




































































































































































































































- ill -

PROPOSAl'.. FOR STUDY OF REARIWJGEMENT OF GLEYSOLIC SOILS 

Dr. Ehrlich recomnonded that the eoil survey personnel in Canada etudy 
the feasibility of a subgroup for strongly gleyed eoile in each ot the 
great groups with soils ot similar profile characteristics, except gleiza­
tion, to those in the Gleyaolic Order. 

This arrengemant, eliminating the Order of Gleyeolic soils, would 
permit the use of a modifier, such as Aquic, Hydric or Wet, for all sub­
groups within each great group in the same manner as the use of Carbonated 
and Saline in the Chernozemic Order. The modifier would be applicable in 
all orders except in Organic. This scheme permits a greater number of 
soils in the strongly gleyed class than presently exiot in the Gleysolio 
Order. Also it would permit a gleyed equivalent, except for the gleyeid 
or imperfectly drained classes which in themselves are intergrades between 
poor and well-drained, for all subgroups with similar profile character­
istics. The imperfectly drained classes would remain as presently 
defined and would not ha.Te u~e of the modifier. 

Comparieons between Gleysolic soils and better drained equivalents 
are made below: 

Gleysolic 

Rego Humic Gleysol 
Orthio Humi.c Gleyeol 
Fera Humic Gleyaol 
Saline Humic Gleyaol 
Carbonated Hwnic Gleyeol 
Cryic Humic Gloysol 

Rego Gleysol 
Ort.hie Gleytiol 
Fera Gleyeol 
Saline Gleyaol 
Carbonated Gleyeol 
Cryio Gleysol 

Humic Eluviated Gleyeol 
Low Humic Eluviated Gleyeol 

Similar soils with better drainage 

Rego Black 
Ort.hie Black 
weakly Eluviated Black 
Saline Black 
Carbonated Black 

? 

Orthic Regosol 
Podzo Regosol 
Podzo Regosol 
Saline Regoaol 
Carbons. ted Regosol 
Cryic Regoeol 

Eluviated Black 
Dark Gray Wood&d or Gray ijooded 

Examples of the application of Aquic to the above soils are: 

Aquio Rego Blaclc, Aquic Ort.hie Black, Aquic Arenic Podzo Regoaol, etc. 
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RESOLUT ICWS 

N.S.S.C. Meeting 
1965 

1. Whereas t he present title ot the soil drainage classes, outlined in 
the 1963 report, ia misleading. 

Therefore, be it resolved that the present title be changed from 
"Soil Moisture Classes" to "Soil Drainage Classes". 

Moved by B. C. Matthews 
Seconded by P. Lajoie 
Carried 

2~ Be it resolved that the N.s.s.c. Caomittee recanmen:i that the Chairman 
of the N.S.s.c. prepare an introduction to the next report in 
which the philosophy' behind the evolution and development ot 
the Canadian system of taxonomic classification is explained. 

Moved by B. C. Matthews 
Seconied by W'. E. Bowser 
C,;._-~ !. , 

3. Whereas it is ot utmost importance that the definition and description 
ot eaoh class in each category be such that they cannot be 
misunderstood. 

Therefore, be it resolved that in the reports ot this present meeting, 
the various classes in each category will be defined in 
terms o! di!terentiating characteristics and some other 
characteristics that are not di!f'erentiating for the par­
ticular class may be incluied in t~e ,~,scription but should 
be clearly indicated as non-differentiating characteristics. 

Moved by B. c. Matthews 
Seconded by A. Mailloux 
Carried 

4. Whereas 1) the N.s.s.c. at its neeting in Winnipeg, March 4-6, 1963, 
reoognized the need !or addition&l interpretation of soil 
sUNey in!orma.tioo as pa~t ot the Canadian Lani Inventory 
program of ARDA and agreed to develop a soil capab:i.lity clas­
sification system am establish an inventory of agricultural. 
soil capability for the settled areas ot Canada, 

Whereas 2) the need is now apparent for the establishment of land 
capability classification systems !or forestry, wildlife 
and recreation lard uses, 
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Whereas 3) ARDA haa· established additional staff to implement these 
capability systems and has requested the members of the 
organization ot N.S.s.c. to assist their staff in the ust, 
ot soil suney information in their land inventory progrnm, 

Therefore, be it resolved that the N.s.s.c. endorse the principlo of 
cooperation by its lm:lmber organizations a) in making ava5.lable 
the l!loil survey data that they have assembled and b) in advising 
on the interpretation of soil survey data by scientists :in the 
forestry, wildlife, am recreation capability inventory programs. 

Moved by D. W. Hoffman 
Seconded by R. Baril 
Carried 

5. Be it resolved that the N.s.s.c. express the sincere appreciation of 
itl!I members to the Quebec Department of Agriculture and 
Colonization tor the warm welcoma and soo ial hour provided on 
Wednesday evening. 

Moved by H.W.R. Chancey 
Seconied by J. Hilchey 
Carr led 

6. Be it resolved that the N.S.S.C. express the sincere appreciation of 
its members to Laval University and its Faculty of Agriculture 
for providing excellent facilities for the plenary an:i su·b­
conmittee meetings and for arranging the interesting tour of 
the Agri<:ulture Service Building and for the pleasant reception 
on Monday atternoon. 

I 
Mored by A. Dube 
Secomed by D. w. Hof f man 
Carried 

7. Be it resolved that the N.s.s.c. express the gratitude or its members 
to Dr. L. Daviault, Director of tl'e Canada Forest Research 
.Laboratory, tor providing facilities tor subcommittee meetings. 

Moved by B. Rochefor t 
Seconded by Le Farstad 
Carri ed 
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MEMBERS OF SUBCCKMITTEES 

Organic Soil Classification: Ehrlich (Chairman), Chancey, 
Dube, 0:tynsky, Rochefort, 
Smith, Wicklund. 

Caplbility Mapa for New Soil Sune7 Reports: Hortie (Chairman), Hilchey, 
Hoffman, Mailloux, McCormack, 
Peters. 

Soil Familia s: 

Chemic al Analyses : 

Soil Survey Reports: 

Baril (Chairman), Ellis, 
Langmaid, Matthews, Sprout, 
Raymond, Reeder. 

MacKenzie (Chairman), Clark, 
Godbout, Hedlin, Heringa, 
Rowles, St. Aniaud. 

Cann (Chairman), Acton, Day, 
Laplante, Manery, Mills, 
Toogood. 

<.aa.;tton (Cha:i.rman), Arnold, 
Mac Dougall, McKeague, Millett e, 
Pawluk, Tabi. 

ATTEWANJE AT PLENARY SES.51005 

British Columbia 

L. Fare tad. Research Branch, C.D.A. Vancouver 
c. Rowles University ot British Columbia Vancouver 
N. Sprout B.C. Soil Survey Bra.ooh Kelowna 

Alberta 

E. BO\,ser Research Branch, C.D.A. Edmonton 
w. O:iynsky Soil Suney, A. R.C. Edmonton 
T. Peters Research Branch, C.D.A. Edmonton 
s. Reeder Soil Survey, A.R.C. Edmonton 
J. Toogood University ot Alberta .Edmonton 

Saskatchewan 

D. Acton Research Branch, C.D.A. Saskatoon 
J. Claytm Research Branch, C.D.A. Saekatoon 
J . Ellis University of Saskatchewan Saskatoon 
R. St. Arnaud University or Saskatchewan Saskatoon 
J. Shields Research Brarv::h, C.D.A. Saskatoon 



~ltoba 

R. Hedlin 
H. Hortie 
R. Smith 
M. Zwarich 

' 

Ontario 

D. Arnold 
L. Chapman 
J. Gillespie 
D. Hoffman 
B. Matthews 
R. Protz 
R. Wicklund 

Quebec 

R. Baril 
B. Bernier 
D. Carrier 
A. Dube 
B. Forest 
G. Godbout 
M. Jurdant 
E. Kohen 
L. LaPlante 
A. MacKenzie 
A. Mailloux 
R. Marcoux 
G. Millette 
E. Pageau 
R. Raymond 
B. Rochefort 
M. Tabi 
L. Tardif 
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W. Holland 
K. Langmaid 
G. Losier 
J. MacMillan 
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J. Hilchey 
J. MacDougaJ.l 

Newfoundland 

R. Chance;y 
P. HeriJ18a 
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University. of Manitoba 
Reeearch Branch, C.D.A. 
Research Branch, C.D.A. 
University o! Manitoba 

University of Guelph 
Ontario Research Foundation 
Research Branch, C.D.A • . 
University ot Guelph 
University ot Guelph 
Research Branch, C.D.A. 
Research Branch, C.D-A. 

Laval University 
Laval University 
Que bee Soil Surve7 
Que bee Soil Surv•7 
Laval Uni'nrsity 
Quebec Soil Survey 
Research Branch, C.D.P. 
Research Branch, C.D.A. 
Quebec Soil Survey 
Department of Soila 
Que bee Soil Surve7 
Quebec Soil SurYe7 
Departmant of Soila 
Quebec Soil Survey 
Quebec Soil Survey 
Research Branch, C.D.A. 
Quebec Soil Survey 
Quebec Soil Survey-

ABDA, C.D.F. 
Research Branch, C.D.A. 
N.B. Department of Agriculture 
Research Branch, C.D.A. 

Agricultural College 
Research Branch, C.D.A. 

Research Branch, C.D.A. 
Research Branch, C.D.A. 

Winnipeg 
Winnipeg 
Winnipeg 
Winnipeg 

Guelph 
Torm to 
Guelph 
Guelph 
Guelph 
Guelph 
Guelph 

Quebec 
Quebec 
La Pocatiere 
La Pocati.ere 
Quebec 
La Pocatiere 
Quebec 
La Pocatiere 
La Pocatiere 
Macdonald College 
La Pocatiere 
La Pocatiere 
Macdonald College 
La Pocatiere 
La Pocatiere 
La Poeatiere 
La Pocatiere 
La Pocatiere 

Fredericton 
Fredericton 
Fredericton 
Fredericton 

Truro 
Truro 

St. John's 
St. John's 
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C. Brown 
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Information Division, C.D.A. 
ARDA, C.D.F. 
Research Branch, C.D.A. 
ARDA, C.D.F. 
Information Division, C.D.A. 
Re-search Branch, C.D.F. 
Research Branch, C.D. A. 
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Appe.ndix I 

REPORT~ LANDSCAPE FEATURES 

D. B. Cann 
Chairman., Subcomni ttee on Landscape Features 

The 1948 and 1955 l~ ports on landscape features contain a large amount 
of valuable background material. conceming the methods of dealing with 
landscape features in ths varloue provinces. They contain also, proposed 
classifications of topography, landforms, erosion, stoniness, land usa, and 
veget.ative cover, some of which were suggested for trial and others were 
adopted for use . 

The present subcomnittee was asked to make a careful and critical 
review ot this material. and to endeavor to !ind acceptable solutions to 
sone of the controversial matters arising out of these reports. The report 
of the subc011111ittee, which follows, is presented in three sections --
(1) La.nd Forms and Topographic Classes, (2) Erosion a.nd Stoniness, and (3) 
Land Use a.nd Vegetative Cover. 

1. Land Fome ani Topographic Classes 

Land Forma: The subcOlllllittee felt strongly that some means of indicat­
ing lam form. on the map in relation to soil type was important. It would 
be desirable to have a method of irdicating land form in the mapping symbol, 
but there are many difficulties involTed and no satisfactory scheme was 
propoaad. 

The subcommittee proposed t hat a list or land forms be compiled 
describing those second&rJ' landforms that are encountered by the eurveyor 
ard which are not adequately described in standard texts . It was recom­
mended that soil survey organizati ons in each province be asked to supply 
a list ard description ot tl'B landfonns recognized in their area and, it 
possible., to supply aerial photographs illustrating these landforms. Such 
photos would be used to compile a national collection of land.form illustra­
tions. 

During tm discussion by the plenary seesion., i t was pointed out that 
several agencies were investigating l&JXlforms or had photos of landforms 
availableo 

It was llOVed that action be delayed until we hav1s further intornation 
on the subject. Carried. 

Topographic Clas ses: The topographic classes suggested for ua• in 
1955 were given critical examination. It was felt that, in general, the 
classes should be retained, but the symbols could be simplified. It wai, 
felt al.so that additions to the elope classes over 30 per cent were necessary 
to cover slopes found in mountainoue terrain. Considerable discusision 
centered around the O per cent slope class. It was thought that this could 
be included with t he O - 0 . 5 per cent class without altering the effectiveness 
of the clas8es. The question of symbols received much discussion and 
decisions were reversed several times. There was a unanimous desire for a 
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less cumbersome symbol to show slope class. 

The following topographic classes and symbols were, proposed by the 
eubc011111ittee to the plenary session and lfere a dopted f or use. 

Si.mEle ToEograEhz Ca:a.Elex ToEgsraE!lz Slr 
Single slopes Multiple elopes 

( regula. r ,ur f,ace) (irregular surface ) 

A depreeaional to level a 0 - 0.5 

B very gently sloping b 0.5 - 2 

c gently eloping c 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 - (:J) 

H extremely sloping b over ff;) 

Whlln fiAql',..int ·hrA t<\""" ...,,,.~ .,., ..::::,~n, n +~-.:J --ll!n.::, -t ..... ., aJ.e l4- J , 
t hey should be defined, either in a glossary or in c onnection vith descrip­
tions of the soil type. 

2. Land Uee aoi 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 
maps, la.ni use and vegetative co-Yer are not shown on soil maps. Most 
SUr'fey organizations reco?tl some of these features on field sheets, aerial 
photographs or 1n notebooks ao:1 they are used as additional info rmation in 
doscribing the aoil.s in the soil aUrYey r0port. 

It was felt that it ~ould not be feasible to set up a uni!orm sy st em 
of classifying and Nco.rding data !or all of Canada, but this might be 
done on a regional basis. The broad groupings into cultivated and non­
cultivated land suggested in the 1955 report are applicable everywhere, 
but subdivieions of these groops will depend on the object of the survey. 

The subcommittee recOD111ended that soil 1urvey organizations continue 
to record. land use and vegetatiff cover. 

J. Erosion and Stoniness 

Water erosion -- The water eroeion classes as defined in the U.S.D.A. 
Soil Survey Manual were adopted. The four classes would be designat ed 
on the map as Wl, W2, W3 and W4. The classes of water erosion are 
defined as foll~s: 
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Wl 'rhe soil hae a few rille or places with thin A horizons that give 
evidence of accelerated erosion, but not to an extent to alter 
greatly the thioknese and character of the A horizon. Except tor 
soile having very thin A horizons (lees ths.n 8 inches), the surface 
soil (Ap) consists entirely of A horizon throughout nearly all of 
the delineated area. Up to about 25 per cent of the original A 
horizon, or original plowed layer in soils with thin A horizons, 
~Y have been removed f'rom most of the area. In most soils, areas 
with thie class of erosion are not significantly different in uee 
capabilities and management requirements from the uneroded soil. 
In a few soils naving very shallow aola over a nonoonforming layer, 
or in a few having a shallow A horizon over a claypan or hardpan, a 
signif ica.nt dit!arence may exist. 

W2 The soil has bean eroded to the extent that ordinary tillage implements 
re·ach through the remaining A horizon, or well below the depth of the 
original plowed layer in eoils with thin A horizon. Generally, the · 
plow layer eoosiete of a mixture of the original A horizons and 
underlying horizons. Mapped areas of eroded soil usually have . patches 
in which the plov layer consists wholly of the original A horizon and 
others in which it consists wholly of wnerl.ying horizons. Shallow 
gullies may be present. Approximately 25 to 75 per cent of the 
original. A horizon or surface soil may have been lost from most of. 
the area. 

W3 The soil has been eroded to the extent that all or practically all of 
the original. surface soil, or A horizon, has been removed. The plow 
layer consists essentially of materials trom the B or other under­
lying horizons. Patches in which the plow layer is a mixture of 
the original A horizon an:i ttll B horizon or other urnerl,ying horizons 
may be included wit.bin mapped areas. Shallow gullies, or a few deep 
ones, are cOJI111on on SOlDB soil types. More than about 75 per cent of 
the original surface soil, or A horizon, and comnonly part or all of 
the B horizon or other unier lying horizons, have been lost from most 
of the area. 

W4 The land has bee~ eroded until it has an intricate patteni of 
moderately de~p or deep gullies. Soil. prof iles have been destroyed 
except, 'in small areas between gullies. Such land is not useful for 
crops in its present condition. Reclamat,ion for crop product:l.on or 
for improved pasture is d ifficult but may· be practicable if the other 
characteristics of t he aoil are favorable and erosion can be controlled. 

Wind erosion -- The wind erooion classes as defined in the u.S .D.A. Soil 
Survey Manual were adopted. The classes would be designated on the map 
as Dl, 02, and D3. The classes of wind erosion are defined as follows: 

Dl Wind has removed from the soil a sufficient amount of the A horizon 
that ordinary tillage will bring up and mix the B horizon or other 
lower lying horizons with surface soil ih the plow layer. Rarely ie 
this condition uniform throughout a mappable area, however. Ueually 
the plow layer consists mainly of the orig:mal A horizon in some 
patches, while in others the original A horizon is . removed. Generally, 
about 25 to 75 per cent of the original A horizon ( or surface soil in 
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soils with thin A horizons) may have been removed. 

D.2 Wind has removed all of the A horizon am part of the B or other 
lowr lying horizon. The plow layer consists ma.inl;y- of the original 
horizons below the A (or below the original plowed layer in soils 
with thin A horizons) , although soma patches having much of t he 
original. A horizon remain in the area. An occasional blow-out area 
may be included. 

DJ (BloMn-out land): The wind has removed moet of the soil profile 
and the land is classified as a miscellaneous land type. Use of the 
land for ordinary agriculture is not feasible without extensive re­
clamation. Blowout holes a.re nWD!rous am deeply carved into the 
lower soil or parent material. Areas between blowouts are deeply 
buried by soil material !roa the blowouts. 

The folloN:1.ng special symbols were adopted for use in wind eroded areas. 

\,!v Blow-pit removal. Number indicatee depth in fee t . 

/5" R.eoent dune or dune-like accumulations. Num.ber indicat es height 
in feet. 

NV\/\ Hl.llllllocky area of mixed re!'loval and accumulation. 

Gully erosion -- The fol~owing classes of gul.l.y erosion were adopted for use . 

El Shallow occasional gulliea -- may be crossed by farm implement s and 
occur over 100 feet apart. 

E2 Shallow frequent gullies -- may be croesed b;y- !arm implements but 
ocour less than 100 feet apart. 

EJ Deep occasional gullies -- cannot be crossed by farm implements. 
Change of land use indicated. 

E4 Deep frequent gullies -- cannot be croased by farm implements. 
Change of land use indicated. 

Accumulation of eroded materials 

+ Recent accumulations less than 12 inches thick resulting from 
accelerated erosion, and not including normal flood plain deposits. 

1+2+ etc. Thickness of accumulations in feet. 

Stoniness -- The classes of stoniness, rockiness al'li coarse fragments 
expressed in the 1955 report were adopted !or use. The agricult-ural 
significance and the description of the classes of stoniness and rock­
iness should be determined by each regional organization. The classes 
of stoniness are defined as toll.owe. 
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Stones O - Non-stony land. 

Stones l - Slightly stony land -- some stones which offer only' 
slight. to no hindrance to cultivation. 

Stones 2 - Mcxier9.tely stony land -- enough stones to cause some 
interference with cultivation, 

Stones 3 - Veey stony land -- sufficient atonE"ia to constitut.e a 
serious handicap to cultivation, som:, clearing required. 

Stones 4 - Exoeedingly stony land -- sufficient stones to prevent 
cultivation until considerable clearing is done. 

Stones 5 - Excessively stony lam -- too stony to permit any 
cultivation (boulder or stone pavement) . 

Rockiness -- The classes of rockiness are defined as follows. 

Rocky O - No bedrock exposures or too few to interfere with tillage. 
Lese than 2 per cent bedrock exposed. 

Rocky l - Sufficient bedrock exposures to interfere with tillage 
but not to make intertilled crops impracticable., Depend­
ing upon how the pattern affects tillage, rock exposures 
are roughly 100 to .300 feet a.part and cover about 2 to 
10 per cent of the surface. 

Rocky 2 - Suf.ticient bedrock exposures to make tillage of inter­
tilled crops impracticable, but soil can be worked for 
hay crops or improved pasture, if other soil character­
istics are favorable. Rock exposures are roughly 30 to 
100 feet apart and cover about 10 to 25 per cent or the 
surface, depeniing upon the pattern. 

Rocky 3 - Sufficient rock outcrop to make all uaa or machinery 
impracticable, except for light machinery where other 
eoil characteristics are especially favorable for 
improved pasture. May have some use for wild pasture 
or forests, de~nding on the other soil characteristics. 
Rock exposures, or patches of aoil too thin over rock 
for use, are roughly 10 to .30 feet apart and cover about 
25 to 50 per cent or the surface depending upon the 
pattem. 

Rocky 4 - Sutficient rock outcrop (or of very thin soil over rock) 
to make all use of machinery impracticable. The land 
may have some value !or poor pasture or for forestry. 
Rock outcrops are about 10 feet apart or less and cover 
som 50 to 90 per cent of tm area. 

Rooky 5 - Lard for which over 90 per cent of the s1.rface is 
exposed badroek (rock outcrop). 
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Coarse !raf:J:nts - - The nrunes, sizes, shapes and kilxis of fragments are 
design.a e ae follows. 

Shape and kind of fragments 

Rounded and subrounded fragments 
(all kinis of rock) 

Up to .3 
inches 
diameter 

Grave1i.yll 

Irregularly shaped angular fragments 

Cb! rt 

Other than chert 

Thin flat fragments 
Thin flat sandstone, limestone, 
and 
Schist 

Slate 

Shale 

Cherty 

(Angular) 
gravelly 

Up to 6 
l.ucnos in 
lengt,h 

Channery 

Slaty 

ShaJ.y 

Size and name of .f'ragments 

.3-10 
incl1es 
diaueter 

Cobbly 

Coarse 
Cherty 

Angula7; 
Cobbl.y-'/ 

6-1!> 
inclieb ln 
lenJ{th 

Fla1~ 

Fl.aggy 

Fl.a.ggy 

10 + 
inches 
diameter 

Stony (or bouldery)2/ 

Stony 

Stony 

15+ 
lnChea m 
length 

Stony 

Stony 

Stony 

1/ The individual cl.&ases are not. always differentiating characteristics of 
mapping units. 

2/ Bouldery is sometimes used where stones are larger than 24 inches. 

3/ Formerly ca.l.led "etooy". . 
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Appendix 2 

~r<RT ON SOIL DRAINAGE CLASSES 

B. C. Matthews 
Chairmvi, Subc0ll111H,tae on Soil Drainage 

The 1955 report of the Subcommittee on Soil Drainage Terminology 
attempted to describe drainage classes on the basis of soil morphological 
features that were presumed to indicate the moisture status or the soil. 
<kl application or these criteria it became apparent that soils of similar 
morphologi.~al features did not necessarily have similar moisture regimes. 

Accordingly, ·the present Subcommittee on Soi l Drainage has defined 
the soil drainage classes in terms of (1) actual moisture content in excess 
of field moisture capacity, and (2) the extent of the period during which 
such excess water is present in the plant-root zone. 

It is recognized that permeability., level of ground-water and seepage 
are factors affecting moisture status. Howve1•, because _these are not 
easily observed or measured in the field, they cannot be used generally as 
criteria of moisture eta.tua . 

It is further recognized that soil profile morphology, e.g. mottling., 
normally but not always reflects soil moisture statue. Hence, it is recom­
mended that al.though soil morphology- may be a valuable field iniication of 
moisture status it should not be the overriding criterion. For example., a 
soil may exhibit tha morpholo~ of a poorly-drained soil but recent changes 
(either natural or artificial) may have established the moisture status as 
defined for imperfectly-draiI12d soils. Such a soil should be classi-fied as 
imperfectly drained regardleliS of i:t,s morphologyo Some soils that we con­
sider to be well drained aro 111ottl,3d within their oola. during the early 
spring and Wlillottled throughout most of the ~ar. other well-drained soils 
are permanently mottled in theix• sola due to the natura and distribution of 
minerals within them. Soil drainage cl asses, thus , cannot be based solely 
upon pres0~e or absence of mottling. Topographic position and vegetation 
as well as soil morphology are usoful. fiald criteria for assassing soil 
moisture sta.tuo. 

The recomnended definitions of tho soil d:~·uinage classes are un:ierlined. 
As a guide to mt.rvsyora., additional comments under eaoh claso indicate some 
of the pertinent morphological features that coornonly but not necessarily are 
found in soils having tte particular moisture status . Note: the word 
"significant" as used in the definitions is to be considered in relation to 
plant growth. 

1. Rapidl..y drained - Soll moisture content seldom exceeds field capacity in 
any horizon except inmediatel.y after wator additions. 

SoilJs are free or any evidence of gleying throughout the profile. 
Rapidly drainad soils are coamonly soilis of coarse texture or soils on 
steep slopes. 
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Soila are usually free ot mottling in the upper three feet but 
may be mottled below depths of three feet. B horizons, if present, 
are reddish, brownish, or yellcnd.eh. 

J. Moderately well-drained - Soil moiature in excess of field capacity 
remains for a small but signi!'icant period ot the year. 

Soils are comnonly mottled in the lower B and C horizons or below 
a depth of two feet. The Ae horizon, if present, may be faintly mottled 
in fine-textured soils or in medium-textured soils that have a slowly 
permeable layer below the solum. In gre.Hland soils the B and C 
horizons may be only faintly mottled and the A horizon may be relatively 
thick and dark. 

4. Imperfectly drained - Soil moisture in excess of field capacity remains 
in subsurface horizons for moderately long periods during the year. 

Soils are CCIJlllonly mottled in the B and C horizons; the Ae horizon, 
if present, may or may not be mottled. The matrix generally has a lower 
chroma. than in the well-drained soil on similar pa.rent material. 

5. Poorly drained - Soil moisture in excess of field capacity remains in 
all horizons tor a large part of the year. 

Soils show evidence of strong gleying. Except in high chroma parent 
materials the B, if present, and upper C horizana have matrix colors ot 
low chroma. Faint mottling u.y occur throughout. 

6 . Ver.y poorly drained - Free water remainp at or w.i. thin 12 inches of the 
surface most of the year. 

Soils show evidence of very strong gleying. Subsurface horizons 
are of low chroma arn yellowish to bluish hues . Mottling may be present 
but at depth in the profile. Very poorly-drained soils usually have a 
mucky or peaty surface horizon. 

Note: In some inetances it may be desirable to indicate whether the moisture 
status is a result of high ground-water level, low permeability, seepage, or 
telluric water. If so., appropriate notation oan be made follcwing the 
drainage class designation. 
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Appendix .3 

REPORT ~ SOIL STRUCTURE AND CONSISTENCE 

Wm.Odynsky 
Chainnan, Subcommittee on Structure arxi Consistence 

Introduction 

The Subcommittee was instructed to review the reports of 1948 ard. 1955 
which were presented by Dr. W. A. Ehrlich and to determine the need o! any 
modifications in the cl&Hiti.cation of soil structure and soil ooosistence. 

Fran the comments received in reply to a questionnaire forwarded to 
the membership and the added int ormation supplied by Dr. R. W. Simonson 
oonoeming recent proposals submitted by the u.s.D.A. Subco11111ittee, the 
following suggestione were submitted for consideration by the National Soil 
Survey Conmittee: 

1. That 11 etructurelees" be deleted .fran Grade and be included 
as a. type of structure. 

2. That the Miscellaneous Structures referred to in the 1960 
repcrt conBiet,ing of 11crumb11 , 11fragm.ental", and 11sbotty" be 
deleted from the classification of structure. 

3. That with respect to structure classification the term 
"species" be substituted by the term 11class 11 • 

4. That the classification of soil oonsistence be modified by 
the deletion of "very friable", "extremely firm", "slightly 
hard 11 , and 11ext.remely hard" to p:>rmit eome degree of duplica­
tion in this classification. 

5. That ce.roontation ma;y be clas3ified as "weakly11 , "moderately", 
and "strongly" cemented ·,hrough the deletion of "indurated11 • 

6. Th& t whe.ream the dry - moist standard of soil moisture is 
used in the evaluation of soil structure, consideration be 
given to the use ot a similar soil moisture standard in the 
evaluation of consistence or durabi.litywith respect to the 
natural peds. Such usage will penrl.t the inclusion of the 
designation of durability in the terms describing soil 
structure. Furthermore, it was suggested that such terms as 
"sott 11 , "friable", 1thard" may be adequate when used alone 
since b;y definition they denote small, recognizable differences 
in d urab:1..lity. 

7. That the recognition of related features such as porosity, void 
spaces, clay films, silica flour and other l"elevant morphological 
features should receive f urther attention to provide for terminol­
ogy and conventions in doscribing these features~ 
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The changes agreed upon tu-e in:orpora.ted in the following: 

SOIL STRUCTURE 

Soil structure refers to the aggregation of tl'!I primary soil particlee· 
into cocnpoun:i particles, or clusters of primar,y particles, which are sepa­
rated from ad j ,ining aggregates b,y eurf'acee or weakness. The exteriors of 
some aggregatee have thin, often dark colored, su.rtaoe .tilms which may serYe 
to keep the aggregatee apart. Ot.her aggregates have surfaces and interiors 
o! like color, and the forcea holding the aggregates together appear to be 
wholly internal. 

An individual natural soil aggregate is called a ~ and should not be 
confueed with (1) a clod, formed as a reeult o! some disturbance, such as 
plowing or digging, that mould.a the soil to a transient maea that changes 
with alternating wetting arrl drying, (2) a fragment, for.a,d by a _rupture of 
a soil mass across natu ral surfaces of weakness, or (3) a concretion, formed 
by local concentrations of compounds that irreversibly cement the soil grains 
together. 

The classification o! structure involves cons:ideration of (1) the shape 
and arr&ng1D.ent, (2) the sue, and (3) the distinctness of tb9 visible aggre­
gates or peds. The terminology ot structure consists of Hparate sets or 
terms designating each of these categories, which b7 combination form the 
11,..JJ.- .... v! ~::-.... .. .:"". "'c., \.uiv, $1,~yd w.,U oi, a~vwJ~1e, o~ pu<ie e1.t1 a.ettignat,ed as 
~ of soil structure which in turn is subdivided into~ on the basis 
of the character ot the faces and edges of the aggregateo. The size of the 
peds is of consideration under the claes of soil structure, whereas the 
degree or distinctness is expressed in the grades. 

The accompanying table indicates four principal types of structure. 
(1) Structureless in which there is no obserY&ble aggregation or no definite 
orderly arrangement of natural lines of weakness; (2) Block-like in which 
the soil pt.rticlea are arranged aroum a point and boUDied by flat or roW1ded 
surfaces; (3) Plate-like :ln which the l!loil particles aro arranged around & 

horizontal plane and generally bounded by relatively flat horizontal surfaces; 
and (4) Prism-like in which the soil particles are arra~-ed arourd a vertical 
axis an:1 bounded by relatively fiat vertical sur!acea. Most o! these types 
are subdivided into kinda or sub types. Thus, unier stzr.icturelees., t he 
single grain kind consists o! an incoherent mass of indi vidua.l. particles whereas 
massive consists or a coherent masa showing no eviden:e of any distinct arrange­
ment along natural lines of weakness. The block-like typo inclw.es three kinds: 
the apgular blocky, whose faces are rectangular and r1a·itened, bounded by 
planes intersecting at relatively sharp angles; the eubangular blocky, whose 
!'aces are subrectangular., or consia,t o! mixed rounied am plane surfaces, with 
vertices moetly rouoied, and the granular that are spheroidal., characterized 
by roumed vertices. .&ach type ot structure includes peds that vary in shape., 
and detailed soil descriptions mq require supplemental etatements about the 
shape of the individual peds. 

The classes recognized are indicated by their name and t heir size limits. 
The size limits vary with respect to the shape an:l arral°l6ement. In this 
respect, the oblique dimension ia infer~d !or the block-like type, the 
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vertical dirnunsion for tha plate-like, and ·t;ha horizontal diraension fur t.he 
priBm-like type. 

Grade o.f' structure i s · the degree of distinctness of aggregatiC',,1. It 
expresses the differential between cohesion within the aggregates and 
adhesion between aggregates, a.nd is deter mined mainly by noting the dur­
abilit ..... of the aggregates and the proportions between aggregnted and un­
aggregated material when the aggregates a.re displaced or gen:·,ly crushed. 
Grade of structure varies with the moistening of the soil and should be 
described at the most important soil moiatut"e content of the soil horizon. 
The principal description of the structure of a soil horizon s hould refer 
to its nonnal moisture content, although attention should ba called to any 
striking contrasts in structure under other moisture conditions to which 
t he soil is subject. If grade is designated at an unstated moisture content., 
it is a.ssuned that the soil is nearly dry or slightly moist, which is commonly 
that part of the range in soil moisture in which soil structure is most 
strongly expressed. Terms for grade of structure are as f ollows: 

1. ~ - That grade of s·cructure characterized by weakly fonned 
peds tha.t are barely observable in place. 

2. Moderate - That grade of structure chara, . terized by moderately 
well- formed peds that a.re moderately evident in place. Soil 
material of this gra.de, when disturbed, breaks down into a mix­
ture of many distinct entire peds» some broken pede, and lit~le 
unaggregated material. 

3 . Strg - That grade of structure characterized by strong;.y 
formed pede that s.re quite evident in undieplaced soil. They 
adhere to one another and withstarrl displacement and separation 
when the soil is diaturbedo When displaced., so:tl material of 
this grade coneists very largely of entire peds and includos 
f ew broken peds and little unaggregat ed u~terial. 

The sequence f ollOWEJd in combining t he t errns to characterize the 
structure ts (1) Gr ade (d ist inctness ) , (2) Class (size), (3) Kind (shape). 
Thus the designation for the soil structure i n which the peds are loosely 
packed and roundish, dom:.i.uantly below 2 mm. in diameter, ar.d quitEi distinct 
is strong fine granular., The designation of structure b'J" grado, class, and 
kind can be ~edified with any other appr opr iate t ~rms wherever necessary to 
describe other cha.racteriatice of the pads . 

Many soil hor i zons have compound structure consisting of one or more 
sets of smaller pads held together as larger peds . Such compound structures 
may be des~ribed as folll'.M"B: Compound mcxierate very coar se prismatic and 
moderate medium granular. Soil that has one structural form wb\:I) ' in place 
may assume some other form ,inen disturbed. When removed t.hlil larger peds 
may fall into smaller pads, such as large prisms into medium blocks. 

SOIL CONSISTENCE 

Soil consistence comprises the attributes of s oil materials that 
are expressed by the degree and kind of cohes ion and adhesion or by th 
resis tance to defo rmation and rupture. .Every soil material has consistet!Ce 
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i l't'El sped.ive of whetoor the mass be large or small , in a natural conait,ion 
or greatly di5turbed, a ggregated o~ ~tructurele ss ., mois t or dry. AlthouRh 
consis t ence and structure are inte rrelated, structure deals with th& shapr-) 
sh.e, and definition o! natural aggregates that result f rom variations in 
t he forces of attr action ~ithin a soil mass , whereas consistence deals with 
the str'-ength and nature of such forces themselves. 

The terminology !or consistence incluies separate terms for description 
at three standard. moisture contents (dry, moist, and wet ). If moisture 
condit ions e.r e not stated in using any consistence term., the moisture conji­
tio11 .1.S that under which the particular term is de.fined. Thus friable used 
witbout a statement of the moisture content specifies friable when moist; 
l i kewise, hard used alone means hard when dry, and plastic means plastic 
when wet . If a term is used to describe consistence at some moisture content 
ot hei than the f: tandard condition uni er whi ch the term is defined., a statement 
o i tll:l moisture condition is easential. Usually it is unnecessary to describe 
c onsistence at a.11. three standard moisture conditions. The consistence 
when moist is comnonly the most significant, and a soil description with 
thie omitted can hardly be regarded ae complete; the c onsis teooe when dry 
is generally useful but may be irrelevant in descriptions of ooil materials 
that are never dry; and the consistence whe n wet is unessential in the 
description of many soils but extren,ely important in some. 

Al though evaluation of coneistence involves some disturbance. unless 
ottv:)rwise stated., descriptions of consisteooe customarily refer to that 0t 
soil from undisturbed hori zons. In addit i on, descriptions o! c onsistence 
under moist or dry conditiona carry an implication that disturbance causes 
little modification of consistence or that the original consistence can be 
almost restored by pressing the material together. Where such an imp) -1 .1.:ation 
is misleading, as in compacted layers, the consistence both before ano. after 
disturbance may require separate description. Then, too., compound consj,tences 
occur, as in a loose mass of hard granules. In a detailed description o-r' soils 
having cv-mpound structure, the consistence of the mass as a whole and of its 
parts should be stated. 

The terms used in soil d a scriptions f or consi stence f'ollow: 

I. Cons is ta nee When Wet 

Cons~'Genoe when wet is determined at moisture l iavels at or sl ightly 
above field capacity. 

A. Stickinees - Stickiness is the quality of adhesion to other 
objects. For field evaluation of stickiness, soil material. 
is pressed between thumb and finger am its adhe rence 1e noted. 
Degl'l!les of stickineH are described as follows: 

O. Non-sticky: After relea19e o! pressure, practically no eoil 
material adheres to thumb a nd finger. 

1. Sl ightly s ticky: After pressure, s oil material a dheres to 
both thumb and finger but c omes off one or the other l;-.g.ther 
cleanly. It is not appreciabl , stretche d when the digits are 
separated. 
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~: .After p~essure, aoil materi al adheres to both thumb 
aridTuger and t i:iiada t o a t rstoh somewha t and pull apart rather 
than pulling frtje f'rom ei't,her digit . 

\racy sticky: After pl.'0osure, eoil material ad~eres strongly 
to both thWllb and forafinger and i s dec i dedly stretched when 
they &l'e saparatedo 

B. Plastj_ci~ - Pla.cit.icity is t ha ability to change s hape continuously 
under t he influence of on applied i,t reus and to retain the impressed 
s hape on :removal of the Dt resso For f i eld detenuination of plasticity, 
roll t he soil material between t humb and f inger and observe whether or 
not a wire or t hin r od of soil can be .formed . If helpf ul to the reader 
of particular dGscri.ptions1 state t he range of moisture content within 
whi ch plast i cl t y cuntinues, as plast ic when slightly moist or wetter, 
plastic when mode;;.•atel.y moist or -wet t s r , and plastic only l'tten wet, or 
as plasti.e with a. llddG.11 mediwn., or narrow r ange of moisture content. 
Express degree of rsai otemee to deformation a.t or slightly above field 
capacity as :follow3: 

0. ti,on-pla.sti c_: No itire is f ormabl e • 

1. SlightlJr plastic : Wire formable but s oil ma:sa easily def ormable. 

2. Plastic : l.;Jire form.able and moderate pres sure required f or deforma­
tion of the s oil mass . 

3. Very pl astic : Wire .t\·u·nis.ble a nd muc h pressure required for the 
def or.-. tion of the liJOil mass. 

IIo Consistenc0 Whan Moist 

ConsistencG wh2n moi~t is d~termined at a moisture content approximately 
midway betwean ah~ dry and .field capacity. At this moisture content most 
soil matel"ials e:xh:l.bit a form of consistence char acterized by (a) tendency 
to break into sme.ller massos ~athe~ than into pcwder (b) some deformation 
pr ior t o iupturGj (c ) abe~nce of bri t t leness, a nd (d ) ability of the material 
after distu1•1Js.nc~ to coh0i-e again woon pressed togeth(Jr . The r esistance 
dec reases with mois·l.uN canteni:., and the accuracy of f .ield descriptions of 
t his consistence ia limited b.r the accw."acy of estlmat.ing moisture content. 
To evaluate this consistence, s0l eot am. attempt t o c rush in t he hand a mass 
that a ppears oligM:.ly Jilloisto 

O. Loose: NoncoheNrt'i:.o 

l o V~ry friable: Soil material crushed urrler very gentle pr essure 
but coheres when pressed together • 

.2. Fria"bls : Soll mate~ial crushes easily W1der gent l e t o moderat e 
preHure bet.ween thumb am fora.f'in.gez·, and coheres when pressed 
togsthero 

:). Firm: Soil materl&.1 cruaheis unde1• malerat,e pressure betwen 
thumb and fore tinge~ but r&sistanoe is di3tinctly not ice a ble. 
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4, Very firm: Soil material crushee under strong press11r0, barely 
crushable between thumb and forefinger. 

(The term compact denotes a combination o! firm consistence and a 
close packing or arrangement or particles and should be used only in this 
sense. It can be given degrees by the use of "very" aoo "extremely".) 

III. ·consistence When Dry 

The con3istence of soil Dlaterial15 when dry is characterized by rigidity, 
brittleness, maximum resistance to pressure, more or less tendency to c:nish 
to a powder or to fragments with rather sharp edgei;, and inability of crushed 
matorial to cohere again when pressed together. To evaluate, select an air­
dry mass am break in the hard. 

0, Loose: Noncoherent. 

1. 

2. 

3. 

4. 

5. 

Sort: Soil mass ia weakly coherent and fragile; breaks to pa,,der 
or individual grains under very slight pressure. 

Slightly hard: Weakly resistant to iresoure; easily broken 
between the thumb and forefinger. 

Hard: Moderately resistant to pres.;ure; can be broken in the 
hands without difficulty but rarely break.able betwoen thumb 
1:1.rn:1 .rorex 1.nger. 

Very hard: Very resistant to pr13ssure; can be brokon in the 
hams only with difficulty; not breakable between thumb ani 
foref'~r. 

Extremely hard : Extremely resistant to pressure; cannot be 
broken in the hands. 

IV. Ceraontation 

Cementation of soil materials refers to ~ b:..•j.ttle hard consistence 
caused by sane cemsnting substance other than clay mine~als, auch as calcium 
carbonate, silica, or oxides or salts or iror1 :uici alumi1lUlll. Typically., the 
cementation is altered little~ it any, by Jloist"ning, ti~ hardness and 
brittleness persist in the wet condition. Semi-reverslhl.e ceimnts, which 
generally resist moistening but soften urder prolonged uetting, occur in 
some soils and give rise to 3011 layers having a cementation thrt ls pro­
noW1ced when dry but very -weak when wet. Soae layers censnted wlth calcium 
carbonate soften somewhat with wetting. Unless stated to the contrary, 
descriptions of cementation imply that the condition ia altered little, if 
any, by wetting. It tre cementation ie greatly alterec1 by moistening., it 
s hould be so stated. Cemsntation may be either continuous or discontinuous 
within a given horizon. 

l. Weakly cemented: Cemented mass is brlttle and hard but can be 
broken in the hande. 

2. Strongly cemented: Cemented u.ass is brittle and harder than can 
be broken in the hande but ia easily broken with a h8.Jm.Uer. 
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3. Indurated: Very strongly cemented, brit tle, does not soften 
urner prolonged wetting ard is oo ext remely hard that for 
b1~akage, a sharp blow with a hammer i s required; hammer 
generally r ings ae a result of the blow. 

PAR.ENI' MATERJALS 

In the parent material. of soils, the material with structural shapes 
may be designated as pseudo-bloolcy, pseudo-platy, etc. 

Reference to geological terms in the description of parent materi.ale 
should apply to accepted terminology. Many of the terms used in stratigraphy 
have differing definitions. Generally the a r r angement of sediments in 
l ayers is referred to .as stratification. If these layers are not parallel 
to the dip of the fonnation they may be referred to as cross-stratified. 

Stra·t;wn* - A layer character! zed by certain unifying 
characteristics, properties, or attributes distinguishing 
it from adjacent layers. However, bedding aoo lamination 
connote a t hickness of the st rata, thus: 

Bed"* - A unit layer in a strat:i..fied sequence which is visually 
or physically more or less distinctly separable from other 
layers abovo and bel<Jltl and is one or more centimeter in thick­
ness. A similar layer whose thiclmees ie less than one centi­
meter ia called a l am:tna. 

When t hickness is implied, reference to cross-st ratification 
will involve consideration of croa~-bedding or cross-lamination. 

* Internat,ional Subcollllllseion on Stratigraphic Terminology -
International Geological Congress P:i.•oceedings, X:XV, 1960. 



Types and Classes of S,,il structure 

~ Kind Class IiI.: 

1. Structureless - no A. Single grain structure -
observable aggregation loose , incoherent mass of 
or no defini te orderly ir:di vidual particles as in 
arrangement a round sands. 
natural li~:s of 
weakness. B. Amorphorus (m9.ssive) struct ,1re -

a coherent mass showing no 
evidence of any distinct a rrange-
ment of a::>il particles. 

2. Block-like - soil A. Blocky (angular blocky) - Fine blocky <..10 
particles are arranged faces rectangular and f l att~ned, Medium blocky 10-20 
around a point and vertices sharply angular. Coarse blocky 20- 50 
bounded by flat or Very coarse blocky >50 
rounded surfaces. 

B. Subangular blocky - Fine subangular blocky <10 
faces subrectangular, vertbes Medium subangular blocky 10-20 

...., 
\.,.) 

mostly oblique, or subrouni 3d. Coarse subangular blocky 20-50 
N 

Very coarse eubengular blocky >50 

c. Granular - Fine granular <:.2 
spheroidal - craract erized 'q Medi um granular 2-5 
rounded vertices. Coarse granular 5-10 

3. Plate-l ike - soil A. Platy etructure - Fine plat.y <.2 
parti ~le s are arranged horizontal planes more or l~ss Medi um platy 2-5 
around a horizontal plane developed . Coarse platy 5 
and generally boumed by 
relatively flat horizon-
tal 5Urfaces. 

4. Prism-like - soil A. Prismatic structure - Fine prismatic <:'.20 
particles are arranged vertical faces vell defined• Medium prismatic 20-50 
around a vertical ax.is and edges are sharp. Coarse prismatic 50-100 
and boun::led by relatively Very coarse prismatic :,0100 
flat vertical surfaces . 

B. Colwnnar structure - Fine columnar < 20 
vertical edges near top of Medium columnar 20-50 
c olumns a re not srarp. Coarse columnar 50-100 
(Colucns may be flat -topped, Very coarse columnar ::,,100 
round-topped, or irregular.) 
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