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Preface 

Many papers have been published explaining the rationale for properties and class limits 
used in Soil T<:txonomy, a system of  .soil classificalion for making and interpreting soil surveys 
(U.S. Department of Agrical~.ure, 1975) before and since its publication. Since 6"oil Taxonomy 
does not provide these rationale, many ~cientists f¢.lt that it wou!d be usefm to document the 
reasons for matiy of the decisions expla~nit~g the selection ~f properties and class limits. 

The one person who ,,.'as fully conversant with the system and who co-ordinated it':; design 
was the late Dr. Guy D.  Smith. !n i976, Dr. M. Leamy and s',aff of the Soil Bureau of Ne~, 
Zealand conducted a ser;,es of interviews with Dr. Smith. These interviews were published in 
the l~tewsletter of the New Zeal',,.nd l~i! Science ~ c i e t y  and iater reprimed in ,Soil Survey 
Horizons. The considerable interest shown in these intervlie,vs was :he impetus necessary for the 
Soi' Management Suppor,' ~rvice~ (SMSS), established in October 1979, to continue this e f fo r t  

In 1980 and 1981:, SMSS a l~nged  a series of interviews at the Ur:iversiW of Ghent, 
Belgium. Cornell UnNersi ty,  University of Minne,..eta, Texas A&M U,aiversiW, and with the 
Soil Conservation.,. Service. (SCS). Dr. Smith also travelleg to Venezt)ei. and Trinidad and w~.s 
interviewed by colleagues at institutions in these countries. 

The format of the inte)views were similar at each place. All interested persons were 
invited and were free to ask questinns on all aspects e" Soil Taxonomy. However, the 
cGc-rdinator of the interviews at each 01ace also developed a list of majo r subject matter areas 
for discussion. Both the questions and answers were taped and reproduced. 

Although the intent wa£, ~o CGV~,~ ~ much of Soil Taxonomy as possible, Dr. 5mith's 
failing health forced th ,  termination of the interviews in late 1981. Dr. Smith, did not have an 
opportunity to review the transcripts and  co::sequeni,~y the Iranscriy>ts are reproduced with only 
,ome e.ditorial changes. RecMzis ar.a advised to bear this in mind when they use :hese 
trar,.~cnpts. 

The success of the interviews is a!so due to the large number cf  persons who came to 
discuss with Dr. Guy D. Smlih. It is not possible to list .-all the names but we would like to 
recognize the main co-ordinators, wko -,~.~r-"" 

Dr. M. Leamy (New Zealand); Dr. R. Tavernier (Belgium); Dr. 
R. Ru,o; (Minnesota); Dr. B. A~len (Texas); Dr. A. Van 
WambeRe and Dr. M. G. Cti.~e (Ce, rnell); Dr. L. Wilding 
(Texas); Dr~ J. Comerm~ (V'ene:~,~ela), and Dr. N. Ahmad 

" t  g ~  (Trinidad). Stafff of .h,. So~l Conservation Service, 
particularly Dr. R. Arnotd, R. Gu,.ar~e (formerly SCS) and 
J. Witty (Washington, D.C.): J. Nichols (Texas); S. Riegen 
(Alaska) and F. Gilbert  (New Ycrk) also contribmed to  the 
interviews. 
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Dr. H. Eswaran put an extraordinary amount of work in transcribing a large ~et of origine, i 
tapes. These were at a later stage compiled, edited and indexed by Dr. T. Forbes, who also 
coordinated tb.e final publishing. 

As ind~c, ated previously, ~he :,nterviews are not necessarily complete. There are still many 
more questions that could be ask,ed. However, this monograph serves to provide some aspects of 
the thinking that was behind t~,e formulation of the document. From this point of view, we 
hope ,,'his will be a useful documen+: Z~ all users of S-'~! Taxommly. 

+ o .  
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Witty & Guthrie Interview 

Inte;~ |ew by J. Witty and R. Gughrie 

December 1980 

Ghent ,  Belgium 
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Witty & Guthrie Interview 

Question 1 

When should a new st:bgroup be recognized, versus expanding a related taxa to include the 
soils in question'?. Should the,,:e be some minimum extent requirement or guideline, and should 
this be tied to similarity or dissim:,:ar.~ty between the soils, especially in terms of interpretatic, n? 
An example is the implied subgroup of Arenic Mollie A~baqualf~ which was 12roposed r~cently. 
In this case it was decided to expand .'he ~imits of Arenic Albaqualfs ~o allow them to have a 
thin, dark surface rather than establishing :he proposed subgroup. It was be!ieved the 
interpretations between Arenic Aibaqualfs and the proposed subgroup were so simila, that a 
new subgroup was not warr'~nted. 

Guy Smith: 

The answer to that in my judgement would be as follows: that if at the family level 
phases of family ~nterprerat~on, there are no significant differences between the proposed 
implied subgroup and the established subgroup, then thc definition of the present subgroup 
should be expanded to ~ncluc~ 'ooth. If, however, there are significant differences of 
interpretation of phase2- of family of t/,~e proposed subgroup and of the established subgroup, 
then I think that we shou!d recoRc.ize a new subgroup rather than expand ~he definitiot~ of the 
o!d one. The whole thing hinge-~ oa the imerpretation of the family. If you need two families 
became the  interpret~,tions di~ffer, the., you must have two subgroups in order to be sure that 
you have the two families. Now, 3~ tot  the extent minimum acreage, "/ou are going io have 
some difficult  decisions tc~ ~ake  from abroad at leas~, w!~ere the m~a who proposes the 
subgroup has been working in an area without a soil su;~vey, without ~. detailed soil ~ r v e y  then 
he will not know what the a,:~e~tg, might ~ .  And if the acreage is very minor you can hand',e 
this distinction by phases. But if  the area is considerable and the differences are important, you 
may want to establish the new subgroup, even for a smaller acreage, because the phases can get 
too complicated for the user of ,'he survey to understand. You may not have a dozen phases, 
different kinds of modifiers to ~he serie~ name as r~ phase or the family name as a phase, and 
understand what has been done, because one of the reasons that we introduced moisture and 
tempe~.~ture into the taxonomy was to simplify the matter of n~m;ng c,f 0hases. Too ~any  
phases are very bad in your legend. It can get too long and :c~ complicated for the 
understanding of the nature of the m.~p un;L 

Question 2 

Oxidic mineralogy. What wouI~ be lost if oxidic mineralogy were deleted from Soil 
Taxonomy7 Currently ~bout 65 percent of the soils in the New England States meet the 
requirements for oxidic ~ n e r a l ~ g y ,  although they are officially listed as having mixed 
mineralogy, i believe a high percentage of the coarse A-textured sc(L~ in New York, Michigan, 
Wisconsin, and M i n n e s ~  a',~o ,m~t  ~:he requirements  for oxid;.c mineralogy. We are also 
rwding that many soiL~ in Virginia and the southeastern States, that were thought to have either 
mixed or ~'molinific mineralogy, realiy have oxid~c mineralogy. The current l imi~ for ox,dic 
mineralogy do not seem to be very m,:~.~ngfui for most of these soils. Attempts to change ~he 
limits have not been very s a t L ~ ' t o r y  either. 

o 

. ,  ii :,:: 
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Witty & Gmhrie Interview 

Gu_._~v Smith: 

The .~.riginal intent of the oxid[c mineralogy was to ~'~arate the soils that have enough 
f~'ee oxides ~o form a more or less cor,,.plete coating of the oxides on the clay. These soils have 
an appreciable variable c h a ~ e  or ~,~i ~ependent charge, and it was thought that there were the 
two reasons for the separation: (1) that the variable charge would be more or less distinguished 
from ~.he soils with a perca-~nent charge, aa~, (2) that in general, there are many fewer problems 
of soil ~tructure in soils that have oxidic mineralogy. The normal Alfisol or U1tisol will form a 
crust ~:£~er cultivation, as ~ re~ul~ of the first heavy ~ n. The soils then with oxidic mineralogy 
b.ave ~, much more stable ~ u c t u r e  in the plow layer, a ~  we wanted to tr~ake this distinction. 
The d~fiaitions of taxa of higher categories is for ~he rhodic great groups, and subgrc, ups were 
made ~.:~.use of  ~he distir:~¢t dii'fercr~ce in the tendency to crust when cultivated~ and the oxidic 
mineralogy then J~akes sorry breo.k within these rhodic great groups and subgroups; mo~.:t of 
t h ~ a  are oxidic; a few turn out not to be. Rather than drop the oxidic r:ineralogy, I would 
think i,. better to put some sort of ~. | i~ i t  on the minimum c~ay content at which the: oxidic 
mineralogy L- used. For example,, require that the particle size class be loamy or clayey rather 
than permitting sandy soi,~ ~o be.. included in ~'he oxidic mineralogy, or you may have only 3 or 
4 ~ercent clay, then Lhe signifi~r~ce of the iron is greatly reduced. I should also say, I do not 
think I know enough at this ,~oint to have a very firm op:nion on the u~ilities of the oxidic 
mineralogy i~ i~amy and cl~y soils. There should be some examination of your data in the U.S. 
to ¢.,ee where, if  you restric! oxidic min'.:ralogy to f~ner textures, where that restriction should be 
placed. 

Q estion 3 

Slope or shape of soi~ - page 3~9 

It ~,opears that the slopin[~ fa~i[y class has not been used consi~ten~ly. Currently only 
three sloping families are recogni~£d, and all are Aquo!Is. I't seems that c~.~ost ~,¢ople prefer to 
rec.,e~gnize slope as phase criteria r~::~er than family criteria. 

G Q.qy_ Smith: 

It would be a little slow in zccepting a proposal to eliminate the slopi~g f..'amilies of .he 
aquic great groups. The diff¢,'ences in normal sloping phases are not so much in the nat~,~re of 
the soil as in the h~,zard:; of erosion. The differences i~ .these sloping families ar:e not 
concerned with erosion, b~t are cc~ceraeC with the difficulty c f  removi~;g the surplus water, 
almost the impossibility o~ re~io'~ing ;L and the genetic differences in ehe gro=.~ad water levels. 
The normal usc;~s of the soi~ s~rvey~ have associatec; sloping phases wi~h ""=,,,. problems of soil 
manageme~; related to eroglon. They could easily be confused b~" the use of the sloping phase 
where the p:oblem is a lmo~ co~pietely ~,~other problem, one of drainvgc. "ll~e difference~ in 
the gerlesis, of course, are re~z~ed to the fact that the water in the sloping ,~hase,~ is coming 
from seepr~ge, rather than from the ~ i n  that fallz directly on the soil. The Soil Taxonomy 
states that they should not be .~4sed in Aquods where in many soils the wetness is due to a nlacic 
horizen, or in the Albaqualfs, where the intent was to keep the old clay pan Pianosois together. 
I sh~ald also .:,~mmenF, that I think i¢. would be desirable in the case of the Histosols to use 
sloping famihc  as well ~v3 iv. tl~e A quol~s and tk, e Aquults. Whether or not sloping ph:':'es of 
Aquults exist, I do not know ~,~.t this n3oment, I have not myself seen such. 

3 9 -  



Wiity & Guthrie Interview 

Question 4 

The Internatio~aal Committee on Low Activity Clays is proposing a new diagnostic horizon, 
the f ine-textured subsurface ho~'i'-,o~.. It seems that if acceDtance is Qiven for tho new 
diagnostic horizon, that for some (and maybe many) ~oils there could be stror, g disagLeemeat 
among soil scientists as to whether a so~l has a fine-textured s+tbst~.rface Lor[zon or an argiilic 
horizon. For clag, ification purposes a distinctioL,, apparemly, is not needed 

Gu~ Smith: 

The original proposal to recognize the fine-textured subsurface hor,zon as a basis for 
placing a soil in ~ Paleudalf or a Paleudult was the difficult3: of getting agreement a,,nong:~t 
different pedologists as to whether tw not there w:~s an argiilic horizon. The proposal ~as to 
put into the definition, then, of  A!~+isols and Ulti:~ols this disfinctior~ in texture wi,+h depth, as 
being the equivalent of  an ~rgiili¢- horizon, so that no decision would +he needed as to whether 
or not there was an argillic horizon in a particular soil. This reason is one that was suggested it 
should not be recognized t,,s ~ d hgnostic horizon, but as a oiagnostic feature, perhaps, but 
certainly not a diagnostic horizon. So that a soil might have an argillic horizon and have this 
f ine-textured subsurfac~ horiTx;n and no decision would be necessary then, as to whether or no" 
that horizon w~s or gas no~ an arg.;lfic, horizon. ThL,. wa~ only proposed for use in the l¢w 
activity clay soils nnd nowhere else in Soil Taxonomy. 

Question 5 

Is there a good logical .,'croon why .the definition of the argillic horizon shot:ld not be 
exg~anded to include the concept of ,'he fine-textured subsurface horizon'?. 

Guy Smith......___: 

Well, of course, there is. The,,e are many soils with tithologic discontinuities where you 
have a coarser surface deposit on the finer subsu,,'face layer. Mostly these occur in alluvium, 
but occasionaUy you find them in ao=+~ deve.ioped from rocks of very contrasting mineralogy and 
particle size distribur;.on. If you e~tend this definition generally, then, to all soils, by including 
:his concept in the definition of the ~8ilHc horizon, you will then put into argillic horizons all 
ki~is  of stratified parent materials, such as the alluvium along the Mississippi, (Fluvents if you 
please) where you have a layer of  .*and c~ve~ backwater clays. And you don't  w~nt to do that: 
you don't want to make an argillic horizon out of a stratification of parent material. This 
proposal was restricted just to ,oils that could have =n argillic horizon, but where there was a 
question about whether or not this subsurface horizon was an argilii~, horizon or was not. 

- 4 0  - 



Witty & Guthrie Interview 

Question 5b 

! would like to make a comment o n  the item concerning including stratified material such 
alluvium. I was thi~,k~.ng, in a case like this, that we would put disclaimers in to excl,ade 

those soils that have irregular decreaze ~a organic matter. 

Gu__._v Smith: 

I th~nk that is going to g.ive y~u some extremely complicated definitions. Many argillic 
horizons have more carbon than ~he horizons above, and so this disclaimer on the irregular 
dee "r-ase of organic matter is goir~g to throw out all your Albaqualfs, because the argillic horizon 
normally has more organic cazbon tha~ the overlying albic horizon. Such a change would result 
in some very complicated definitions ti~,at are extremely difficult to understand. 

Question 6 

Ho~: much documen~a~o~a should be required, and what should ~he procedure be for 
accepting ame':~dments submitted b ! /cur  foreign colleagues? 

Guy .Smith: 

In general, I think 'that we should require a description of at least one pedon, a description 
of the extent of the soils that require ~eparation, laboratory data or, at least one pedon or on the 
critical parts of the diagnostic horizoi~ that are used to propose new taxa. I think that there 
should be some discussion of the si~q[fi,.ance of the separation to the in~eroretations that might 
be made:, and why a new t.axon is req,.,~Jred rather than a phase. The problem r:~ight be 
illustrated ~ little bit by .-'he ~':.Is ~ found in New Zealand, which would have been 
Dystrochrepts except that they had ~, ~ h e r  shallow placic horii'.on. No provision is made in 
taxonomy for such ,~ soil, but th~ it~portance of the placic horizon to the use of the soil is very 
considerable, and its existenc,~ i~ indisputable either from the field description or from the 
laboratory data that have be~:n acquired. The proposal, then. should include the data, the 
description, the differences in interpretations from other Dystrochrepts that dc not have a pl~cic 
horizon because those are freely drained, those wita placic horizons are co~amonly quite wet, 
and the management of these sol!s, either for cultivation or grazing, is quite different for the 
soils with and without placic ~or~zo.'ts. If the soils u~ler  discussion are not known to occur in 
the United States, I believe .~he app.,-,~val could be given rather readily, perhaps following the 
discussion wi~h the pr-~ncipal c,:~rrelatol~ ~,0 confirm the absence in the U.S. If they are willing 
to say they do not know of :~u,;.h ~v)[~, then I :hink the decision to approve or disapprove 
should be made by the Washington Off / :e  people work:a'.g in soil classification. I e the sc.;!s ..lo 
occur in the United States, we origir~!~' propo~'/'_d that the sug~estion should be sent ~o the 
principM eorrelator and disc',a:~sed at th~ regional work plamfi~g conference. The approval 
should wait on the discussion at ,',he regional work p;~,naing co;fference. 

- - 4 1  - 
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Witty & Gut~rie Interview 

Question y 

The definition of a buried solI is different in S~,i! Taxonomy than in the Soil Survey 
Manual. For many people, this is cc~nfusing. 1~ see~s that the definition of ~uried soils in Soil 
Taxonomy really defines a control section for the hif, her categories. Would it t:e appropriate, 
rather than defining a "buried ".,oil" on I~:~ge two of Soil Taxonomy, to define a control section 
for the higher categoric:? 

Smith: 

It was assumed in the discu.ssicn of buried soils in Soil Taxonomy, that the buried soil was 
buried by a mantle of largely unaltered ma'terials because we specify that it normally shows fine 
stratification; it would therefore be quite a recent deposit. We would find it on flood plains, 
say, where a d!.ke has burst, or ~,aear velcanoes where there is a mantle of very recent ash or 
pumice, or in areas where dunes are moving across the landscar)e. These were. ~he things we 
had in mind. It is certain that the discussion can be improved considerably to draw the line on 
what is largely unaltered. The ~'esence of an argillic or a spackle horizon would seem to be 
clearly eliminated. The presence of a, very weakly developed eatable horizon of course, could 
be tolerated as a part of a recent ma,at',,-. .,., be~'ause we surely can develop "~he ~ambic horizon in 
places, given the proper enYiron' ".i'tt, .1~. something like a matter of a hundred years or so. The 
definition of a buried soil in the ~ i l  Survey Manual is r~:ally a statement that the man wh~ is 
describing the soil makes the ag~umption that the material at the surface is of ~,ndther age than 
the uzderlying material, and that the horizon, then, in the underlying materials are indicated by 
Lhe subscript little "W in th~ horizor~ designation. This is completeiy undefined, sta~ed c~early 
t;aat .this is the interpretatio~a o~" lhe man describing the soil, and that the corLfirmation of his 
interpretation may later require hboratory analyses to validate his ,opinion at the moment that 
he describes the soil. Tbe inten:~ was ~o include only t~3se mamles that had no diagnostic 
horizons other than a ~-',ehric epil~edon, a~,~d many woulG hardly have teat if they were finely 
stratified. It would have no epigmdon, iJi f,~ct. We had i~ mind ~aterials that were that recent. 
The definitions, say of Inceptisol2;, Entisols, state that they have no ergillic horizon unless it is a 
buried horizon. The thought was that  the new material wouM be new e~-,ough, recent enough, 
Lhat there would be no diagnostic horizon and that the buried sails w~,uld occur only a~.~ngst 
Entisols. 

Question 8 

Four series are classified ~n Arenic subgroups of Haplatgids. They all supposedl'7 have a 
sandy epipedon more than 20 inches thick with the ar~illic horizon below this depth. I am not 
a~'~are, however, of an argiliic horizon actually forming at such ~ great depth in Argids, ~ut 
they could be buried by aeolian, sand. Wh~t guidelines car~ be used to distinguish between 
Arenic Haplargids and Torriorthents with a thick sandy surface and a b u r ~  argil~;c hor~:on 
(buried soil), or is ,~t an error to recognize Arenic Haplargids? 

Smith: 

I My experience with Arid~ols is quite limited. I canna" be sure of any answr:r to this 
question at the moment. It is ix~ssibie that one can have a genetic s- ,,uence of  horizons o; a 
thick sandy ~gipedon overlying an argiilic horizon, and an aridic moisthre regime, if the soils 
f o r m ~  under a higher rainfall than  they Save today. They would not n,~essarily qu~3ify as a 

di~minaeargitdes thbe~ae soUS~l~l~e m ~l~h~tt gi~ ~ ~ea!~l,t~ ~ oaCa~cit~ehl°rizLnla;ndntth;tsan~learatgiu~ re h°fvtheit~hei~ 



Witty & Guthrie Interview 

petrocalcie horizons or 35 percent or more clay in the argillic horizon, so these could be 
polygenetic soils, although since I know none of these four series, I am not able to answer this 
question adequately. 

Question 9 

A paralithic contact in combination with vertic properties is subgroup or implied subgroup 
criteria for selected great groups. Wh~t is the significance of thiz combination of properties to 
recognize a paralithic contact at the subgroup level, when mostly it is recognized only at the 
family level if  the contact is at a depth of less than 50 centimeters? 

Guy Smith: 

The significance of thk; criteria is similar to most of the others that we have in Soil 
Taxonomy. Namely, we want groupings of soils that belong together because of similar 
behavior reflecting simiiar properties. We have this group of soils that we wanted to keep in a 
single taxon instead of sp!hting Jr, to two or more. It happens that some of these soils have a 
mollie epipedon, and so~ne go not, bu~ the epipedon in all of them is close to the margin 
between a mollie and an ochric epipedon. It is a natural unit in the landscape that should not 
be split because of a difference, perhaps, of one centimeter of thickness in the dark-colored 
part of the epipedon. Because the intergrades to Vertisols are intergrades to soils which very 
commonly have a mollie ep~peden, 9. did not seem unreasonable to permit the mollie epipedon 
m the ~ubgroup that intergrades to the Vertisol, and by this combination of characteristics, we 
keep all these soils together, eve.n though o~e pedon has an ochric epipedon and the next one 
has a mollie epipedon. 

Question 

Why is the petrocalci= horizon recognized at the subgroup level when most other similar 
root-limiting features (pans) are recognized at the great group level'~ 

O__.u Z Smith: 

In a sense, the p e t r ~ i c i c  horizon generally is a part of ).he definition of the great group. 
For example, in the Pale~Lrgids and the Paleorthids a Petrocalcic horizon is one criterion for 
classifying the soil in the Pale great group, we then had in the Paleargids, for e:~amp!e, two 
kinds of soils: one with an abrupt textural change between the A and the B and the o~,her that 
l',ad a Petrocalcic horizon. All these soils were classed as Paleargids because we thought they 
were ~I polygenefic in the sense that they had gone through one ¢,-r more glacial and one or 
more intergJ~,ciaI period~. Therefore, since we were grouping these soils with and without 
pe t r~alc ie  horizons m a single great group, we had to separate those at the subgroup level 
rather than at the great group level. We avoided a~ least one additional great group in the 
Faleargid3. The Paleorthids are defined in terms of having a petrocalcic horizon, although the 
aame Petrocaleic does not appear as a formative element ,;n the name of the great group. 

- 4 3  - 



Witty & Guthrie Interview 

It would, of course, be perfectly pos~;,bl2 to define the Argids having a petrocalcic horizon 
as a separate great ~;roup from those that do not have one. At the time ~hat we were writing 
Soil Taxonomy, this possibility either did not occur to us, or we were trying to be economical 
in the numbers of great groups that we established. 

Question 11 

Eroded Mollisols. 2:ctensive areas in the Midwest hax, s soils that are clzssified as 
"Mollisols" but have lost their ~ollic epipedon through erosion. There is grezt resistance to 
reclassify these soils as Alfisols, lnceptisols cr Entisols--depending on th~ diagno:~tic hc, rizons 
that remain, l~,lany years of effort hz~.ve been put in, to try and develop criter.;a that could be 
used to keep these soils as Moilisols, but all eft'orB have failed. Keeping with the philo.~ophy of 
Soil Taxonomy, is the, re any other realisL;e opt,.'on tl',an to establish new series for these eroded 
"Mollisols," and classify them based on the criteria in Soil Taxono~v? Most of these soi!s are 
now being correlated as taxadjuncts or ~, typical pedon is selected "~'rom a spot on the earth's 
surface that has a mollie epipe,flon. 

Guy  Smith'. 

The philosophy of Soil Taxonomy is that a soil should be classified on its own properties, 
and not on those that are presamed I o have ex<isted at some time in the pas:, and not on the 
properties of adjacent soils. The use of the mollie epipedon to group the grass!~nd soils of l:he 
great plains was unavoida~ble with ti~e kt~owledge that we had of those soils at the time we 
developed Soil Taxonomy. We did state that we p;'eferred to use subsurface horizons for the 
definitions of the h.~gher categories because these would be the last horizo1,~s to be r,qmoved by 
erosion. There was, however, no criterion that we could find to retain the gr~,'upi.n.g that existed 
in the previous classification which called these soils dark-colored soils of the subhumid and 
humid grasslands. The possible zlternative would be to fired some cbaracterist!,c that was 
common to Mollisols and was not found in other orders beside~ the m, ollie e0ipedons. I do not 
know what this might be. An zlte~'n~tive approach might be to recall that we are not classifying 
pedons, but we are classifying polypedons. The pedon is ,.~nerel)' a sampling unit of the 
polypedon. The vast bulk of" the eroded areas of Mollisols will have a mollie epipedor, as well 
as pedons that do not have a mollie epipedon. In classifying these soils as Mollisols, when the 
mollie epipedon has been removed in places, perhaps most places even, it might be po.~sible to 
write definitions such that when applied to a polypedon the presence of tbese less err~ded areas 
would be considered justification for putting the soil into ~he Mollisol order. This will require 
some study in the field, and there was no t;~me to do this while Soil Taxonomy was being 
written. This question has been bothering the soil scientists of the Midwestern States for many 
years, and we attempted at one time to get a study in Iowa of these soils with statistical 
controls, and somehow or other we never were able to find funds and personnel to do it. 

Question 12 

Soils with frigid temperature regimes in California have winter precipitation in xeric 
patterns, but soil moisture ealctllations indicate a udic moisture regime. Is the udic moisture 
regime consistent with the intent o/" Soil Taxom~my for these soils? 
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Guy Smith: 

At the time Soil Taxonomy was b,~ng developed, we had very li~.~ie information about the 
soils that have a xeric moisture regime and a frigid tempera'ture regime. We gave priority to 
te~,~perature over mo;.sture where the soils were cold enough, ~hat the ten~erature was a l~miting 
factor. We thought ti~at it was repro simple to change the ~t:il moisture through irrigation in dry 
soils than it was to change the soil temperature. We know of no v~'ay that the temper~tture tun 
be altered appreciably. Therefore, the soils that were frigid or cryie were grouped into Boralfs. 
The Xeralfs that were fr i - id  were left as Xeralfs because we actually have no knowledge of 
their use and managem .. This may have been a ~,istake, and it may well be that the 
definition of Boraifs should include soils that have winter precipitation, but that are cold 
enough that temperature ~s ~ao.'-e significant than lack of rain in the summer. The soils in 
question now appear to have winter precipitation, but do not become dry throughout in the 
summer for a long enough period to be xeric. 

Question 13 

In the absence of measurereents of the number of days that cracks are open in Vertisols, 
what is the best guide to ela~;sification in a t..e suborders and subgroups? 

,.Guy Smith: 

I should mention ~hat in Venezuela, in trying to classify the Vertisols at the suborder 
level, there were no records or ~nez.suremen~ of the length of time that the cracks were open to 
50 cm depth. I solved the problem by discussing the presence of cracks with the cultivators, 
and they could give me the aver~ase date that these cracks appeared, and the average date at 
which they closed. There is much common knowledge among cultivators that is better than 
we're ever going to get in term~ ~f actual measurements. Soil moisture regimes were not used 
in the classification of Vertiso[s because the moisture control section is relatively meaningles-~ ~n 
a soil that cracks. We used as a sub31itute the period that the cracks were open and the number 
of times that the cracks ope~',ed and closed during the year. It was the intent to define the 
periods c~' cracking in such ~ way that we would have Usterts associated with Ustalfs and 
Ostults. Whether or not we succeeded with the periods will depend on measurements of at least 
a few soils to guide us in the classificat~.on at the suborder level. 

Question 14 

One of  the requiremen~ tbr Typic Hap/orthods is that they (page 346, item c) "do not 
have distinct or prominent mottles of approximate spherical shape in the spodic horizon unless 
the variability in color is asso~ziat~d with differences in consistence in such a manner that the 
redder or darker parts are extremely lr'irm or very firm, or, if the color is due to un coated sand 

• grains, do n o t  have the water ingle within 1 rn of the soil surface for as many as 60 days 
::~i : i.iii:ill cumulative in most years.". -. , My-ques.,.ion ~s, what is the intent of the phrase "if the color is due 

!i!~i!il ii I to  u n c o a t e d  sand grmns?, -: It refers to the spodie horizon i n w h i c h  the sand grains are un 
i coated. 

, .  . . .  . 

L / .  
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SmitE" 

In many Hurr.ods in Europe, the upper part of the spodic horizon consists of un coated 
sand grains surrounded by black fecal pellets. The sand grains in the lo~,er part of the spodic 
horizon of the Humods are normally coated wherever there is a measurable amount of free iron. 
But in the upper part of ~'..~e spodic horizon, the free iron is lacking, and the s~odic material 
consists largely of fecal pellets which do not coat the sand grains, but merely surround them. 

Question 15 

Another requirement of Typic ftaplorthods is that they (page 346, item i) "have 1.2% or 
more organic carbon in the Ap h o r i ~ n  if  the Ap horizon extends into *:he upper part of the 
spodie horizon." What is the significance of this requirement? (Typic Fragiorthods have a 
similar requirement). 

Smith: 

There are many Haplorthod~ in tl'~e U~.  in which the a!bic horizon was so thin that when 
they were plowed the albic horizo~ disappears, and the upper part of the spodic horizon is 
mixed into the plow layer. One of the other requirements of Typic Haplorthods is that there is 
a minimum content of ,organic carbon in the upper part of the spodic horizon. The intent of 
this item is to provide for the cultivated Sp~dosols that have hae at least a part of the spodic 
horizon mixed into the plow layer. 

Question 16 

Many places in Soil' Taxonomy ~.here is reference to a specific depth. It is not always 
clear as to whether the measurement is made from the mineral soil surface, or from the soil 
surface which might include a.-, O horizon. Examples follow:. 

. For frigid or warmer temperature regimes, criteria for a spodic horizon must be met at a 
depth below 12.5 cm. Should this measurement be made from the "soil surface" or 
"mineral soil surface?" 

2. On page 337, for Lithic Hap!aquods it is specified that the measurement is from the 
"mineral soil surface." 

3. Or. page 346 for Lithic H~plorthods the measurement is made from the "surface." 

, 

" 2  " " 

5:~' i (  " ' , ) '  " 

Wa~z the intent to measure ft'om the soil surface, including any O horizon, unless it was 
specifically stated to measure f r o m t h e  mineral soil surface? 

Guy Smith: 

The~ general intent was thz~t the O horizon would not be included in the depth 
measurements. The O horizon is tra~,~e.ieat and may be destroyed by fire, which would then 
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change the ciassifieation of the soil overnight, even though the O horizon will i'eform withi~ a 
few years. It is ~ormally not feasible to inc!u~e an O horizon in the definition for ,'!ep~h unless 
',be O horizon is thick enough that the primary rooting zone in the so;.! is in the 13 horizon. In 
such soils the cli~aate is normally so cold and humid that there is no particular hazard of fire 
destroying the O hor]zon. And one of ',he unresolved questions iz wb, zt to do about an O 
horizen that is perhaps 50 cm or more thick overlying a mineral soil with normally rather wel ~, 
developed spodic horizons, when the rooting of the plants is almost entirely in the O horizon. 

Witty: 

I might mention that there ;~ rela,~ively extensive a:reas like that in the Adirondacks where 
there is a thick O horizon. Most of the rooting is in the organic layer, and I have seen them up 
to a meter thick up there, and then below you have whaz appears to be well developed spodic 
horizons with no roots. 

"°i 
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