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Diagnostic Subsurface Horizons & Features — Slickensides

Soil Taxonomy: A Basic System of Soil Classification for Making and Inter- The Working Group has made a number of decisions regarding the objec- (KST 11" ed) The guide makes extensive use of Alfisols - Order (KST 11" ed.)
. . . . . . . . s s ) g:liglgav::lild:;—SUhsoilfeatureconsisﬁng of polished and grooved surfaces caused by shrinking h | k h . f h ﬁ;iﬁ?]l:;eri ar;ﬂai:laﬂ:g ::I-r;": ;-;;If with $HMT m:-ﬂgl?ni Uéx m r?gi;::a:r;
preting Soil Surveys, and its companion document, Keys to Soil Taxono- tives and content of the document including name “Simplified Guide to o yperlinks to other sections of the high base saturation and v, s cimas e e ce i Principle divisions are of
L fom a belt between the Mollisols of the
i i| scienti : ” - e ic to simpli - e oo T ot e v e s | uide and oth hnical d ey, A v s s corseng of QS e
my, are used by professional soil scientists and serve as the standard for Soil Taxonomy”. The primary goal of the Guide is to simplify learning and 2o trough e ans oy i Tre ety g mis winnap e ries. | SU1A€ @NA Other technical docu- an octic cpbdon Qypcaly thn andhor .
ﬁdn;;ﬁ;fc[:nmeq:mﬁgﬁ%q%&iIEHWMM wetting and drying. Slickensides are one of m|.|(:,.N5‘:i :;g"mﬂ Bimn I!;?tsu:.fﬁ Course the 12 SOII Orders, and
soil classification in the United States. They are necessarily very technical using Soil Taxonomy. It targets the classification of soils to the Great Genersized Characterstics ments where concepts are further ke Mg bass s AlTas miay L ,
+ ot ot s and oot sfces pave otrer oussel hrzen oo ncuing 2 | . . |each subsection includes soil
.ree . . . . . . . 7. General >Ee:n?|il:1dir:lensi;ns{oﬂ;!:mud1.lar er). . . . duripan (sica cementation), a kandic horizon R
and thus difficult to learn and use by students and other natural resource Group level in Soil Taxonomy. Targeted users include field soil scientists, ' ’ defined, described, and illustrated. ey Jow caton oxchange capacty), o nainc .
o petocalce horzon " (caium carbonie profile photographs of select-
. A . . . . . . . . . . . . o o . concentration), or other features, and these are
scientists. Soil Taxonomy is challenging to teach and challenging to under- university students, scientists in other disciplines, and soil science practi- umed in defiing ihe geal goups wihin the ed taxa and flow diagrams of
epipedon (humus-rich, low base saturation).
stand if the user does not have extensive knowledge and experience in soil tioners in the private sector. lfccs rave formee fom a wide e of parr
; P P o v o popien 4 boree ot the Orders through Suborder
. b d . I d d th f . d . . . . Diagnostic Subsurface Hnriz‘;‘:ns & Features — Lamella m;dmc? mré“f'gﬁg 1?::;: T‘%t‘;
science across a broad variety landscapes and settings from artic to desert Several assumptions were made in development of the Guide to assure its o (sTied) S Tty i oo oy S and Great Group
Lamella — Two or more thin layers wrlh accumulation of illuvial clay. ﬂmﬂemiﬁa?crm_mﬁgmls are *
and coastal plain to mountain and in specific sciences including mineralo- utility s aceetatm ot o ) o et s Al v oreiop rim N e e
LUEg A B e o e o o e gL
hysics, chemistry, and biology. Further complicating the ease to learn JET—— S e v o ot w4 S 8 Pk AT F o 02 per o T ol
&Y, PRYSICS, v BY: P 8 . First, the guide should be practical and used while in the field, e\ Ve S— e e e v
in illuvial clay. um are supplied fo the Soil throu
and use is the predominantly text-based criteria key format and organiza- and presented in printed or electronic format. £ Thames o v ameta s <75 o vy 5% B e o Sy 3¢
4. Each lamella has an eluvial layer above it. =il before plants can utilize and recycle them. Alfisol profile. Haplustaif, Stephenville, TX.
ton . To be useful as a teaching aid, the target audience will have : e e Sty Br Bevdfieneen
' . . . every mn;ﬁ (ex clid?r; A:;rihgmg bnt?ﬂ?yr,' Back to Key fo Orders
taken at least one soil science course, or a related course with Diagnestic Subsurface Horizons & Features — Fragipan ey occupy abouti 0% of the e fee and ares
I [KST 11ﬂ1 ed.] Alfisols in the warmer climates tend to form a
eXtenSive SOi SCience Content- Fragipan — A root-restrictive subsoil layer that is firm and brittle, but not cemented.
| Umited Siates B . . . . Concept and Background Information
Department of Agriculture O NRG! . The Work Group recognized a simplified guide could not be e fagsan .ot vl et st e i ot kot comenie, Ay Alfisols Page 1
100% correct in all circumstances, but targeted the level of :ﬁﬁfﬁnﬁﬁ}:ﬁ:ﬁgjgﬁﬁajﬁﬁﬁﬁ;%“"é’é“‘”‘? Aate  Suborders (ST 117 o)
eys tﬂ . . Cunmmly,fragmamhav_ev&rtg:alpedsurfa_cesmatedmmelumalmaterlal(k‘lﬂclﬂapart:lmton'pa
precision to be correct, at the Great Group level, 90% of the e e e s ety Classification of Alfsole

water movement and water perches above. Fragipans commenly form in transported parent materials.
They are generally laamy in texture and often have a lithologic discontinuity.

Soil Taxonomy time. S

In the definitions of the suborders, emphasis is
placed entirety on soil cimate in the form of soil

(Covat), et mestire” segime. (oot The Great Groups include

Thickness is > 15 cm.
Xeralfs, and Udalfs).

Has evidence of pedogenesis (e.g. not simply mechanically compacted).

. If the need is to be 100% correct, the Keys to Soil Taxonomy

3
Eleventh Edition, 2010 3 Han shucture (hat doos Nt oW Foot 0 e A g e horizon ' S The great aroup level refiects a combination of . .
should be used. Lot b ot . S iy S S SO oo gpagﬂfﬁfgﬁgﬁ-;g-; nchuding the presence of | narrative descriptions of the
e T S R Cryalts N -
v (1o ot ancentsion) n s characteristics of the soils in
. . . _ . biomr:ib;?:sma from earm“r:rmsin cllr ul;r;r Usta|f5
To assess the accuracy and ease of use, the guide is being tested at par The Guide could be used on crganiss,and mrphclog refectng song s - the class thus greatly aiding
The five suborders are:
. . . . - . . . . . Xeralfs
ticipating universities in teaching their soils classes and preparation } - (Aquic conditons in - .
p g g p p Smartphones, aS We” aS BG tab ; ;ﬁ:ﬁﬁjﬁi({zcm:ﬁld the understandlng Of hOW the
. er - . - temperature regime). Udalfs
for the collegiate soil judging contests. . 3. Ustalfs - Moderately cry Alfisos (imited - . :
& Judsing lets and computers to access addi o s st e criteria distinguishes each
dimate'}' suppli |nw1. 2T, - -rm'nean
tional information from the inter- * G Great Group class from its

Key to Suborders of Alfisols

. . . Hoﬁzontallcrossasectionmmlo'haﬁg:mﬁ&r&%&;}hﬂé%EFNQMalfmTennessee. net resou rces. Alfisols that: .
The guide includes three main Bk o oo _ N competitors.
potr el comenicd) ad s ok et b me dfous omibc Nt " ol Rocow it re s s soason igh waer aie ArHCaly et
Parts based upon the Keys to PR B vt | o0 Gepthe @i Jocetion o rocmOrpric oetros. T e
Diagnostic Subsurface Horizons & Features - Page 22 2) mﬂﬁﬂﬁﬁ?ﬂwﬁmmwam —— Lryalfs
To address these issues, an ad hoc NCSS (National Cooperative Soil Survey) Soil Taxonomy, 11th Edition. * NGt Trese sos v an ot sc masre 1o, Nostue & e o avaiatie
during portions of the growing season.
: 4 ngfve?rnh;miﬂam “'"“'f!!.}?’te fu Cool, moist winfer, dry Keralls
. o . . o . . . . . (= SE S0l a xefc soil moisture regime. A ist winter, warm dry summer.
: Nde'Thesesoﬂshmaudic?ﬂéJnxﬁsfumrﬂg&mp ’ -
and comments on problems and solutions in teaching and using Soil Tax- Version of the Keys provides fied key to classify a soil to the Great Group.
Alfisols Page 3
onomy, and to develop a user guide that provides a more systematic and background information and _ . : . . -
YI p g p y g Key to Soil Orders (KST 11" ed.) The SOII Order IS dlscussed In Ustalfs Great GTOUPS {KST11 Ed)
. . o e . . . . . . oil scientists cribing a soil profile {Uni ab Emirates). U&laﬁs_are ﬂ'beArﬁsdsuf cold to wam,
user-friendly approach to soil classification. The Work Group conducted its guidance for using the simpli- T P iy S Crog S e v e : - i i regme (mogure s I,
3. Determine which Diagnostic Horizons and Features are present. Mext, based on the B 2 __‘-"«“\ R te rmS Of |tS general Chara Cte rIS_ mgﬁﬁﬁ;m%ﬂgﬁr&
. . : : : riomsn prowicd et 2 e Sl Gk, e hih gt K s S e oo sy 1
business via monthly teleconferences to draw upon the knowledge and ex- fied guide to Soil Taxonomy for e oo B350 c | R 4 Aaghoote hrcers o ot e : : o caras n o g it e
gﬁﬁ%ﬁ?nmm%ndmﬂldm&% @D.E;ﬂdomﬁaccuﬁﬁmmm%ﬁmﬁly thS, enV|r0nment Of OCCU rrence I;gr;wauzﬁﬁ o;:m;%%ﬁa%ﬂgr;ms:mman
. . . r the horizons desc . i provided, sampling and analysis may . In the: eemsone are oronounced e are st
eriences of soil scientists working within the NCSS. Participation has classifying soils. e e e eancsic , , Ciner ocauoun o eoyie Many of hose
p g p Iz have or h; had and
herizons and features, only a few are likely possibilities for your profile (item 1 above). and SO|| form|ng processes as sois | m;rgr;“;and:am”;adm nd
pisture and Tem ure imes. It is i classification sulorder or R used as cropland or for grazing. Some are used Natrustalfs
been informal with participation varying by subject area and the interest : " Group eve wil recre determingion of e mostr roome, and possily e empersiae Wi B Mlowe Eiwes Bl = irigied cupimd. Saghum, whesl, and
It Introduces the Concepts Of Ir:g:ribﬁ;zs:efgrﬁnﬂrml.Unlasdatalsavalable,seemewmn'nahononﬂ'metoplcsprwded A == | = == We” as the |ocaﬁons the Order e ——
) .. ) ) 5. Determine the classification. Using part 3 of the Simplified Guide, determine the corect order, B ONRCS Sz itmaes, e o o e Uts, Utiocre, Ot
and experience of the participants. As the various topical areas are ad- diagnostic horizons and equential order Begn wih the key to the orders, Onoe & sef of ienia f mes,stop and go fo the Map provided by USDANRCS Sail Survey Saff %L%iﬁ"&?ﬁ“%ﬂfi%%mi i
e T e P e e ant has been observed. South America, Afica, Austaia, and Asia. In e |
. . . . . . e . soils are extensive in the southem part of the
dressed, the Work Group recruits the input of scientists with specific features, soil Orders, Sub- PP — Gt | —
{ } gmpur}tsmgfyﬁ"{ﬁfm :::f em&mlﬂﬂsmsﬂ:
e-Wisconsinan age, a gn
. . many, and characteristically those of wamm
knowledge and experience for input. orders, and Great Groups. o To U Thse by P | sors Fom prm s S
b | i ered, possibly in an environ more
S W - T L
. . . L v S b satanion in o 88 rchent. prooably
It references source documents of information used in the description of ; I ﬁf" » R
v - e ¢ 1Ly - -;'-
, , , . . e "y , . , " o AR
Members who have provided input to date include: soil profiles aiding in the recognition of diagnostic horizons and fea- PN O Key o Great Groups of Ustlfs (Back lo ey o Subarers)
% | ": 7 Ustalfs that have:
Jan!s Bc?ethnger, Utah State gnlver5|ty Joe Chlarett!, NRC.S-'N§SC, tures, and consideration of soil lo- | ; ;m“ 1. A duripan slcacemenlation) wiin 100 cm Durustalfs
Craig Ditzler, NRCS-NSSC (retired) John Galbraith, Virginia Tech - - - . _ ._‘:}'.J“”% ; 2 Plnite makes up > S0% of 8 1QyCr WL 150 G oo Plinthustals
Kim Kerschen, Kansas State Univ. (MS student)  Cam Loerch, NRCS-NSSC (Co-chair) cation for determination of mois- - e ey mass that ieversibly hardens after exposure to repeated wet-dfy cyckes.
Paul McDaniel, University of Idaho Shawn McVey, NRCS-NSSC B . o 0 e - Anainc horizon (Righfevels of vial cay snd sodium) E—
H [ 3 B dals
Curtis Monger, New Mexico State University Toby O’Geen, University of California-Davis ture and temperature regimes. Mabs show the worldwide N |
Phillip Owens, Purdue University Mickey Ransom, Kansas St. Univ.. (Co-chair) P A bl citrbution of Aol ooy
Maps provided by USDA-NRCS Soil Su Staff
Kenneth Scheffe, NRCS-NSSC Joey Shaw, Auburn University o o o v oo | - distribution of the soil Or- =1 -
Mark Stolt, University of Rhode Island David Weindorf, Texas Tech University . . S ok, Cital Dibution af Al
der and the US distribution
= ; wr e : L L i ST Bgsar 'dﬁm Tt
e ——— e a1 ; . .-'.' .I- . 3 e _7. R f ,I t th S b d | ‘L"';'. y‘; . o hﬂ-l-l;. . : -’_.'F . . . .. .
T — O e L 0 OT SOllIs 1o the suboraer lev- <ot P A R The ad hoc Working Group is exploring the development additional guides
Riack o Temnerafure Renime Disclissi : ¥ i ' W
ark tn Temnerahure Renime Disc ssion N b /RSy ! ""i_ 7 b ¥ o '.
iy L XS . i . . oo . .
el. SR - and references to aid the understanding and classification of soils. These
A 4 o [ 97 \BEA: 1362 lllen kni? o
it : i i It provides operational guid- S N s : : — e : T
An initial draft of selected sections the Guide was presented for review at P P g P~ N poLomL ses  eo include guides or charts facilitating classification to the family level, simpli-
: : - : : - ance needed to classify soils [ == W =m=Ee W L - o . L . . .
the 2013 National Cooperative Soil Survey Conference in Annapolis, MD in y Vop prona oy DSOA NRCS ST Sirvey S fying the determination of control section, particle size class, and depth
. . . . . . . Back to maisture regime discussion
June to gather input from students, scientists from NCSS cooperators in including the rounding of class
Alfisols Page 2 :
attendance which has been integrated into the draft which is now out in numbers, definitions, importance of color, horizon nomenclature,
the field for testing depth classes, and soil climate The guide is organized in the order in which soils ‘key out’ by diagnostic
. ’ .

If you have interest in testing the Simplified Guide to Soil Taxonomy or

: . . . : . . characteristics, and it provides hyperlinks to the selected next lower
Part 2 details the Diagnostic Horizons and Features recognized in Soil Tax- . : .
. participate with the Working Group , please contact the NCSS ad hoc com-
onomv. It is extensivelv auemented with bhotoeraphs. illustrations. and level of the classification system, as well as a return feature to the pre-
Y y aug P graphs, ’ _ ovel mittee co-chairs Dr. Michael (Mickey) Ransom, Kansas State University,
vious level.

maps, including the background and description of the concepts behind (mdransom@ksu.edu) or Cam Loerch, NSSC, National Leader for Soil Sur-

Simplified Guide to Soil Taxonomy

the diagnostic characteristics. Diagnostic Horizons — Histic Epipedon (KST 11" ed.)

Histic Epipedon — Organic surface horizon that is periodically saturated.

vey Standards (cameron.loerch@lin.usda.gov).

By Soil Survey Staff

Concept and Background Information.

The diagnostic criteria are

The histic epipedon is a horizon that is penodically saturaied with water, and has sufficiently high organic
carbeon (12 to 18% by weight, depending on clay content) to be “organic soil maferial " Typically, itis at (or
Part .1 near) the surface and is peat or muck at least 20 cm thick.

. . ||Sted al habe‘nca“ and Included within the concept of the histic epipedon are layers which have been plowed and, as a
How to Use This Version of the Keys p y consequence of mixing Wi mineral sollmateral, andorlose of organ caroon due o ondation. ey
no longer qualify as “organic soil material.” This form of the histic must be = 25 em thick.
September 1, 2013 descrlbed |n ConCISe for The histic epipedon is used only with mineral soils (i.e. not recognized in Histosols).

Generalized Characteristics

1) Poorly drained (saturated periodically), and
2) Highly organic material (generally > ~ 15% 0O.C. by weight depending on clay content), and

ease Of use. 3) At least 20 cm thick.

Note: The layer is saturated = 30 days cumulative annually. Minimum thickness and organic carbon
requirements vary depending on the kind of organic matter (bulk density) and for plowed sites. For the
undisturbed condition, the minimum required O.C. weight % = 12 + (clay® * 0.1). For = 60% clay, O.C
must be = 18% by wi. For the plowed condition, the minimum required C.C. weight % = 8 + (clay% ./ 7.5).
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first addresses epipedons
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subsurface horizons and di-

Baclkround information and gnidance for using this simplified guide to Soil Taxonomy

{(inchuding parts 2. and 3) for classifying soils. Based on the Keys to Soil Taxonomy, 11th agn Osti C feat u res .
edition. 2010.
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