,; ), (Cunt.:; ) 

6.3- 9/ Poa ty Eluvla t ocl' GU;),r:Ol with G to 12 i 11oho t; 
of muok, oompuotl!Jd pu ut, or both. 

6.0 Gleys olio Order 

'I-he soils aro no.turo.ted with wate r u.t ono or mor t1 uoii:; onH, or 111·<> 

arti:t:'ioially drained . The soils deve loped unclor hydrophytio v t::t;"' Lu t,ion or 
·they m.ny be expected to produce hydrophytio veg~tfltion if l o f't undisturbed. 

These 130ila mo;y ha.vti nn orgnnio h orizon of' loaa ·L11un 12 inc lie tJ in 
·l;hiokne as {oompactt:jd or ooli<l) , an Ah h orizon, or bo-U1. 01· l~.itliou ·l; "Lhec;CJ 
horizons. If tho soils are cultivn t od the u11ge;t:H.rt0d ori'tt:ii· iu. for c l ttnulfyi111~ 
uud'ac6 horizons is pref,ented in Uw d <Jfi rdtionu 01' G. l t111-:I o. 2. 'l'lw B h ori~1.1Hu~-

'l'he oolor ori t e1·ia f or B tmd C h o1·izorrn fa t'u BUr:f~u6 ~ud n u guhhi l'J fo1· 
oltt ss if'ying Ol~yaolic ooHa. 
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if pr6sent., may ha.ve one of the, follovrine; combination of oolo1·1u 

(a) 

(b ) 

(o ) 

Dominant ohroma.s of 1 to 2 in hues of lOYH or rc>cldt,r on the 
ped su.rfacf!s., or in the mat-rix if pads are laoking, aoco111panied 
by mottles of stronger chroma., or 

Dominant ohromas of l to 3 in hues of 2 . SY or yt,llower on tho 
ped surfaces, or in tho im tri:x: if ihe pedo a.re lacldng., accompanitid 
by mo·ttles of stronger ohroma and redd er hue., or 

Dominant ohromaa of 1 or le as on the surfe.oes of the pede or on 
the na trix if' pe ds are lacking., and e -~r onger ohroma of mottle a if 
present. 

The C horizons have colors in one of th0 followings 

{a) Hue11 as red e.s lOYR or redder., chromas 01' 2 or leas if mottled., 
less than l if not mottled., or 

(b) Hues between lOYR and lOY (i.e. 2.5Y., 5Y., 7 . 5Y) chroma.a of 3 or 
less if mottled ttrld 1 or le flO if not mottled., or 

(o ) Hues bluer thnn lOY (i.e. hues in GY., G., BG, Band PB ) ., or 

(d ) Any oolor that may be due to uncoated sand grfl.ina. 

6 l Hmnic Gls v sol CT-r ,;t Gro11n 

Soils with an Ah horizon mor6 thim 3 inches thick under virgin oonditiouJ; 
end when mixed to a depth or 6 inches {or cultivated Ap)~ has more than 3 p111r 
ce nt organic matter and h1u i a rubbed or orushed color darker th1m 3.5 whon 
moist (or 5.0 when dry) ttnd is e.t least 1 . 5 uni ts of value {llloiat ) darker 
than tho next underlying horizon B or C. Examples of' oul tivnted soil a 

B or"l:f 
Ap - 3.5 

6.0 or highcir 
• 3.0 

4. $' or higher 

Mey hu.ve organic horizons not exoelflding 12 inches. 

6.11 Rego Hwnio Subgroup 

:tabk 
Soils with a nonce.loareous (<2 p1:1r cent CaC03 e quival1:1n"t;) Ah or Ap 

hori11on which grades into dull color6d, gleyad soil ma. t erial. May hAve surf 11 00 
organic horizons up to 3 inches thick. 

( This subgroup in.eludes the, Orthio M<,adow and somti Dark Gray (,li:1ysolio 
soile de scribed in the 1960 N.s.s.c. proceedings ) . 

tt Criteria. for separation of Hw11io from Low Hut11io uoi.lu when oultl·vuLd d ia 
suggt:isted for t r i a l purpos~s. 

kil' 
Applioution of HCl to soils wi ·th upproxit11t1toly i:! poc oeul; Ctt.COj d q u1vtt.ltJuL 

ro1Julta in wouk eff1:1rvlllsoenoe tha t ou.n be J oteo l,ud only wlmn tre1:d;c1d sru11pl.e 
is he ld near th~ ear. 
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6.12 Orthio Hun~o_.G_l~ysol Su_1?}sroup 

Soila with n nonoa.loareous (<2 per oent CnC03 oquivn.len:t) Ah, Ahe 
or Ap horizon and a strongly gleyed B horizon undorla:l.n by at1:ongly gleyed 
neutral colored soil m1;1.teria.l. }&l.y havo up to 6 inohea of' pent on the 
surface. ('rhis subgroup inoludes the Degraded Meadow ru1d Degraded Da.rk 
Gr9Y" Gloysolio soils described in the 1960 N.s.s.c. prooeodlnga). 

6.1-/5 ~ne Htunic £~.xsol 

Soils with a saline (>4 nunhos/om oonductivi ty) horizon or layer within 
2 feet of the surface or salinity exceeding e. conduotivit-y of 6 mrohos/om 
biatween 2 to 1 feet if the soil above is nonsalino (i.e. 4 nunhos/cm). MAy 
hn.vo up to 6 inches of pent on the surfuco. 1ho soils of this subgroup 
should be named ei tl1er Sa.lino Hego Humio Gleyaol or Saline Orthio Hwnio 
Gloysol. (This subgroup includes Saline Dark Gray Gltiyaolic and Salim 
Meadow soils desoribod in the 1960 N.s.s.c. prooeodings). 

6.1-/6 ~=-~~1:~!~~ Humio Gleysol 

Soils with a carbonated (,2 per cont CaC03 equivalent) .Ah or Ap horizon 
which ~rude a into calcareous., nonsalino horizons or layers. May havo up to 
6 inches of peat on the surface. Tho uoila of this subgroup should be nrunad 
Cnrbonated Rego Hmnio Gleysol or Carbo11amd Orthic Hlmic Gleysol. (This sub
group includos the Colcare>ous Mea.dovr lis·bed in the 1960 N.s.s.c. prooeedings). 

6.1-/7 ~~~otio Hurnio Gloyso,! 

Afzy Hi.unic Gleyaol a·on having permnfro st within 4 f'eet of tlta minernl 
a oil aurfa.co. 

Any Hmnio Gleyaol with 6 to 12 inohoa of oompa.oted muck., peat or both. 
'fha soils shruld bo nrun~d Peaty &go Humic Gleyaol., Peaty Or·thio Humio 
Gleysol, Peaty Saline (Rego or Orthic) Hu.mic Gleysol and Peaty Carbonated 
(Rego or Orthio) Humio Gleysol. (This group i:noludes the Peaty members of 
the Meo.dow t:tnd Dnrk Groy Gleysolio soils listed in the 1960 N.s.s.c. 
prOOOt:lding s). 

6.2 Gleysol Groat Gro~ 

Soils that may hu-v-e a dark colored surface horizon up to 3 inchos thick 
uud,:>r vire;in condi tiono nnd whon mixed to a depth of.' 6 inoh6a (or oultivatod 
Ap) has either less th.an 3 per cent organic matter or it differs from tho 
noxt undorlying hol'izon (Aeij~ B., or C) by 1.5 unU;s or less of vnlue when 
moia·t; if the value of tho undorlying horizon io 4 or more; or one unit or 
le au if 1h6 valuo of tho underlying horizon is 3 or le sa ~ 

Example a, Ap 
AeJ. B o"rn" 

• 2.5 or highol'"• 
if'.:tj" 

2 .o 01· hi(!;hcr 
":r:1)" 

Ml:Ly have orgn.nio hot·izonLJ no-t exo1.rnding 12 irolwi;. 
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G.21 Ru i~O Gh,y :..:ol Sn1Jf~roup - -----------
Soils ,,,ri th nn Ah or /1p,, Ce; or Cr; horiY.On f:c r1uuw:0 . '!110 Ah,, if prosont, . 

is le m:: thnn 3 inchc s thick under vire;in conditions a.nd the coi 1 vii th or 
without this ho1·izon when culti:vnte d is idontHia d by thu dcrncri11tion unde r 
6.2. The sur.face horizon is nonculcnroou::; ( (2 p er cent Ca.C03 equivalent ). 

Ua.y huve surfa.co organic horizons up to 6 innhos thick. ( 'rhis nub
group inoludos Orthic Gleysol and Rego Gl0ysol describod in the 1960 N.s.s.c. 
proceedings). 

6.22 Orthic Gloycol Subr,roup 

Soils wi·bh an A. B, C horizon sequence>. The Ah. if present, is l eas 
than 3. inohos thick under virgin conditions roid the soil with or without 
this horizon when culbivated is idontifi~d by the description under 6.2. 
llay have organic horizona on tho surface up to 6 inchos thick. ( This 
subgroup includes Ferraliti.o Eluviated Gleysol de scribed in the 1960 
N.s.s.c. prooecdines ) . 

6.2-/5 Sa.lino Gl~_ysol 

Soils with a salino ()4 mmhoa/cm conductivity) horizon or layer withi n 
2 .feet of the aurfaco or salinity exceeding a conductivity of 6 mmhos/om 
between 2 to 4 feet if the soil above is nonsalino, ( i.e • (4 mmhos/om) . 
Mny ha.ve organic horizons on the surface up to 3 inohos thick. The soils 
of t his su b"'roun rhould be l'l .,mrd r H ;h Pr s ... , i n."' Rego C!e~·::; cl c~- ~-1.:uv o .. l:i.l.lc 
Gleysol. ( This sube;roup includes Sa.line Gleysol described in tho 1960 N.s.s.c. 
proceedings ) . · 

6.2- / 6 Carbonated Gleysol 

Soils with a cn.rbona. tad () 2 per cent Co.C03 equi va.lont ) surfaco horizon 
or layer which e;ra.des into cnlcn.reous, nonsaline horizons or layers. 1.~ y 
hnvc, up to 6 inches of peat on the surface. The soils of this subgroup shruld 
bo named Carbon..'-\ ted Rego Gloysol or Carbonated Orthic Gleysol. (This subgroup 
includ0s the Calcaroous Gloysol roil described in the 1960 N.s.s.c. procoodings ). 

6.2- /7 Sub-Arctic Gleyool 

Any Gleysol soil ho.ving pernm.frost within 4 feet of tho minernl soil 
sur.fnce. 

6.2- / 9 Peaty Gley sol 

Any Gloysol soil with 6 ix, 12 inches o.f compacted muck, peat., or both. 
ThG soils cllould bo nn.med Peaty Rego Gleysol, Peaty Orthic Gleysol,, Peaty, 
Salim (Rego or Orthio) Gleysol nnd Peaty Carbonated (Rago or Orthic) Gloy ::.ol. 
(This group includos the Peaty momb~rs of the Gleysol s oils described in t h u 
1960 proceedings). 
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6. 3 Eluvia. t ed Gloy ;:; o1.:__G_:_?_a t Group 

Soils w-lth or without an Ah horhon undi,r virgin condi tiono ond with 
A~g and Btg hox·izons. If cul·t;ivated ·tho sur.ruce horizon (Ap) i11 differ
entiated on the basis of tho doscripUons given under 6.1 and 6.2. May 
have up to 12 inoho s of peat on tha surfo.oe • 

6.31 Humio ~luviat~d Gleyaol 'Subgrou:iz. 

Soils with an Ah grea.tor tho.n 3 inches thiok under virg:in oonditiona 
or an Ap horizon as doscribod undor 6.1 and with Aeg, B·t;g and Cg horizons. 
May have orgnn:i.o horizons on tho surface up to 6 inches thiok. {Classifica
tion o:f' this soil is the snmo as in the 1960 N.s.s.c. proceedings). 

6. 32 ~]~?__!luvio. t ed Gl~s ol 3 ubgroup 

Soils with an Ah less than 3 inche a thick undc.,r virgin 0011.di tions or 
an Ap horizon as doscribod u11der 6.2 and vri th Aeg, Btg and Cg horizons. 
May have organic horizons up to 6 inchen thfok. {Clusslfioation of this 
soil is tho so.me as in tho 1960 N.s.s.c. proceedings). 

6.,3- /9 P0n.ty: El_t~a·tod Gle;r.}?.~ 

Any Eluviated Gleyaol with 6 to 12 inches of compa.<:ted nuok1 peat, or 
bo·t;h. {Classification of poa·t;y is the aame as in the 1!)60 N.s.s.c. proceed
ings). 
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CU.'3~H'ICA'l'I OU 01~ OHG.Al!JC :..:011,:; 

R. ~. Wicklund 

Cho.irm.!in. Subcommittee on Orga nic Soils 

The objective of this committee vras to review the proposals made in 
1960 and to suggest i'urther criteria that might be used by field personnel 
in tho classificution and mnpping of organic soils. It vrus recognized that 
until data from field examinations can be assemb l ed from a number of widely 
spaced points. thu:l; the development of a permanent system of classification 
will not be possible. 

The following proposals are therefore tentative and are to be conside red 
as a working model for the assembly of field inf'orm11tion. The categories 
suggested a.re not intended to be a cotmterpart of those used in inorganic 
soils except in so far as they represent similar levels of generalization. 
The criteria used are mainly botanical and have bee:n developed from a study 
of' three different sy stems of classification of organic deposits. 

The committee reviewed the published report on "Soviet Peat Resources 11 

by Razakov. the classifioati.011 by the "Norv,egian Pea.t Bog Association" and 
publications on the classification of "Or ganic Terrnin" by Dr. Normon 
Radf'orth. The divisions in the ::;ubr;r oup category are modifications of the 
decomposition stages of pe at proposed by Lennant von Post. 

Great Group Category 

T\'ro divisions a.re sugge sted in this category for trial silldy namely. 
low nutrient bof.; s vs. high nutrient boe~s . This coincides with t he first major 
division used by Kazalcov with the exception that in that classification a 
transition type with me dium nutrition is included. A rugge stion was put f'ar
werd to include such a division in the colmtlittee proposal. and may be insert ed 
at a future date when its characteristics can be established. 

Criteria th.at may be of importance in characterizing peats on tho basis 
of nutritive status are (1) degree of decomposition, (2 ) ash content. (3 ) C/N 
ratio. (4 ) Vegetation specie so The de gree of decomposition can be estimat ed 
in a general wrzy- by visual examinati.on. The degree is determined as a per
centage of the whole mass. the figures being rcunded off to the ma.res t 5 per 
cent. The procedu1·e for examination involv·es a consideration of ( a ) quantity 
and preservation of plant remains (b) color and plnsticity of the mass and 
(c) color and transparency of the wa ter squeezed out of it. The ash content 
of the peat material should be expressed as per cent of weight of absolute 
dry peat (Constant weight at l05°c). 

Bog vegetation may -be broadly clas~ified into plant species that hn.ve 
high ru tri tive requirements and others with low nutritive requirements. 
Grass bogs are considered to be the richest and Sphag,nun1 bogs the poorest 
in plant nutrients with. many transitiono.l forms occurring between these t\vo 
extremes. The difficulties of asse s sing surface cover on a species basis 
has been pointed out by Radforth. since differing species or admixtures of 



::peci.e s may shm·e s imilar enviroruncn:l;a. Tho rclntion:::hip o. s aurnr:: cl to oxict 
\xi tween the 11u'l;ritiv-e stu.tus of the bog und the kind oi' vcgoto.tion will 
need -to be s·tudied in detnil. 

A. Low IlU tr:i.ent bog;s (01.igotrophio ) 

Soil reuction - strorie;ly acido Dee;ree of' deoomposi tion is 
slight., probably less than 15 per oon·b. Ash content low,. leso 
than 5 per cent. c/N ra·t;io - 30 to 65. Surface v egeto.tion 
undetermined. 

Be High nutrient bogs (Eu tr~phic ) 
I 

Soil reaction - acid to 
va.ry from 20 to 55 per cent. 
cent. C/N ratio - 15 to 30. 

alkaline. Degree of' decompos:i.tion may 
Ash con-tent may vary from 5 ·bo 15 per 
Surface vegetation undetermined. 

Sub-group category 

The criterion suggested for this c o.tegory is the stage of decompo!!i
tion of the peat ma teria.l in the surface 12 inoh depth. A modlfioo.tion of 
the lo-div·ision scale (H1 to u10) of Lennan van Post ia suggested in which 
7.11 combines (H1 - H2 )., 7.12 combines (H3 - Hr.), 7.13 combines (H6 - H9) 
and 7 014 is equivalent to H10• I·t:; is suggested that 7 .:Ll represents the 
relatively raw or undecomposed peatsJ, 7.12 repreoents the agricultura.lly 
arable peats; 7 .13 represents the fuel peats o.nd 7 .14· repreoonts the fluid 
sedimentary peats. 

Series 

The members of the o ommi·ttee are not a:t;·t;empting a:t this time to formu-
la to criteria for series diff'erentiatfon. Profile exa.mina.tions of various 
peat bogs will eventually reveul characteristics that will sel.·ve for purposes 
of' classification. It is recorrunended that the follO\l\fing features be examined. 

Phase 

1. Composition and arrnngemen t of peat mater j_al belcm the 
12 inch dept;h. 

2. Kind of minoro.1 sub::itre.te., and kind of gene tic horizons 
devo loped in the mine ro.l mate ri al • 

The depth of po n·t:; is recommended o.s phase criteria. There is some 
evidence that sho.llow pent bogs are the most nu tri ticus bogs and ~r therefore 
mori t o. higher categorical treatment. 'rhe rela.tion between depth of pea:t:; and 
its physiogro.phic position will also ne ed to be evalua tod. 
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Order -· 
7 • Organic soils - soils that contain 30 pe r cent or more of 

organic 1!1£d,ter and have a depth of 12 inches or more of 
consolidated material. 

Great Graul? 

7 .1 Low m1·trient bogs, (Oligotrophic ) strongly acid, slight 
decomposition., low ash content., c,IN ratio 30 to 65. 

7.2 High :nutrient bogs (Eutrophio), acid to alkaline, moderate 
to well decomposod., high ash content , C/N ratio 15 to 30. 

Sub-Group 

7ell Plant structures well defined and when pressed in the hand 
give off clear, colourless water. 

7.12 Partly decomposed and disintegrated organic material, when 
pressed in the hand gives off marked ruddy water, rut wi thrut 
loss of pent substance. 

7.13 Well decomposed organic material., when pressed in the hand gives 
off marked muddy v1a t er consisting of finely d·vided pest sub
stance. 

7.14 Organic ooze - The entire peat substance passes through the fincera. 

Series 

1. Composition and arrangement of peat material below 12 inch depth. 

2o Kind of mineral substrate - coarse, medium., fine., m.arly, and 
genetic horizon deve lopment in the minernl substrate. 

Phase 

Depth to mineral layer. 

1. Shallow, less than 24 inches. 

2. Deep, 24 inches to 48 inches. 

3. Very deep, 48 inches plua. 



- !.i '/ -

li'IJ~LD SHEl•:T li'OR OFlGANIC . SOIL 

Looa.tion Co • • . . . . . . . . . . . . . . . . . . . . . . . . . .Con. . . . . . . . . . . . . . . . . •• • Lot . ....... . 
Size (acres) • • . . . . . . . . . . . . . • •••••• •• Physiogr aphio position. ... ............... 
Depth Max. • • •• ••••• • ••••••••••.•• • ••• • Mi n . . ............................. . 
Vegetation Na ti ve ••••• • ••••••• •• • , , ••• •• •••• , • , •• , •• •••• • • • •••••••• , •••••••• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Soil Moia·t;ure ................... .. ......................................... 
Mineral substr ata Depth ••• •• . . . . . ••• • Tex ture •••••••••••••• Roaotion • ••••••••• 

Genesi s ••••• • •• • • • •••••• GaolobY••••••••••• • • • • • •••• •• ••••• 

li·roa·b Depth,., •. •..... . .... • ••..•........ . Dam • ••. • •••••.••••••• • •.. • •• • •••• 
Ass ooia ted mineral soil sori e s ••••••••• • •• • ••••••• • •••• •• •••••• • ••• • •••••• • • 

Profile Description 

Depth Color Texture S ·t;ruo t11re Decompooi ti.on Group, Type & 
Cho.ro.o ter -

1 

2 

3 
-

4 
--

5 

·-
6 

8 

Sample Anal ysa s 

~--
Number Dao ompoai tion Reaotion Ash Content CjN ratio 

Pyrophosphat e 

l 

2 
-- ..... 

3 

4 
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·STRUC'IURAL UNITS OF PEAT DEPOSITS 

Groups of Types o£ Charao ter of Color of Tex'b.lre of Structure of 
I 

layers peat form- Peat peat layers layers layers 
ing vegeta-
tion 

Aquatic Maoero.ted F\.tlpy Olive Coarse to Compact, stiff, 
Colloidal {Sedimentary) gr eon, very finely l,oose, fri-

brown- divided able 
blaok 

Marsh Reed Fibrous Gray, Coarse to Dense, matted, 
Sedge Red, fine felty., porous, 
Brown Brown fibered spongy 
Moss 

Bog Bog Moss I 

Heath Shrub 

Swamp Willow- Woody Dark Coarsely Compact, 
Alder brown to frag- granular, 
Dociduous Black- mental loose. 
Forest brown to granu-

I Coniferrus lar 
Forea·t 

i 

Characteristics of Pulpy Sedimentary nail.lre. No visible beddi~ 
planes. Particles finely divided. High 
slu·inkage property. Flows whan wet. 
Weathers to dus·h when dry. 

Characteristics of Fibrous - Mntted., felt- like, intorwoven ne~qork of 
plant remains. Layered because of differ
ences in vegetation wtl ts that huve succeeded 
one another. 

Charaoteristios of Woody Woody ma.terin.l ei thor a.'3 dominant oompouant 
or n prom.i.nent rtdm:Lx·b.1re in fibrous or 
pulpy ma.forialo Derived from Hen.th shrubs., 
willow·, nlder, deciduous and coniferous 
.Cores ts. 
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REPORT ON LANDSCAPE FEA'IURES 

D.B. Cann 

Chairman, Suboommittee on Le.ndsoape Fea1llres 

The 1948 and 1955 reports on landsoape feat.tree oontain a large amount 
of valuable baokground material oonoerning the methods of 4ealing w:J.tll land
·soape fea"b.lres in too various provinces. They contain also. proposed olassi
fioations of topography, landforms, erosion, stoniness, land use, and vegeta
tive oover, some of whioh were ouggested for trial and others were adopted for 
use. 

The present suboonuni ttee was asked to make a careful and ori tioal review 
of this material and to endeavour to find ao ceptable solu tiona to SOD¥;) of the 
controversial matters a.rising out of these reports. The report of the sub
committ~e, which follows, is presented in three sections -- (1) Land Forms and 
Topographic Classes, (2) Erosion and stoniness, and (3) Land Use and Vegetative 
Cover. 

1. Land Forms and Topographic Classes 

Land Forms: The ruboonmdttee felt strongly that some ooans of indioating 
land fonn on the map in relation to soil type was important. It would be 
desirable to have a method of indicating land form in the mapping symbol, but 
there are many dii'fioul ties involved and no satisfactory scheme was proposed. 

The subcomndttee proposed that a list of laud forms be compiled describirig 
those secondary landforms that are encountered by the surveyor and which are 
not adequately described in standard texts. It was recoumended that soil survey 
organizations in each province be asked to supply a list and description of the 
landforms recognized in their area and., if possible, to mpply aerial photo
graphs illustrating these landforms. Such photoa would be used to compile a 
:national collection of landform illustrations. 

During the discussion by the plenary session., it was pointed out that 
several agenoies were investigating landforms or had photos of landforms avail
able. 

It was moved that action be delayed until we have further inforrra tion on 
the subjeo·t. Carried. 

Topographic Classes: The topographic classes suggested for use in 1955 
were given crltioal examination. It was felt that., in general., the classeo 
shruld be retained, bl t tre symbols could be simplified. It was felt also that 
additions to the slope classes over 30 por cent were necessary to cover slopes 
found in mountainous terrain. Considerable discussion cantered around tho O per 
cent slope class. It was thought that this cruld be included with the O - o.5 
per cent class without alterlng the effectiveness of the classes. The quo stion 
of symbols reoeived much discuusion and decisions wore reversed several times. 
There wao a unanimous desire for a less cumbersome aymbol to show slope class. 
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The following topogro.phio classes and sy:inbols wore proposed by the 
subcommittee to tl1e plenary session and wero adopted for use. 

Simple Topography Complex Topography Sl%pe . 
Siugle slopes Mlltiple slopes 

(regular surface) (irregular surface) 

A de pre ssi on.al to level a 0 o.s 

B very gently slopirig b o.s - 2 

c gently sloping 0 2 5 

D moderately sloping d 6 9 

E strongly sloping e 10 - 15 

F steeply sloping f 16 - 30 

G very steeply sloping g 30 60 

H extremely sloping h over 60 

When descriptive terms such as undulating, rolling, etc., are used, 
they should be defined, either in a glossary or in connection with 
descriptions of the soil type . 

2. Erosion and Stoniness 

Water Erosion: The subcommittee recormuended the adoption of water 
erosion classes as defined in the u.s.D.A. Soil Survey MaID.lal, page 261 -
264. The four classes wruld be desig~ated on the map as Wl, W2, W3, and 
W4. Adopted. 

Wind Erosi on: The rubcommi ttee reconnnended adoption of wind erosion 
classes as ae£ined in the u.s.D.A. Soil Survey Manial page 267. The classes 
would be designated on the map as Dl, 02, and D3. ).dopted. 

Gully Erosion: The subconunittee recommended the adoption of the gully 
erosion classes as defined on page 54 of the 1955 report, together with the 
symbols denoting aoouJ1Ulation of eroded materials ani special symbols denoting 
blow-out pits, dune-like aoounulations and hunmocky areas on page 55 of the 
report. Adopted. 

Stoninoss and Rooldness: The subcommittee recorrunended the adoption of 
the classes of stoniness., rockiness a:rrl coarse fragments as . expressed in the 
1955 report on pages 55 and 56. These a.re similar to those defined in the 
u.s.n.A. Soil Survey Ma?D.lal, except that the agriculiural significance and 
the description of ihe classes of stoniness and rocldnass shculd be determined 
by each regional organization. Note that Stones O should be added to the table 
on page 65. Adopted. 
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3. Land Use and Vegetative Cover 

The subcommittee is in general agreement with the views expressed on 
pages 66 and 67 of the 1955 report . With the exception of some special 
m.a.ps, land use a.nd vogetative cover· are not shown on soil maps . Most survey 
organizations record some of these feaiuros on field sheets, aerial photo
graphs or in notebooks and they are used as addi tiona.l information in describ
i?ig the soils in the soil survey rep~rt. 

It wo.s felt thnt it would not be feasible to set up a uniform system of 
classifying and recording data for all of Cane.do.., bu·\; this might be done on a 
regional basis . The broad groupings into cultivated and noncultiva.ted land 
a.iggested in the 1955 report are applicable everywhere, but subdivisions of 
thesE;lf groups will depend on the object of the survey. 

I 

The subconuni ttee reoonune ncled tho.t soil survey organizations continue to 
r e cord land use and vegetative oover. 
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General Discussion on Report on Landscape Features 

1. Land Forms and Topographio Classes 

Stobbe 

Pawluk 

Hoffman 

Day 

Stobbe 

Leahey 

Clayton 

Ellis 

Hodges 

very good to have a list of landforms, h.t.t our 
interpre ta ti on of landforms is changing and if wo 
disagree with geomorphologists and others, it may 
not be too useful . 

Don Scott of Waterloo is ·trying to coordinate land
scape mapping in Canada. 

photos of landforms have bee>n prepared by Ontario 
Department of Lands and Forests and are available 
from them. 

obtained a list of permafrost landforms from 
Dr . Molla.rd in Regine .• 

surface geological sec~lona have lists of photos. 

if we could r;et a li s t from someone else it would 
save uo a lot of work. 

In Saskatchewan we use land pattern and the rest of 
the provinces are not ready to adopt this as yot; 
we wruld go along with this as such, rut in our own 
way~ 

cannot do away with depressional topography. 

has N.S .s.c. considered the possibility of a system 
of slopoa ns it affects erosion; steepness as affect
ing machinery, e tc .? Can't see reason for mapping 
slope as such by itsolf. 

Leo.hey need landform and characteristic pattern, but in 
association with slope limits. 

Klingebiel - u.s.D. A. a ssigned slope ranges to different soils on 
erodability. It is impor t ant to have slope classe s 
based on gradient limits so that you can oome back 
to them and re-interpret them. Yau always need 
something firm to oome back to . 

Leahey How do you handlo complex slopos? 

Klingebiel K, L, M with the broader slope classes. 

Bowser - We need a split between O and 0.5 per cent slope. 

Ehrlich - you cannot measure this in tho field wi-th an 
Abney level . 

Leahey A major problem is finding satisfactory symbols for the 
slope ola.sses, and the Cartographic Section may be of use 
to us in this. 
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2. Erosion and stoniness 

Stobbe 

Hodg_ea 

Stobbe 8l1L\ 
Lajoie 

is the 1955 system working? 
(General agreement that it is usable.) 

stated that in talking to Simonson, tro U .s . D.A. 
was dropping rookineas - should we do the srune? 

felt that suoh a olass was necessary in Canada. 

3. Land Use and Vegetative Cover 

Stobbe 

· Ellis 

Clayton 

Lea.hey 

Cann 

doesn't Jaiow of any maps ~ving these feature,s. 

thought there sha.1ld be correlation of symbols 
within provinces. 

we have not followed the symbols of the 1955 report. 
rut the Assessment Commission of Saska-lichewan does 
have symbol,s and nomenola-ture. 

do we need to reprint 1955 infonnation? 

condense 1955 report. 
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REPORT ON SOIL MOIS 'LURE 

B.C. Matthews 

Chairman, Subcommittee on 'Soil Moisture 

The 1955 report of -tho Committee on Soil Drainage Terminology attempted 
to descr·ibe drainage olasses on the basis of soil morphological feaillres 
that were presumed to indicate the moisiure staius of the s oil. On applioa
·t;ion of these cri tarie. it became apparent that soils of similar morphological 
features did not necessarily have similar mo i siure regimes. 

Accordingly, the present Committee on Soil Moisture has defined the soil 
moisiure classes in terms of (1) actual moisiure content in excess of field 
moisiure capaoi r· and (2) the ex·b~nt of the period during which such excess 
water is presen in the pla.nt-root zona. 

It is recognized that permeability, level of grCllnd- water and seepage 
are factors affecting moisiure staius. However, because these are not easily 
observed or rra a.sured in the field, they cannot be used generally as criteria 
of moisture staius. 

It ia further recognized thnt soil profile morphology, e.g. mottling, 
normally but not always r eflects soil moisiure status . Hen~e, it is recom
mended t h.Rt ~, thou c;h soil :morpholog~~ may bs o. v:il u .... blo !'iol d i:ndic:.. ~.:.vu of 
moisiure status it shculd not be the overriding ori terion. For .example, a 
soil may exhibit the morphology of a poorly- drained soil bit recent changes 
(either na:w.ral or artificial) may have established the moisture eta.ms as 
defined for imperfectly- drained soils . Such a soil shculd be classified as 
imperfectly drained regardless of its morphology. Some soils that we con
sider to be well drained ar e mottled within their sola during the early spring 
and umnottled thrcughout most of the year. Other well- drained soils are 
permanently mottled in their sola due to the nat-ure and distribution of 
minerals within them. Soil moisiure classes, thus , cannot be based solely 
upon presence or absence of mottl ing. Topographic position and vegetation 
as well as soil morphology are useful field cri teria for assessing soil 
moisture staius. 

The reccrnmended definitions of the soil moiaiure classes are underlined. 
As a guide to surveyors, additional comments under each class indicate same 
of the pertinent morphological f eatures that conunonly but not necessarily are 
found in soils having the' particular moisture sta iu a. Note a the word 
"significant" as used in the definitions is to be considered in rela ti.on to 
plant growth. 

1. Rapidly drained - Soil moisture content seldom exooeda field capacity in 
any horizon except innnediately after water additions. 

Soils are free of any evidonoe of gleying throughout the profile. 
Rapidly drained soils are oornmonly soils of coarse texiura or soils on 
steep slopes. 
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Well clrnhwd - Soil rnois t1.ir 0 corr l;u:nt ch>t) S n ot nornmJ.ly tn:i:oed fj e ld 
cilpaoitLin o.~'°ilm'fi;;l~Tiiioep t}J,>.:;-Ji blyti1e"C)f oi.· n _Hi r•.n:if'icnn t 
.:..p_ar_t_ o !_2;h_:I.J{~_m_· , 

'l'hey are uaunlly free of mottling in the upper throe f'eet but 
may be mottled below deptha of three feet. B horizons, ii' present, 
are reddish. brovmish, or yellowish. 

3. Moderutely well- drained - Soil moisillre in exooas of field oapaoi'tl 
r erna.ins f'or a smn.fl'l::ut si_Enifioan·b period of the yo!1.!:,. 

The soils are oormnonly mottled in the lower B and C horizons or 
below a depth of 'bvo feet . The Ae horizon, if present. may be faintly 
mottled in f'ine-texillred soils or in medium- tex-liured soils th.at have a 
slowly permeable layer below the solum. In grassland soils the B and 
O horizons may be only faintly mottled and the A horizon may be rela
tively thick and dark. 

4. Imperfectly drained - Soil mois'lure in excess of field oapaoi ty remains 
in subsurface horizons . for modero.tely lonE; periods during ·bhe year. 

The Band C horizons commonly are mottled; the Ae horizon, if 
present, may or may not be mottled. The matrix generally has a lowor 
ohromn. thnn in the wel;l.-drained a oil on similar pa.rent material. 

6. ~L<!!!-!~ - ~o.il moia_:_b.lre i~xoeo a of field capaoi ty remains in 
all horizons for e. la.rie pnrt of ·bhe year. · · · 

The soil profile a show evidence of strong gleying. Exoept in high 
chroma parent material a the B, if pro sent, and upper C horizons have 
matrix oolora of low chroma.. Fa.int mot'bling may ooour throughout. 

6. "J.2!Y. poorly drainod - Free water r ema.i.ns at or wi'thin 12 inohee of the 
surface moat of1ine ya!};'!_• 

The aoil profiles show evidenoo of very strong gleying. SUbaurfaoe 
horizons ore of low ohromn a.nd yellowish to l)luiah hu.e9. Mottling may 
be present but a:t depth in the profile. Very poorly-drained soils 
urunlly have a 11uak.-y or peaty aurfa.oo horizon. 

Note: In aomo ins·bameo it may be desirable to indicate whether the moisture 
status is a result of high ground-water levol.t lCN permeability, seepage, or 
tellurio water, If ao, appropriate notation oo.n be made following tho mois
'blre olasa deaignn.ti on. 
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Rl~ PORT Oli' 'l'HE SUDCOA1r.II TTl!:E ON SOIL S'l'ffiJC'IUlli~ /\NIJ COl~,:.:IS'l'l·:NCE 

Wm. Ody:n.oky 

Chairman. Subcoinmi ttee on Strltcture and Cons i sfonce 

Introcluo ti on 

The Suboorranittee was ins tructed to r eview tho r e ports of 1948 and 1955 
which were prosented by Dr. W.A. Ehrlich and to de t ermine t he need of any 
modifications in the olassifico. tion of soil atTI10·t.ure and soil consi st,moe. 

From the comments rece ived in r e ply to a questionnair e forwarded to 
tho membership and ·the added informo.tion suppli~d by Dr. R.W. Simonson . 
concerning recent propose.la submitted by the U . s .D.A. Suboonuni ttee, the 
following suggestions were submitted for considerntion by the National Soil 
Survey Conunittee: 

1. That " structurele ss" be dele t ed from Grade and be included 
aa a type of structure. 

2. Thut the Miscollo.ne ous Structures r e f erred to in the 1960 
report cons isting of "crumb, 11 "frae;mento.l, ' ' and " shotty" be 
deleted .from the clas sification of structure, 

:s. That with r espec t to structure classificat1,on the term 
11 flpe c i e R11 bo ~11 1, ·; i;j tn-t-.10 1,y +Jr 1rm '' c l ass .'' 

4. That the olasuHication of soil c ons istenc e be modified by 
the dale tion o.r "v1:Jry fri uhle, 11 ,."extreme l y firm, 11 " s ligh t ly 
ha.rd, 11 and "extr-omoly hard" to p ormi t some degree of duplica
tion in thin clo.ssifioa.-tion. 

5. That oementution may be olassif'ied as "we nkly, 11 "moderately," 
and " strongly" coments d through the del etion of "indurated. 11 

6. ThA.t wher eas thu dry - mois t s tandard of soi l moisillre ia 
u sed in the eva.lua. ti on of s oi l structure, considera:tion be 
given to the uso or n similar soil moisturo s tandard in t he 
evaluation of consisten ce or durability with respect to the 
na.iural pads. Such u ange will permit the inoluoion of the 
desi gnation of durability in the t e nna de scribing soil 
struo-ture. Furthermore, it was su gges t ed tha t suoh terms as 
"sof t, 11 "friable, 11 "hard" mo.y be adequate whon used alone 
sinoe by definition they denote sll\f.l.11 , recognizable diffe r enoea in 
clurab ili ty. 

7. Tha t the recognition of related f'eatures such as porosity, void 
spaces, clay films., s ilica flour and othe r r e l evo.nt morphologioa.l 
f ea·b.1res should reoe ivo fur ther attention to provide for t erminology 
and oonventionB in describing these f eatures. 
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Th8 cho.11gos 11grcod upon a.1·0 :i.n,:;or1rnl·c..t1;d in tbo ('oLl.o,11:i.111~: 

SOIL STFmG'.lURE 

Soil Gtruo·Luro 1·c.l.'ors to the ngr:,roe;o.tion of' tl1e primary f:oi l po.r tl c l es 
into compound po.rtlcl0;3 ., or clu sters of primary purl;lclr:i:.1., nhich nre sept1.-
1·nted from adjoining ni;r; rega:bes by surfaces of vroa1m0s1J . Thr:; cxt~n·ior~: o.f' 
soni,,:; uggrega.tes hnYe thin., often dark colore d., surface films which m1y servo 
to keep thG agg;ree;a.tc~G a.p1:u·t. o·t;hor n.ggreg;o.tos h ave surfo.ces tmd int~riorfl 
o.f like color, a.nd the forces holdi11g the agg:regntes together app ear fo bo 

wholly internal. 

An individual natural soil o.ggrogate is calle d a ped an<l should not be 
conf\.tsed with (1) v. clod, formed as a r esult of some distur bance, such f:l.s 
plowing; or digg:i.nr;, Ui'n:E' moulds the so:il to fJ. trans tent maas that changes 
with alternating .wett-lng and dr ying , (2) a fragmAnt, formed by a rupture of 
a soil mass across na t1.tral surfaces of weakl1e sa;-or ( 3) e. conorotion, fo:rm')d 
by local ooncentrut:i.ons of compounds thn:b irreversibly oemrmt-the ooil grains 
tog;e·bher. 

The- classifica.tion of struo-ture involve s consideration of (1) the shapo 
und arrangement, (2) the size, and (3) the di s tinctne ss of the visible ar;gi·c
e.;a tos or peds. The termino"iogy of structureoonsi:its of separate s ets of 
terms designating each of these categori.eB, which by combi nation form the names 
of the struc t·ure. Shupe and arrangement of pods is clesigna t ed as t ype of 
soil structure which in tur n is :mbd1.vided into kinds on the basisofthe 
chnractor of thn faces ru.1.d odge::i o f the a.ggroe;at es. The Dize of' the pods is 
o [' con::iidcra ti on under the class of soil s true t ure, where us the d egr ee of 
d:i. stinctne s s is expressed i~t.ho gr ~ ~l'l~· . 

The accompanying t able indicate s four principal type s of struch.trc. 
(1) Structureless in which there is no obsorv able a r;gr ega.tion or no d.efini te 
orderly arrangeinen·b of n a tural lines of we akness; (2) Dlock-Hke in ,"11ich the 
ooil partio l e s are o.rro.ng ed a.r ound a. poin-b and bounded-by fiator rounde d 
surfaces; (3) Plate-like in which the soil particles are erro.nged a round a 
horizontal p l a~u.'ncf-generally bounded by r eln:bive ly fla:b horizonto.1 surfo.ces ; 
and (4) Prism-like in which the soil p e.dtl.cles are arranged around a v ertical 
ax:i.s and bou11ded by r ola. ·bJ.v ely flat v erticnl surfac es . l\Ios·b of those types 
are subdivided into kinds or sub types. Thus, und er s truc'Lure les:;, the singl e 
gra:i.n kind consists of an incoherent mnss ol' indiYidual partic l cs ·where as 
rM.',tsivo conHists of a coher en t mass showing no evidence ~f any di s t:i.nct arro.ngo
ment~ong naturo.l lines of weo.lmess. 'rhe block-like type incluclos three ldnds: 
the one;ular blocky, whor,e fa.cos aro rectnngulo.r nnd flatten ed :, bounded by 
planes-in-ii-rsoc tili."e; at rela tively shn.rp mi[jl os; the subo.ne,1.tlo.r blocky, whone 
fo.ces are nubroc·bo.nr;ular, or con:3ist of mi.:x:ecl r ounded uml-pl ane sur f'n.<:es , wlth 
vortice s mostly ro.mdecl, and t he r~ 1· a.nulnr t h n.t aro spheroidnl, cho.racteri zocl 
by rournled ver·bicos. Eo..ch typo of structure includes ped s thn.t v o.ry in s hupo, 
and d etn.i l ed soil dc r1c r:l.ptionn mny r equire Sltppl cmnnt1.1l s to.tem,:m t s about the 
shnpe or tho ind:i.viclual pods. 

The classes rocoo lized a.re inrlicated by thei r nome and t heir size !inti. t s • 
The size lim:t to v-nry w:i. t h r e s pect to tho slrn.pe nn.d ar-rnnr;o mcnt. In th:ls res
pect, tho ob liqw') d:lmonsion ls inJ'or rod for tho block-like typo ., the vertlco.l 
dimenuion for the pla. t e-1:i.ko, · and taHi hor:l.zontu.l cl:i.rnAn ::1ion for the p11 i s1:1··l:Lke 
tYJ.)O o 
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Grode of structure i s the rlogr ee oi' di stinc ·Lnu::;~.; o f n1·;t;:rc1~0.tio11. It 
express0:::; the diffe.rentio.l bctwoon cohcc ion 1•1i thin 'I.he o.p~gror;a tc:::; n.r..d 
ndhe sion betwcrnn a~gregn.tes., und j,n <l c tcrMincd mo.inly by nothit; r.Lfl du:c·· 
nbili.ty o.f' the Br_;c_;rc~ates nnd the pr·oportions l)(rt·{rocn e.1;grci.:;o.tod nnd un
ag; r;rega. -tod mnterial wh<m the uggrego.tos a.re dioplaced 0 1· gently cruched. 
Grade of structure vuries with tho moistening of the soil ru1rl oh ould bu 
described at the most important noil moi sturfJ cont ent of' the noil horizon. 
The principal descript'i.on of t h e structure of a. soil hori iwn should r efer 
to its nor:raa l moi s t1.1r e content., a l thollt;h attention should be cull ed to o.ny 
:::triking contrasts in structure under other mois ture conditions to which ·Ll,.e 
soil is subj ect. If grade is designated at an 1..mstnted moisture content., it 
is assumed that the soil i s nearly dry or s lic;h t ly mois t., whi ch is commonly 
that part or' the range in s oil moistnro in which soi l s tructure is most 
strongly expressed. Terms for grade of s t rtlc ture a r e as follows: 

1 . Weak That grade of s tructuro characterized by weakly formed 
peds that are barely observabl e in place. 

2. Mod.orate - Tha t grade of structure characterized by modero.tely 
well-formed peds that are moderately eviden t in place. Soil 
material of this grade., vrhen dis t nrbed., bro ales down into a. mix
ture of 1llm1Y dis tinct ent ire peds., some broken peds., a.nd little 
unaggregat ed mut eriul. 

3. Strong That grnde o.r structure chttre..ctedzod by stronc,; ly 
forrned peds thn.t are quite evident in undis placod soil. They 
adhere to one ano ther and with.s tand displac r,ment and separation 
when the soil is disturbed. Whe n displac ed., soi l materia l of 
thi s e;ra.de consists vGry l c.re;ely of entire p1xl ;~ a.nd includes 
f ew broken pe<'lr, 11n rl 1i ttl e '1fl (l ~Er'"'['.;Oi:<>rl ·11•1t·:dQ.l. 

The sequence followed in comhining the termt.1 to characterize t he structure 
is (1 ) Grade (di::ltinctness ) , (2) Cl ass ( size ) ., (3) Kind ( shape ). Thus the 
designation for the soil struc-u.tre in which the pods a.re loose ly ·packed o.11d 
roundish., domirnmtly below 2 mm. in diume·ber , and quite distinct is stron;:; fine 
gra.1,ular. The designo.~lon of structure by grade, class., and kind c an be modi
~'"with any otllflr appropriate terms wherever necessary to desc r ibe other 
oharacteristicu of tho peds. 

}\Jany soil horizons h o;ve compound structure consistini; of one or more sets 
of smaller ped s h e ld together as l nrg;er peds. Such compound s tructures may be 
described as follows: Compound modcro.te very coarse pri smatic and moderate 
medium granula.r . Soil that has one s trt1otural form when in place may assume 
some other foi~ when distu r bad . When removed t ho l arger pods mu.y fall into 
smaller peds., such as l arge prisms into medium blocks. 

SOIL CONS IS '.l'-r:-!NCI: 

Soil consistence comprises the attribut es of soil materials t h a t are 
expressed by tho dcr;i·ee and ldnd of c ohe ::iion and adhesion or by the r esis to..nce 
to defonna t ion and rupture. Every soil material has connistence irrcspoctivt! 
of whether the mas::: be l arge or small , in a nntural condition or greatly di s
turbed, aggregated or structureless., moist or dry. Although consistence mul 
structur~ are interrE>l n t od ., struc ture d eals with the shape, size, and defini
tion or na·t:ural aggregntes that result from va.ria:l;ions in the forces of attrac
tion within a soil mass., where as consistence deals wit h tho strength and nail.lro 
of su,ch f or ces themselves. 
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The torminology f or co:nsistenoe includo s sep11ro.te t erm:J for descrip
tion a:t tlu-eo standard moisture c on'lionts (dry., mois t, nnd we'l:i). If moisture 
conditions a.re not stated in using any consis t ence term, the moisfuro condi
tion is tha.t under which the particular term is definerl . ~rlru s friable uood 
without o. statement of tho moisture contont specifies friuble when moist; 
likewise, ha.rd u sed o.lono me ans hard when' dry, a.:nd plastic means pla.s tic 
when wet. ITa" term is used to d escrihe consistence a.t some moisture content 
other tnan the standard condiUon und e r which the t erm is d efined, a sta.te
mf:lnt of the moisture oond:i.tion is e13sential. Ur,ually it is unnecessary to 
do scribe consistence u·t all three standurdmoisfure oondi tiona. Tho consis
tcmoe whe n moist is conunonly the mos t significant., nnd a. soil description 
with this mui tfod can hardly be regarded as complete; tl~e cons istence when 
dry is genernlly useful but mo.y b e irr.oleve.nt in descriptions of' soil ma
terials thut arr;. never dry; and the consistenoe when wot is unessential in 
the d e scription of many soils but extremely importnn·t in some. 

Al though evaluation of consistence involves some· disturbance, unless 
otherwi se stated., de.scriptions of consistence customarily refe r to that of 
soil from undisturbed h orizons. In a.ddi ·Lion., descrip·tions of consistence 
under moist or dry ccndi·tions carry nn implicati on tha t disfurbance crurnes 
little modification of' consistence or that thEi origino.l consistence can be 
almost restored by pressing the lll9.terial together . Where such an implication 
is mislencling., as in compacted l ayers, the consistence both before and after 
disturbance may require soparafo description. Then., too, compound consistenco v 
occur, as in a loose mass of hard granules. In o. detailed description of soils 
having compound structure, the consistence of the mass as n whole and of its 
parts shou J.d be stated. 

The t erms used in soil descriptions for consistence follow: 

I. Consistence When Wet 

Consistence when we·t is de termined at moisture l evels at or slightly 
above field capaci ty. 

A. Stickiness - Stickiness is the quality of adhesion to other 
objects .. For field evaluation of stioldness, soil material 
is pre ssed b e·Lween thumb nnd finger and i·t;s adheronoo is noted . 
Degrees of stickiness are described a.s follows: 

o. Non- stioky: After rr) l ease of pressure, practically no soil 
mater:l.a! l:\dheres to trumb and finger. 

1. Slightly sticky: After pressure, soil material adheres to 
both tburab fllld finge1· but comes off one or · the other rather 
cle anly., It is not appreciably stre tched when the digits are 
separated. I 

2o Sticky: After preseu1·e, noil mn:terial adheres to both thumb 
and f'inger and tends to stre·t;oh somewhat nnd pull apart ra ·ther 
than pulling f i•oe from ei thor digi t . 
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3. Vury sticky: .After pros sure. ::;oil materlnl ttdh0r0 c. :;troncly 
to bo·fili thumb and forefinger and is decidedly stre tche<l when 
thoy are separated. 

B. Plasticity - Plastioi ty is the ability ·ho cJ:i.anee shape contirumrnly 
uncler il1e influence of an applied stress and ·ho ret,lin the impre:::sed 
shape on r emoval of the stress. For field detr:lr1aina.tion of planticity, 
roll the soil material betv{een thumb and finger and observe whether or 
not a wire or thin rod of soil can be formed. If holpful to the rea.der 
of' particular descriptions. state the range of moisture content within 
which plasticity continues. as plastic when nlightly moist or wetter, 
plastic when moderately moist or ·wetter, and plas·hic only when vret. or 
as plastic with a wide, medium, or narrow rang0 of moisture content. 
Express degree of resistance to defonn~tion at or slightly above field 
capacity as follows: 

o. Non-plastic: No wire is forraable. 

1. Sligh1?_).y plastic: Wire formable but soil ma.as easily deformable. 

2. Plastic: Wire formable and moderate pressure required f'or deforma
fil.on o.f tho soil mass. 

3. Very plastio: Wire formable ond much pressure required for ·the 
deformation or the soil ma.as. 

II@ Consistence V.hen Moist 

Consistence when moist is det'ermined at a moisture content npproximately 
midway between air dry and field capa.ci ty. At this moistur0 content most 
soil materia:J_s exhibit a form of consis·bcnco characterized by (a ) tende11cy 
to break into smalle r masues rather them into powtlar, (b) som3 deforllla tion 
prior to rupture, (o) absence of brittleness, nnd (d ) ability of the mnterial 
after disturbance to cohere again when pressed together. The resistance 
decreases with moisture content, and tl1e accuracy of estimating rnoisu.i.re 
content. To evaluate this consistence, select and attempt to crush in the 
hand a mass tl1at appears slightly moist. 

o. Loose: Nonooherent. 

1. Very friable: Soil material crushed under very e;entle pressure 
~coheres when pressed together. 

2. Friable: Soil material cruohes easily under gentle to moderate 
pressure betwoen tlmmb and forefinger, and cohe res when pressed 
together. 

3. Firm: Soil ma toria.1 crushe s under moderate pressure between 
tiiirnb and forefinger but reoistance io distino-Uy. noticea.ble. 

4. Very firm: Soil material crushos under strong pressure, bnroly 
crushable between thumb and forofinger. 
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('£he ·term compuot denotos n comb:i.nntion of flrrn. co11sis-\;0110e o.nd a. 
close pucking or arrn:ngcmcmt of pt.\rticle s and should be used only in this 
sense. It oa.n be given degrees by the: u se of "very 11 and 11 e:x:tremel.y11

. ) 

III. Comdstenoe When Dry 

' The consistonoe of soil n111terio.ls when dry is churac ·ter i zed by rigidity, 
bri'ttlenes::i, mu.xinum resis ·tanco to pr0ssur0, mo1·e or less tendency to crush 
to a povrde~ or to fragments with rather sharp odg0s, and ilIBbility of· crushed 
materlal to cohere again whon pressed together. 'ro evaluai;e, select an uir
dry mass and brenk in the hand. 

o. Loose: Nonooherent. 

1. Soft: Soil mass is weakly ooheren·b and fro.gila; breako. ·t;o povrder 
or individual grains under very slight pressure. 

2. Sli~h-~ hardi Weakly r e sistant to pressure; easily broken 
between the thumb and forefinc;er. 

· 3 . Hard: Moderately resis ·t;ant to pres::.-ure; oan bo broken in 
tnel1a11ds vri thou t difficulty but re.rely breakable between 
tlrumb and forefinger. 

4. Very hard: Very resistant to pressure; can be broken in the 
hands only with diffioul ty; not breakable between thumb and 
forefinger . 

5. Extremely hard: Ex-bromely resistant to pressure; cannot 
'be broken in fue hands . 

IV. Cementation 

Coment a tion of soil materials ref ers to a brittle hnl"d consist ence 
caused PY some cementing substEmce other ·t;han clay minerals 11 such as calcium 
carbonate, silica, or oxides or salts of iron u.nd nlumi:num. 'rypioally, the 
cementntion is al·t;ered little , if o.ny, by mois toninc;, the hardness and 
brittleness persist in the we t condition., Sarni-reversible cements, which 
genora.lly resis·b moistening bu:t softon under prolonged wet-bing., occur in rrnme 
soils a.nd give rise to soil layers having a c 6mentation that is pronrunce d 
when dry but very wenk whon we·h. Some layers cemented with oo.loium on.rbonate 
soften s om0wha. t with wetting . Unless stated to t ho contrary, descri ptions of' 
oomentation imply thnt the concli-tion is al tercd H·Hle, if any, by wetting. 
If the oementation is g;rea:l;ly altered by moistenil'ig, it should oo so stated. 
Comonto.tion may be either continuous or di scontimtous within u. given horizon .. 

I 

1. WeaJcly cemon·ted: Cemen·bed mass is b1·ittle and hurd but can be 
'broken in fhe-nruid s. 

2. Strongly cemented: Cemen·t;ed mass is bri·ttle and hu.rder than oan 
'6e15rokan In ·!Jie ha.n<lri bu ·b is ensily broken with a hammer o 



3. Indurnt·:.i u: Very stron[:)Y ct,inuntcd., l.Jd.t tle ., d mn: not 
softe n nuder prolonl._';ed we ttinr; 11nd i s co oxtrE:inc l y ha rd 
th.at for bre~tlmg;e, o. nh:u·p blow· with et ho.rru11or i n roqu j r ed; 
harruner gener ally ring s as a r e cul:t of . the bl ovr. 

PJ\.R~N'l' MA'l'illU.fl.LS ·1 - .- -~-- - · 

In the parent mo.terial of soils., the material with structural 
shapes may be designated as psoudo-1)locky., pseudo-plat-y., e-Lc. 

Reference to geological terms in the description of pa.ren·b 
materials should apply to accepted terminolog:f. Mn.ny of the terins 
used in stratigraphy have differing 'defiui tions. Gen er ally the 
arrangement of sediments in layers is referred to as stro. tif ication. 
If these layers are not parnllel to tho dip of the formation they 
may be referred to as cross-stratified. 

i( . 

Stratum* - A layer characterized by certain unifying 
characteristics., propert--ies., or a.ttrihltes distine,uishine; it 
from adjacent layers. Hovrnver, bodding and lamination connote 
a thiclmess of the r.:tra.ta, thus: 

Bed" - A unit layer in a strD.tif'ied sequence which is visually 
or physically more or l e ss distinctly separable from other 
layers abov0 and below and is one or more centimeter in thick
ness. A similar layer whose thic lmess is l e ss than one centi
meter is colled a lamina. 

When thiclme ss is implied., refer ence to croos-str8tiflcation 
will involve consideration of cros s-bc ddine; or croes- lru~ina. tion. 

Internationnl Sub-conuni ssion on Sti-atigraphio Tenninology -
International Geological CongresG Proceedings, ·:;:.x.v., 1960. 



Type 

1.. Si.ru.o-tureless - no 
observable aggregation 
-or :no def'inii;e orderly 
arrangement ar ou.nd 
~ inral .lines of 
-weakness. 

2o Block-like ·- soil 
particles are arranged 
around a 1>oint and 
bounded by flat or 
-rrunded sur.face s. 

35 Plate-like - soil 
particles are arranged 
around a horizontal plane 
and generally bounded by 
re1atively flat horizon
'tal s-u.rf'ace s . 

4. Prism-like - soil 
particles are arranged 
around a -v-ertical a.xis 
and .bounded by relatively 
i'lat -vertical surfaces. 

!l.'ypes and Classes of Soil Structure 

Kind 

A. Single grain structure -
loosea incoherent mass of 
individual particles as in 
sandso 

B. Amorphorus {massive) strucillre 
a coherent mass showing no 
evidence of any distinct arrange
_men~ of' soil particles. 

A. Blocky (angular block-3 ) -
faces rectangular and flattened., 
vertices sharply angular .. 

B. Suballi:,crular blocky -
f'aoes subrectangular I vertices 
mostly oblique ., or subrounded. 

c. Granular -
spheroidal - characterized by 
rou.nded vertices. 

A. Platy struc1nre -
horizontal planes more or less 
developed. 

Aa Prismatic structure -
vertical faces well defined., 
and edges are sharp . 

B.. Columnar struciure -
vertical edges near top of 
columns are not sharp. 
(Columns may be flat-toppeda 
round-topped, or irregular.) 

Class 

Fine blocky 
Medium blocky 
Coarse blocky 
Very coarse blocky 

Fine subangular blocky 
Medium subengular blocky 
Coarse subangular blocky 
Very coarse subangular blocky 

Fine granular 
Mediu:m gra.nu)ar 
Coarse granular 

Fine platy 
Medium platy 
Coarse platy 

Fine prismatic 
Medium prismatic 
Coarse pris:::natic 
Very coarse pris:matio 

Fine columr~ 
Meditirif c9lumnar 
Coarse -colt1mnar 
Very coarse columnar 

llI!!l 

<.10 
10-20 
20-50 

')-50 

<10 
10-20 
20-50 

'"750 

"-2 
2-5 
5-10 

<2 
2-5 
5 

<20 
20-50 
50-100 

>100 

<.20 
20-50 
50-100 

')100 

-.:: 
':..' 



- '(·1 -

REPORT OF 'l'I-IE SUBCOMMIT'rEE ON CHEMICAL AND PHYSICAL ANALYSES 

A. F. MacKenzi e 

Chairman. SUboommittee on Chemioal and Physical Analyses 

The suboommittees on chemical and physical analyses were combined 
for the Winnipeg meetings . Tho co1runi ttee was askad to review the reports 
or 1955 and 1948• to determine the ohief problems of the aw-vey organiza
tions. prepare definite revisions and additions to the recommendations of 
1955. and s"tudy the future needs for chemioa l and physical analyses of soils. 

To begin. the subconnnittee felt it was necoaaary to redefine the pur
poses of chemical and physioal analyses. The followine; purposes wore out
lined. 

(a) Pedogenetio S"tudies : 

These studies include analyses to establish the proper ties of a taxo
nomic unit. This involves complete characterization of a soil for its 
definitiv~ properties. These analyses are necessary to ini'er the genesis 
of soils as well as to determine present properties. However. an hypothesis 
of the genesis and probable properties of the soil is necessary if rational 
analyses are to be carried out. This is required of' too individual and nust 
be proposed to suit individual environments. Thus the subcommittee ma.de no 
reoonnuendations on 1he required al'lLl.lyses for thi s purpose. Becouae of wide 
inuerest in the resu~ts 01 such researon, 1na.1viduaL pr oJeous snouia oe set 
up to render them suitable for p.iblication in scien·tifi o jcurna.l s or other 
suitable 109dia. 

{b) Classification a.nd Mapping: 

One purpose of' chemical and physical analyses is to obtn.in de.ta that will 
help to solve or simplify problems of olaasifi oa tion not resolved by field 
observations. The subconuni.ttee felt that it was desirable. if not essential. 
to eliminate the term "r outine analyses" with referenoe to analyses for classi
fioation purpose s. The problems of placement of soils are mat only by using 
analyses pertinent to the partioular soil in ques ti on. The suboormni ttee f'el t 
this was best arrived at by deciding the possible profile s and analysing for 
the perti nent diagnos-tio horizons. Tlms i t is necessary to start with the 
soil, not the analytical muthods, and select only those analyses required. 

Diagnos tic Horizon Analysis 

h •••••••••• Carbon. nitrogen, c.E.c., color, pH. 
f. • . • •••••• Free I r on 
k. • • • • • • • •• Car bone:tes 
n. • • • •••••• Exchangeable cations 
s . • • • • • • • • • Soluble salts 
t •••••••••• Particle size analysis 
e •••••••••• Carbon, ni t rogen, particle size 

analysis, free iron 
g •••••••••• Color 
m. • • • • • • • • • 
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In order to use this approuch the diagnostic horizono lllLlY have to be 
defined more precisely. Precise churaoterization of the diagnostic hori
zons is desirable, and may be stinulated by this approach. Also it is 
necessary ' that sto.ndard nethods be used. The subooimni ttae felt that the 
collectidn and dissemination of information on standard methods was a 
oon~iwing job, · rut that a start should be made by the rubcomraittee. 

(o) Interpretive S1udies: 

Soil survey information can be used by people worldng in maey diaciplims. 
The two main groups are those working in soil mechanics and those in agronomy -
horticul turo - forestry. The kind of information the latter group requires 
from the map may vary from region to region. The analyses may best be done by 
soil survey personnel, but sho.ild be those requested by the appropriate group. 
Thus it is impossible to state what analyses should be carried out to make 
soil survey information more useful to other groups or disciplines. Such 
analyses sho.ild be carried out on the dominant soil types in the particular 
region oonoerned. 

In oonolusion. the coillll1ittee made the following reoommendationo: 

1. That analyses for classification fUrposes be carried out 
only on diagnostio horizons that are defined in,chemioal 

· or physio al terms. 

2. That the committee undertake to tabulate methods of analyses 
and sugges·b appropriate methods with their probable errors. 

' 3. That expression of analyses be as the oxide in silicate 
analyses, as the element for all o·t;her analyses. 

4. That analytical methods be stated in survey reports. 

5. Tha~ analyses for pedogenetic or characterization J.Xlrposee be 
adapted to the particular profile, and that the results be 
published. 

6. That interpretive studies be carried out only as requested by 
responsible groups, and only on a regional basis. 
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DI.SCUt1S IOlJ' 

asked if ane.lyses nssist in cln r:: :::if'ioution u.nd lUllpping 
or :mils. 

stuted that the anr.lyses rocor.;mcnded by the subconunittoe 
nre to be usod principally i'or classificati on, but will 
also be used to confirm mappi11g. 

suggested that analyses of soils have a two-fold purpose --

(a ) as a tool in mapping. 
(b) as a check on soil gene sis. 

stated that analyses could be used to d etennine the runge 
of diagnostic horizons. 

suggested that the analyses be used to determine tha 
limits of diagnostic horizons and to discover if limits 
already used f'i t the definition o.t' the diagnostic horizon. 

routine analyses in addi tion to those specified by the 
subcommittee are required for family classification. 

stated tha. t any analyses in addition to those speoif'ied 
oan be done as long as there is an objective. 

ru.ggested that characterization of the soil is covered by 
pedogenetic st-udies. This is a spe cific request with a 
specific objectiv·e and the kind a.nd mmber of analyses 
to be conducted is the decision of the indhridual doing 
the research. The suboommi ttee decided that it could 
not recommend all analyses on all soils. 

said the. t there are two categories of analyses: 

1. .Analyses to find the ·limits of diagnostic horizons. 
2. Routine analyses to discover the kind of diagnostic 

horizon. 

He also asked why the subcor,urd t-tee had not recommended 
physical analyses in addition to particle size distribution. 
Physioal analyses appear to be necessary for use in inter
pretive worlc. He suggested that hy<lraulio conductivity is 
required to determine a Bn horizon. 

said that the work of establishing soil characteristioa 
will be done in pedogenetio studies. such studies will 
include physical analyses. He also stnted that the 
l.thnsell colour chart s were not adequat e in establishing 
colour and that research is required in this matter. 
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stated thut there ctre nm·r rnore colcur:::: and e;re1.1:bor 
colour rru:i~e s. 

said that tho subconun:i."li-boe h ad not f ulfilled its 
responsibili ·Lies be c ru.rne tho nnnlyses recommended are 
o.imed at the upper categor i es. Anal ys0s o.re moa·t 
impor·lmnt at the series, type und phaGe l evels for 
interpr e tiv·e studies. 

said that analys0s at the lower co.tegories is tho work 
of the r egional groups and may vary from province to 
prov·inc0i. 

the approach of the subcomrni ttoe focu se s attention on 
what is needed under conditions circumocribed by lack 
of faoili tioa and manpower. 

oonnnented as follows: 

1. Inte rpre tive analyses shculd be done only on request. 
2. The tn.rn1ber of analyses to characterize soils depends 

011 the time avai ht ble. 
3. pH is required for every soil. 

stated that the concept of 
purpose is very dangerous. 
analyses required only for 
to lack of pr ogre s_s • 

doing ant>.lyses for a specific 
The purpose of making those 

soil classifioa.-bion vrill l e ad 

stated that we aro weak in ph;y-sica.l analysis. We should 
do the ano.lyse s most urgently needed and l eave ·bho 
interpr0tive work to those who require it. 

sta ted that more f ertility analyses are r equired, r egardle ss 
of whether or not t he f'ertili ty pe ople desire to have such 
analyses conducted. 

suggested that the c hemical and physical analyses done 
shruld be suffici E.tnt to cmructerize the soil series. 

suggested that a fourth ma j or item might be added to tl1e 
subcommittee report - characterization., He ruggoated that 
if benoh mark soils are to be establi shed, compl ete analyses 
should b e done • 

. 
s t a t ed that soil reports nre only vehicle available to sho,v 
the chemical cho.raoterization of tho soil. 

suggested that information on Canadi an soil s shculd be 
drawn together in one publication. 

The r eport of tho SubconDni ttee on Chontlco.l and Physical Anulyse s wus 
accepted, with the genero.l f ee ling tha t some chru-acterization sh oul d bo done 
even if it en ·bera into oome other purposes. Also, membership in the sub
oomrni ttee should include two practising soil surveyors . r ·L was decided to 
cont imo the rubconuni ttee as o. combined su bcorrunittoe for the present. 



RE:POnT ON I U'.r8RPnGTIVE CLASS DTCA'.L'IOif 

J .A. Toogoocl 

Cha.irmf.1.n, Subcona:i.itteo on Interpretivo Clnosif'ioution 

Introduction by J.A. Toogood 

An interpretivo class ifica.tion of soils moans a grouping; of soil types 
acoording to their sui ·!;ability for a spocifio purpose. Kollogg define a it 
as the prediction of b0hnviour of soils in d efined si tuations. 

One might give the d0velopmen·b of tho concept in Canada. in the 
following steps: 

1. 1945-1955 Developing a drnft of a Canndian Soil Classification 
System. 

2. 1955 N.s.s.c. moeting at Sa skatoon. Six catogori ea suggested: 

3. 

Order, Gront Group, Sub-Order, Farnily, Series, Type. 

1955-1960 (1) 
(2 ) 

Field trial of system 
Soil groupine;s for agronomic purposes 

(a) Pence River block; southern Sa.skafoh.ewan 
( b) . tlo.m . toba 
(o ) Soil ratings, soil zones, vegetation 

and olima:l:iic belts, etc. 

4. 1960 n.s .. s.c. mee ting at Guelph. Adoption of a National System 
for classifying soils. Ame ndments being ma.de in 1963. 

5. 1955- 1963 N.s.F.c. prepnrine inventory of f ertility studies on 
soil types. Recognition of weakness of' fertilizer r ecommendations 
on a soil zone basis; noed for agronomic groupings. 

6. Soil ratings, associated with soil survey reports to date, of 
general value but not specific enough. Increased use of soil 
survoy information by fores t ers. assessors, engineers, city 
planners, economists., agronomists, conservationists, biologists, 
sociologists etc., each interested in land use for specific 
purposes. Soil survey dnta and mnps require interpreting in a 
specific way for o ach of the, se groups. 

7. ARDA - Interested in land use from nationnl. viewpoint. Developing 
an inventory of Cann.da'a lands from a capability standpoint. 
Meeting held Novembe r ., 1962 . 

B. Meetings of provincia l advisory fertiliz0r oonurd tte os discussed 
neronoroio groupings of soils in Winni peg and Edmonton last 
December. 
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The problems before un cu.n l:,1:i lir icfl y utn:liotl t\S follv'lTH: 

1. Who ir; to m.o.k0 tho cyn'lihoois of o.11 do.to. o.vo.ilublo (noil cur,·-oy 
information, ros0nr ch findlnr.;n, prncticnl oxporionco) and pi·oduco 
tho predictions required for ouch i.n·bcrprot-iv0 clo.unificat.l.on? 

2. How o.ro tho objoctives of a particular cla.si.;ificution forrro.ilated? 

3. Wrud; bo.sic do.to. on our soils should wo be colle cting so that we 
oa.nmoe·t the needs of all foreseeable into1·pretiv0 clussifiontiona 
wanted by society? Whut research J.f; ne edocl? 

4. What limitations on groupings result from the prosen·t; methodfJ uaed 
in soil survey·? 

5. How can an interpretive olu.saifico:tion best be portrayed, by ui.ble 
or map? 

Data nvuilable .:.'cl· differen·t; kinds of interpre fo.ti,re 
olasslf'iclttions., by Lo I•'a.rs t ad 

In the scientific survey of our soil resources the Natural System of 
olassifica.tion has em0rged Ol::l the sys1:73m used almost exclusively -in those 
countries where soil &'llrvoys are part of fue t echnicnl service to agri
culture. Cl.a.saifioo.tion is based on difi'erenoes in oharncteristio::i ca.used 
by differencos in the soil forming fnctoro- - parent m..rtteria.l, climate, vogeta
tion, relief and drainage., ond timo. 'fhe resul ta.nt effect of those factors 
of soil formation in various combinn.ti9ns is that different soils occur with 
unique morphology. 

Soil Survoy refers to the study, classification .. mapping and description 
of the soil oondi tions of on area with the securing of rela tad inforrra t-lon 
on geology, olira.a.te, vegefad,i.on., land forms., drainage, set-t;lement, truns
porto.tion., agrioul ture., fore st1-y, range and other types of land use. In 
nddi tion, chemical and phyoical annlyses are nade of typical soil srunples. 
Where possible the evaluo. tions of soils a.re chocked with the reaul ts of 
field experiments. 

The result is a soil map nnd accompanying report showing arrl explaining 
the results of' these investigations. 

The Ellla.lle st individual soil unit is referred to as a. pedon.. It is 
described and classified on the bnsis of its impor·bont internal character
iotics which inoludo kind., thickness end arrnngoment of soil horizons, 
color, texture., struciure, consistence., orge.nio matter content, limo, pore 
spa.ca, and chemical and minernlogioal compositi.on. The soil typo nllovis a. 
limited range of soil individuals or pedons that occur over a large areo.. 
The soil mapping unit, or series., is tho soil type plus its oxterna.l condi
tiono suoh as slope, drairmge, erosion., e ·bo. 

Tho Soil Family co.tegory.11 though it ho.a a very high potential, has not 
been developed to the fulles t in Cun.ado:.. As outline d in our N.s.s .. schoma,11 
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the family permit s tho group1.nr; t O[;d;Lr of ooi l ::;crie:.J -Llw..t o.ro n::rnu med 
to be similar in moisture r e l a t ionuhipo., ~eneral f'ortllHy· a t n. 'Luo, 
dra.ino.bili ty, e·tc. Thus., fruidliou ure roa~ono.bly h omoccncou n in roc;o.rd 
to the soil chnro.cteristio s that o.re significant to soil-plo.nt relati.on:,ll ips. 

At higher levels of clo.ssifioation a di:Jtinction is ma do in 'Subgroupo., 
Great Groups and Ordors. Consideri ng all the lmown soils in Cano.de. 7 Orders 
have been es t ablished, the U.s. system, int ended for world- wide u se, has 
10 Orders. 

The m.un.ber of individual soils that h o.vo been rocognized in Cano.da 
nmv exceeds 1600. Since mn.ny of the nv.mod soils include several types 
and phases and the co.t3no.o or a ssocio.tions several sorioa , the number of 
individual soils may be closer t o threo thrusand. 

the defined soil units montionod require proper olassifico.tion in 
order to systomatize our knowledge. In this regnrd the main objective of 
the N.s.s.c. has been to d ev elop o. scheme of class ification sh ovring how 
and wey t he soils of onch ca t egory differ in terms of their morphology 
and gene sis . With tho lo.rge ntuubor of different soils nlroady mentioned 
it is n ot feasible to conduot all kinds of research on thom all nor is it 
necessary. 

For interpretative purposes, ·!;he nox t step must b e to group the indivi
dual soils on tho basis of their aimilnritie s to enable us to use the 
informntion accunu lated on one soil typo to ma.ke p redictions for other 
similar soil types. 

The soil t nxonomio uni ts mentioned are seldom identical with tho soil 
mnpping uni t s beouu se ooil arenn a.ro rarely thn. t homogeneous. One does not 
mo.pa singl e profile but wi th tho o.id of external soil characteristi cs such 
as relief and other observo.ble f eatures of the lo.ndocope one ca.n recognize 
and mo.p soil units or oombina.tions of units consistently. 

The intricate pattern of soils occurr ine; on t he t errain frcquentzy 
prevents the ir pr eoentnti on on ~~ps of a corto.in scale. Soil mo.pping 
units t h:in h a.v e t o bo combinod i n o. complex uni t , oo.lle d c at cmo. or o.ssocia
tion. A sys tom of olnEis ifying ::;oil mnpping uni ts has thui:; bocn developed 
ona.logous to the procedure followed in botany. The tnxor10mic unit is 
identical with plnnt systorrntioa and t ho onr togro.ph ic uni t with plant 
googrnpey. 

According to the dogroe of intonsi ty with which tho survtiys hnve been 
c o.rried out vnrious typos of soil mD.ps h o.ve boon published. The type of 
soil lllD.p is indiontod by the sea.lo and groupod to tltroo brond olnsses, 
broad recormaissa.noe or explorl\:tory, reconnniosanco, nnd do -bo.ilcd. 

A wido vnriety of' informo.tion in no co ncnry in preparing i ntorpreto. ti v-e 
olassifio~tiona. In a.<ldi ti.on to soil surveys., climo.tio records., ecologically 
class ifiod v oge t ution zonos, wo.tcr re:.murco o.nd goologica l invostiga.-tions, 
topogr aphic surveys, o.nd o.crittl photoe;ro.phs uru o.vailuble. Loc a l i nformation 
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is obtnirnlble from f urm opcr utor i:, m1d t e chnical opeoinliuts and acd u nl 
field obsorv·o.tions nmy be neoossa.r;y· to chock the vnlicli·Ly of' inf'orm11ti 011 
derived from ·the various souroeo. 

Interpreta. tive groupings as co11nnonly used refer to u 00 for some 
practical purpose, and it is by such means tho. t the resul·ts of soil olaaai
f'ioation o.nd soil survey become really useful for many kinds of human 
a otivHy. The various factors which affeot plEmt growth do not not 
independently. Indeed, no general relationship exists between any one soil 
charaoteristio o.nd crop performance . 

There is no set procedure f'or soil survey interpretation. However, if 
a body of rec orded information is avttilable for a varic,-L-y of soil conditions, 
an important step is tha·t of appropriately assembling this information by 
soil series, types and phases . Ano-bher step is the sunnnarization of the 
major characteristics of different classes of soils which affect soil-
plant relationships. In suoh a surruna.riza:tion, soil qualities such as natural 
drainage, permeability, general fer·bili ty status and other terms that 
already have interpretative menning , are adduced from groups or combinations 
of characteristics. Soil drainage, for instance, is inferred from c olors 
of t he horizons of the soil profile, depth of water table at varirua time s, 
relief, growing plants,. etc. Pormeability is inferred from soil oonaistenoe, 
texture and porosity, and the fertility and productivity evaluations from 
combinations of such factors as organic ma~ber content, pH, texture, cation 
exchange capacity, base saiu.ration, etc. together with observation of 
growing crops on different soil ·hypos .. 

Trees, like other plants, require water, nutrients and an aerated s oil. 
The problem of re la ting grovrth or · produc ti. vi ty to the inherent cho.ro.oteri stio e 
is more difficult. Here one expects the pre dominant factors to vary not only 
with the soil, but with the olirn..'l.to and nge of tho crop. In old stands, it 
appears that physical factors are more impor tant than chemical ones. In 
some of our . studies deep gravelly, permeable soils with low concentrations 
oi' nutrients are a.s produo"bivo (site index evnlua tions) as heavier iBxmred 
soils with a moderate to high oonoentrati on of nutrients. This suggests 
that in interpretations for forestry purpose s in our olima te, one nn.i_st dis
tinguish between concentration of nutrients ., a.mount of nutrients offered by 
the soil, and tho con·hinuity of rupply. 

The aui ta.bility of soils for vari ouo orops chn.ng0a with economic cir
cumstances and changes in -baohnology. The soil surveyor cannot be held 
solely responsible f'or developing taxonomic classifications as well as 
interpretative olassifioations. Neither can he leave this work t o others. 
He is the only man who under stands the terminology of the soil ma.p a.nd the 
only one who oan handle his soil uni ts as natural units. In preparing 
interpretations he must cooperate with the e conomist , engineer, forester, 
range specialist and all research men who can nnd will collaborate and co
ordinate their work. The soil sul"Veyor th.on will appreciate some of his 
uni ts more and the quo.J.i·t;y of th.E.J lll8.ps will improve• 
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Limitations of interpretative grrupinr; based on reconm.issanct:, 
soil survey inform,3.tion, by n.c. Mntthows 

Intorpreta.tive gra.tpingu can b e rondo only for npeoifio objectives. The 
soil oharo.cteris·tlcs selected as criteria for interprotntive classification 
will be dictated by the objeotive. 

If the objective of the olassifioa.tion is narrow so tho. t one particular 
soil characteristic suff'icas ·t;o differentiate soils then it is po~rnible to 
melce a relatively accurate map showing interprota:bive groups. This is truo 
even wi·t;h reoonnais sanoo soil su'!"vey inf'orn1a. ·!;ion. 

However. even if only one soil characteristic is signifioant for the 
groupi1,g tho re sul·t;ant interprotativo map cannot b e more aocura te than. the 
originnl soil map. In other words the limita.t~ona of the soil map because 
of scnle. detail of field survey, etc. s ·ttl.11 exist in the interpretative map. 

If the objective of the clo.ssii'ioation is broad. e.g. an agriouli:urnl 
land use capability, then no single soil charnc·beristio v,ill suffice ns a 
criterion for ola.ssifica. ·bion. Indeed. many if not nll of the differentiating 
ch11ra.ctoristics of the soil type mus t be considered. In addition,. several 
addi tio:w.1 churacte ristico e.g. slopa and stonlness, are also significant in 
an agricul illra.1 l and u ;30 cnpa.bility clussifioation. 

On r e oonno.isoanco soil JT\l\.PO• because of aonle. detai l of field survey,. 
etc., area::i lo.beilled a.s n particular s oil type are not completely homogonc ous 
even though tho r o.ngo o.llowable within ·bhe soil i.""YPe as a. to.xonomio uni·t; me,y 

O oon:Jin.f"r o.blov }i'urt hormorn.., 011 '"Cl'1\"I "'oi l l'l''.1.p ::i th".! cm+ ozr,iphio i.1n i i,"' ~ "r-9 

not soil types bu·b rnthor u:rnociations of ::;oils coverine; the whole ra.nge of 
nnil.t.ro.l drainngo. Obviously, clro.inng;o is an importan:b ohu.rncteristio in an 
o.e;ronomio grrup ing. If dra.innge classes ar~ not dolineated on the soil map. 
thon o.n interpretative nmp will hn.ve serious limit;ntions. 

Tho situa.tion is oft011 woroe in roe;o.rd to slopo o.ncl s toniness. Few of 
the soil maps in On·burio curry slopo und s·bonine:::s inform.svbion in sufficiont 
detail to al low one to dolinor.d;o anything but tho s t eepo1Jt and stonies t soils 
(lund t hat would fall in Clo.nu ? or 8). Thin is o. deficicmoy rosul ting not 
from the soule of the map but from ·bho fo.ot tlmt the infonnntion was not 
rooorded n·t; tho time of ·!;lie soi l sm~ey. 

Interpro-tEvbivo oliurn:Lfio ittiono a.re further o amplioo.te d by tl1e fa.ot tho.t 
the ::iign:i.f'ico.noe of ono churo.cterirrbic vurio s depending on tJ1e otho r charao
t eris tio s.. This is th,:i point at which tho skill and experience of the 
interpretor booomo of great signifiounco. 

It in true. I boliovo~ tho: !; irrliorpreto.tive groups can be described 
roasono.bly prooisoly. Tl lfl liruitntiom: arise \'/hen one a ttempts to de lineate 
them 011 mo.pn.. Wi ·bh our preson·b reconnaisnanco soil maps. areas delinoated 
as u given iut E:>rpre·hntlv0 (uso copabili-Ly) clnss ore of ue cosoi ty ve1-y 
ho ·t;oror~enoollS., 



What are tha objocti_yos of various intorpre'bive grcupinc;a, 
by R.A. Wallace 

Intorpretive grouptngs of soils to be most useful nuat be mado for 
specific purposes and to satisfy specific objeotives. Different purpoaes 
will umally require differont groupings. 

In Monitoba some of the interpretive groups that have been and are 
being made and their objectives nre: 

(l) Land use capability classification 

\ 

This kind of grouping is done on large areas like soil survey 
map sheets and watershed areas, as well as on individual farms. The 
objective of land use capability mapping is to group soils on the basis 
of the different kind of soil management practices required if these soils 
are to remain permanently and economically productive. 

(2) Productivity index rating 

A productivity index for wheat, outs, barley and flax is being 
established for the cultivated land on each quar'ter section in Manitoba. 
The objeotive of this grouping is to provide somo measure of yield predic
tion. Vory specifically this is being done to provide a base for the orop 
insurance ra~s of the Manitoba Crop Insurance Corporation. Thia kind! of 
grouping will have several other applications in eoonomio land olasaifioa
tion, land assessment, land inven·horiea, and land uao adminietra tion. The 
important aspect of this grouping · is that it brings together all available 
information on crops nnd soils for adminiatrative units. 

(3) Soil groupings for fertilizer reoanm.endations 

The objective of this is to show on a map groupings of soils for 
whioh different general fertilizer recommendations can be made. 

(4) Soil groupings for ·hilluge reoonunendations 

In'borpre'bive groups of soil into five oategoriea on ·the basis 
of tex1l.tre and drainage have b eon mnde for which different tillage pro
cedures can be reo amuended. 

(5) Multiple land use classification 

Three speoHio · lan.d use a"tlldy projects are now under way in 
relation to the applioo:tion of ARDA in Manitoba. In -this study, classifioe.
tions will be made of Arable Land, Grazing Land., Wildlife Land, Reoreation 
Land and F'ores·try Land. The objeo·t;ive of ·this ia to provide land 
administration maps of thsae areas from a multiple use point of view. 

(6) Soil groupings for irrigation suitability 

For the Morden-Winkler area. soils ha.ve been placed into five 
groups on the bads of their irriga·bion sui ta.bility. The objective is to 
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provido tho int'ol'mntion n:wdecl for tho irriga·tion s llldy u nder way in tho 
area and wlll indioa.to tho location o.nd oxtent o.r ooil sui t u.ble for 
irrigation. 

(7) Economic cla.ssifica·~ion of l and 

This project is under ,w:y in Manitoba under the direction of the 
Economics Division of the Canada Department of Agriculture. Tha obj<,oti.vo 
will be to group by townships the land having similo.r ne ·t; r~uirns po-oontial. 

(8) Agronomic grouping 

In 1960, L.E . Pratt proposed e l even agronomic grcupa for Manitoba 
soils. The objective was to provide a base for making general fertilizer 
recommendations. In actual practice no direot use has b een ma.de of this, 
because soil morphology is not necessorily the .major fnotor causing different 
fertilizer requirements. 

In summary, then, interpretive groupings must be made for speoific 
objectives. It is not possible to ma ke one universal interpretive grouping 
to satisfy all requirements. 

Are interpretive classifioationa necessary., by H.A. -Stoppler 

The olassification of soils by the pedologist is a fine exercise for 
the podologist - it becomes useful to the agronomist only when an inter
pretation of the classification has been ma.de. The answer to the question 
posed is a simple ''yes" - the qua~ification of the answer i s far from simple. 

An interpretation would normally be made in response to a request. 
This request I!D.lst clearly set down the proposed use of the interpretation, 
prescribe limits of propose d use , indicat e whe ther this is a soil productivity 
interpretation or a response to management or both, etc. Many different 
interpretations could be made with the s8llle pedologioa.l classification as the 
base , for e:xa.rnple, in Quebec we might deve lop :-

or 

(1) an interpretative classifioa tion for soils best suited to alfalfa 

a - without special runendmants, 
b - with special amendments with those specified 

by the interpretation, 

(2) a classification of the soils be s t suited to corn within -the 
climatic region for corn. 

The obvirus questions then arise - who will make the interpretation 
and do we have the o orreot inf onna tion upon whioh to ba.se the intorprota tion~ 

It is my opinion that the soil specialist is the person best suited to 
make the interpretation but only if given a specific request. The soil 
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specialist is in the be st position to collate the in.fo1·1rw.tion presented in 
the survey. The quos ·l;ion of udoquaoy of data. on whi.oh to ·bus0 interprat~t
tions - in my opinion - cannot bo answered wi ·~hollt knowledgo of the 
interpretation r equired. Suffice i·l, ·to say that v,c probubly do not have 
adequate data on which to baso fertility recommendations - vrn aro reasonably 
safe on prediction of lime requirements to adjust pH. 

Methods of showing groupings - ta.blea versus maps., by 
W.E. Johnson 

The first oommen·t that one might rra.ke regarding a discussion of tables 
versus maps in use groupings is that such a topic is in large degree ir1·ele
vant. Most maps, except for very simple types , are only as good as the 
legend whioh accompanies the map. We could say that tables (or legends) are 
essen·t;ia.l whether one wan·ts to use maps or not., 

We could then ask whether maps are essen·tial., The angwer seems to me 
to be very simple. Firstly, our soil survoy maps are basic to any further 
grouping that we m.a.y make for agrioul iural purposes . There mn.y be some 
question as to the personnel who will even'lually make and use the many 
grcupings which may be of help in agrioul iural and land-use programs. It 
would seem to be useful to prepare a lbnited 9.lpply of uncolored soils 
maps for later groupings or progrrun- planning maps .. 

We would suggest however., that most of the maps in which we are 
interested would be based very closely on tho basio soil survey. The most 
important decision to be made regarding maps is that a map is not an end 
in itself. The number of types of' ma.ps on any major real basis may be 
rather limit~ d. Beyond the ba.sio ·soil survey and tho broad general land 
capabili t--y olassj.fica.tion., one might contend that the major use of maps is 
to facilHa·l,e local or rogional planning. Maps are simpler to use in 
extension programs., discussion with administra'hive pernonnel and other 
similar approaches. Beyond the preparation of basic maps and mnps for action 
progrwns., maps, because of relatively high cost and often., rather quick 
obsolesoonco., should be restricted in numberao A groat number of mo.pa which 
follow no good cartographic principles would add very littlee 

Tables or charts are of considerable importance. As we have mentioned., 
a g ood legond is an impor·l;ant part of any map . We do need simple, ensily 
understandable tables listing soil oho.racteris tic Bo Tables or charts may 
be of varying degrees of complex ityo The simple tables used in Ontario soil 
survey reporta are usof'ul for a quick judgement on soils as to suitability 
for various crops. The professional agrologist would probably profer a 
tnble listing not only the suitability for various orops but the limiting 
factors which may placo soils in these irni ·mbili ty ola.ssec. 

We oould list many types of in·terprotive groupings of soils. As 
C.E. Kellogg has suggested, these groupings are or should be syntheses, 
utilizing the characteristics, qualities ., and responses of soils to 
management. At any one time we may be interested in a single factor 
grouping or a grouping which attempts to rate the influence of all inter
actions on production of a oortain crop. It would be neither practical 
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nor eoonomicnl to utilize maps for all of the interpretive groups one might 
make. 

We could ooncludo thnt an interpretive grouping is not a prime essen
tial. Given aocurate basic soil survey maps, enoh soil can be rnted by 
behaviour for any use, within tho limits of data available for each soil. 
Mapping 1:he groups is mainly an attempt to sinqJlify and at the same time 
it must be recognized that we reduce the accuracy of information available. 

It seems unlikely thnt fl!!Y soil scientist would care to operate without 
ruaps, not only for basic soil survey but for tho broad physiographio and 
use groupings. It is, however, just as unlikely that we would want a 
complex series of use mnpa, lacking in the quantitative informntionwe need. 
'SUoh maps should be prepared mainly for unique nnd specific regional 
purposes. 

On the other hand, tabula. tion of nll the pertinent data and the moat 
dependable interpretation thereof are essential to ndoquute inventory and 
utilization of the information on soils now available and being contiruouely 
obtained. 

Re solutions 

Several resolutions were presented for tho purpose of stiil'D.llating 
discussion, and the following wero approved: 

I. Whereas an increased load is being imposed on soil survey staffs for 
in°tc:.p:.oti'wC ,;,_u.f'u.1. 1u. ~_;_ u.u, 

And whereas the job in interpretation is closely allied to eduoational 
and extension activi tie a, 

And whereas tho Soils Research group in· each province, and in partioular 
the soil survey units., consider these interpretations a.s a major pa.rt 
of their responsibilities, 

Thoreforo thio me eting recanmenda that in eaoh province there 
should be more Soil Specialists atta.ched to the Soil Survey 
group. the Universi·by Soil Soienco Deparunent, or tho Department 
of Ag;riculiure, whoso duty would be to make int erpretive grcupings 
of soils as required by governmental a:nd other agencies. 

II. Whereas there exists no taxonomic grouping of soils in Canada. between 
the Subgroup and Series levols, 

And whereas suoh a grouping would be useful ao a base for further 
generali2ntion and as a check on the validity of individual. mapping 
uni ta., 

Therefore this meeting recommends to the N.s.s.c. that there 
is a need in C!t.nada for a Frunily grouping of soils between 
the Subgroup nnd Seri e s level and that to this onrl the N.s.s.c. 
should press for a definit'ion for the term "Ft1.mily" and re tnin 
this category for taxonomio use in claosif'ying soils. 
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III. Whereas the number of soil typeu in Crow.du is too lurgo to permit 
rosearoh work to be done on each, 

.And whereas personnel and budgets are necesaarily limited in eaoh 
provinco to -the more important soil series, 

.And whereas work in the United S·batea has demonatrated tho va.lue or 
extensive reaearoh on carefully selected soil typos with subsequent 
interpolation for olosely rela.ted types, 

Therefore this ireeting reconnnends to the N.S.F.C. and N.s.s.c., 
that as an aid to interpretive groupizige of soils, the idea of 
benohma.rk soils be studied with a view to o.dopti on in Canada 
on a formal basis. 

IV. Whereas there is lack of data on the physical properties of soils and 
little investigation is being mnde into tha effects of soil physical 
properties on soil productivity or crop yields, 

Therefore this m:ieting recormnenda inoroased emphasis on tho 
determination of soil physical properties as part of the 
analysis of soil survey samples, and that tho Nntiona.l Soil 
Fortili ty Committee be asked to encourage investigations 
with the object of determining, as far as possible, the 
effects of soil physical properties on crop yields and soil 
productivity. 



SOIL CAPABILI TY CL!\S~HFIC/\.'l'IOW FOR AGRJ.CUL'lUH.l~ 

The following; resolution was submitted for conoi<lcration by th0 N.s .s .c. 
at its b.lsinesa session on Mnroh 8, 1963. 

WHEREAS the ARDA a.dminis tra tion has the re spons ibili ty for <level oping 
a far-re aching program de signed to improve the use of Canada's 
land re sources 

WHEREAS the Canadian Soil Survey organizations have collecte d a large 
volume of soil information on soil maps and in reports 

VlHEREAS this soils information requires additional interpretation to 
be most useful to administrators, specialists in other 
disciplines and the general publio who will be involved in 
any program of ronevra.ble resource planning 

WHEREAS suoh interpretation can be done effect~vely only by experienced 
soil w.rvoy personnel 

WlIBREAS for such purpose s, additional personnel, equipnPnt etc. may be 
made available on ARDA funds through the ARDJ\ adminia tra tion in 
each province to work under t re direction of the expcrionoed 
soil survey personnel currently employed in Canada. 

THEREFORE be it resolved 

That the National Soil Survey CollD'l1ittee, through its membership 
in en.oh province and with the co-opera.ti on. of the federal ARDA 
administration and the ARDA ad minis tra. ti on in each province, 
develop an agricul u.iral soil ca.pabili ty clo.ssification for 
Canadian soils and establi sh an inventory _of agricultural soil 
onpability for the settled areas of Cnnada in which soil surveys 
have been comple ted, with a.a nuoh precision aa possible within 
the next two yenrs. 

MOVED BY : B • C • Matthews 

SECONDED BY: W.L. Hutoheon 

-------------------------------------------------------------------------
It is understood tha.t : 

(1) this inventory mny be propared most easily i n ta.rula..r or graphic 
form showing a.creo.g;os of e ach cnp1t1Ji.lity clnss and uni·t;s or associo.tions or 
soil capability classes and uni ts by Countio n, 'Sooti one, Townships, or 
na·tural regi 01u:;. 

(2 ) if rmf.f'icient n.dditio1l!.l.l p ln·:;o1mol, e quipment etc. a.re provided 
and if considorod neoosnftl'Y, ~en0rnl :i.ze d rnup s showing area cUst:ribu·bion of 
associations of sol l cnpttbili"by oli,ssos 11111y bo preparod on a provincial or 
intra- provincinl ro~ion b •tsis. 
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After oonsiderable disoussion this resolution was passed by a unanimous 
vota for submission to the National Co-ordinating Cammi ttee on Agricultural 
Servioes. Our parent committee endorsed the resolution at its annual meeting 
on April 23. 

Since there was oonsiderable urgonoy to establish the prinoiples of this 
kind of an interpretive olassifioation before the start of 1he field season 
two work planning rooetings. eastern and western, ware held early in May under 
the auspices of the N.S.'S.C. and ARDA. The eastern moating was hold on 
May 1 .;. 3 at Ottawa, and the western one at Regina on May 8 - 9. Unanimous 
agreement was reached at these work planning meetings on the principles run 
definitions of a national soil capability olassifioation for agricul1llre. 

During the field season of 1963 a good start was made by the federal
provinoial soil survey organizations in implementing this interpretive olassi
ficat:l.on. In general, the system developed by the work planning moetings in 
May has been reasonably satisfactory. However, as expected, the actual 
implementation of the olassification has indicated the need for some modifica
tions, more precise definitions and good guidelines. A national work planning 
meeting of the N.s.s.c. will , be held in February 1964 to deal with these matters • 
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O'I'HER MA'fl'ERS OF BUSINESS 

1. The question of whether or not the N.s.s.c. shru.ld reoognize in 
the olassifioati on system intergrndes between the Chernozemio tu.i:l 
Solonetzic orders of soils reoeived considerable attention. Since 
on the basis of' existing data no satisfactory ori·teris. owld be 
established for the separation of' auoh intergrades. the N.s.s.c. 
requested tho Saskatohewan ard Alberta Soil Survoys to oarry out 
a joint field and laboratory study of' soils which might be oonsidered 
as true intergro.des with the expeotation that the results from suoh a 
study would enable the connnittee to resolve the question. 

2. The ohairman of the subcommittee on Regosolio soils presented a 
report on their classif'ioation which would drastically change the 
sys tom in current use. While most members expressed some dis satis
f'aotion with the present system of' olassif'ioation for Regosolio soila, 
they were opposed to adopting the nt'JW report on relatively' short notice. 
Henoe the N.s.s.c. members accepted a motion that the report on Regosolic 
soils be oiroulated for study purposes with the expectation a report 
based on this siudy will be submitted for oonsidera tion to the next 
meeting of the N.s.s.c. In the meantime we will follow tl-v system 
adopted in 1960. It was also suggested that the other systems for the 
olassifioation of these soils ' be studied in conjunction with the one 
proposed by the oh.airman of the subconnni tteo. 

3. The N.S.S:.c. decided that if possible its next meeting should be 
held in 1965 in Eastern Canada. Topi os which shculd receive attention 
at the 1965 meeting would include phases. soil families, land forms, 
diagnostic horizons, chemical 8.l1d physical analyses. Regosolio soils 
and Chernozemio-Solonetzio intergrades. A general desire was indicated 
for more oollaborationWith forest soils men in the discussions at tha 
next meeting. 
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MEMBERSHIP OF SUBCOMMITTEES FOR THE WINNIPEG MBETING 

Soil Classifioation: Only the .Chairmen were appointed as all 
members of the N.S.:s.c. were considered 
as members. 

Chemioal and Physioal Ana.lyses1 MacKenzie (Chairman), Baril~ Clarke, Hoffman, 
Pawluk, st • .Arnaud. 

Landscape Features, 

Soil Drainage: 

Soil Horizons: 

Cann (Chairman), Acton, Chaprn.an, Lajoie, Sprout. 

Matthews (Chairman) , Langmaid, McKeague, 
Peters, 'Scott, Smith. 

Hoffman (Chairman), Baril, Bowser, Ellis, 
Hilchey. 

Soil struc-tllre and Consistence: Odynsky (Chairman) , Day, Ellis, Langmo.id, 
Wicklund. 

Interpretive Classifications: Toor;ood (Chairman) , Cann, Fo.rsta.d, Johnson, 
Matthews, Pratt, s t eppl.er, VV"o.llace. 

British Columbia 

H. Gardner 
L. F'arstad 
D. Lace.te 
N. Sprout 

Alberta 

W.E. Bowser 
Do Lindsay 
W. Odynsky 
s. Pavrluck 
T.w. Patera 
G.C. Russell 
J. Toogood 

Saskatohewun 

D. Aoton 
J.s. Cla.yton 
J. Ellis 
W.L. Hutoheon 
W .E.. Johnson 
R. st • .Arnaud 

(A joint subcommittee of the N.s.s.c. e.nd the N.s.F.C. ) 

AT'.L'BNDANCE AT PLENARY SESSIONS 

University of British Columbia 
Re see.roh Bro.nch, C. D. A. 
Research Bra.nch , C. D. li'. 
B.C. Soil 'Survey Branch 

Research Branch, C.D .A. 
Soil Survey, A.R.C. 
Soil survey, A.R.C. 
Un:lversi ty of Alberta 
Research Branch, C .n.A. 
Raaeo.rch Branch, C. D. A. 
University of Alber·ba 

Research Branch, C.D.A. 
Research Brunch, C .D.A. 
University of Snska:tohewun 
University of Sa.ska.tohewan 
Depa.rtlllent of Agr iculture 
University of So.skatohewo.n 

Vnnoouver 
Vancouver 
Vic·boria 
Kelowna 

Ed.mon·bon 
Edmonton 
Bdmonton 
Edmonton 
Edmo1rbon 
Lethbridge 
Bdmonton 

Sa.oleo. toon 
Sa.sko.toon 
'Saska.to on 
Sa.slm. toon 
Reg inn 
So.ska. toon 



Manitoba 

W.A. Ehrlioh 
R.A. Redlin 
R. Smith 
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Research Branch, C.D.A. 
University of Manitoba 
Research Branch, C.D.A. 

Winnipeg 
Winnipeg 
Winnipeg 

Other members of the Department of Soils and the Manitoba Soil 
Survey and soma members of the Extension Service of the Manitoba 
Depar"tment of Agriculture attended a nunber of the plenary sessions. 

Ontario (outside of Ottawa) 

D_.w. Hoffman 
B.C. Matthews 
R.E. Wicklund 

Quebec 

G. Goclbrut 
P. Lajoie 
A.F. MacKenzie 
B. Roohefort 

New Brunswick 

K.K. Langmaid 

D.B. Cann 
Jo Hilohey 

New:foundland 

H.w.R. Chancey 

ritshington, n.c. 

A.A. Klingebiel 

Ottawa 

J. Day 
R.c. Hodges 
A. Leahey 
L.E. Pratt 
P.O. Ripley 
J.s. Rowe 
P.c. Stobbe 

Agricul1ural College 
Agricultural College 
Research Branch, C.DeAe 

Quebec Soil Survey . 
Research Branch, C.D .A. 
Faculty of Agrioult..ire 
Research Bran.oh, C.D.A. 

Research Branch, C.D.A. 

Research Branch, C.D.A. 
Agricult..iral College 

Research Branch, C.D.A. 

Soil Conservation Service, u.s,D.A. 

Research Branch, C.D.A. 
ARDA., C.D.A. 
Research Branch, C.D.A. 
ARDA, C .D.A. 
Research Branoh, C.D.A. 
Research Branch, C.D.F. 
Research Branch, C.D.A. 

Guelph 
Guelph 
Guelph 

La Poca tiere 
Macdonald College 
Macdonald College 
La Pocatiere 

Fredoricton 

Truro 
Truro 

st. John's 

Washington., D. C. 



• 

" 


	Blank Page



