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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. 

"/." k 
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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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Eswaran Interview U 

~r,,t~rview by H. Eswaran 

December 198~ 

Ghent, Belgium 

~:~::~i i i :  ~r !:!! k 
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Eswaran lntervie w 

Interview of Guy D. Smith with H. Eswaran, December 4, !980 

Question from L r. Eswaran is: 

As a historical introduction, when did the concept of Oxisols emerge? It was probably the 
outcome of the earlier Latoso!~ and what were the compell.ing reasons for the big change in 
concepts? 

G~X Smith: 

The concepts of Oxisols emerged rtr~ther gradually in the earlier approximation's. At one 
time, we separated the soils i~ the highest category according to whether er not they had no 
horizons, they had an horizon that was very distinct or they had an horlzon and a B horizon, or 
curre.~tly a eatable horizon,, or they had a B horizot'. ~ of accumulation of clay or of amorphous 
materials. In the Sixth Approximation, we a:1opted the concepts of the di~gr~'osti¢ horizons 
rather than the A, B, C horizons. The very strongly weathered soil horizcns that we have in 
Oxisois were recognized as a special kind of B hor~_zon, using tl',e concept of the Latosols of Dr. 
Kellogg, (reference to be added). This c,~ncept was very sim;~.~ar to that of ,~he preserat concept 
of the ox;.c horizon. Trtere was no big change in concepts, there was only a change in the 
application of the concepts. The soils with high variable ci~arges developed from pyroelastic 
materials ia Hawaii, were called Latosols. Tb, e only general common feature ef  soils that were 
called Latosols that I could discover, seemed to be that they occurred in intertropica'~[ regions. 
Nearly everything was called a LatoseA in th,z soil survey of Hawaii published in (reference to 
be added). These included the present Andepts o~" proposed Andiso!s as well as the O:,,isols and 
Ultisols. At the time tha*, we were working on the development of the Seventh ApproMmation, 
we had virtually no data on the  chcmicaI properties of ~he soil~ ,of Hawaii other than their total 
analyses. The first concepts we had of the Oxisols, then., were a mixture of what we now ca!! 
Oxisols and Andepts. 

It took some years to straighten out these differsnces. We recognized early that we needed 
an order for a kind of soil such as the Nipe of Puerto Rico, soils that consisted of completely 
weathered materials. The l~lipe, would be a good example, I think, of Dr. Keilogg's concept of  a 
Latosol, although his concept was broader than that. He included soils such as Nipe along with 
soils that have distinct argil!ic horizons. The original definition was in descriptive terms, not in 
quantitative terms. Dr. Kellogg spoke of low activity of the clay, but did not specify what that 
was, and what is low to one person may be high to another; it depend,s on their experience and 
training. In developing Soil Taxonomy, it was recognized early that definitions could not be 
uniformly interpreted if they were written in qualitative terms rather than in quantitative terms. 
Qualitatively what is high and what is low in any property depends entirely on the experience 
of the individual who is trying to classify a particular soil, and it was our goal that the 
definitions would be such that competent pedolog[sL% u~ing the same information, would arrive 
at the same classification of the soi l  

Question 2 w ~  answered in the discussion of Questicn 1. 

:i: '_.~ 
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Eswaran Interview 

Question 3 

Laterites fared very highly in the early approximations, With zuccessive approxin.~at-',ons, 
they nearly faded into oblivion. Today, some kind3 of laterites are considered in some 
subgroups. Can you discuss this evolution and give your personal feelings7 

G_Quy Smith: 

Laterite is a name which has been in use for years (citation to be added later). Over the 
many, many years, the meaning of the word !aterite took on a very wide variety of meanings 
according to the individual who used the word. Laterites included what we now call plinthite, 
sesquioxide sheet, an aerie horizon, and the literature about iaterites is an extremely confusing 
one to read. As a consequence, we decided not to use the term in the later appro×imations, and 
we introduced the term plinthite and sesquioxid,~ sheets in the Fifth Approximation, as 
substitutes. The first definition of plinthite included the donaains in the soil that would harden 
on repeated wetting and drying and exposure, and the hardened relicts of that material. 
Subsequently, the term was restr;.eted to the naater.ial that had not yet hardened irreversibly. At 
prezent, the pfinthite name has been used as a formative element in two additional kinds of 
material: one, the nodular, hard ironstone, which has been caHe,d petroplinthite. This usually is 
a transported material, and -ecurs in the soil as stone tines. The other proposal for using 
plinthhe as a formative e!eme ~t is for litho-pfinthite, which is a material which has hardened 
irreversibiy, in place, with a tubular structure which permits it to transmit water, and permits 
roots to penetrate through it. Plinthite has been used as a fc~rmativ.~ element for several great 
groups, in which the plinthhe for~as an interconnected m~.trix, or forms more than half of the 
matrix of some subsurface horizon. It is also useci as a formative eIement in a number of 
subgroups, in which it is present in smaller amounts than ;.n the plinthie great groups. The 
desirability of ret'~ining fine plinthic great groups has been reeei'Ang cons.lderable discussion in 
the international committee on Ultisols and Alfisols that have clays of low activity. At this time 
it is impossible to pred,.'ct what recommendations the committee will make on the use of 
plinthite in the clas:~ification. 'V, ae plinthic great grou0s were established because we had little 
information about th,,m in ~he Uni ted  States, and the importance of iaterite had been stressed so 
much in the litexatu~,;. The plinthie subgroups were recognized in the United States because 
they are brittle when moist, and are slowly permeable to water, and nearly imoermeab!e to 
roots. They behave much as does a fragipaa. Plinthic great groups in "intertropical regions 
apparently do not have this pz, rtieular property, and there is no question in n~y mind but that 
some changes in Soil Taxonomy will be required to reflect these differeo.ces. 

Question 4 

As has been pointed out in Soil Taxonomy, some consicler the oxic horizon as B, and 
others as a C horizon. In the recent Segalen's French approach, they prefer to consider it a.~ a 
diagnostic m~.t~;rial, which perhaps is also correct, as we are. in the process of malr,.'ng chanfges, 
we wou!d like to know the reasons for considering it as a diagnostic horizon, and would there 
be any advar~t~ges for considering it as a diagnostic material? I might add that in soils 
developed in situ on rocks, it is a horizon, but as in most Oxisols.. wh;ch are develope~' on 
preweathered and transported materials, it ~ more a material. 

Guy Smith: 

W~ should, note in answer, that Soil Taxonomy has used the concept of the nature of the 
material of the soil at the order level, in some soils, as in Vertisols, and in some suborders, as in 

!(i. ,. . . . . . . . . . .  . 
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Eswazan !merview 

Ande, pts. However, the general philosophy of Soil Tc~xonomy has used horizons to arrange and 
define the orders and has used othe~ features, such as moisture regimes, nature of the material, 
and so on, at the suborder level. One could, as Sega!en h ~  proposed, u~;e the nature of the 
material which forms the horizons, rather than the nature of the izorizons themselves. This, 
however, has not been done. We have used the spodic horizon to identify the Spodosoi~. We 
have used the moUlt epipedon as one identifying horizon of Mol!isols. Ii is of no material 
consequence whether one considers the oxic horizon as a horizon or as material, because the 
horizon is defined in terms of the materials that compose it. 

It would be very difficult  for me to assert that most Oxisols are developed on 
preweathered and transported materials. It is true that the material must be physically 
weathered before it c~m be transported, but whether or not *.he oxic horizon has tbrmed in 
materials which w~re weathered physically, or both physicaUy and chemically, is currently only 
a matter of speculation, and cannot in any way be use~ as a part of a definition. 

Question 5 

~n ihe humid ~ropics, particularly in the nonaquic soils, it is e~tremely difficult  to 
d[ffervntiate an oxic horizon from a cambic. The only criteria that separates the two is "traces 
of w~atherabie mitterals." The Picacho series of Puerto Rico, Dystropept, ha.,; more gibbsite and 
a lower charge than the Matanzas, a Tropeptie Haplorthox. The picacho is an lnceptisol because 
it has ~ome feldspars. Is this potential to supply nutrient elements so critical as to separate the 
soils at order level? Do you see the need for special kinds of eatable horizons for the tropics? 

Gu_ Z Smith: 

In considering the importance, of a critical limit between orders, we must always keep in 
mind that, soils form a continuum, that there are intergrades between most kinds of soils that 
may go through other orders. In order to have a clear cut definition that defines the limits of a 
taxon, whether it is an order or a subgroup, we have to put the limit at a point which w~ll 
divide the soils on e;,ther side of that point into different taxa. Thus the 'two soils which are 
very similar, one on each side of that limit, are separated. They are more like each other hh.an 
they ~re like the other soils in the taxon. The grada~..;ona! chan:~o from one soil to another is 
reflected in tSte names. The Picacho is an O,nic Dy~trope.pt, and the Matanzas is a Tropeptic 
Haplorthox, indicating that hhese are gradationa.l between the two orders. If one were to change 
the limit of tb~, percenvage of feMspa~, it would only zhift ~he subgrou~ nomenclatu.ce to 
~ o t h e r  seri~s, and would not elimi~ate azy problem whatever. I do n o t  at the momen~ foresee 
the need for s~ :ceCal kinds of camb~c horizons, in inter~rogica.~ soils. 

Quest rm 6 

_ Wet Oxic horizons are: frequently mistaken for cambi¢ horizov.,% primarily because o f  a 

color differenve with the , 0 ' ,  a v d  an apparent better structure. This n a y  be one e~.planation 
ifor the lack OfAquox  de~cripfioz:s. D;'~ y o u  see this as a real p,-oblem, and how ~:an we ~ectify 
it? ..... 



Eswaran In~erv_iew 

Smith: 

1 think, perhaps, the princlpte reason for the lack of Aquox descriptions is, for xhe smalt 
areas that they occupy in the world. The Aquox .:h~at I have seen have normally been small, 
polypedons, a matter of a few hectares at the most, and they are 8enerally far apart in the 
landscape. They do exist, and a lack ef  description probably reflects the l'acts that their area is 
extremel.y small compared to the areas of the other kinds of Oxiso!s. I think th~.t, or~e would not 
have much trouble ~n identification of the Aquex if  one finds a wet so~l surrounded by other 
kinds of Oxisols. Its pos:.tion in the landscape zhould be enough to guide the pedologist in his 
classification, even i~ the absence of any laboratory data. 

Questior,. ? 

There are some numbers given in the definition of the oxic horizon. It will be useful to 
haw; some remarks on the origin of these numbers. 

(a) 30 cm ~hickness. 

(b) ECEC of less than 10. 

(c) CEC 7 of less ghan 16. 

(d) More than 15% clay (why not 181). 

(e) 5% rock structure. 

S.,,ni~h: 

(a) 30 cm thickness 

The minimum thickness of an oxic horizon was set with the notion that the oxic horizon 
was res~ng on sorae sort of saprolitic material. We have prohibited in Soil Taxonomy, ~ eambic 
horizon that overlies an argillic horizon because, it is really a transition between the epipedon 
and the argilli¢ horizon. We h~d the same thought that a material that is transitional between 
the epipedon and the argillic horizon would not be called an oxic horizon; even though it has 
the properties of an oxic horizon, it is a transitional horizon, and so we put the 30 cm limit of 
thickness on the oxic horizon with the no~.ion that it would not be a transitional horizon 
between an epipedon and an argill':c horizon. We also thought that i? the thin oxic horizon 
r e:~ted on saprolite, which either retains weatherable minerals or has rock structure, some 
minimum thickness was required. Otherwise, people would begin to find an oxic horizon that 
was one cm thick or a half  cm thick, and the 30 cm comes from the notion that the oxic 
horizon show ld be thick enough to have some significant effect on plant roots. 

(b) ECEC t~f 1;~ than i0. 

" / 

. . .  

The ECEC, which i~ the sum of bases extractable by ammonium acetate and the sum of 
aluminum extractable by KCI ,  was tt~ed in the definition of the oxic horizon because we felt it 
'gas eosiez to :letermine with precision than the CEC by ammonium acetate buffered at pH 7. 
Diffe~-ent lahomtorles f~,equenfly ge~ what appear to be significantiy different CEC's of the 
same horizon by ~,.mmo~um acetate. The sum of bases plus the KCl-extractable  aluminum can 
be me~.~ured, we think, with more precision than the ammonium acetate CEC. 

- 316 - 



Eswar~n Interview 

The limit of 10 was selected because in the fimited data that we had for soils of the 
Un~it~"d States, ',:his was about the maximum that we could find in the soil that we thotrf~h~ 
belc, nged with the. O:6~olz. With t~ore data from other parL~ of the world, it may be desirabie 
~z modify this number. Wh;io ~t was proposed for criticism, no criticism waz ever received, nor 
were there ever any sugges,fions for changing the numbers. Therefore, what was proposed for 
criticism, became a number that appeared iu Soil Taxonomy. 

(c) CEC 7 0¢ less ,,han 16. 

The CEC by ammonium acetate of less tha~ 16 ~as  proposed again for criticism and was 
never criticizeci. The rea.~on for the 16 was precisely the same reason as the I0 for the ECEC. 

(d) More than 15% clay (why not 18). 

The t~mit of 15% clay as a minimum for an oxic horizon, was proposed because we were 
concerned with a limit between O~.Jsols and Quartzips~mmen~, which may also be completely 
weathered. The intergrades then, or the lim~;t w~s to separate an Oxic Quartzipsamment from a 
Psan~mentic OxisoI. We chose 15% clay on i:he a.~uraption that m~terizJ so completely 
weathered would have virtua[!y no silt. lit Venezuela, we have soils that have less than i5% 
clay, but have too much silt and clay to become Quartzipsamments. They, therefore, come out 
from the key as Entisols, although they are completely weathered:, and may be very stable in the 
lar, dscape. I do not like tke idea of having an Enti3ol that represents really an intergrade 
ve,ween an Oxisol and a Quar.t~.ipsamment. '," T , , s  seems to me to be unreasonable, so I have 
proposed that.: that lim.;t be drooped completely, and that the limit between the Oxisol and the 
Quartz;~psamment be so: at the lim;,t between loamy sand and sandy loam partic!e-s';ze classes. 

A limit or" 18% would be a change in the wre, ng direction, because it would increase the 
area of soils of E~,fisols that lie between the Ox;,sols and the Quartzipsamments. 

(e) 5% rock structure. 

The limit of  5% by volume of rock t,, ,..,~ s ,  u.,.ure in the oxic horizon was set to exclude from 
the oxic horizon, mater:,zxls that were completely weathered chemically, but were not yet 
physicaUy weathered. We want to restrict, the Oxisol to the oxic horizon to a material that was 
completely weathered, or nearly to, both physically and chemically. 

This ~,imit was proposed for criticism, and never receive,5 any. Therefore, it has come cn 
over it'.to Soil Taxonoray. C ne can find a weathered ~asic ~gneot;s rock that has been 
completely altered, mineralogically. Tlae primary m~nerals have all been altered, and ye:t it may 
be so hard that one mus'~ use ~ hammer io break it. We did not think that this material shot, ld 
con~tiv.~te a part of the oxic horizon, k is not it: any sense a vart of the soil; it is, re:her, the 
bedrock. 

Question 8 

• , g 

'he defhdtion of Oxisols has created problems, especially wifi~ people from LDCs who go 
by the letter, as they frequently are not aware of the intent. The first prol~Iem is the classical 
question "Where does ~,n arg~llic horizon end a~d an oric horizon begin, or vi<¢e verse?" I ),ike 
to take ~he classY, eel situation in Malaysia. The pedo~, has an AI of about iO cm. A BI, which 
me~ts a l l  th;; require, merits of an oxic horizon and 40 cm thick, and this is underlain by B21t, 
B22t, etc. We happily called this pedon a Tr3peptic Haplorthox until, du,:ing a recent 
Workshop, some experienced pedologist classified it as a Typic Paleudult. As the soils also 
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Eswaran Interview 

shows the clay increase for .he argillic horizon with clay skins in the major part of the B. The 
"Kandi" concept of !COMLAC will not solve this proble,a. 

Smith: 

We have two precedents in Soil Taxonomy for handling this particular question, where the 
transition horizon overlies the argillic horizon, and has all the characteristics of an oxic horizon. 
The first precedent is that of the eatable horizon, wh_ich by d, efinition may not overlie an 
argillie horizon, unless it is separated from it by an albic horizon. The other precedent is where 
we have a spodic horizon that overlies an argiIlic horizon. In this case, the horizon is not 
transitic>nal, and the order is determined by the overlying surf loire horizon, on the assumption 
that thzt represents best the present processes going on in the soil. In dealing with the material 
horizon that has the properties of an oxic horizon, but rests on an argillic horizon, it is possible 
to use e;.ther of these ~recedents. The limit of 30 cm thickness, mentioned under question 7, 
was set without thought that this would be a transitional h~rizon. In the discussions of 
iCOMLAC, I proposed that this limit be i,~crea.,,ed to 50 cm on the grounds that if it is that 
thick, the soil would behaw~ raG, re Hke an Oxisol th.~n .~.i~e an Ultisol. In this situation then, one 
could establish an ultic subgroup of Oxisols to segarate soi~s with this horizon sequence at ~he 
subgroup level rather than at the order level. 

Question 9 

According :o the definition, a spodic horizon ":s not permitted to lie over the oxic horizon. 
Car, such a situation occur in natv, re? If not, why does the statement appear in the definition? 

Guy Smith: 

I have seen in the Amazon, s~ils that have a spodic horizon overlying what appears to be 
a n  ox~;; horizon, though I have no data on the soils in question other than roy visual and manual 
observations. The soil in qu~.stion probably at one time was an Ultisol, with a rather thick 
ep~pedon of a loamy send or sand tezt'are. With great, age. the argillic horizon seems to have 
been degr,:ded into an oxic horizcrt, but the thick sandy epipedon was favorable for the 
formation of a distinct spodie horizon above the oxic horizon. In accordance with the other 
taxa in which we have a spodic horizon overlying another horizon, we would assume that the 
current processes probably are tt~ose that lead to the strength of that spodic horizon, and 
theret"ore we would put it into order of S~odosols, and establish a subgroup of oxic Spodosols, 
to distinguish these soils from the alfie and ultie Spodosols. 

Question 2,0 

Why was plinthite at shallow depth made a defining criteria for some kind of Aquox? The 
way the order is defined makes it possible for a soil to be an Aquox by h.~ving plinthite, and 
without an oxic horizon. This might prompt a paper on Ox.;sols without ox:'c horizons. We are 
now downgrading plinthite, and so would like to Know the reason for using it at a high level. 

- . :  . - 3 1 8  - 



Eswaran Interview 

Gu__.ff, Smith: 

The soils ~hat ha~,e plio~hite at a shallow ciepth were included with Oxiso..ls ~n at. attempt 
to keep teem all in one part of tt~e taxonomy, irrespective of wear :~nderlay the surficial 
plinthite. These ,~o~.Is were ~h~ught tG be of extremely small extent. They have been described 
to me from Africa, but I have never seen them myself. They iie, for the most part, on a 
colluvial slope below an escarpment that is prc~teeted from retreat by petropiinthite or some 
other form of hardened ironstone. They contain large amour:ts of ironstone, but they receive 
seel~waters from the soil above, and are ~hus kept wet. If cleared, the pIinthite hardens at the 
surface and the soil is destroyed for the growth of plants for an almost unlimited time. Our 
fe.eting w ~ ,  C~en, tiffs ch~racteristic overshadowed all others, and they should be k(;p ~. together 
in tl~e fgaxonot, ay in one order or another, and ,~ince they commonly are associated with Oxisols, 
we put teem in the order of Oxisols. 

Questi, n 11 

The Torrox presents ~ conceptual problem which needs your remarks. Conceptually, 
Aridisolz are soils with aridic soil moisture regimes, and with a diagnostic subsurface horizon. 
If they axe recent soils with no diagnostic subsurface horizons, they go into Entisols - 
Torriorthents and so on. But if  they have an oxic horizon and an aridic moisture regime, they 
go into Ox.;sols. Why not Oxids instead of Torrox? If they have andic soii materia!s and an 
aridie soils moisture regime, they cannoi go into the new Andisols, but instead go into Aridisols. 
Do we have a conceptual hiatus? 

Smith: 

I t  would be possible to put the soils that have an oxic horizon ,,rid aridic soil moisture 
regime into either Oxisols or Aridisols. They were put into Oxisols rather than Aridiso!s on the 
assumption that i f  irrigated, they would behave more like Oxisols than like any other Aridisol. 
They do differ  enormously in their properties from the vast bulk of the Aridisols. 

Question 12 

The Humox was created to separate the mountain or high level or low latitude Oxisols. 
Use of a temperature criterion at the suborder level has been criticized due to a duplication at 
the family le.;'el. As the definition of the Humox also requires that these soils h~.ve a low base 
saturation, high elevation, organic-rlch, base-rich soils are excluded, and so defeats the 
objective of the suborder. Comraents? The latter soils r e  pre~ent in Rwanda. 

Smith: 

The use of temperature as a d-:agnostic at a high categoric level is duplicated at the family 
level, but at the suborder level, the i n t en t  was to provide for broad temperature groups to be 
used for small,scale m~tps, ~.nd the much more refined temperature classes used at the family 
level  were intended for use in making large-scale maps. It was assumed that an Oxisol, being 
strongly weathered ~.n a cool, humid cl_;mate, would always havo a low base saturation. The soils 
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being referred to in the question, in Rwanda, were unknown to us at that time, and I have not 
yet seen the data on these soils. 1~ seems difficult to imagine that in such an environment, a 
soil as highly weathered as aa Oxisol would have retained its bases against leaching. With the 
ev'.,dcnce that such soils do exist, the definition of Humox will need to be reexamined. It was 
our general principle in the development of Soil Taxonomy to provide for soils that were known 
to exist, but not necessarily to provide for all possible kinds of soil that migM or might not 
exist. 

Question 13 

An Ultic Haplorthox is frequently misclass.ificd as an Oxic Trogudult. People ignore the 
sentence (page 329 Soil Ta.r.onomy) "An appreciable increase in the percentage clay with depth 
is a property shared wi~.h Ultisols, and defines the ur ic  subgroups (in Hapiorthox etc.)." The 
subgroup and the explanatory sentence emphasizes the fact that the clay incre~e  by itself is 
insufficient to identify an argillic horizon, if  the subsurface horizon has oxic properties, it is 
an oxic horizon, and so will be keyed out as an Oxisol. Indirectly it implies that the oxic 
horizon has priority over the argillic horizon. Is this the intent? 

Smith: 

It was the intent that the oxic horizon has priority over the argillic horizon. In fact, on 
page,' 20 of Soil TaxononTy, we stated "The argillic horizon by itself has little importance to soil 
classification. It is the accessory properties that are importa=~t." The soils that have a f iner-  
textured subsurface horizon appear to be giving considerable trouble in the field. The 
pedologists seem to be unable to agree generally, as to whether or not this subsurface horizon is 
an argillic horizon. The problem h~s received much discussion from ICOMLAC and it is quite 
likely that some changes in the definition of the Oxisol will be needed and will be proposed by 
ICOMOX. 

Question 14 

Some Gibbsiorthox have also acric properties, and from a management point of view, the 
latter is a more limiting factor. It appears desirable to key the Acro~'thox earlier, and provide 
gibbsic subgroups. Any particular reason why the present key was preferred? 

Guy S__mit..__~ 

Only two series of Gibbsiorthox have been recognized to date in Hawaii. None have been 
recognized in Puerto Rico. They are known, however, to occur in other islands ia the South 
Pacific, Both of  the series of G'-'bbsiorthox in Haw~di have a higher pH in KCI than in water, 
and are considered to have  a net positive charge. This is obviously important from a 
management point  of v i e w  because  of the relative inability of such materials to retain bases 

~ against leaching.  However, from a management point of view, the Gibbsiorthox also have 
multiple,shoots of gibbsite with root m~.ts v.bove the gibbsite sheets. These sheets behave as do 
the thin:iron ~ans called placic horizons, and other l:inds of vans, although we have not defined 
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them as a pan. This is, perhaps, the principle reason why the Gibbsiorthox were not includecl 
with the Acrorthox, which do not have these pans. 

Question X 

This is a new question which is not recorded in the list of questions on Oxisols. The 
question relates to the mechanis~r~s or the procedures to be followed for receiving suggestions 
from individuals outside the United States for amendments to Soil Taxonomy. The suggestions 
or recommendations which we have received from the ~nternational committees have bee.n well 
debated, and usually are in a position to be revie~:ed and submitted for testing. On the other 
hand, when we receive questions from individuals, us~ally with not too much supporting data, 
we have problems in receiving or considering these suggestions for amendments. So, I would 
like to have your suggestion on the possible procedures that we could follow, and the kinds of 
data that should be requested from individuals for their suggestions for amending Soil 
Taxonomy. 

Guy Smith: 

My first point would be that it should not be much simpler to establish a new subgroup, 
than it is to establish a new series. The SCS policy has been to require a limited number of 
descriptions of different pedons to support the proposal for the creation of a new series. I 
believe this number is something like ten. Interpretations are aiso required for new series, to 
show that the proposed series differs in some interpretation from some closely-related 
established series. It hxs also been the policy of ~ S ,  when a proposal is made for laboratory 
analyses for a given kind of soil, that at Ie~t  two pedons must be sampled and they must be 
from differing polypedons, and at least i.6 kilometers apart. When one compares the data from 
the two pedons, one then gets some notion ef  the reliability of the judgement of the individuals 
who want the help in selecting pcdons that are as nearly similar as possible. If one examines 
the. results, one finds that the individuals who made the request are not ~lways competent to 
evaluate the soils propertie, s prior to the receipt of the analyses, and many of the pedon data 
that are supposed to be. similar are ~ the r  widely divergent. It would seem to me, therefore, 
that one requirement should be that descriptions and laboratory analyses of at least two pedons, 
at least something like two kilometers apart in the landscape, should be sul;mitted as part of the 
supporting data. If supporting laboratory data are presented from a labor~tory in an LDC, I 
think it would be desirable to require the submission, along with the data, of at least one 
subsample of one horizon of each pedon that has been analyze<t. Proposals for the creation of 
new taxa above the series level should be accompanied by estimates o~ the areal extent of the 
kind of soil, and by interpretations for the proposed kind of soil showing some significant 
difference in behavior from the most closely related taxa in Soil Taxonomy. The proposal 
should also include long-term cfimatic data as possible, if  the soil is one in which there is the 
possibifi~ of a Udic,  Xeric, Ustic or Aridic moisture regime. Proposals for changes in 
definitions of diagnostic horizons or features, or of existing taxa should also be documented 
with descriptions of the soils that cause the proposal to be made, the interpretations of the soils 
with the present definitions, and with the proposed definitions. 
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