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Preface

Many papers have been published explaining the rationale for properties iand ciass limits
used in Soil Taxonomy, a syvstert of seil classificaiion for making and iiiterpreting soil surveys
(U.S. Department of Agricalture, 1975) before and since its publicstion. Sincs Foil Taxonomy
does not provide these raticnzle, many scientists folt that it would be use¢fur to document the
reasons for many of the decisions explaining the selection of properties and class limits.

The one person whe was fully conversant with the system and who co-ordinated its design
was the late Dr. Guy D. Smith. In 1976, DOr. M. Leamy and staff of the So:! Bureau of New
Zealand conducted a series of interviews with Dr. Smith. These interviews were published in
the MNewsletter of the Nesw Zealand 5So0i! Science Scciety and iatar reprizied in Soil Survey
Horizons. The considerable interest shown in thiese interviews was the impetus necessary for the
Soi! Management Support Services {SMS5), established in October 1979, to continue this effort.

In 1980 aad 1981, SM3S airanged a series of interviews at the Urniversity of Ghent,
Belgium, Cornell University, University of Minnescota, Texas A&M University, and with the
Soil Conservation Service (SC8). Dz Smith also travelled (0 Venezuvei: and Trinidad and was
intzrviewed by coileagues at instituiions in these countries.

The format of the interviews were similzr at each place. All interested persons were
invited and were free to ask cuestions on all aspects of Soil Taxonomy. However, the
csordinator of the intervisws at each place also developed a list of major subject maiter areas
for discussion. Both thz questions and answers were taped and reproduced.

Although the intent was 0 covesr as much of Soil Taxonomy as possible, Dr. Smith’s
failing health forced thz terminarion of the interviews in late 1981. Dr. Smith, did aot have an
oppcriunity to review the transcripts and co.'sequenily the iranscripts are reproguced with only
some editorial changes. Readeis arc advized to bear this in mind when they use these
transcipts.

The success of the interviews is also due to the large number ¢f persons who came to
discuss with Dr. Guy D. Smitk. Ii 1s not possible to list all the names vut we would like to
reccgnize the main co-ordinators, wheo are:

Dr. M. Leamy (New Zezland); Dr. R. Tavernier (2elgium); Dr.
R. Rust (Minnesota); Dr. B. Allen {Texas); Dr. A. Van
Wambeke and Dr. M. G. Clise (Cornzll), Dr. L. Wilding
(Texas}; Dr. J. Comerms {Venezvela), and Dr. N. Ahmad
(Trinidad). Staff of zhe Scil Conservation Service,
particularly Dr. R. Arnold, R. Gushirie (formerly SCS) and

J. Witty (Washington, D.C.}; J. Nichols (Texas), S. Riegen
(Alaska) and F. Gilbert {New York) also contributed to the
interviews. '



Dr. H. Eswaran put an extraordinary amount of work in transcribing 2 large set of original
tapes. These were at a later stage compiled, edited and indexed by Dr. T. Forbes, who alsa
coordinated the final piublishing,.

As indicated previously, the inierviews are not necessarily complete. There are still many
more questions that could be asked. However, this monograph serves to provide some aspects of
the thinking that was behind the formuiaticn of the document. From this point of view, we
hope this will be a useful document ;o all users of S~il Taxonomy.
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Leamy Interview

introdiiction

These conversations were commenced in 1977 when Dr. Smith was consultant in taxonomy
to the New Zealand Soit Bureau. The conversations commenced with a discussion on the
diagnostic horizons and the reasons for many of the parameters that had been used, and by the
time Dr. Smi:h left New Zealand, they had not been conciaded. The continuation of these
conversations took place in Ghznt, Beigium ip July 1980, and coacentrates initially on a large
mamber of questions which have be:sn collected world wide about many aspects of Soil
Taxonomy. These questions have been derived from people who are using Soil Taxonomy to
make or interpret soil surveys or to teach Soil Taxonomy to students.

Question 1

The first question whion 1, of concesn to many people who are using Soil Taxoncmy to
make scil surveys, is aboui ihe large number of taxa that is possible t¢ identify within
mapping unit particulariv at large scale suil surveys. Traditivngliy pedologisis have regarded

:2pping units as a homogenecus caacept for mapping purposes and while they have known that
there is variation within that mapping unit, it has not been able to be defined. Now with Soil
Taxonomy it is possible (0 define the variations, and in some very detailed surveys in New
Zealand some mapping units on flaood pleins may contain three or even four different Orders.

his is a source of some coicern particuiarly for younger pedolcgists and I would like to ask
you to comment on the advantages or disadvant=ges and on the philosophy behind the miapping
uiit-taxonomic anit as expressed theough Soil Taxonomy.

Guy 3mith:

It seems likely that at least some of those who are bothered by this problem have not read
chapter !9, page 407 of 30il Taxnnomy. We stress there, that there is a distinctica batween the
taxonomic unit, which is cenceptual, and the mapping unit which po-trays or attempts at least
to pcitray the real bodies of so:l that we find in the field. The iimits of the polypedon, which
is 4 taxonomic unit, are controlled by ratural factors of soil formation. The limits of the
mapping unit which attempts to pcrtray polypedens cr associations nr complexes of polypedoals,
ave controlled ty another se< of tactors, namely wme distribution and the size of the polypedons.
Naturai bodies that match the definition of polypedons are controlled by the same factors as the
concept of the polypedons but the limits of the mapping unit are controlled by another set of
factors which include both the scale of the map that we are making and the purposes for which
we are 'naking the map. If the map is being made for very intensive land use, such as irrigated
agxzf'uxture, we normally must use a larger scale and we must show the variations in the soil that
“are goxng to affzct-the use of a pamcular spot for irrigation. The same area being mapped for
extensive use, as range land, is going to be made at a very much smaller scale and we would
ignore differences that we are required to show on the map made for irrigation. The problem

“arises when we attempt to uss the same name for a taxonomic unit and a cartographxc unit.
The concezts of the polypedon require the maker of the n1ap to study the mapping urit and the
.kinds of soil that it includes rather carefully so that he knows something atout the actual
variability of soil properties within the arez that he includes withir: a single map delineation.

e



Leamy Interview

Ha:ing done this, he must decide in putting a name on the mapping delineation, on the kinds of
variabilities he has and how these affect the use of the soif for the probable uses that he can
foresee. Soil differences that change the classification of the mapping unit from one Order to
another, perhaps from Inceptise! to Mollisol because of a difference of a £>w centimeters in the
. thickness of the epipedcn whick ¢hanges it from ochric to mollic, may not be relevant to the
use of the soil. If, both the soile with and without the mollic epipedon have exactly t' ¢ s. »e
family modifiers in the famiiy name, it is unlikely that this difference is going ‘o be relevant to
any particular use. Therefore, in selecting the name, the maker cf the map mav ~~'aci
whichever of these taxa are morc extensive in the field. The user of the map is not »artic .arly
concerncd with the taxonainy, he is concerned with the m?erpretatlons that he is furni.hed by
the maker of the map. The important thing for the map maker is that he does not mislead the
user of the map. If thzre are dilferences within the kinds of soil that are included withir the
map delineation that are significant to the prospective uses of the soil, the maker of the map in
selecting his name wmust then consider the alternatives for names to reflect the presence of soils
that behave in a significantly different manner. If the percentages are very small, he may
- either choose to negiect these in naming the unit or to indicate the locations of the contrasting
soils with spot symbois. Or if the variability is such that it affects management of the entire
mapping unit he wiil probabiy choose to name the mapping unit as a complex or as an
association so that the map user is warned that there are going tc be specific problems in the
use of that particular mappicg <elineation. in the U.S. there are certain conventions th:t are
agreed upon for reconciling the differences between the conceptual soil taxa in the cartographic
mapping units. These standards nave changed in the past and will probably ckange again in the
futurc, Soil surveys in other couniries will find it necessary if there are many v/orkers to agree
upon some standards so thutr there may be then be uniformity in the nzming of the mapping
units in the various surveys that are conducted concurrently.

(uestion 2

There is 2nother quesiion which e related in some way to the one you have just answered
and it is question number 1i {of Rust), It appears to us that since Soil Taxonouy was adopted
by the soil survey, mappers and correlators have emphasized soil taxonomic uniis at the expense
of natural soii landscape unii¢, even more than they had before. Often the soil in the field
needirig to be classified at the series izvel fits the concept of a widely used serics A according
to its stratigraphy and gecmorpholiogy but fails to meet some profile property requirement cf
that series or a requu\'m‘-nr accumuiated at higher categories of Soil Taxonomy. Hiding behind
taxadjuncts and wvariance does not satisfy the correiaters. Then using the descnpixons and
profile data the soil is classifiad at the family levei, the list of series having that classification is
consulted and series B is sziected even though its siratigraphy, geomorphology and setting does
nat match the soil in the field. This results in a soil map that is technically accurate according
to Soil Taxonomy but does not fit the landscape. Do you recognize this problem and if so how
do you propose to solve it? Stated zrotiier way, is an underlying assumption of Soi! Taxenomy
that soil profile pzopertm avz more important than soil landscape properties?

Guy Smith:

The opemng part ot this question appears 1o be a ‘criticism more of the correlaters
application of Soil Taxonomy rather than of Soil Taxonomy itself. This is not a place for a
commestt on that part of the statement rather than the question. The closing sentence in the
question is a question that deservas-an answer and it does relate to the application of Soil
Taxonomy to the scil survey. Soil Yandscape properties are probably not well defined zad since
the man who submitted the question is not ‘here to explain it, I am required to inake my own

‘interpretation of the question. I am assuming that an example of the prooxem referred to in this

uestmn mvght be a laﬂﬁ:‘\um n whxuh we have a soil on an mterﬂuv in the uplands and on a

w
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Leamy Interview

terrace bordering the stream which has the same properties that have been used as diagnostic in
Soil Taxonomy. The one on the upland is presumably a different soil iandscape than the one on
the terrace nearby. In this situation 1 believe Soil Taxonomy assumes that the soil properties are
more important thea the difference in the geomorphic history of that particular landscape.
There are many areas that are ¢overed by loess in the midwestern states wkere the same loess,
blankets the terraces of different levels and the uplands. In this situation Soil Taxonomy surely
assumes that the scil pmperties are more important than the geomorphological history. If there
is a probaole difference in some particular behavior of the soil on the terrace and the suil on
the upland, in that perhavs on the terrace a well is more apt to find water than in the upland,
then Soil Taxoizomy is wery clear that this is an appropriate use of a soil phase.

Question 3

The next question concern: the classification of dry polar soils and arises from
considerable activity by New Zealand soils scientists in the Antarctic over the last 10 to 15
years. The question that they have, now that they are generating considerable data about these
soils, is how should they be classified.

Guy Smith:

At the time Soil Taxonomy was written, there was virtually no madern description of a
dry polar soil in the literature. The definition of the aridic soil moisture regime is such that
there is nc provision made for a polar soil that has an aridic soil moisture regime and
accumulated significant amcunts of salt. A soil that never gets as warm ac five degirees at 50
centimeters depth cannct be an Aridisol because it does not have an aridic soil moisture regime
aud it never reaches thce 5 degree liinit during the year so that it cannot be dried more than haif
of zero time. The gap lett beiween the definiticn of aridic, ustic and xeric soil moisture
_regimes was deliberate. We have ns information about these soils that enable s to develop that
part of the taxonomy and had we attempted to close that gap se that there would be a place for
every soil, we feared that the pedok‘glst might attempt to ciassify the soil by simply applying
the def.mtmns in 30il Taxonomy. it must be remembered that classification involves not only the
appltcatmn of the rules to see where the soil fits in Soil Taxono=y but egually importantiy, it
requires that the classifier study that classification to see wiiether that is appropriate. Many of
the limits in Soil Taxonomy were selected to group the soiis of the U.S. into classes that had
some real rzeaning. The purnosz of classification is to pmt togetiser the objects that belong
together. How does the classifier decide what things, do or do not belong together? The
-classification problem is net too difficult; he has the rule that the thinps that belong together
have common properties axd com:mon. benavior characteristics. A soil that has accumulated an
appreciable conductxv:ty uader irrigation, may be capable of supporting at least one or even two
crops 2 yeiar uader rain-fed agricalturz and yet the rules of taxonomy say that it is an Aridisol.
This ic obviously absrd if one considers whether such a soil that accumulated its salts under
icrigation and ca2n loose them readily, if they are leached to reclaim the soil from its saltiness.
We. would then have a soil that changes back and forth from ar Aridise! to an Inceptise!
according to the year that the leaching is carried out. The avsurdity of this sort of classitication
should be zppareni to anyone wnc is more concerned with putting the things that belong
together into a taxon, than follewing the rules that are set by the limits of Soil Taxonomy. The
- classification of the ‘polar soils is goisg to be determined by this general principie that the
thxngs that belong together have similar morphologies and similar behavior. We left this
questxon hangizg sc that those whc hﬁ«i studied the soiis can propose a reasonabie classification.
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Question 4

The next series of questions concerns buried soils and they are not really questions but are
comments which ‘ndicate ihat people have difficulty in handling the buried soil concept in Soil
Taxonomy. Some of the comments ask for more explanation, others like one from Australia
which is question number 43 and those put together by professor Rust state, we feel that Soil
Taxonomy falls short of accounting for buried soil profiles, in particular those of the Murray-
Murr:mbidgee-Darling river valleys which form such a large portion of the arable areas in this
vast but arid continent (referring to Australia). It is clear that people require some further
explanation as to how to handle buried svils.

Guy Smith:

On rereading what Soil Taxonomy hus to say about the use of thapto subgroups, it seems
clear that more could be said abeut or'r intent for its use. We have only a few thapto subgroups
that we accepted in the U.S. and thesc all involve buried Histosols that came within the control
section 5f alluvial derived soil. The use of the term ‘thapto’ is discussed on page 88 under the
heading "Names of Multiple Subgroups Intergrading between the two given Great Groups". The
concept of a thapto subgroup was that of a particular kind of an intergrade although the name
is listed in the takie of extragrading terms, the footnote says that the thapto subgroups are not
strictly extragrades. With this concept of thapto subgroups as a special kind of intergrade
between different kinds of soil, the thapto subgroup cannot be used if the buried soil has the
same classificatior. as the soil as the surface. It would be absurd to have a Haplargid that
intergraded to a Haplargid, so that a Thapto Haplargidic Hapiargid would be an odd name. We
therefore have generaliy kept the use of the properties of a buried soil either at the family or at
the series level provided that the presence of the buried soil was relevant to some purpose of
the soil survey. If the buried soil has a strongly contrasting particle size then it would normally
show up at the family level. This would be in line with the rules for showing particle size in
the family level. If the particle size disiribution of the buried soil is s0 similar to that of the
surface soil, that is the modern soil above the buried soil. then it would be possible to show the
presence of the buried soil at the series level. This should b2 done if the buried soii has scme
relevant effect or the intended purposes of the soil survey. However, cur purpose for making
soil survey is rarely to show the geomorphic history of the soil. It is not uncommoa in arid
regions that we have an Aridisoi buried by another Aridiscl and one wouid have to be making a

special sort of survey with special purposes to find this relevant to show at a very high
categoric level.

Similarly, the soils formed on volcanic ash and pumice normaily have buried soils; very
frequently one or more within the control section that we use for the Andepis or Andisols.
Here if the buried soil is another soil formed in ash, the family level permits us to show the
contrasting particle size distribution and the sertes level would permit showing a buried A but
as we find this to be almost normal in soils from volcanic ash, we have generally kept such
differences at the series level if they were relevam or we have disregarded them completely.

Question 5

- The next group of questiaﬁs reiate to the Mollisol Order and I have had inquiries from
New Zealand from Centra! and South America and there is a question in those collected by
professor Rust (number 24) which expresses most of the concern that is expressed about this. !

would. like to know why se much emphasis is placed on the presence of the moilic epipedon at
the highest level of classification. This seems to group very dissimilar scils at the Order level,

- 5 N
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when the only common features of these soils is a relatively thick dark surface with a high base
status.

Guy Smith:

First, I should like to point out that the mollic epipedon is required for all Mollisols but is
also permitted in a number of other Orders, inclueding Inceptisols, Alfisols, Ultisols, and
Vertisols. The mollic epipedon is not the only common feature of the Mollisols. The Moilisols
must have, not only a mollic epipedon but they must have a base saturation of more than 50
percent in all sub horizons below the epipedon and within the contro! section. The mollic
epipedon is only required for Mollisols, permissible i four other Orders, but prohibited in
Entisols and Aridisols. The concept of the mollic epipedon is not only that of the dark colored
surface horizon of the Chernozem. Rather it is the concept of a dark colored epipedon in
which there has been decomposition of plant residues undergiound in the prescnce of
considerable amounts of calcium. In daveloping the corcepts of the Orders of Soil Taxonomy,
we looked for some common feature that would group the soils of the former great soil groups
of Prairie Soils or Brunizems, Chernozems, Chestnut soils, and Reddish Chestnut soils. These
were soils that had formed under the infiuence of a domirantly grass vegetation. The only
comman features that we could find amongst these soils were, the presence of a dark colored
surface korizon of variable thickness and high base saturation. In the U.S., very commonly
these was a horizon of accumulation of calcium carbonates but this was not a universal feature
because it was missing amongst the prairie soils or Brunizems. We had in the previous
classification, that had been in use in the U.S., a suborder titled, "Dark Colored Soils of the
Semiarid, Subhumid and Humid Grasslands.* This suborder was a modification of the
classification of Marbut in which he divided all soils into the Pedalfers and Pedocals. In 1938 it
was desired to group the prairie soils with the Chernozems on the basis ot the dark colored
surface horizons and the grass vegetation. With this rather long traditionai emphasis on the
grouping of the grassland snils, it iz not surprising that when we developed Seil Taxoromy we
continued to give it an important place in the classification.

Nevertheless, we recognize that there were other dark colored soils that have low base
saturation and that it wzs always possible in fact probable that many of these had received aa
application of lime adeqguate to change their former umbric epipedon into a mollic epipedon.
This is why the mollic. epipedon is permitted in soils that normally have rather scid subsoil
horizons. Having reached the decizion to use the presence of the mollic epipedon and high base
saturation at the definition of the Order, we still had some other soils that did not have a grass
vegetation but did have a mullic epipedon. Amongst these were the Rendzinas, and some brown
forest soils. These had been considered amongst the others, as intrazonal soils and thers was no
readily available erder to pur them in on the basis of their genesis alone. So we simply included
them with the Mollisols as a separate suborder.

There are of course sti!l remzining serious problems about the definition of the mollic
epipedon. We have many soils that have formed under a swamp vegetaiion that have a mollic
epipedon and that are currently grouped with the poorly drained soiis that had formerly a grass
and sedge vegetation. Therefore, the suborder of Aquolls has z much wider geographic
distribution then do the Ustolls or the Udolls.

The second problem relating i0 the mollic epipedon is the limits for thitkness. In a
number of soils the norma! thickness of the moilic epipeden is just at the limit of 25
ceatimeters. This mzkes considerable trouble for a pedologist who is 3 purist and wants to
classify everything on the basis of whether or not it fits the definition of a mollic epipedon
without regard to whether or not the difference of one or iwo centimeters in thickness is
* relevant to the purposes of his s0ii surveys. We also have the problem of the soils with mollic
epipedons in the inter tropical regicns. The definitions of Soil Taxonomy are written primariiy
for the soils of the U.S. and other tempesate regions. We point out sperifically that we have no
goad opportunity to test the classification of the soils in the inter tropical regisns in the U.S.
--and-this testing must be done in other countrics. We think, over time, that some of these
problems can be worked out througii-the help of the international committees c¢n taxonomic
problems, = :
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Question 6

The next question I wouid like 1o ask, concerns the use of subgroups and in particular
many practicing soil survevors in correlators in countries outside the U.S. bz2come a little
uncertain as to whether it is legitimaie to apply subgroups in a Great group where that
subgroup is not defined for the Great group. Now I know there are some things called implied
subgroups and we have had some direction on that, but ! would like you to discuss the use of
subgroup generally and whether you can apply a subgroup which has been defined for a
particular great group in one Order {¢ another great group in ancther Order if it is applicable.

Guy Smith:

1 have mentioned elsewhere, the fact that classification invoives more than the sole
application of the rules of taxoncmy to the classification of the particular soil. It also involves
the counsideration of whether or not the soils that ccme together under the definitions of Soil
Taxonoray are soils that belong itogether and that the soils that belong together are the soils that
nave similar properties and similai tehavior. The simitar behavior may apply to one use but to
another and if there are significant differences in any particular use, then at some categoric
level, soils do not belong together. Now at the subgroup level we have in most definiticns that
the typic subgroup does or does net have properties A, B, C, D, etc. If a soil is like the typic
except for A it bzlongs in an zquic subgroup and generaliy if it is like the typic except for B it
belongs in another subgroup. We have provided a subgroup for the soils like A with or without
B or the soils like the typic except for B with or without A except; or course, these definitions
are not mutually exclusive. But such a soil might be found in another country and no subgroup
is provid=2. It is like the typic except for A and B and Soil Taxonomy ovnly providss for those
that are l'ke the typic except for one or the other, not for both. At thic point then, the
classifier is faced with a problemn that he must creaie or propose a mew subgroup or hi must
propose a n.odification of the definition of the subgroups already proposed in Soil Tav.onciay.
In making hiz decision on what to do about this subgroup that is not provided for, he must go
back to the general principiz that one classifies the soils where they belong and this
classification /s based on the soil behavior rather than on the properties. There may be to some,
an apparent contradiction in what 1 have just stated. Some soils in different orders do not

tehave differently in any significant manner. The soils form a continuum and the soils on one
side of a limit and the coils on the cther side of the limit, just barely ds not have significantly
different behavior. So that we have, for soils in one great group and in another great group nc
important difference in interpretation.  If both are close to the limits that are given in Soil
Taxenemy, here is a problem where the classifier must use some judgment znd should propose
somz general sort of rule {or application in cther countries. Soil Taxonomy will not be useful
internationally if there are ro internationaily agreed definitions of the taxa.

Question 7

i many active national soil surveys outside the United Siates, it is imperative that
decisions about taxa be made with due dispatch so that the interpretations of the soil survey can
be procceded with and tie benefit tc the users be realized. It seems to ‘me that in the case of
definition of cubgroups which hive not been specified for in Soil Taxencrir, could well be
. delegated to correlation systems in nstions that had active soil surveys and that iaternational
- acceptance would be achieved by notification at regular intervals. Such notiiscation being not
for approval but for information. I do not see that there would be any zreat danger in this
procedare as long as rational correlators followed the rules wi_ch. vou have ouilined in
answering this question. I wondsr if you would like to comment on this statement.
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Guy Smith:

My first comment would be that this problem is not restricted to subgroups but also
occurs in great groups and conceivably could occur at higher categories than the great groups.
For example, in New Zealand we found in a Dystrochrept with a placic horizon, a combination
of horizons that is not provided for in Soil Taxonomy. It was necessary, then, for me to
consider whether or not placic hozizon had an effect on the intcrpretations and required
recognition of some sort of a Dysirochrept that had a placic horizon. Well, anyone who has
seen a placic horizon realizes that it interferes seriously with movement of water and
penetration of roots and has an important effect on our interpretations so that this combination
of horizons required recognition of a new taxon at some categoric level. The normal rule for
Soil Taxonomy was that the prasnce of a pan, like a placic horizon or fragipan, was recognized
at the great group level. The combination of the ochric epipedon, the cambic horizon, and the
placic horizon, not being provided for in Soil Taxonomy and requiring a new group if we were
consistent with the recognition of pans in other taxa throughout the taxonomy, implied that a
new great group was required. However, the ochric epipedon was always marginal to an umbric
epipedon and we also had the combination of an umbric epipeden, a cambic horizon and a
placic horizon, and the differences in the thickness of the horizon, dark-colored enough for
umbric, was always close to the neccssary limit of 25 em. It might be 20 ¢cm or it might be 30,
but this was the normal range of thictness. Therefore, I made a nroposal in New Zealand that
we not worry about the presence of an umbric or an cchric epipecon in the definition of this
combination of Inceptisuls with placic horizons. This then requircd @ change in the definitions
of Ochrepts and Umbrepts so that one great group or another had either an ochric or an umbric
epipedon and a placic horizon. This kept together this group of soils that belonged tcgether.
Similar occurrences of unanticipated combinations of horizons and properties are surely going to
be fouud in all categories. The problem of the undefined subgroups is no different from that

of the undefined great groups excepi that having more subgroups than great groups, it may be
more common.

Coming back to ¢he problem of decisions about the need for new subgroups or great
groups or suborders, I have stated elsewhere that the decision is based on considerations of what
soils belong together and that decisinn is based on both the soil simifarities in soil properties and
similarities in soil Lehavior. To amplify on the business of soil behavior I should like to
comment that the inferpretations are reflections of soil behavicr and a significant difference in
an interpretation for behavior under one management system or another or one use or another is
the basis for a decision that thie behavior is the same. If there is 2 difference in any significant
interpretation under any mansgement vystem or any use then we must conclude that the soils do
not belong together at some categoric level. The distinction may belonig at the series level or
the family level or a much kigher categoric level but the soils that belong together at ~ great
grcup level surely cannot all belong togethbar at a series level. These distinctions go by stens and
the decision does require some judgment and it does require some sort of international
agreement if we are going ‘¢ have zn internationally useful Soi! Taxonomy.

- Question 8

The next question is pumber 44 and those put together by Dr. Rust and is as follows: In
the subcrder or great group level keys, the relevance of one criterion in the exclusion process is
- not nniform>. The aquic-suborder goes first i many orders but not in Moilisols, the paic great
.-group.is first in Xerults, second in Ustelts, and fourth in Aquults. Why is this?
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Guy Smith:

There is an important distinction between a taxonomy and a key. Both are classifications
of a sort but a key is almost purely an artificial classification rather than a natural or waxonomic
classification. The order in which the taxa appear iu a key, in Soil Taxonomy at least, is based
entirely on ease of comp:ehension of the definitions. Consider first tne aquic suborders. In
most Orders, the soils with aguic 50il water regimes and with the necessary qualifications for the
definition of the aquic subordzis, namely low chromas and so on, is a common requirement of
the aquic subordeis. In the Mollisois the suborder of Albclls comes ahead of Aquolls and some
of the Albolls have all of the reauirements necessary for an Aquolli buf some are not quite so
wet bLut the presence of the <lbic horizon plus the indications of impeded drainage were
cons.dered more important in the Albclis than just the presence of the characteristics of poorly
drained soils. To keep together in one taxon the oils that belong together from their behavioral
characteristics we wanted to permit the soil drainage to range {rom, pea‘haps, imperfec.ly or
somevshat pocrly drained to poorly drained. This was accompanied by the requirement for the
presence of an albic horizon 2iid of an abrupt textural change between the albic horizon and the
argillic horizon and it was much simpler to put these soils first in the key because the key
became much shorter than it wouid have been had we put the Aquolls ahead of the Albolls in
the key. This is purely artificial and was dune to permit the shortest possible statements in the
key. The same principle applied to¢ the pale great groups in the Ultisels. If plintkite or a
fragipan was present we wanted to emphasize this in the taxonomy and in the construction of
the key it was much simpler to put these ahead of the pale great groups whick did not have
ptinthite or fragipans.

I should point out that in Chapter 7, on page 91, the use of keys throughout che text is
discussed. We point out that the reader or the user should use the key first to the Orasr and to
then select the most probable ordes that he can find for the classification of a particular kind of
soil. He then goes to the page incicated in the key and at that point he will find a complete
definition of the Order in torms of the properties of the order and the distinctions beiween that
Order and other Orders. If the soil that he is concerned with meets the requirements of that
particular order definition, tk.2n he continues on to the key to the suborders. Again he selects
the most probable suborder, turns to the indicated page., and then checks the particular soil
against the definition of that suborder and so on down the line through the keys to the cemplete
definitions of the various taxa.

Ciuestion 9

Question #50 compiled by Frofessor Rust: Is an organized order-by-order, suborder-by-
suborder, eic., table of differentiae within each category of the taxon J0my poss. ‘ble that would
portray the logic of the systern as it was developed? And the comment is made: Similar tables
are given using the nomenciature but none seems to have been devised to portray tiiz logic.

Guy Smith:

It might be possible to deveiop a iable to portray the logic of Soil T axengmy althcugh this
1as not been attempted. . We have discussed the 'sgxr' of ﬂ'ozl Taxonomy in severai places.
Marlin Cline has dxscussed it ir severzi mapers (Cline, 1949, 1961, 1975). 1 have at least two
papers ir which the logic is discussed, in my lectures on soil chss‘fxcatmn (Smith, 1965) and in
.- another paper reference to be added later. Cline (1949) kas pointed out that if the full reasons
for this “sefection of a particular differentine are given, then the users are inclined to pay
attentnon t0 those reasons which mvolve assumptxom about s0il genesis and so to the genetic
aseumpuous than to the definiiions. If he does so, it biinds him to the possnb)hty that there are
... €TrOrs in these. «s'sumptxons ucl it te nds tc freezz the Taxonoeey in & form that is not as good as
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it should be. Cain, (reference to be added later) has pointed out that, ir\ the botanical and in
the zoological taxonomies there is tlic phylogenetic taxonomies in which there is an assumption
that a particular character that distinguishes & family arises only once in the course of evolution
and the fewer the similarities they find between plants or animals, the older this characteristic
arose. This is just an assumption he goes on to say and may not be correct. It may have arisen
independently at different times but the phylogenetic classification makes this other assumption
and therefore it blinds the taxcnomists in biology to this assumptiocn which may or may not be
correct and tends to freeze the taxonomy in an imperfect form. Therefore, in the development
of Soil Taxonomy we carcfully hid most of our assumptions about the genesis of the various
diagnostic properties that we have used in ciassifying the soil. This was hidden to prevent the
freezing ¢f the taxonomy into a starile system based on some genetic assumptions that might or
might not be correct. Whether or not the table couid be developed that reflected 2il of these
assumptions cannot be sezen until someone tries to do it. However, the full intent is that this
shall not be done so that the future iaxonomists will not pay more attention to the faulty
assumptions that we make today than to the definitions. The definitions if they do not work
can be corrected. The assumptions if they do not work are more difficult to correct.

Question 10

Question #47 and those compiled by Professc: Rust: the concept of Inceptisols seems to
be one of the more difficult to accepi. Can you give some background on the Order?

Guy Smith:

During the development of Soil Taxonomy certain groups of so:ls appeared with many
characteristics or a few chearacteristics that were common that seemed to be closely related
enough to justify recognition as an order. For example the Vertisols, with their expanding clays
and their occasional ov frequent dry s2asons, with their wide cracks, constituted a group of soils
that it seems should be recognized as distinct from other kinds of soils. Similarly, the Mollisols
with their mollic epipedons and high base status, seem to warrant the recognition of their own
order, the Entisols lacking any diagnostic horizons seem worthy of recognition as an order and
so on. Eventually we had nine apparently satisfactory groups of soils that could be used to
rccognize orders. However, every taxonomy his a waste basket. When we finished with the
nine Orders we siiil had many soils left over that appeared better not grouped with any of the
other Urders. We trind, for example, to group soils with cambic horizons and with argillic
horizons in various approximations and none of the groupings seemed to be satisfactory. From
a genetic point of view, vne cculd group some of the Inceptisols with the Alfisols on the basis
that they are going to develop into Alfisols os2r time but wc had to reject this kind of an
assuinption on the basis. that the Inceptisols, being weakly developed, might develop into
Alfisols .or Ultisols over time but vn the other hand if crosion exceeded tii¢ rate of soil
development they might develop iuto Entisols. It was not possible to group tke soils on the
basis of a genetic assumption thit over time they would develop into another kind of soil. So
the. Inceptisols reprisented the kind of soils that Gid not seem to fit into any other order. Over
time now we have concluded that the suborder of Andepts has enough properties in common
that they should be recognized as an eleventh Order. In time, ther: may be other Orders cut
out of ihe suborder of Inceptizols but this is a matter of future knowledge rather than the
prasent Lnowledge that we had at the time we developed Soii Taxonomy.
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Question 11

The next question concerns soil temperature regimes and it is #45 compiled by Professor
Rust how the criteria for soil tempegrature regimes, that is, 0-8, 8-15, 15-22, and greater than
22 degrees C soil temperature are based on temperature-crop needs. Is the concept of zonality
based on commercial crops valid in a natural system?

Guy Smith:

Well, before work on the development of Soil Taxonomy was started, it was recognized
that the concepts of zonality and intrazonality were not tenable in a natural classification
because they were not based on soil properties. That is, not based on the properties of the sqils
that were being classified. It was necessary to classify ine soil as zonal or intrazonal on the
basis of properties of other soils than those being classified. Having recognized that soils could
not be classified as zonal or intrzzonal on the basis of their own properties, one had to fr.d
substitutes for the highest category. Tie use of soil moisture and soil temperaiure was a natural
substitute for the concest of zonz! and intrazonal soils. In general the soils of a given region
with the same rainfall have roughly similar soil moisture and soil temperature regimes so that,
with the exception of the :oils with aquic moisture regimes, one had a sort of substitute for
zonality that was based on the properties of the soils being classified. The soil temperature and
soil moisture regimes were useful for classifying soils from the top down in 5 descending order.

To classify the soils on an aszending order, meant grouping soil series into natural iaxa cn
the - basis of their affinities. Flowever, there were too many thousands of series to be
compretsnded by any one individual so that the system as it developed was a sort of
compromise that soils were subdivided {rom the top down on the basis of certain properties and
the classes that resulted were tested by examining thz nature of the series that were grouped by
the criteria from the top down. So the development of the iaxonomy was a compromise
classifying by subdivision or classifying by combinations.

To understand the protlems thar were involved in classifying the soils by groupings of
series one must understand that therc were thousands of series (too many to be understood, by
any single individual) and that the series had been in use for many years and had been tested
by use and found to be useful. The newspaper advertisements in lowa, for example, would
advertice a farm for sale 23 160 acres of Carrington loam. This was & use of the series name.
The tayer and the seller got information from the use of the name Carringtor. Tne highway
engineers used the series as a basis for planning their secondary road construction. Whes the
highway engineers heard that we were developing a new system of taxonomy, they required me
to appear before the Highway Ressarck Board to explain what we were going to do with the
soil series because they wanted them rstained to the maximum extent possible and they were
placated when I explained fhat it was our goal to split as few series as pojsible and only, when
the split seemed to warrant ar improvelaent in our interpretations. When the criteria proposed
in the earlier approximations were exanuned by seeing how the series were grouped, I received
repeated complaints that this is not good because this splits our scries; the goal was to retain the
series as nezrly as possible with their previous use. However, the series were not defined on the
basis of temperature or meistiise, These were inferred characteristics and related to the series
but not appearing in tic series definitions. Where the type of farming changed we made
Jdifferent interpretations. For «xample, the interpretaiions for soils cropped to cotton ware not
- the sam ? interpretations that we made for voils cropped to maize ci to spring wheat. Therefore,
the series normally changed with the tyne of farming. How it happens that the limit between
~ the Cotton Belt and the Corn Belt, between the Cotton Belt and the Winter Wheat Beit, between
the Red Desert soils and the Gray Desert soils was the sams, always at 15 degrees C mean
annual temperatuere, Therefore, this was a natural limit that did not split series. The Red
.Desert-Gray Desert separation was based on the natural wegetation--creosote bush--being
przsent in the Red Desert and absent in the Gray Desert. If one studies the general soil map of
the United States that was published in the 1938 Year Book of Agriculture - Soils and Men - it
is immediately obvious that tlie boundary between Red-Yellow Podzolic soils and Gray-Brown
Podzulic soils follows the 15 degree C soil temperature isotherms. This was not based on the
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type of farming because we currently have in the Alfisols, the recent soils on loess along the
Mississippi Valley, although these were previously called Red-Yellow Podzolic soils and now
they are thermic Hapludalfs and so on. While the correlation is imperfect, the differences in
type of natural vegetation were rather apparent but v/ith an imperfect correlation between the
distinction between thermic and mesic soil temperature regimes.

It is impossible to use the naiurai vegetation as a basis for classifying soils secause many
soils have as their natural vegetation, commercial cultivated crops. Examples might be the soils
of the irrigated valleys of the MNile, or Tigres, or the Euphrates where the sediments hzve
accumulated and the original soil is buried deeply below the present control section. The only
vegetatior: <hat has grown on these soiis has been commercial crops. Rice, cotton, for example,
in Southeastern Asia, in the U.S. we have similar situations on floodplains where the sediments
have acczmulated under caltivation and the originz! soil is now deeply buried, perhaps to depths
of 2 or 3 or 4 meters and the only vegetations these soils have had may be corn or cotton.
These are their natural vegetation.

There are similar changes in tyr~ of farming and in vegetation that cross the country and
the 8 degree isotherm and at the 22 degree isotherm. The limit between the Corn Belt and the
smzil grains or the corn grown for silage comes at 8 degrees. The limit between winter wheat
and spring wheat comes at 8 degrecs. The limit in the northcastern states in New England,
where we change from °‘sol brun ucides’ or Dystrochrepts to Spodosols, com=s at & degrees. So
the serics changed again at 8 degrees across the country until one reached the Aridisols.
However, there are few series of Aridisols in the frigid zone; so that the splitting of series there
was not of serious consequernce.

The limit of 22 degrees in the eastern part of the United States separates the citrus belt
and the winter vegetable beit from the other soils and again we had other series. So the use of
the particular limits of 22, 15, and 8, produced the least possible disturbance of the soil series.
It coincided with the generzi but not universal changes in the natural vegetation, where the
natural vegetationi could be determined.

In the tropics where we have isotempzrature regiiies, the natural vegetaticn frequently is
not possitle to determine. The ecologists are still arguing about the origin of the savannahs in
the tropics. The isotempcrature limits were selected for convenience to have the same limits as
the others, mainly 22, i5, 8, for convenience of the user of taxonomy. We felt he could
rememver one set of limits muci: more easily than he could two. The limit of 8 degrees for
isofrigid from isomesic was wrong and suggestions have been made to change it. The limit of
cultivation in the inter tropi:al regions has a mean annual temperature of the soil of about 10
degrees rather than 8.

It seems important, in & soil survey that is made o fucilitate interpretations as well as
mapping, that there be some relation between potentials for cultivated crops and the soil
properties. We attempted in drawing the limits between the Aridiscis and other soils to draw
the limit between what could be cultivated without irrigation and what could not. In the case
of the isofrigid temperatures we would again wnnt to draw the limit between what can be
cultivated and what cannoi Yecause of nightly frosts.

Questions 12

The next question is #46 on thsse compiled by Professor Rust. The classification of most
soils, possibly cxcepting the Oxisols, is based on morphology to a depth of about 1 meter. On
‘the other hand, many applications iu engineering and agriculture require infoim:ation on
materials below this depth.. How Go we reconcile this problem?
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For the most part, the controi section for the classification of soils at the family category,
stops at a meter. The control section for series is permitted to run below a meter. If there are
significant differences below thie depth of | meter and above the depih of 2 meters, for the
most part the classifi ation would be reflected at the level of the soil series. Significant
differences at this depth must be shown by some means for interpretations. If the differences
occur below 2 meters, the mzn making the soil survey will have relatively few observations
compared to his observation in the surface meter, which he can examine readily with a soil
auger. Differences below the depth of 2 meters also need to be reflected in the mapping units
if they are significant to the anticipated uses of the soil. However, these differences would
necessarily be used as phases rather than as series or family differentiae. It i important that
any difference at any depth be shown at some categoric level or as a phase, if they affect the
anticipated uses. However, the difference at a depth of 6 or 8 meters requires a power drill to
determine and one has relatively few observations and the phase is about the only possible way
to show these differences.

Question 13

The next series of questions concern particular queries that we have received from people
working with Soil Taxonomy throughout the world, about dificrent aspects of the diagnostic
horizons. The first one concecns the oxic horizon and we have the sam.: query from two
sources question number 19 and those compiled by Professor Rust and also a question from a
soil survey people in Thailand. The Thai people ask why the oxic horizon must have n.ore than
15 percent clay? They commented :hat some soils in Thoiland have red color, diffuse
boundary, very high porosity but do aot have weatherable minerals, or ciay coatings and the sub
horizons fits all the requirements for oxic horizon except the clay parameter and they consider
that it is not comfortable to ideatify this horizon as a cambic horizon because the soil is old and
highly weathered. The questin compiied by Professor Rust reads as follows: we have found
sandy soils with about 5 percent clay wontent that have all the properties of Oxisols except the
clay content and really these properties give them very special nature and behavior. I do not
really know the reascns for westricting oxic horizon to horizesis with greater than 15 percent
clay; there are extensive arcas with sandy soils that have, besides the property of sandy soils,
marked
ckaracteristics that identify thiem &s Oxisols. Should we not permit very sandy soils in the order
of Oxisols?

Guy Smith:

It would be possibie to perrait the oxic horizon to have a texture of sind and te lack all
weatherable minerals. In this case, the horizon would consist ¢f quartz, {ree oxides, perhaps
traces of 1:1 lattice clays. However, the Oxisois grade into the Quartzipsamrents and if we
include in Oxisols, soils with 5 percent clay then we must find some limit betwgen 3 and 5/10
percent clay to stop the oxic horizon a»d go into Quartzipsaminents because Quartzipsamments
are frequently highly weathered and the clay fraction consists of kaolinite and frec oxides.
There must be some sort of limit between the oxic horizon and the Quartzipsamments secause
on the landscape they grade one into another particularly in the Zaire and other paris of
Souw™..zn Africa.

I wave proposed that thc lLimit on clay be diopped and that a iimit on texture be
substitui. d. Namely the oxic horizon should have a sandy loam texture and the
Quartzipsamments sinould have a vandy texture. The taxronomy provides for oxic subgroups of
the Quartzipsa.aments and one -within the landscape go from an Oxisol w an Oxic
Quartzipsamment and finally to 5 Typic Quartzipsamment in which the zand grains are largely
un coated. The clay limit was inserted oviginally in order to make a brieak betwesii the sandy
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loams and the sands or loamy sands on the assumption that the highly weathered soi!s have
virtually no silt. However, we bave found a number of soils that have no weatherable minerals
that have less than 15 percent clay actnally 10 to 12, . ‘d have cnough silt that they have a
sandy loam texture rather tham 2 sand or loamy sand texture. To classify these soils as
Quartzipsamments are tmpossible because of the sandy loam texture. To classify them as
Oxisols is impossible according to the limits in Soil Taxonomy. They become orphans, and
knowing something aboui the soils it seems obvious they belopg better with the Oxisols then
they do with the Entisols which is where they would have to be put if they had no diagnostic
horizon. We have found such soils in Venezuela, and it seems very iikely that they will also
occur in other parts of the world. For the most part the Quartzipsamments have more than 99
percent unweatherable minerals in the silt and sand fraction although the limit in taxonomy is
set at 95 percent. They r.present soils that may be very recent in origin, occurring on coastal
dunes where the sands cn the beach are almost pure quartz. They ozcur on very old landscapes
where the sands have beern in piace for a long time and have had all of the weatherable minerals
removed. They al.o cosur as greatly over-thickened albic horizons with an underlying spodic
horizon that is more than two meters Jdeep. Mest of such soils with the thick albic horizon or
those on the recent dunes, are almost totally lacking in clay and dominated by quartz. The
intergrades between tne Oxisols that have a sandy loam oxic horizon and the Quartzipsamments,
that are almost completely lacking in <¢lay, must find some place in the t2xonomy. Thke
Psamments were distinguished from other soils on the grounds that they have some very
specific physical properties. They are, when dry, subject to blowing and drifting. When drv
they are also very difficult to traverse with wheeled vehicles. The Oxido!s on the other hand do
not have these specific properties. So we need a limit somewhere betwzen the Oxisols and the
Psamments including Quartzipsamments that is based on the pcint at which we begin to develop
these particular properties of psamments. It seemed reasonable to us when we developed the
taxonomy, since there is a2 continual gradation betwseen Oxisols ~nd Quartzipsammants, to have
some limit that recognize the point at which we begin to develop trafficaliility and blowing
problems. This was the basic reason for the 15 percent clay limit, which we kiow now was

wrong because the presence o1 the appreciable silt plus clay does not produce the peculiar
properties of the Psamments.

We prepared, about 10 years ago, a manual of field saii survey investigatioas of showving
the things that the fizld men could du in their effices without requiring the existence of
services from a laboratory. One of the tests that we described is cne for the estimation of the
percent age of quartz in the sand fraction. This is based on covering the sand fraction with a
liquid that has the same refractive index as quartz. When one deoes this the quariz becomes
invisible and the other kinds of sands remain in plain sight in the liquid.

Question 14

Question number 16 compiled by Proiessor Rusi reads as follows: Argillic horizons are
accepted in profiles which belong to the order of Aridisols, Mollisols. and Vertisois. Other
properties (moisture regime, wmollic epipedon, spodic horizen, etc) were considered more
important and given meore diagrostic weight to create G.dess than the argillic horizons. This
was not the case when the oxic horizon was considered, whv? The 7th approximation (Scil
Survey Staff, 1960) gave ithe prominence in the key for soil Orders, (o either the argillic ¢r the
oxic horizon. Finally, in Scil Taxonemy (Soil Survey Staff, 1975) the arzillic was giver priority
over the oxic. Why? Question number 12 compiled by Professor Rust aiso ieiates (0 the same

question as to whky more wzight in thc soil key i given to the argillic than the oxic and asks if
iere is a reasoi. for that.
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Guy Smith:

I should point out first that ;he emphasis to the argillic horizon over the oxic horizon
applies onlv to the soiis in which there is an argillic horizon overlying :he oxic horizon. An
argillic horizon underlying an oxic he:izr is not gronnds for keeping a soil out of Oxisols. We
generally use the principle in developing Soil Taxcnomy that, if we have twn subsurface
diagnostic horizons in the soil, the preference is given at the higher category to the horizon
nearest the sauface. Thus the soil with both a spodic horizon and an acgillic horizon is normally
classified as a Spodoso! 5eczuse the spodic horizon overlies the argillic horizon and the
assumption is, that the more recent pricesses that dominate in the genesis in the soil produce
the diagnostic horizons cioser to the surface than the older process, which produce the
diagnostic horizon at a greater depth. This assumption is consistently used in the various Orders
where we have ihe two or more diagrnosiic subsurface horizons. There is no distinction betwezn
the use of the argillic hnrizon in sv<dosols and in Oxisols. I suspect thess questions about the
argillic korizon's significance to a7 classification arise from a €zilure 1o read carefully the full
text of the discussion of the argiilic horizoz. On page 20 undesr the heading, ‘Significance to
Soil Classification’, there appears this statement "It is stressed that the argiilic horizca is no
more important to soil classification and to soii genesis than many other horizons. It has been
used at a higher categoric levei in some parts of the system only becaise that use bkas producad
g{‘oupings of soils that hi2* ¢ the largest number of common propsrties that are impoitant to use
of wne soils."

TJuestion 15

The next question comes from Thailand and concerns a particular situstion in which you
may find an apparent argillic horizon. Soils develeped on foot hill slopes consists of rock
fragments not rock structurz aand clay coatings can be observed especially around the rock
fragments. Should this be identified as an argillic horizon even thougk the soil eccurs on the
relatively young landscape?

Guy Smith:

It is very commos ia soils that have a skeletal or fragmenta) partici» size /distribution to
find coatings of clay on the vocks. Sni! Taxonomy specifies the importance of clay cozilirgs,
clay skins on edge and in pores and in the skeletal and the fragmental particle size classes, one
does not ordinarily find peds because the structure is controlled by the rock frugments and ix
fragmental particle size classes hecause there 2re no peds and there are no pores other tian the
large ones that are not filled with fine earth. The coatings of clay on the r.ks in skeietal andi
fragmental particles size ciasses indicate that the clay has bzen moved, as a rule, because if one
studies the coarse fragments, vou o not find evidence o: weathering sufficieat o produce the
ciay by weathering in place. I have seen in Norway, a@d in Maine, skeletal or fragmental
particle classes, with clay coatings that extended to a deoth of more than 5 meters. This coes
indicate that the clayr are iz transit hut it does not indicate an accumulation ¢! translocated
clay. In the majority of the scils i my experience, in which one claims ccatings of clay on the
rocks, there is not a sufficient zccumulation of clay iv satisfy the regquirements of an argillic
horizon. The clays seem 0 be in iransit in l2aving the seil complezely But not really
accumulating. Therefore Soif Taxcizomy refers to, accumuiation of clay in clays skins, in pores
‘and on peds but it does mot refer 0 accumulations on rocks. It was the intent that the
accumulation of clays ca recks wouid not be considered adequate for rccogrition of an argillic
horizon. ‘
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Question 16

The next question concerns the difficulty of recognizing 2n argillic horizon in which soils
with a2 high clay content, say 8C percent clay throughout the solum; it is very difficult to
idemify clay skins in such material and the parameter recommended in Soil Taxonomy is the

ratio of fine clay to coarse clay, which is not easily recognizable in the field. The question is,
are there any field recogriticn tests which might help the fieidman tc identify an argillic
horizon in such soils?

Guy Smith:

I know of no field clues that (an be used generally 10 recognize argiliic horizons in soils
with very high clay contenis. If the eluvial horizon nus 80 percent clav and the illuvia! horizon,
90 percent clay, the distinction ¢za be recogmzed by a very exper ienced pedologist. However,
the beginners will not recognize the distinciion betweer horizons that have 10 percent
differences of clay when the clay conient is so high. The things that one may see in the field
would be the colors of the ped faces in such soils. INnt much else can be observed. To make
interpretations of the prescnce or absence of .rgillic horizon some laboratory studies would be
required. The ratio of fine/coarse clay is cne of the most importaat. The difference in clay
content in such soils is commonly due to a difference in sedimentation ratker than pedogenesis.
However in a particular survey area, with somne laboratory analysis of the coarse to fire clay
ratio one can judge that there shouid be an argillic horizon or should not. Some beznichmark
studies in such soils in the laluoratory would be essential in order tc have confidence of ti.¢
presence ¢s absence of xza argllh horizon. These benchmark studies mus: be on 2 survey area
basis. iNo general stotement is posvble.

Question 17

The nex: question is number 34 and is compiled by Professor Rust and raises the whole
quesnon of the use of soi} tempcrature regimes at categoric levels higher than the family. The
question concerns the use of tropic great groups instead of tropic subgroups. For examiple, if an
Aquult with an isohypothermic {emperature regimes has plinthite, a fragipan, an abrupt textural
change, c- a ‘pale’ curve, it falls intc a particular great group regardless of the temperature
regime. While in the same geaeral landscape a soi! without anv of the atove features wouid be
classified as a Typic Tropaavuult.

In other words, when does nr shouid an isoraesic or warmer isotemperature vegime become
of equal importance at the greai group level to soil properiies? I would much rather see the use
of tropic as a subgroup riodifier.

Another alternative »auld bhe io dropr the use of the tropic modifier since the soil 1s
already identified by the isomesic, isothermic, or isohvpothermic temperature designation.

Guy Smyith:

This is not one quesiion but a least three and I must answer one at & time. He asks, for
exampla, if an Aquult with 2n nahypothermsc temperature regime has plinthite, fragipan, or
akrupt textural changss or pale clay curves it falis into a particuiar great group regardless ¢f the
ternperature regxme. I should iike fisst to comment on this one. The Aquults with plinthite are
not uncomron in tropical regions with isotemperaturs regimes; they become rare in the mid-
lnmudes where the temperaiure regimes are hyperthermic or thermic. They are unknown where
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the temperature is mesic. If the temperature is frigid, they are excluded by the definition of
Ultisols. Though we have the range of the Aquults with plinthite from the mid-latitudes where
the temperatures are thermic or warmsar and in the mid-trepics. Actuzlly, we do not have any
Plinthaquuits in the United States. to my knowledge. So that in devising the definitions it was
not necessary to exclude soils with hyparthermic or thermic regimes from the definitions.

Fragipans are virtuaily unknown in inter trepical regions. They are restricted to soils with
thermic in Ultisols or mesic temperature regimes and it seemed unnecessary to write restrictions
in the definitions that eliminated soils that were not known to occur.

In the mid-latitudes, the soils with hyperthermic, thermic, and mesic temperature regimes
are divided at the great group level according to the nature of the epipedon. We have the
Urabraquults and the Ochraquults in the mid-latitudes. If we did not write a requirement of
temperature in the Troraquuits, we would have to divide the tropical soils according to
Umbraguuits and Ochraguaiis. In the tropics, the amount of organic matter is very poorly
related to the darkness of the epipedon. Therefore, having for the United States a separation of
Aquults into Umbraquults zad Ochraqualts, v2 would have (o carry this distinction into the
inter tropical regions, where the color has virtually no relation to the organic matter content.
7 herefore, we havc brought in the teinperature limits irzto the Tropaquults, so that we would
not be bound by the distinctions of Umbraquults and Ochraquults in soils where color has no
relation to organic mattar.

The second question impiies that soil temperature is not a soil property beczuse it states
that an isomesic or warmsr isotemperature regime should be of equal importance to soil
properties. [t is a basic assumption in Soil Taxonomy that soil temperature and seil moisture
regimes are soil properties, althoagh it is disputed by many. The questionzr is one of those who
seems to dispute this assumpticn. if so, he should, I thini,, devise his own ciassificaticn systam
instead of complaining about Soil T'axonomy. There is 10 question but that scil temperature
can be estimated approximately frocm altitude and latitude but there are still considerable
differences between soils with the same elevation and latitude depending on aspect and alse
degending on climatic factors. We have for exampie inter tropical! soils that do not have
isotempersvure regimes particuiarly in southeastern Asia. These may occur in other parts ol the
world but the scil temperatures s2 far have rarely beer measured.

The third part of the question pronoses the use of the tropic modifier at the subgroup
level or to drop it entirely as the soil is already identified by the soil temperaiure regime at the
family level. This identificatice at the family levzl is adequate where one has large scale mans
and the map units are defined :n terms of family or series characteristics. In small scale maps
where the inapping units are mostly in terms of categoric units higher than the family, the soil
temperature regime is nci indicated by the name. In generai, one may assume that the soiis
between the tropics have isotemperaturs regimes but one cannoi be safe in assuming that the
soil temperature is isomesic or warmer between the fropics. It is possible that it is isofrigid. if
this is not indicated by the name of iiic great group, then the temperature must be inferred
from a map that shows elzvaiiaas of the soils, and i:h2 maps of the elevation are difficult for
the pedologist to obtain but esseniial for any interpretations whatever. The soil temperature
regime should be indicated rcughiy by the name if we are going to make interpretations of soil
map units that are made on smail scaiz maps. If it is not implied by the name of the mapping
unit, then the implicatiou must be added as a phase and this complicates legends of small scaie
maps. There are already so many phases that must be shown, siope, stoniness, depth of soil,
texiures, etc. It simplifies the matter of phases if the temperature and the moisture regimes can
be indicated Ly the name of the raxou that is used o identify the mapping unit.

; A common feature of the three questions is the use of tropi~ at the great group or the
.subgroup level. It probably is not materiz! whether one uses tiie tropc modifier at the great
greup or the subgroup leve: ciner than the probiem that requires the extension of the umbric
epinedon or the ochric 2pipedon imporiance intc inter iropicul regiuas. The basic reason for
using it at the great group level was to uvoid the cxtension of these concepts that are applicable
in temperate regions to inter iropity’ regions.
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Question 18

Further to that question, I would like to ask you why the "trop" formative element is used
in some orders at suborder leveal as in Tropepts rather than at great group level.

Guy Smith:

In several of the Orders, as in Alfisols, Ultisols, Mollisols, etc., the sutorders were defined
primarily by the soil moisture regimes. In these orders then, the temperature regime was
brought in to be used on smali scale maps as a subdivision of soi!s with a particular moisture
regime. Therefore, in the Alfisols we had Udalfs, Ustalfs and Xeralfs at the suborder level and
at the great group level we were ~ble to recognize the tropic great groups t¢ avoid the
distinctions according tc the darkaess . the epipedon. ia the Inceptisols the suborders were not
defined on the basiz of s0il moisture. Instead, we had the suborders of Andepts, Ochrepts,
Umbrepts, etc., and therefore, the suborders of Tropepts was set up 0 avoid the distinction at
the suborder level of umbric and ochric epipedon. This is the same problem we had with the
Ultisols where we needed to avoid tliis distinciion between umbric and ochric epipedons in inter
tropical regions. It is possible that we made a serious mistake in subdividing the Inceptisols at
the suborder level into Umbrepts and Ocharepts. This is a problem that must be considered by
another generation that has more expsrience with inter tropical soils thai was available o0 us
when we were developing Seil Taxonomy.

Question 19

Leading on from the last question, it is interesting to note that in the Andisol proposal we
have separated Tropands at suborder level. Could you give the reasuns for this?

Guy Smith:

The recognition of isotemperature regimes in thc Andisols at the suborder leve) is parallel
to the recognition of these temperature regimes in the Inceptisols. The reasons are the same. In
the Andisols as weil as in the Inceptisols, Ultisols, etc., the color value is very poorly related to
the content of organic carbon. If (ke soils are not separated above the great group level where
we recognize amongst Andisols, the Meianudands which are very dark colored, this color value
must be extended to the inter tropical soils where the color value is not related to the organic
matter content. On the island of St. Vincent in the West Indies, for examig'e, the northern halif
of the island is covered by 2 black cinder deposit which dominates the color of the soil. The
blackness is not related to the organic carbon, and the morz weathered the cinders become the
lighter they become in color. We wanated to avoid using color value as an ind:ication of organic
matter contents in the inter tropical regions.
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Question 20

The next question is from Thailan¢ and asks in essence, wny the criteria used to
distinguish Tropaquults are not used to distinguish Tropaquepts or Tropaqualfs.

Guy Smith;

The question is not quite properly phrased. In the Paleaquults 2ad Tropaquults, the
requirement for color is only that the hue by 2.5% or 5Y accompanied by mottles due to
segregatiot. of iron, or, if the hue is 10YR or redder, then the low chromas are required.
Working in Venezuela, I examined the evidences of wetness for aquic great groups and
stborders, and made the proposal tha: the definition used for Ultisols be extended in all orcers
to the inter tropical regions. Namely, the Inceptisols, the Mollisols, the Oxisols, the Entisols,
etc., in Venezuela if they were wet, commonly marked the wetness by the yeliow hues
accompanied by moitles. The criteria used for the Ultisols might have been applied more
generally in Soil Taxonon:y had we had few examples of other kinds of inter tropical soils.

Question 21

Questions regarding the spodic horizon and Spodosol, generally. The first one is number 8
in those listed by Professor Rust and reads as follows: the spodic horizon as presentiy defired,
relies heavily on laboratory data and in fact, can hardly oe established withovt it. Does not this

requirement put a considerable burden on the field soils scienticts in their attempt to classify
soils?

Guy Smith:

Soil Taxonomy specificaily provides criteria for identification of spodic horizons in the
field without laboratory data. In my experience it is rather rare vhat laboratory data are
required excent in transitional soils where the spodic horizon is marginal to a cambic horizon. I
have been criticized by the people working in laboratories that identification of the spodic
horizon is too often by field criteria and that the chemical properties are inadequately
emphasized. :

For field identification the only equipment needed, is a rather powerful hand lens or a
pocket microscope that is capable of giving the 60 power magnitication. If with this lens the
individual is able to identify the crack coatings on sand grains or the pellets, the icentificaticn
can be made in the field without any laboratory analysis. It is also true that the spodic horizon
reacts to fluoride and the Field’s test for allophane is used in a number of countries whsre there
is no volcanic ash, to idertify the spodic horizon and distinguish it from the cambic horizon.
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Question 22

We have hiad some trouble in New Zealand in ciassifying soils with spodic characteristics
which have alsu high clay contents; these are sorne of the classic Kauri Podzols of the previous
classification and we find that the horizon with spodic characteristics, may have clay contents as
high as 80 percent and if we calculate the pyrophosphate iron and aluminum to clay ratio on the
basis of the clay content of the whole horizca, we cannot have a spodic horizon because it is far
less than is required by the definitior. Can you advise or recommend what we should do about
the classification of such soils which obviously have spodic characteristics to some degree?

Guy Smith:

I have seen such soils in New Zealand where the Kauri has produced, what appears to be
a spodic horizon and I have aiso seen such soils in Europe where there has been a vegetation of
Caluna. In both cases the high clay content appears t¢ be due to the presence of an argillic
horizon and the clay skins or coatings are commonly very obvious in the fine textured horizons.
The spodic characteristics occur as a very thin layer above the argillic horizon and as rather
thick coatings within the argillic horizon where there is obviously some sort of tonguing due to
the illuviation of the clay. it is more or less reminiscent of a glossic horizon, but the zones in
which the clay has been removed are now in filled with a very highly carbonaceous, very black
material, that has all the characteristics of the spodic horizon. If the soil horizon is semapled as
a bulk sample the clay content does prevent the identification in tiie laboratory of the horizon
as a spodic horizon. However, if the soil is sampied not as a bulk horizon but as parts, then the
spodic parts will not be found to have the high clay content; the high clay content is not the
black material that you find between the peds.

Guestion 23

We have a small point of inquiry about the criterion for the spodic horizon concerning the
ratic of pyrophosphate iron and aiuminum tc percent clay, which is equal to or greater than §.2.
Ragg, Mckeague, and Simonson, hawve stated that if the ratio is equal to or greater than 0.13 it
qualifies for a spodic (that iz using only one significant figure). Is this what was intended?

Guy Smith:

~The intent of the definition oi the spodic horizon as well as in 2ll definitions t-.roughout
Soil Taxonomy that the numbers foliow the normal mathematical rules for roundin:,. If only
~one decimal is used in the definitions, the numbers that are intermediate are rounded according
to normal mathematical rules, e.g., 0.16 is rounded to 0.2, This was done thrcughout Soil
Taxonnmy except in the definition of the Andepts where one decimal too many was inserted
‘and we used the numbers .85 for bulk density which is more grecise than can be measured in
the laboratory- and we should nave used 0.9 or 0.8 or some number without two significant
decimals.
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Question 24

One of the greatest chauges in the classification of Spodosols in New Zealand when we use
taxonomy is that, previcusly these soils were mostly cailed podzols and were identified most
readily in the field by the presence of pale colored horizons analogoas te the albic horizon.
Now that we have used taxomomy, ikis horizon has no impact on the classification until below
family level. Some pedologisis are concerned at losing the utility of this horizon in their field
identification and mapping and this question refers, in general terms, why an albic horizon in
Spodosols is not given greaier prominence at a higher level in the classification and in particular
why there could not be a subo- jer ¢f Albods.

Guy Smith:

On page 8 of Soil Taxonomy the sixth aitribute that we desired for the taxonomy was that
the differentiae should kesp an undisiurbed soil and its cultivated cr otherwise man-modified
equivalence in the same tazon insofar as possible. If the albic horizon is thin, the mere clearing
of the foresi, seeding of grass, and pasturing car. destroy a rather respec:zble albic horizon,
This I demonstrated in one of the type iccations of one soil in New Zealand where, in the road
bank there wa: a good albic horizon hut if one crossed rhe fence inio the pasture it was gone.
This would mean then thai if we are going to emphasize the presence or absence of an albic
horizon more than the presence of a spodic horizon, one would have to draw a boundary along
the fence because that is where the aibic horizon stopped. It would be possinle of course to
emphasize the albic horizon at the expense of the nusture of the spodic horizo: and if we did
that, we would have perhaps an Albod and a Chromod and then these would be subdivided at
the great group level intc humic and other types of spodic horizons.. We felt when we develop
taxonomy, perhaps erroneously, that the nature of the materials that accumsulated should be
given greater weight than the presence or absence of an albic horizon. Certainly if one were to
emphasize the importance  of the albic horizon, the definition would hkave to require that it
extznds tc depths greater than 25 cin; otherwise plowing would change the nature of the
classification of the soil. o

Question 25

In many young landscapes (this is particularly so in the south island of New Zealand), the
landscape comprises Incepiisois grading to Spedosols and detailed soil surveys in this
environment reveal intergrades between Inceptisols and Spodosols. There is no provision in Soil
Taxcriomy for spodic subgroups of Incepiisols, Cou!d you comment on what should be done in
a situation like this?

Guy Smith:
The Soil Taxonomy was Jesigned so that the ieast possible disturbance would be made if
aew knowledge and experience indicated that we shouid change some part of the system. In
this situation where an intergrade may be desired between an Inceptisol (a Dystrochrept) and a
Spodosol, the people who hzve scime -experience with the.e soils must propose that this
intergrade be introduced into the systzm. In making such a proposal it would be essential that
- the man who makes the proposal. propcses also a definition for the spodic subgroup of the
Inceptisol. . This is perhaps the most difficult part for making a proposal for a change. We sneed
to have not only the proposed definition but we need also to kave some reason why the change
should be made. Does it improve accuracy of interpretations, if so this should be spelled cut in
the proposal. ' ‘ :
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Questicn 26

The next guestion cemes from both New Zealand 2and from Thailand and concerns the
identification of base saturation 13 distinguish beiween Alfisois and Ultisols. The Tha’ question
reads, why i percent base saturation determined at 1.25 m below the top of the argiliic horizen
or at 1.3 ineter below the scil surface. In addition, the Thai pedologist would like to know
what to do if at 1.8 maters, therc is a iithologic discontinuity with contrasting material. The
New Zealand question asks, what is meant by identification of base saturation at certain depths
below the argillic horizon. Szconaly, it asks if the sample should be from a thin layer or is an
auger sample from the approxiryate depth satisfactory or should the whole horizon in which the
depth cccurs be sampled. Thirdly, what is the intent of the requirement of base saturation at
depth particulariy when tihe dystro-eutrc distinction is made on the basis of base saturztion ¢f
the major part of the profile?

Guy Smith:

The first comment is, on what is rueant by the word at a depth of one and a quarter
meters or 1.8 meters. This means according to the English language, "at". It can be mea.ured
in one of two ways. Either one takes 2 sample of a thin subhorizon ar the specified dcpth or
ore samples all horizons above and Lelow the critical depth and then makes a smooth curve of
the data and the depth at which that curve crosses the 33 percent base saturation is either above
or dSelow ti:e critical depth of 1.8 m or 1.25 m. If the smooth curve croises the 35 parcent basn
saturation limi: at a depth skallower than the critical of 1.25 or 1.8 m then the base saturation is
certainly less than 35 percent at the critical depth.

The reason for the chaicr of 35 percent at the critica! depth speciiied, is the simple one
that is common to all the definitions in the taxonomy. {t is that we got groupings that
permitted us ~» make more statements and more precise statements about the soil use then we
could otherwise make with arother iimit of base saturation or another limit of depth.

If there is a lithelogical disceatinuity at or above the critical depths of 1.25 or 1.8 m the
base saturation at these cricical depths i still the 35 percent limit between the Alfisols and
Ultisols. The base saturation of 2 specific horizon is not Just a property of that specific horizon
but it ref’ects the entire process of leaching znd recycling of bases in the scii which aff ects the
whole soil in all horizons rot just the one horizon. The base saturation curves are quite
interesting properties of the wheie sei! rather than of any specific horizon,

{Question 27

Quesdon number 3 csmpiled by Professor Rust reads why was base saturation chosen as
the (only?) differentiating criterix beiween Alfisols and Ulkisols? By using it at different Jevels,
does not this "violate” some ruie of logic and or taxonomy? ‘

Guy Smith:

As we pointed out in the 7ih Approximatizn (Soil Survey Sta{f, 1960), taxonomies are
devices of men made for specific puipeses, not truths that we have discovered. Tkis is one
general rule of logic and of ciassification. It has been recogrized in the biological taxcnomies

- .starting with Linnaeus. In the Linnaesn taxonomy of plants and animals, the principz! kind of

“plant or animal, was the species. Linnzeus said that a botanist must know and remember every
genus, (Cain, ). John Stewart Mii {1891) pointed out, that objects had to be classified for a
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purposz snd that if there were different purposes there counid be several classifications or
taxonomies; ke called them scieatific classifications, of the same objects depending on the
purpose. Miil said that the best classification was the one that permitted the largest number of
the most impor‘ant statement about a given class of objects.

There is a distinction betwezen the taxonomies of plants and animals on the one hand and
soils on the other. The taxonomies of living organisms have in the past generally been built on
the phylogenetic principles, nameiy that of descent. When we try to classify soils, then there
are no principles of desceat. There are no common ancestors of soils. They are not living
orgaeisms; they are as we zil know, in the border line area between the biological and earth
sciences. But the logical principles of John Stewart Mill, that the best taxonomy or scieatific
classificstion is the one that permits the greatest number of the most important statements aboui
the objects that have been ciassified still applies. In soil science these important statements are
our interprefations, not our theory of genesis. Therefcre in order to be able 10 make any
statements of any sort aboui the classification or taxonomy of soils it is necessary to use the
same criteria at different categories. ‘The biological taxoncmist mxkes very little, if any, use of
the orders in the classes themselves; he is concerned with the species. The pedologists who must
make soil surveys at varying sczies, makes principal use orf the higher categories with smali scale
maps and principal use of the lower categories with large scale maps. In order 0 be able tn
make anty statements whaiever aboui the gifferent orders, that can be used with extremely smail
scale maps, the most impoitaiz characieristics to the use of the soils must be used at the order
level. With somewhat larger smali scale maps, the map units may be defined in terms of
suborders or great groups (alway: in terms of phases of course); we imay want to make
somewhat sma'ler distinctions in the characteristics that we have used between the orders.
When we get to the level of great groups or subgroups used in somewhat larges scale maps, the
same characteristics that we have used at the order level may or may not be important but we
use them when they are important, important iz the sense that they permit us to make
statemeats about the classes that we zie showing on our maps. In the detailed soil maps we
must have all of the accumuiated differences to the maximum extent possible, of features or
properties such as base satvration, scil moisture, soil tempersature, many, many properties are
used throughout the taxonomy. The general rule is that we make the least subdivisions af
properties at the highest categories and the maximum subdivisions of properties in the lowsst
categories because the lowest categories are only used in the large scale maps. The biologists
who do not make maps at different scales are net concerned with this particular prodlem. The
problem is that cited by John Stewart Mill, that the best taxonormy is that one that permils one 1o
rake the most statements about the most important properties of the units that have been
classified. It is one of the sirengths of Soil T.axonomy not the weaknesses iha: we use the same
propertics in different categaries. The fewest subdivisions of a given property aie used in the
higher categories. The largest number of subdivisions of the property are used in the lowest
categories. This is completely ia agreement with the logic of John Stewart Mill or any other
taxonomist I know. If the pedclogist were to read the modern literature of the taxonomy of
piants or animals, just 2 fe'w books, he would find statements such like the ene I would cite
from Cain, that if the botanist or zoologist were fuced with the probiems of classifying plants or
animals according to variability over both time and space, he would find the present system
intolerable. The variability aver space of a specics of animals is something that caii be observed
today. The variabiiity over time is something that depznds on the fossil record and is not only
imperfect but often compleiciv abseni. In soils we must deal with this variability aver tire and
over space. This is therefore a major difference betwezn taxoromy of soils and taxonomy of
living organisms. We therefore must deal with the taxcnomy of soils in a somewhat different
manner ihat do the botanists or zoologists deal with their taxonomies. Actually, Cain has
suggasted that it would be better to drop the system completely and devise a new svstem but be
says because of the priority of nomerclaiure, we woule get intc so many troubles that it is
probabiy not worthwhile. When we started to devzlop Soil Taxonomy we decided that if we
were goirg 0 make a break- with the past we had best make it completely at this moment that
~we publish Soil Taxonomy. -

. The reason that we.choss base saturation to separate Alfisols and Ultisols was again that it
let us make the most precise statements about the soils included in Alfisols versus Ultisols. The
particular ;statements that we wanted to make about these two classes of soils depended on
whether they could be used with or without amendments. The Ultiscis cannot be used for a
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permanent agriculture without amendments except througa a system of fallow. The Alfisals
have been used without fertilizers or amendmenis for some few thousands of ycars and a
permanent agriculture can be based on e Aifisols without amendment. This is not generally s
with Ultisols, which afisr a time, g2per''y the soils become so depleted of hases that they
cannot be used for agriculture at ail even with fallow. This seemed an important statement that
we wculd like to make about the order, at the order ievel, and it was therefore the base
saturation that we selected to reflect the difference tetween the soils requiring fallow periods
and soils that could be used permanently.

Question 28

I have always been interested in the rhodic great groups and in some of the rhodic
subgroups because of the distinciive color and I have often wondered what this color signifies in
terms of accompanying characteristics and what was the reason for setting up the rhodic great
groups. '

Guy Smith:

If one ex-mines the soils that are included in Aifisols and Ultisols at any given suborder
level, one finds generally that there are scils that have severe problems of soil structure. The
physicists, the agricultural engineers have not been able to quantify methods for measuring soil
structure and yet this is one of the most important properties to agricuiture that a soil possesses.
Examining the soils that are classified as Xeralfs or Udults, one runs into soils that have no
structural problems occasionaliy tut gensrally there are serious problems of soil structure under
cultivation. The soils that do not kave serious problems of structure, we first had found in the
U. S., always had dark red colors, The original definitions of the rhodic great groups required
values moist of 3 or less and hues redder than SYR. In Tazmania, I was shown soils ¢ a single
lava flow froin hish elevaticn to sea level. and the hue became less red as the elevation
incrensed but the structural stability of the soils was the same irrespective of hue. The value
did not change with elevation. Trerefore, in the Ultisols in defining the rhodic great groups,
the requirement of the red hue was gropped but the requirement of the low value was retained.

Because, so far as we now know these soils are always developed from basic parent
mzterials such as basalts, limestones, etc. The contents of phosphorus are generaily higher in
the rhodic great groups than in the others. The use of the color value and the chroma was
predicated on the assumption that these features wers correlated with the structural problems,
with the phosphcrus contents, and so on. There were mmany covarving properties iha: were
extremely important to soil use in the rhodic great groups. No matter where one finds them
they are about the most intensively farmed soils of the particular suborder. Rhodic great groups
were not set vp in Moilisols because there were no particular differences in soil structure with
soils that have a mollic epipedon. The formative element ‘rhodic’ implies red, whereas the
actual characteristic used in Ultisols is the color value. This may disturb some peopie but are
must recall that tiiere are rhododendrors that are purple in color.
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Question 29

Some soils in the tropics and in Thailand, in particular, have a thin argillic horizon over
shale._ Because the shale is high in clay, the clay percentage does not decrease with depth. The
question is, should these scils be classified as *pale’ great groups.

Guy Smith:

There are pale great groups in several orders, Alfisols, Aridisols, Molliso!s, Ultisols 2re
examples, and in each order or suborder the definitions of ihe pale great groups vary. In the
Ultisols, the pale great groups mast in addition to the clay distribution lack very many
weatherable minerals. In the other groups the deiinition varies, suborder by suborder but have
no relatioa to the clay distribution aion2. In every definition there are characteristics other than
the clay distribution and in addition to the clay distribution. In some pale great groups, an
abrupt textural change between A and B is used as a part of the definition of the pale great
groups. In otheérs a reddish hue ¢r mottles of high chrema are a part of the definition. It
weuld not be intended to grcup a scil in a pale great group solely on the clay distribution.

Queastion 30

In Soil Taxonomy, a common strategy is to chose a pararaeter which has morphological
expression and is covariant with other properties which are of interest for the classification. A
case in point is the use of the presence of secondary carbonates to distinguish ustic and udic
subgroups or moisture regimes. This parameter was chosen because it was assumed to have
covariant properties wherever it occurred. However, testing has indicated that it is not always
covariant and in many landscapus, particularly in non continental landscapes, where loess is
noncalcareous, moisture regime changes are not recognized or not accompanied by secondary
carbonate depositions. Would you itke to comment on that in particular, and also on the
flexibility that Soil Taxcnorsy has, to accommodate to that situation?

Guy Smith:

It must be remembered that, while Soil Taxonemy was intended to group the soils of the
United States, with which we had experience, it was alsc intended that it should be possible to
extend the definitions so that thev would be applicable to soils of other countries. In the
iInited States the soils with ustic or xeric moisture regimes are almost always from parent
materials that have carbonates or therz are carbonates in the dust that falls on the soils. The
original taxonomy used in the Unifed States, that of Marbut, divided all the soils at the highesi
category according te the presence or absence of a horizon of accumulation of calcium
carbonate. The emphasis on this horizos has been greatly reduced in the classification of 1938
and in Soil Taxonomy. However, the prejudice in favor of using this horizon continues to exist
because of its long traditional use in classification. The definitions in which the presence at a
given depth according to particie size distribution of a horizon of calcium carbonate
accumulation, assumed 2 relationship between the depth of water penetration into the soil which
in turn was correlated with the moisture regime. The limits of depth were selected according to
- the -traditional concopts that the depih 10 the carbonates varied with the rainfail. These were
always in regions in which the rainfall was limited, and genstically the depth te the horizon of
‘accurnulation of calcium carbonate was a function of the total rainfall and of the soil

- temperatuse.
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In Venezueia, ! found that the soils with ustic nioisiure regimes and with dry periods
ranging from 6 to 9 months had carbonate accumulation at depth provided that the parent
materials "vere calcareous. Noncalcareous parent materials gave rise to soils without carbonate
accumulation irrespective of tie length of the dry season, that is the length of time on the
average during whicli the muisture control section was partly or entirely dry. Therefore, we
had soils from noncalcareous materials that were margina! to Aridisols but had to be placed in
udic subgroups by the deiiritions in Soii Taxonomy. This is irrational that correlation between
the depth to carbonates and the moisture regime is very imperfect. The relationship dcpends
not only on the amount of rainfall hut oa the distribution of the rainfall and on the carbenate
content of the parent materials. Therefore, in Venezuela, having reviewed the application of
the definiticns of Soil Texonromy to soiis in a wet/dry tropical climate, it was obvious that we
could not use carbonatez as a basis for defining udic and aridic subgroups of Moilisols or
Alfisols. I therefore proposed that the definitions be changed and that the depth to secondary
carhonates be eliminated completely from the definitions and that the definitions be rewritten
on the basis of the length of tims durihvg the average year or during some percentage of vears
that the moisture control section was dry in some part or in all parts.

Queszion 31

The next question is #30 in those compiled by Professor Rus: and asks why was the
argillic horizon clay increase esiallishzd as a 20 parcent relative increase compared to the
overlying eluvial korizon?

Guy Smith:

The French Taxonomy uses an increase of 40 percent as a basis for recognizing different
classes, particulariy the so! fessive. Amongst the Mollisols, the existence of an argillic horizon is
rather widespread and marks the break between the late Pleistocene Mollisols and the Holocene
Mollisols. In these soils the break between the eluvial and illuvial horizons is at zbout an
increase of 20 percent in clay. This is actually the minimum limit in the Mollisols at which we
thought the field man could identify the change in the paiticle size distribution or texture.
Therefore, in Seil Taxonomy we took the absolute relative increase of 20 percent from the
Moiiisols as our minimum for recognitica of an argillic horizon. In Affiscle and Ultisols, the
normal situation is that the increase is 40 percent or more. it must be remembered that this
increase of 20 percent is applisd only to soils having clay conterts ranging beiween 20 and 40
percent in the eluvial horizon. Tre 20 percent increase in a soil which has 20 percent clay
means the field man must distinguish between 20 and 25 percent clay, with his fingers. We
desired to have defir’'tions that could be applied in the field without referring samples to the
laboratory.

Question 32

The next question is #31 in those compiled by Professor Rust. Where does the criterion
- of 1 percent or more of oriented ciay in the argillic come from? We think it is very difficult to
follow the criteria with reasonable precision because the statistics of point counting in the
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niicroscape, show that we need about 3,500 counts for eack thin section to be 95 percent sure in
a 10 percent erzor.

Guy Smith:

One must first remeiuber that the limit is 1 percent of the oriented clays not 1.0. A 19
nercent error therefore is not on'y permissible but probably expected. If the point count shows
1/2 percent or niore, the rounding of r.umbers will bring it to the necessary 1 percent.

The assurmption was, in this limit ‘hat if the clay-skins could be identified in the field
there would be a least ! peicent in thin secticas. This assur. ption may not have been justified
and it was proposed for testing but that no one had ever criticized it when it came time to print
Soil Tecxonomy. '

Question 33

The nexi question, I would like to ask 15 I believe it is a widely held assumption of
practicing pedologists anyway, that both the presence of clay skins and a clay bulge are required
for an areillic horizon in most cases. I understand now from talking with you that the emphasis
on this is not ouite carrect.

Guy Smith:

Surely, no clay increase can be required in soils that have been trurcated or in soils in
which there is a lithologic discontisuity giving rise to an argillic horizon even witii less clay
then in the surface mantle. In these cases where there is ro increase in clay between the argillic
horizca and any overlving horizon, such as a plowlayer, we do require 1 percent cutans. This
limiz of 1 porcent was set so low that if the pedologist in the fisld would identify some he
surely would have the necessary number of clay skins in the soil.

If the clays have 2:1 lattice munerals, the argillic horizon dees not need to have clay skins,
if thzre are skeletons in an overlying horizon. It is pointed out in the discussion, rather than
the sumraary, that in some places particularly those with wet/dry seasons, the soecia! field
studies are neec¢ed more thas laboratory stucies to identify the presence of the horizon with
illuviz? clay. If the polypedon has a range in elevation and if the bouncary between the surface
#nd the heavier textured underlyirg horizon is clear or abrupt, it may bhe necessary 10 trace the
finer textured horizon faterally fo be sure th=t it is not a depositional feat:re. If the increase in
clay is marked enough to be cbiservable, and if the boundary i3 clear or abrupt it is extremely
difficult to assign the origin of the finer textured horizon to differential weathering. Moisture
conditions ir the soil do not change abruptly but rather gradually. But in the discussion rather
than in the summary it is pointed cut that the {ield studies alone can realisticall”r indicate the
itluvial nature of the finer textured horizon.

It also pointed ou! thai the significance of the argillic horizon to soil genesis is not
particvlarly more important than that of any other kind of diagnostic horizon. 7Too much
attention generally has been given tc the presence or absence of clay skins in soils. The
important thing about the clay skins is that normally they have marked influence on the amount
~of nutrient elements that are cycied by plants. They have more nitrogen, phosghorus,
poiassium, than do the ped inieriors.  If the finer textured ;ubsurface horizon is not actually .
illuvial it is not so important to the plants as is the nature of the nuirient content of the ped
coatings of the surfaces of the peds. ‘This is tie important thing in relation to plant nutrition.
In many soiis with extremely low fertility; soils in which the nutrienis are maixtained in the soil
- by plant cycling, the roots are ahle to reach the subsurface herizon and extract water because
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caicium iz cycled and i3 present in the ccatings on the peds; voids with coatings along which
water carrying the recycled nutricais move. Without the calcium the roc®s cannot enter the

suvsurface horizons and therefore cannot utilize the available water and the soils become
extremely droughty.

fiuestion 34

The next question is nr-mber 32, compiled by Professor Rust, and it asks, what is the
reasoning for using the illuvial horizon (or surface) as a reference for the required increase in
clay Tor the argillic horizon, instead of the underlying horizon? In other types of pedogenic
horizons, such as calcic, gypsic eic. the C horizon is used as, at least partially, as a reference
point. It seems ‘o me thst in soils that are truncated, the C horizon would be an acceptable
reference point. Likewise, the C horizon could be a ressonable reference point in a soil
developed in a relatively uniform porent material in a stable landscane.

=i

Guy Smith:

There are several difficuitics in using the C horizon as a reference point for identification
of an argillic horizon. One i that, we would necessarily have to use the statement that "the clay
decrease in an urderlying horizon” because we have consistently avoided the use of A, B, and C
in Soil Taxonomy. The peGulogists can argue endlessly about what is B, and what is C without
ever reacning an agreement and the base of the argillic horizon, as assigned by different
pedologist, will then vary greatly in depths. Secondly if there is a lithologic discontinuity near
the base of the argillic horizon, then using the underlying horizon in such situations means that
the definition cannot be applied uriversa!ly ¢r can only apply to some kinds of soii where the
parent material is uniform. Wiat then does one do when the paren: materials are not uniform.
In this situation one must have sorie sther kind of reference and the only universally applicable
differential that I can find wa: the presence of clay skins in the horizon that we would iike to
call an argillic horizon.

Question 35

The next question is rumber 28 from those compiled by Professor Rust and asks how did
you arrive at the general corcept of diagnostics horizons.

Guy Smith:

In the early approximaticn that led up o the development of Soil Texonomy we tested the
groupings of soils according to the nature of the horizons; sviis with A horizons only, soils with
‘A and B horizons where grouped into separate taxa in the appr imations. We shortiy realized
that the nature of the B horizonm was important and we begay to talk about the textural B
horizons the podzol B hcrizens, etc. This was the first step toward the use of the diagnostic
horizons. It was not too many approxirmatio._: along, before we realized tha: the pedologist
-~ would not agree on a B horizon. Aad yet this kas been used in the highest categories of the
_approximaticas. 1 sent.out the list of approximations in which ! spoke of a latosolic B horizon
- and gave a partial definition of what it shoul¢ be like. The commeats 1 received are mostly
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concerned with whether or not if’ this was a B horizon and 1 got no comments of whether the
def:mtxon.wxll produce useful groupings or not. So at this point I stopped referring to A, B,
and C horizons and startzd the nse of the diagnostic horizorns.

There were furthes probtlems that some of the diagnostic horizens could, only with great
difficulty, be considered A, B, or C; there were other kinds of horizons. For example what is a
duripan? It is not an A, because its a subsurface horizon, it is a horizon of accumulation of
silica and occasionally of iror: but is it a B horizon. Pedologists generally would not consider it
a B, horizon if there were an overlying argiltic horizon which is a very common situation. The
Canadian pedologists consider the hcrizon of accumulaticn of carbonates as a B horizon;
American pedologists consider it asz a C horizon, Cca versus the Canadian Bca and there seemed
nc prospact of any international agreement on whether a horizen of carbonate accumulation is a
B horizon or a C horizon. Therefore the use oi' A, B, and T was impossisle in a general system
hecause of lack of agreement amcngst pedologists ané, the only alternative was the zubstitution

of diagnostics horizons ahout which the original concept of A, B, and C would not interfere
with general agreement.

Question 36

The next question is number 33 from those compiled by Professor Rust and asks wiy is 12
kilograms of organic carbon used to separzte humic great groups.

Guy Smith:

There i1s only one great group, Humitropept. where 12 kilograms is used as a limit to
separate the great group from others in the same suborders. There are some suborders, as in the
case of Humult, where 12 kilograms of carbon is used. There are other humic suborders such
as Humox in which the limit is oot 12 but 16 kilos of carbon. The reason is again the same as
in other questions that the groupinss that were achieved by using these limits seem to permit
more statements about the taxa that were formed and more accurate interpretations. We tested
limits of 20 kilos of carbon, i6 kilos of carbon, 12 kilos of carbon, and no one limit seemed to
be useful in all of the different orders. The 12 kilos of carbon per cubic meter seem tz give
the best groupings for Ultisols and Inceptisols but a higher limit of 16 kg seem best for Oxisols.

In every case, the limit was not strictly on carbon but also involved the temperature regime of
the soil. ‘

Question 37

In many cool temperate forested regions, litter accumulates to considerable depth bereath
the -forest trees. The question asks, how to distinguishk between an O horizon and a Histosol
- = .. .when you have litter to depth of greater than 60 cm. It doesn’t seem as if it is appropriate to

" classif'y such a soil as a Histosol %ut it is not clear how you avoid it. .

-29 -




Leamy Interview

Guy Smith:

You avoid it by changing the definitions in Soil Taxonomy. Nobody is perfect, and there
seems $0 be some zonfusion in the definition of organic and inorganic soils. I know that under
the Kauri trees in New Zealand the O horizon can be more than a me’ar thick near the tree,
getting a few meters away from the trunk of the tree, the litter beccmes much shallower.
Nevertheless, one does not want tc have a complex of Histosols and mineral soils with the limit
being 2 small circle around the trunk of the existing tree. T*. definition in Soil Taxaonomy,
however, requires that the soi! be classified as a Histoso!l if the 0 horizon is more than £0 cm
thick. Some clarification in th= pext addition of Soil Taxonomy seems to be necessary and as a
general rule, when one runs inivc a situation of this sort where the soil is obviouslv mis-
classified, some comments should be mzde to the Soil Conservation Service so that they will be
aware of the deficiencies i the cuirsnt edition.

Question 38

The next question conczrns the fragipans and asks speciicuiiy why or what is the genetic
reason for the condition in thz sdescriztior, thai fragipan nas an illuvial horizon. Comment is
made that not many New Zealand fragipans have an illuvial horizon. The question further asks
to comment on whether or not there should be a fragic diagnostic horizon which would be one
that does quite meet the fragipan definition - nothing particular!y with regard to root spacing.

Guy Smith:

The reason for the statement that there is a illuvial horizon above a fragipan, unless the
soil has been trunsated, is simply that, in the experience that I have had, such a horizon aiways
axists. Because we do no! understand very well the genesis of fragipan there is no genetic
reason to this. It is only a matter of general observatior. It is very likely, now, that I have had
an opportunity to look at irzgipans a% some length in New Zealand that the iliuvial horizon that
I described is one in which ferrolysis has been an important factor, ferrolysis being the
destruction of clay under siternating wet and dry conditions. There are enough problems in
identification of a fragipan that we eventually decided in the U.S. that it was an either/or
situation, that the soil kad a frugipan or i. did not have a fragipan. But we did provide for
intergrades where the brittleness was obs:rvable in aa appreciable part of the fabric ot the

- horizon but the roots were present at inteivals of less than i cm. For exampie page 129 Soil

" Taxonomy, we provide for a Fragic Glossucalf. They are like the typic except that they do not
have a brittle matrix. It is much sirapler to deline these subgroups on the percentage of the
matrix that is brittle when mcist, then it is to establish a new diagnostic horizon that is
somawhere between a fragipan and no frag:pan.

Question 39

The next question comes fror: Thailsnd and concerns the particle size class at the family
level and the question-is why do we have to use the weigiited average of the control seciion for
" soils containing coarse fragments (2 mm in diameter or larger). - A thin and dense band of
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gravei such as ironstone can make root penetration impossible even though the weighted average
oi the iron stone is less than 35%

Guy Smith:

It seems probable that whosever asks this guestion is concerned with a diagnostic horizon
that has not yet been defined or namad. While I have seen many scils in the tropical region
that coniain considerably more than 35% ironstone, 1 have never seen a horizon that was
important to the penetratica of roots or water. 1 have had proposals for a diagnostic horizon
containing ironstone but ihe proposals were not acceptable because they wiil transfer any
stonelines in tropical soils into a diagnostic horizon. In othker parts of the world, stonelines are
not recognized as diagnosiic properties. Soil Taxonomy gives considerable weight to horizons
that interfere with the penetration of roots. If such horizons exist in the tropical regions there
should be some proposals for a new diagnostic horizon. In my tiaveis, no one has ever
concerned themselves with shiowing me sucl a horizon, so I assume tha? it is not an important
property. This is an assumption and it rniiy not be a valid one for interpretations of soil on a
particular plantation or & particular tract of land that someone wants to cultivate. Soil
Taxonomy cdoes not concern itsaif with area! extent. We are concerned with the interpretations
that must be made for a particular “ruct of land whether or not this 3 common or extensive
situation or whether it iy rare. The legend for the soil map of the world by FAO and
UNESCO, is one that of necessity depends on areal extent. Soils that are very extensive in the
world can be shown. Occasional soils of small extent cannot be shown in their presence while
important. A particular tract of land cannot be indicated in the legend because in the world as
a whole they are exceptionat evea though the properties are extremely important on that
particular piece of land. Therefore if there are such horizons with ironstone that are
impenetrable by roots somecne would suggest a new diagnostic horizon just as I have, since
retirement, suggested the densipan and the lithoplinthic horizons. There are certainly other
horizous that should appear in taxonomy that kave not been suggested.

Questicn 40

I would like now to discuss with you generally the use of climatic parameters ‘n Soil
Taxonomy and perhaps we can start by using one of tne questions compiled by Professor Rust
(number 2 in his list) whici: states why were temperature and moisture chosen as differentiating
criteria when in fact they would seem to be external factors to the soil.

Guy Smith:

It would appszar from .he guestion that if one inscrted a thermometer intoc 2 soil one
would not get a reading; the s0:! hias no temperature according to the question. This ig a rather
general protlem with people who have not had an experience with soils over a wide geographic
range. TThe temperature at one mowment or at one day is not necessarily the same as the
temperature at another momeat or another day. Yet there is a temperature. When the late Dr.
Keliogg went to Canada some years 2go to examine the reasons why alfalfa (lucern) was
suffering from deficiencies ¢f sulfur, he carried with nhim a thermometer. The soils have a
layer of gypsum at about 50 cm depth and yet the gifaifa was suifering severely from sulfur
deficiencies in the presence of gypsura. He demonstrated to his Canadian host that the horizon
that contzined gypsuim had a temperature that was toc low to pnrmxt the aifalfa roots to enter

~and he demonstrated also that there were no roots in that niorizon. Is this then not a soil
property? In my Judgement it i3 the lcw soil temperature that pravented the alfalfa roots from
“entering the horizon with gypsume and obtaining the necessary sulfur. What causes the low
~ temperature of the soil miaybe the climate perhaps and probably is but still it is also a seil

prnperty Tne soil temperature can be increased in the summer by removing an msulatmg layer

- 3f -



Learay Interview

such as an O horizon so thai with a given climate the soil temperature is not necessarily the
same in soils that are undergoing the different uses. This does not mean however that there is
no temperature. The soils of Northern Canada have very different temperatures from the soils
from the West Indies. The soil temperature is not only important to the growth of plants, if it
becomes low enough to impede the growth of the roots and it is also an important cause of soi!
differencss. The temperaiure is exceedingly important in the rate of chemical processes and
therefore in the rate of weatherinig of the primary minerals of the soil parent material. It is a
basic assumption iz Soil Taxonomy tha: the properties tha: are the resuit of genesis or tkzt are
faciors in the genesis and therefore couses cf othcr properties, are the factors tha: shou!d be used
in the definitions. John Stewart Mill pointed out that properties that are causes of other
properties are prererabie in developing a classification.

Question 41

Soil temperziure and moisiure parameters are not aiways used at the same categoric level
in all orders and notably in inceptisols and Entisols, moisture regimes are not used any higher
than the great group level; in many of the other crders, moisture regimes are used at suborder
levei. Could you comment on the ieasons behind this?

Guy Smith:

Consider the Entisols 28 an example. Entisols have n¢ diagnostic horizons cther than an
anthropic epipedon. One could have used moisture and temperature to define suborders of
Entisols. Certainly this is possible but the guestion is one of developing classes about which one
can make the greatest number of staiements about the things included in a given class.
Amongst the Entisols there are several reasons why the soiis do not have diagrostic horizons.
One is that they are continualiy receiving new sediments. Another is that erosion is removing
materials more rapidly thaa allows horizons to develop. The third one is that man has disturbe:i
the soil to great depths and mixed korizons that have previousiy existed. if one considers then,
these reasons why Entisols have no horizons, it seems that one might be able to make more
statements in common about the soils which are receiving the alluvium than about the soils
which are alternately moist znd dry. Having decided to divide the Entisols according to the
reasons why they lack Lorizons, although these are not specified in the definition, the next most
important features of the soils seems to be moisture and temperature. At the first category
possible then, moisture and temiperature were recognized as differentiae but in Entiso! the
subordér took up the causes for the lack of herizons and therefore the introduction of moisture
and temperature could only be made at the great group level. Had we insisted on using one
criterion at the same categoric level under all combinations of other properties we would have
had an almost infinite numbsr of categories and we would have been unable to make many
statements about most of the units that resuited.

{juestion 42

. The next question is, how did vou come to develop a concept of isotemperature and what
do you think the significance of isotemperature is to the Soil Taxoncmy.
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Guy Smith:

First, one must keep in mind ihat one of the purposes of developing Soil Taxonomy was
to facilitate interpretations about soil use. Consider the differences between soils that have a
mean annual temperature perhaps of 10 to 12 degrees, one soil being in a temperate region and
the other in an inter tropical region. The growing season in the inter tropical region is
controiled by soil moisture not by scil temperature because the soil temperature does not
fluctuate from one season to anothzr by very many degrees. In the higher latitudes, the same
menn annual temperature means that the soil is much warmer than the average in summer and
much colder in the winter and the growing seasen may be controlled by both temperature and
moisture. Therefore for interpreiations at the higher categoric levels that one uses on small
scale maps it is necessary ¢ make a distinction between the soils whose temperature vary widely
between sumimer and winter and soils which have the same temperature in summer or in winter.

The limits of 5 degrees Celsius difference between summer and winter were proposed on
the basis of an examination of the air temperatures at the iwo tropics. No criticisms were
received before Soil Taxonomy was printed. However, it seems that probably the hyperthermic
temperatures should have been included with the isohvperthermic temperatures for the basis of
interpretations. This is a probiem that needs examination perhaps morc gererally and yet the
tropic great groups which are defined by the difference between -winter and summer
temperatures prebably should have included the soils that have hyperthermic temperatures. The
distinctions between soil temperature classes are shown at the family level but there are many
small scale meps that cannot nse soil families in the legend and if the temperatures are not
ind'~ated generally by the name of the map unit in the taxonomy, then the temperature has to
be mmivoduced as a phase. In general climatic phases are impractical because there is no
universally acceptable classification of climate. Inu addition climatic maps are normally on =z
very small scale and cannot be ussfal for large scale maps and the relation between the air
climate and the soil climat: is guite imperfect. There are not éncugh meteorologiral stations in
the world to show the rain shadows that exist in the mountainous areas.

From the point of view of soil genesis the soils whose growing seasoms are controiled by
tempercture, have, in the fall of the year a cessation of piant growth and one has a flush of
new foliage on the surface of the s0il. The leaves of irces, the dry grasses, and so on. the c¢rop
residues, all provide large amouiits of fresh organic matter at the soil surface. In the humid
parts of the inter tropical regioas where there is no dry season and no control on the growing
season by moisture or temperature, there are no large flushes of fresh organic matter. One
finds instead that the leaves drop at any month of the year in small numbers and there is a
continuous accretion of orgaric litter at the surface but no large fiush of new organic matter at
the surface. In the inter tropica! regions where the growing season is contriiled by moisture,
the plaats stop growing when the raius stop and the leaves fall, the grasses die, and there is
little difference in the flush of fresh organic litter between the tropics and inter tropical
regions. Therefore the tropic great groups are all definad as having a edic moisture regime
rather than an ustic moisture regime. There seems to be a difference in the genetic affects of a
large amount of organic matter coming over a short psriod and the same amount of crganic
matter coming over a full year. One sees differences between the soils of the humid tropics and
the humid temperate regions that can hardly be explained other than on the basis of the key
leading effects of large amounts of soluble organic materials coming within a short time and the
same amounts coming very evenly spaced over the year.

Question 43

... You have often said to me and I have often heard vou state in meetings, that taxz are not
" real things but are concepts. - I think a iot of people have continuing difficulty with that
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statement because it requires a lot of thought and it requires an understanding of how taxonomy
was developed. For the benefi! for the rest of us here that don’t have quite such a clear grasp
of that statement, would you like to elaboraie for us?

Guy Smith:

Perhaps the root of the confusion ahoui whether or nct a taxon is a concept or a real thing
lies in the custom we have of using the sams name for a taxon such as Miami loam and using
that name also for a unit ¢cn 2 map legend where we portray or try to portray the aerial extent
of the soifs that conform to our concepts of Miami loam. We are using the same name with two
different meanings. The third one is that if we examine a pit and find 2 pedon that conforms
to our concept of Miami loam, we say this i35 Miami loam. It is not Miami loam. Miami Joam
is a concept not a real thing but we call it Miami loam because it has 2il the properties that
correspond with our concept of Miami loam, If Miami loam as a taxon or a real thing it would
be impossible to change our concept of it \i -iuse it would be fixed by nature. Therefore, the
criginal concept of Miami loam. which was 2t of a soil developed in glacial materiais, glacial
till, glacial outwash, we could not have seddivided Miami loam into something like the hundred
or so soil series that were cnce caiied Miami loam.

There is no particular difference between the taxonomies of soiis and the living organisms.
One can take 2 pariicuiar piant and dry it and put it in an herbarium as a type sample of a
particular species. However, the name of a species is binomial, it requires the name of the
genus and of the particular individuais that constitute a class within the geaus. However, one
may not put a genus in an herbarium. Thai is impossible. The genus is obviously a concept or
the botanist would not cccasionally revise their classification and establish new genera, Many
pedologists have had one introductory course in botany in which they had four or five lectures
concerning taxonouty of plants. Everything, therefore, in plant taxonomy seems simple to them
but the problems in plant taxonomy is probably more difficul: than those in soil taxonomy if
youn start to deive into the literature.

Duestion 44

In plant and animal taxonomies there has always been a rule of priority of name. Jn soil
classifications in the past, this rule of priority has not been practical becausc the definitions of
taxa have not been sufficicntly przcise. MNow that we do have a Soil Taxonomy with precise
definitions, should there be a rule of pricrity in terms of the names of taxa?

Guy Smith:

In the earlier classificatioss, there has been confusion because the same names were used
for quiie different kinds of soils in different countries. For examyle, the podzols of Russia
were not the podzols of western Europe or North America. The difficulties arose from the lack
of dafinitions that could be interpreted in the same manner in differen: countries.

It would be my perspaal oreférence that if one does not like the particulsr taxa that are
defined in Soil Taxonomy such as a Typic Hapluda!f and one wants to define another sort of
~taxcn that would include some Typic Hapludalfs and perhaps some Mollisols and s¢ on, one
should take a new name for suci 2 taxon rather than retaining the presently defined name and
presenting a new definition for the smine name. From my own experience, 1 wauld much prefer
to present a new name for a new {axon. Any decisicn tg give priority to nomenclature in
pedology would reguire somme sort of international agresment by the Inicrnational Soil Science
. Scciety. I am only one member of that Ssciety and I may ot dictzte what iv decides to do but
to this date there have never bezn to my knowledge proposals to give priority to particular .
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names. The FAO/UNESCC legend for the soil map of the world uses a few of Soil Taxonomy's
names but for the most part nses its own names, While the legend for a soil map such as the
FAOQ/UNESCO soil map of the world is not itself 2 taxcromy still the units are named as
though it were a taxonomy. If one wants to give priority to nomenclature then the
FAO/UNESCO legend would have been impelled to use: the scil names in Soil Taxonomy obut
for the legend this might not have necesrarily been couvenient or useful. It would be ny own
opinion that if one establishes a system of priority it "vould be a serious mistake at this moment
because it would tend to freeze the existing names and would preveni changes in definitions.

Question 45

The next question is & common one among pedologists working on floodplains with
Entisols and Incepsisols and concerus the difficulty of distinguishing a cambic horizon where
the soil has an aquic moisture regime. The question is directed both from Thaijland and from
Mew Zealand and asks if there is any better method of distinguishing the degree of alteration
for soils having a aquic moisture regime.

Guy Smith:

While in New Zealand, you made a proposal based on New Zealand experience for an
additional criterion for identifying such a cambic horizon. The proposed change reads: /n Soil
Taxonomy, page 34, left column. starting oi the 9th line Jrom the bottom where it reads, “One
evidence of alteration™ dele:s the balance of the paragraph and substitute the following column.
"One evidence of pedogenic clteration is the fermation ¢f iron or iror manganese concretions of
sand or coarser size. Although mottles of low chroma may develop before the flood waters that
deposit the alluvium have receded, concretions of iron or ircn manganese forms slowly. Bui,
mottles can grade into concreiions, and some limit must be set between them. A concretion, to be
~diagnostic of alteration. must be cermenced 1o the point that it dees no: break down under normal
particle size dispersion meihods, and cun be separated by screening. One concretion in 10 grams
of soil would not seem sigrificant in a poorly drained soil, bu if something like 1/4 percent of
the soil, by weight, consists of concreticns. the evidence of alteration adequate for a cambic
horizon is satisfied. Concretiors may be distinguished from dark colored minerai grains by their
fragility under a gentle pressure, the presence of Mn,, or magnetic properties that change after
ignition.”

Change item 4.a.1., paze 36. left colurmn, to read: "Have at least | /4 percent by weight of iron
or iron manganese concreticis of sand size or larger within the surface 50 cm that do not
disperse on overnight shaking in hoxametaphosphate.
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