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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.

-iii-
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Venezuela Interview

Coplanar Interview - Venezuela, January 27, 1981

Question 1

Guy Smith:

The first question has a rather clear statement of the problem involved and proposes an
addition to the words in Soil Taxonomy to clarify or to help solve the particular probiem which
is a much more extensive problem perhaps than we realize. It is not only very common in
South America amongst the Ultisols but the identical problem exists in Africa amongst the
Alfisols. You asked my opinion and I can say only ihis ot we have recognized this problem
for a number of years. We have now two international committees working on a solution to the
problems. The Agency for International Development has become interested in the use of Soil
Taxonomy as a tool for transfer of experience between developing countries to increase food
production, one of the main problems that they face in these countries. They have contracted
now with the Soil Conservation Service of the U. S. Department of Agriculture to furnish
financial assistance to pedclogists, from any country, who are concerned with the problems of
improving the definitions and the classification that is proposed by Soil Taxonomy. There have
been six of these committees established so far and AID provides funds through SCS and
through the University of Puerto Rico for-the members of these commitiees to meet once a year
in a country where the particular problems that they are concerned with exist. This particular
problem was the one faced by the first of these international committees, under the
chairmanship of Professor Frank Moormann of the University of Utrecht in Holland. They had
a meeting in the field in Brazil two years ago. They had a meeting in the field in Thailand one
year ago at which time there was a discussion in a conference room followed by about two
weeks of studying in the field of the soils with which the committee was concerned. The field
study is important because as yet there is still considerable differences of opinion amongst
pedologists about the meanings of various technical words and the committee members cannot
be sure they understand each other unless they can examine a number of the same profiles in
the field together and discuss between themselves in person about the impressions that they get
from these particular soils. This committee has been working for about seven years now so the
problem is not a simple one. And there has been at one time or another something like 40
different members from virtually every continent in the world where such soils exist. They’re
due to report, to make their final report, this coming June in London where the committee on
the classification of Oxisols is meeting with them. The committee on Oxisols and the
committee on the classifications of these soils with low activity clay in Ultisols and Oxisols have
a common problem, the boundaries between the argillic horizon and the oxic herizon and they
must have a joint meeting of the two committees. The first joint meeting of the two
. committees took place in mid-Asia just preceding the meeting in Thailand last year. A final
meeting will be in Rwanda in June of this year after which the commiitee will submit a joint
proposal to the Soil Conservation Service for circulation to anyone anywhere in the world who
~ expresses an interest in it. My opinion is of very little importance in this and it is a difficult
~ problem and needs the international consideration and debate that it has been getting.
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Question 2

The second question from number one from Co;ﬂanar is why does not Soil Taxonomy
include the aquic moisture regime at the suborder level for differentiating Vertisols located in
hilly areas from Vertisols in lowlands?

Guy Smith:

The intent of the definitions in Soi! Taxonomy was to provide operational definitions
which could be applied uniformly by pedologists with very diverse backgrounds and experience
and that would permit the classification of the same soil in the same place by these pedologists
working independently and with varying backgrounds. To define the aquic moisture regime, we
found it finally necessary to provide an operational definition which involves a borehole or an
observational well in which one could observe the position of the water table in the soil by the
depth at which the water stocd in the torehole. We could not find any other definition which
would be simple enough for field men to use, It would be possible to have written a definition
in terms of zero tension but this would require that samples be collected and transported to the
laboratory and would have been much more costly and time-consuming than the drilling of a
borehole. However, in the Vertisols the hydraulic conductivity is so low that you can put a
borehole in a Vertisol where the moisture content is virtually zero, that it is saturated, but no
water will come from the soil into the borehole. As a consequence the operational definitions
which work in most kinds of soil cannot be applied to the Vertisois and eventually then we had
to drop the originally proposed suborder of Aquerts until which time as we could find some
operational definition to define that situation. At the time of the printing of Soil Taxonomy we
had not found such a definition and in the hopes that one could be found we created a third
internationzl committee on the classification of Vertisols. The chairman of that committee is
Dr. Comerma, and we hope that he will find a solution for these soils. We were not able to.

The intent of the pellic great groups and chromic great groups in the Usterts and Uderts
and Xererts was to make the separation that might have been made by the aquic moisture
regime but was the defined in terms of chroma rather than in terms of the soil moisture regime.
" The attempt did not work when we began to apply the definitions in the West Indies and in
Venezuela. We realized that we would have to find a substitute eventually for the definitions of
" .the these great groups in terms of chromas. :

: This problem exists in a number of countries where there are Vertisols and not just
Venezuela and the West Indies. It also exists in North Africa and India and to a considerable
extent in Australia. Although the Australians don’t use Scil Taxonomy, the problem is there.

- The French classification as used by ORSTOM has adopted the concept of Vertisols but have

‘simply said that the two classes - the pellic and the chromic great groups are... Well the pellic
great groups are those that cannot be drained with surface drainage and the chromic great
‘groups are those for which surface draicage can be provided, making it an engineering
~ application but trying to solve the same problem of classification. It is the most important one
- amongst the Vertisols. : - ‘

o QuéétiohB i

" The next question is' why the ‘cambic horizon was not considered in the classification of
the ‘Vertisols, although there has been adequate alteration in many of them to produce a cambic
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Guy Smith:

The cambic horizon was not used as a diagnostic in the Vertisols because the arrangements
of horizons are commonly so complex that it was considered undesirable to try to distinguish 2
Vertisol with a cambic horizon from one without. It is very common that a Vertisol will be
developed in a calcareous parent material but the churning processes that go on from the
shrinking and swelling may push this calcareous parent material to the surface in parts of each
pedon, while in other parts of each pedon tha carbonates are leached rather deeply. We try
then to distinguish between that part of the pedon that has a cambic horizon and that part of
‘the pedon which does not have a cambic horizon. We are in effect complicating our
classification of the soil. It is the intent of the pedon X0 permit soils to have intermittent
horizons that do not occur everywhere in the pedon and the Vertisols are the most common
group of soils that have these intermittent horizons. Some of them actually have natric horizons
and have albic horizons and have argillic horizons and yet we don't recognize any of those in
the Vertisols, yet they are telling us that a single pl~ving will obliterate them. In the case of
the cambic horizons, it would be possible to make a <istinction between the Vertisois with and
without the horizons but then we complicate our nomenclature at the subgroup level and our
series in the U.S. which have these intermittent hcrizons are split so we require compieres of
series rather than single series with intermittent horizons.

You may have noticed that the guestion is... The question is whether it is incorrect to give
the elimination of the B horizon to an area within 2 Vertisol, a pedon that is 2 Vertisol that has
been leached in carbonates.

It would be perfectly correct in writing a description where you are using the ABC
hor:zon terminology to label such a horizon as a B. You will notice, however, that we have not
in Soil Taxonomy used the ABC horizon terminology. We have deliberately tried to substitute
diagnostic horizons for that terminology.

Questicn 4

Guy Smith:

L I don’t see any particular contradiction here. It is necessary in the Vertisols where the

* surface granular mulch falls down a crack to permit an irregular decrease in carbon with depth
. at any point in the pedon. I have seen Vertisols in which the black granular clay has penetrated
- to depths of well over two meters down these cracks and at the base of the crack there would
commonly be a rather large bulbless protrusion of that black material into the sides of the crack

" so you get what looks like a thermometer with a big bulb at the bottom. And eventuzlly then
" one can.find that black material pushing its way upward at an angle of about 60 degrees to
either .ide of the crack. The churning process can be quite pronounced in the Vertisols. In the

- vertic subgroup of the Fluvaquent, we have a soil that probably would be a Vertisol were it not
" for the failure to have one or more of the other requirements of the Vertisol in addition to the
cracks. One of those is the presence of slickensides. Another is the requirement that there be
~at least 30 percent clay in all horizons after the surface 18 centimeters has been mixed as by
" .plowing.  Now one can have then a soil on the flood plain which has very fine texture,
“montmorillonitic ‘mineralogy if you please but which has no slickensides perhaps because it is
“too humid throughout the year or which has a strata that has less than 30 percent clay, either
_otie of which would keep it from being a Vertisol, but neither one of whichk would keep it from
having ‘many of the characteristics of Vertisols and this was the intent then of the vertic

ubgroup of the Fluvaquent.

- 444 -
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Participant:

A cambic is not allowed as you have saia, and should have organic matter with depth at a
level of 0.2 or higher. Then when you have cracks with a cambic you may have a Vertic
Fluvaquent.

Guy Smith:

The Tropaquept is supposed to have a cambic horizon. The Fluvaquent is not supposed to
‘have a cambic horizon. The definition of alteration adequate for recognition of a cambic
horizon in these wet soils was not particularly satisfactory. You recall that there was
considerable criticism of that here in Venezuela when I was here. We did propose that
restriction against irregular decrease of organic matter or a high content of organic carbon at
depth be removed from the definition of the cambic horizon and that in its place we would
substitute the presence of iron-manganese concretions as an evidence of alteration adequate for
the recognition of the cambic horizon in these wet soils. The proposal was made about two and
half years ago and it has been sitting in Washington waiting for someone who had the time to
pay attention to the proposals for the changes in taxonomy and to approve or disapprove of
those changes after the necessary consultation. In New Zealand the presence or absence of the
iron-manganese concretions was found to be adequate to separate the very recent wet alluvium
from the older, say early Holocene alluvium, that had to be called an Entisol with the previous
definition. And I think I wrote you here in Venezuela asking you to see whether or not the
same situation wcald hold in Venezuela.

(unintelligible comment or request for an explanation)

Well, 1 can not...it's an Entisol - it cannot be a Vertisol. [ think those definitions are
reascnably mutually exclusive.

Question 5

The next question comes from the floor, and asks what would be the difference between a
Vertic Tropaquept and a Vertic Fluvaquent?

Guy Smith:

The difference would be primarily one of those listed in the definitions of the orders of
Inceptisols and Entisols. The most common distinction that I would visualize would be that the
Vertic Tropaquept would have a histic epipedon, 2 mollic epipedon or an umbric epipedon sad

" the Fluvaquent would not have any one of these. The presence or absence of the cambic

horizon as a distinction would be very exceptional, in my opinion. One would rather expect

" that the soils would be very simjlar below the thxckness or the depth to which the umbric, the
L normal epzpedon would extend

(, ’I’he histic, molhc or umbnc epxpedon is not required if presence of a cambic horizon can

. 'be demonstrated. And this can be the situation if the sediments are old enough that the organic

-+ .carton has ‘disappeared. By the present definition, the carbon must decrease reguiarly and reach
S low levels less than 0.2 percent ata depth of 1 and i/4 meters,

;A»The restrxctxon agamst a. hara or very ‘hard con51stence and the massive structure in a
molhc epxpedon was ‘introduced: to keep out of Mollisols certain soils that have a xeric moisture
regime in southern California. - These soils have what the Australians call a hard-setting A
honzon such that“lf one wants to sample a sozl m the summer he starts with an axr-—dnll such as
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they use to break concrete up in the pavement. Once you're through the epipedon, digging by
shovel is possible. These soils have a color and a carbon content that is just marginally
adequate for a mollic epipedon and we wanted to keep them fairly out of the Mollisols and
keep them together whether or not there was just a little more carbon or a little less or whether
the color value was closer to three and four but lay between. The Mollisols that we know in
the U.S. do not present these same problems with sampling or plowing. They are structured
enough that they may be plowed when dry. Whereas, the ones we wanted to keep out are very
difficult. The British groundnut scheme failed because of this nature of the epipedon that they
tried to work the soils with big tractors and heavy plows. The plows were destroyed ltke trying
to plow up a concrete pavement. This is what we wanted to keep out of the Mollisols. There
are problems if we introduce the moist consistence that are Mollisols that we would like to have
be Mollisols that have consistence that is firm when moist. It is the dry consistence, that hard-
setting epipedons that we want to keep out of the Mollisols.

Question 6

In Colombia there are soils that have the color, organic carbon requirements for a mollic
epipedon and that under excessive use with h2zavy machinery, the structure has been damaged
and when Cried these scils have a hard and massive epipedon. The question is should Soil
Taxonomy favor the soiis in California or Colombia?

Guy Smith:

, When the Colombian soils are moist, they are very friable and have a favorable chemical
condition. In reply, the first thing is that the southern California soils are exactly the same.
When moist one would never suspect that they were going to become so hard when they have
dried. But yet they do. I think there is a micromorphologic distinction that permits one to
recognize these hard-setting A horizons when thzy are moist, but it has never been made
- quantitative. You must keep in mind, always, the conditions under which Soil Taxonomy was
developed, that we had a large body of established soil series which had been tested by use of
the public soil surveys and the pressures were enormous not to split these series with minor
criteria  unless the splitting of the series would improve the interpretations that were
appropriate. Many of the complications of the definitions in Soil Taxonomy are due to this
strong bias by the soil survey staff against changes in the definitions of soil series. And in an
effort to avoid splitting the series, we have introduced what looked like inconsistencies in many
- places but really are consistently in favor of one reason, namely that we want to keep the soils
- together in the taxonomy if they really belong together because of their genesis and their
~ - behavior. We could not, of course, know everything about all the soils of the world when we
. developed Soil Taxonomy and so we disregarded those that we knew nothing about and paid
- attention to the soil surveys that we had already established and known to the general public

" through the published soil surveys. ‘ : :

" If in the Colombian soils the moisture regime is udic and the epipedon is rarely ever dry,
. then the importance of the cementing properties is at a minimum and if the definition creates

~ problems, then it is important that it be brought the attention of the correlation staff especially
~the staff leader for soi! classification in the Soil Conservation Service so that the appropriate
_steps can be taken to correct the errors which I indicated in the original definition.

B of ,ébu}:sé,f.wef can lﬁﬁtvin'é:{céptiOns. Instead of saying that structure is strong enough that

théf?‘epipe‘dpnj’;s* not both hard and massive when dry, we can say the epipedon is moist at all
times or_the soil has a humid moisiure regime or the epipedon has a structure strong enough

that it doesn’t need to have any further definition.
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Question 7

The lower depth limit of the cambic horizon in well drained soils must be at least below
25 centimeters depth. The upper depth limit has not been established. What is the maximum
allowed depth of the upper horizon? Why in the definition of the cambic horizon is this depth
not defined?

Guy Smith:

The limit of 25 centimeters to the lower boundary of the cambic horizon was set to avoid
changing the classification of a soil by plowing a very thin cambic horizon so that it becomes
mixed in the plow layer and ceases to be identifiable. We have tried to help taxenomy to keep
cuitivated and uncultivated soils together as long as it remains possible. If, of course, under
cultivation, new horizons form then the classification needs to reflect this, but the transfer of
experience from a cultivated soil to virgin areas of the same soil is complicated if we changed
the classification as a resuit of a few plowings. This is the reason for the definition of the
lower limits oi the cambic horizon which normally would have to be oa lithic or paralithic
contact or then azbove the horizon of accamulation of carbonates, things which are excluded
from the cambic horizon and which would have a fairly clear boundary. The upper limit of the
cambic horizon did not seem important. Normally, in a cultivated soil it would be at least at
the base of the plow layer if the epipedon is ochric or it would be at the base of mollic or
umbric epipedons and does not become critical to the classification of the soil so that it did not
seem important to specify where the cambic horizon begins. This is a difficult problem in soils
that have an ochric epipedon. It is not particularly difficult if the epipedon is umbric or
mollic. It is the presence of the cambic horizon that is relevant to the classification, not the
thickness. The lower limit is relevant to the classification if plowing is going to obliterate it.

When you reach the base of a mollic or umbric epipedon, then it is possible to have a
cambic horizon beiow that. Remember that cambic horizons can not be a part of the mollic or
umbric epipedon. It must lie below it and yet it is present. It is not like the argillic horizon
which can be a part of a mollic epipedon for example. The cambic horizon may not because
it’s not easily identifiable in a mollic epipedon. We already assume that has been altered
appreciably. In some soils, particularly in the Andes, the mollic epipeden may be as much as
two meters thick in which the cambic horizon if present lies below the control section and
becomes irrelevant to the classification.

Guestion 8

 The next question is number 6 from Coplanar. There are Haplustalfs with a high sodium
content in the argillic horizon but not enough to mect the requirements for a natric horizon.
Wouid it be interesting to show this characteristic at the subgroup ievel by creating a subgroup
of Natric Hzplustalfs? : |

. . This-was done at one time in one of the various approximations or rather one of the
" supplements to the Sevenii Approximation. The subgroup was eliminated on the grounds that it
was very difficult to estimate the sodium saturation or the SAR in the field. There was not
“always - adequate visible clues. to the presence or ‘absence of sodium. And when the
“interpretations were checked against the data that we had from the laboratory on the sodium
“saturation we couid find no evidence in the 1U.S. at least, that a sodium saturation say of 10 or
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12% was significant to the behavior of the soil. So we had two factors working against this
natric subgroup: 1) the difficulty of its recognition in the field and 2) the similarity of
interpretations for soils with and without the significant but smaller amounts of sodium. If
there is evidence that suggest that the behavior of the soils in Venezuela with say 10 or 12%
saturation with sodium is significantly different from the others, then a proposal should be
made or a modification of the definition of Typic Haplustalfs.

We have a precedent for natric subgroups in the Alfisols in that there is a subgroup of
Natric Haploxeralfs and the subgroup of Natric Palexeralfs. In these, the sodium is high but
high at considerable depth. In the definitions of these subgroups, the sodium exceeds 15%
within one meter of the surface. Similar provisions could be inserted for the Ustalfs if it is felt
to be important. If these soils are to be irrigated, then as the Xeralfs are commonly in
California and in Spain and in north Africa and so on, the sodium becomes potentially
important because if toc much water is applied you will create a groundwater that will come up
by capillary rise bringing the sodium up into the active rocting zone where it becomes an
important factor in soil management.

Question 9

In the definition of Humults, there is required either 0.9% organic carbon in the upper 15
centimeters of the argillic horizon or 12 kilograms of carbon per square meter to a2 depth of one
meter. The range here appears to be very great.

Guy Smith:

It was always our desire to keep together in the classification the soils that were virgin,

“the cuitivated soils, ard also, the eroded soils, so that the experience of the use of one could be
extrapolated to the other. In reviewing the data for the Humults that we have in the United
States, it seemed that the soils that had 12 kilograms of carbon in a cubic meter also had 0.9%
carbon in the upper part of the argillic horizon. We have a number of these soils in the U.S.,
some of which have been eroded to the point where the present conteni of carbon is less than
12 kilos per cubic meter but where the carbon is at or above 0.9% in the part of the argillic
horizon that remains. = So that these scils can remain as Humuitis, even though rather severely
eroded, is only when a major part of the argiilic horizon has been lost that they get changed
from Humults to some other suborder. The range does look great and yet when we examine the

data there was a relation in the virgin soils between the twc numbers.

-+ If some Humults are so classified because of the carbon in the argillic horizon and others
because of the total carbon in the upper meter and there are differences between the two kinds
‘of Humults that are not due to erosion, then it seems likely that somie scort of separation at the
" subgroup level would be surely warranted. Soil T, axonomy provides for ustic subgroups of the
- 'Tropochumults- because these were known to exist in Zaire by the Belgwn pedclogist who has
. worked there. Is it possmle that the differences between the Humults in Venezuela can be
L '_assoc1ated thh ‘differences .in the moisture regima? Theres dnfference between the udic ar:d
L u%the ustxc reglmes.‘ Can womeone answer that‘7 o

If the dxfferences are nol assoclated with the moxsture regime, either ustic or eplaqulc and
it'i ns felt 1mportant that the kinds of soils be separated because of thenr differences in behavnor,
then it is necessary that those who know the soils make some more or less specxf ic proposals for
modification of the definitions. - The definitions d¢ provide for the typic, the epiaquic, the ustic
subgroups, but. perhaps these ‘are inadequate for conditions' that were unknown to us in Puerto
Rico and Hawaii. These are the only piaces where we have expenence wnh the Tropohumult
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Question 10

It points out that in the Central Llanos, there are soils having an aeolian mantle of coarse
sand between 50 centimeters and one meter thick, lying on a buried soil which may be, for
example, a Tropaqualf. The question is how to classify these soils?

Guy Smith:

The Tropaqualf would come within the definition of Soil Taxonomy of a buried soil, so
the classification would rest on this surficial mantle of sand. There are no horizons in this
surficial mantle so it would go into the order of Entisols, but the sand is less than one meter in
thickness so it would have to be placed in the suborder of Orthents. The distinction here would
primarily be at the family level where the particle-size class would be sandy over something
else. Pending on the nature of the particle size of the buried soil. It could not be considered a
Psamment because the deposit is less than a meter thick and the sandy texture, therefore, does
not extend to a depth of one meter. The problem of using a thapto subgroup would depend on
the importance of the nature of the buried soil. If one had a variety of soils that were buried
as for example a Tropaqualf on one place and a Tropaquept in another and it was felt that the
presence of that buried argillic horizon was critical to the use of the soil, then a thapto
subgroup might be considered. In this case, it might be a Thapto Aqualfic Troporthent. No,
this is an ustic moisture regime, an Ustorthent. The thapto would proceed the aqualfic because
that is the buried soil. It’s Thapto Aqualf. This subgroup then not having been recognized in
Soil Taxonomy would need to be proposed and a definition written that would include it and

would exclude it from the Typic Ustorthents so that modification would be necessary in the
definitions of the Orthents.

~ The comment is that if one goes through the key, this soil would not be an Orthent but
would be a Fluvent because the organic carbon decreases irregularly with depth. The reply to
this comment would be that it would be wrong to consider this soil a Fluvent, because it

~ happens to be a buried soil. If the text of Soil Taxonomy is vague on this point, then it does
need to be clarified in the text that the buried soil in this situation would not make the other
soil a Fluvent. We have had similar problems in New Zealand and in the U.S. now where we
have a pyroclastic mantle resting on a buried soil. The mantle perhaps being one year old or 50

" years old, has no horizons but the buried soil below it is high in carbon and creates a situation
where using the carbon of the buried soil puts Fluvents on the tops of the hills in New Zealand

and Orthents on the slopes. Some changes are definitely needed in the text of Seoil Taxonomy to
: clanf y thxs situation. ‘

‘ Questioh 11

Are there fxeld cntena to recogmze the famxly mmeralogy of fine-textured soxl"

e "G‘ uy Smithy Smxth.

: Most pedolog:sts are able 0. dxstmgmsh the soxls in whnch the dommant clay mineral
consists of kaolin' with accessory: oxides of iron and aluminum. The knowledge of soil genesis
for: example would tell us that the family mineralogy of an Oxisol was either kaolinitic or oxidic
or ferridic, but-would" not tell us which amongst those three. The geologic knowledge of the

i:\edrocks of ‘the geomorphology gives us some clues as to the nature of the clays in the soil, but
is hard ly adequate. to- let us say. definitely which one it is. Now, when you have a measure of
th gxchai 1ty'fone can mfer f rom that a good deal about the nature of the clay if
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the CEC by ammonium acetate is 60 milliequivalents per 100 grams of clay, one can infer either
montmorillonite or vermiculite. And with some background information from the laboratory,
one can infer which of those it is. Now the CEC can be estimated in the field. With the help
of a small portable laboratory about the size of my briefcase, you can measure the CEC. You
can estimate the clay with vour fingers and from those two, you can get an estimate of the
nature of the clay. Montmorilicnitic; if it's below 24 milliequivalents or below 16 it certainly is
kaolinitic. Somewhere between 24 and 45, its going to be mixed. This, however, requires the
use of the field laboratory kit to get at the CEC per hundred grams of soil. Without that, it’s
very difficult. In working in the West Indies, we did use the field kit and we arrived at
kaolinitic mineralogy on some Palzudults which they should have been, of course, but we had to
check it out and it came out about 16 milliequivalents per hundred grams of clay so I assigned
the soil a kaolinitic mineralogy.

Question 12

Why is there no subgroup of Plinthic Tropaqualfs? There exists such soils as Tropaqualfs
with plinthite and without plinthite in Venezuela that have geographic extent.

Guy Smith:

It must be remembered that the subgroups that are listed in Soil Taxonory are those that
were known to exist in the United States or that were specifically requested in other countries.
So that the failures to list such a subgroup only means that no one asked for it and it was not
known in the U.S. Had we had such a soil in the U.S. we surely wouid have created a plinthic
suhgroup of Tropaqualfs because it would have been consistent with the recognition of plinthite
in other great groups and in other orders,




Venezuela Interview

Comerma Interview - Venezuela, January 28, 1981

Having finished the questions from Coplanar last night, we resume this morning,
Wednesday, January 28, with questions from Dr. Juan Comerma and his associates.

Question 13

What is the origin of the 25 millimeters and 75 millimeters of water penetrating during 24
and 48 hours respectively to determine the moisture control section?

Guy Smith:

If one is going to use the concept of soil climate, the periodicity of dryness and
availability of moisture in the soil must be determined relative to some fixed part of the soil.
And the moisture control section was devised to permit the estimation of the soil moisture
condition from climatological data. The 25 millimeter limit was so that the period of dryness
would not be interrupted by a brief, light shower during the dry season. The 75 millimeter
lower boundary of the moisture control section was set to give some arbitrary limit for
reference when calculating the soil climate. The moisture control section itself, its content of
available water was calculated from the measured moisture contents of the dryland stations
where records have been kept for up to about 30 years. A model was devised for estimating
recharge following rains and withdrawal between rains and the periods of time during which the
moisture control section was dry in some paris or dry in all parts or moist in all parts was
calculated for these dryland stations. This was not perfect because the correlation observed
between calculated moisture conditions and measured moisture conditions had a coefficient of

 correlation of about 0.8 leaving nearly i/3 of the differences unaccounted for. Then the
classification of the soils of the great plains was predetermined by the correlation staff and the
boundaries drawn between soiis that were desired to be classified as Ustolls, Udolls and
Aridisols. - Amongst the Ustolls, boundaries were drawn between the udic, typic and aridic
subgroups. Based on the prevailing knowledge of the seriousness of moisture availability or
moisture shortage and the means that were available to adapt the farming systems tc the
prevailing climate. Having drawn these boundaries, the calculated moisturz ‘conditions were
~determined for a large number of stations on the Great Plains and the periods of dryness were
_fitted to the calculated conditions within the limits that had been predetermined. '

" The next question is, how is the classification of the soils determined? Is it by calculation
of the moistare regime from meteorological data or is it by actual measurements of soil
oisture? R R DO EOE R L

egime: from meteorologi

onditions and these have not run for more than a few years at a time, s0-that their validity is

ulk-of ‘the dléséifiédﬁb'n':ffisif‘méde by calculating the soil moisture

‘data; “There have been only a few studies of ‘the actual moisture
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subject to some question. An effort was made to teach the mappers to recognize a soil when
the moisture was held at a tension of 15 bars or more by asking the field man to estimate
whether or not the soil was dry or was moist. The field men then made their estimates,
submitted samples to the laboratory where the moisture was measured. And we did learn that it
is quite feasible for the field man with some help from the laboratory to identify a horizon in
which the soil is dry. ’ :

Question 15

A Were the temperature limits determined by consideration of soil genesis, soil utilization, or
both? Which had the greater importance?

~ Guy Smith:

‘The temperature limits were fixed by the necessity of avoiding the splitting of established
series. It must be remembered that there was enormous pressure not to divice series unless
there were some advantages in the way of improved interpretations from creating a new series
from a part of an already established one. It so happens that in the U.S. the type of farming is

_closely related to the climate and the soil temperature is also closely related to the climate. The
length of growing season is quite important in determiniag what kinds of crops may be grown.
In the cotton belt in the southern part of the United States, the growing season must be long
and the interpretations for the soils in that part of the U.S. are quite different from those that
we make in the corn belt where the growing season is shorter. The limit between the cotton
belt and the corn belt then was a limit where the soil series all changed and this temperature,

- mean annual soil temperature, on this boundary was approximately 15 degrees C. We could

~ then establish the difference between the thermic and mesic at 15 degrees (C) without affecting

_the classification of the series. Similarly the limit between the mesic and the frigid involved
another change in the type of farming and another change in the series that were warmer than 8
degrees (C) or. cooler than 8 degrees (C). One might then say that the major factor was the

_utilization of the soil because this determined the points at which the soil series were changed.

o _The taxon of Entisols established for the Psamments require textures coarser than loamy |
_ very fine sand between 25 centimeters and one meter. Nevertheless, if below one meter there is
some other diagnostic horizon, the soils fall out of the Entisols.

_‘~_',_.,,Qu"e‘sti0’n7 16

-~ Should notthe v-.;;pn‘troll "V.;'géti:dn\ for the ysvan'c‘}ly_' soils "exténdT to two meters?

e definiticn of the Entisols prohibits a horizon such as an argillic horizon unless it is a.

uried ‘horizon and.provided that its upper boundary is within 2 meters of the surface. A
' horizon -or “an’ argillic - horizon' deeper than two meters to the upper boundary is
soil_ without a “diagnostic horizon and therefore falls into the Entisols and-
epipedons are aimost always'a sandy soil. .~ . o
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So the control section for the Psamments that distinguishes them from other Entisols such
as Orthents and Fluvents extends to one meter, but the control section for defining the order to
which a soil belongs extends to two meters in the sandy soils, The limit of two meters was
- taken because the difficulty of making observations at depths greater than two meters in sand is-
- enormous and some limit must be set that will permit the mapper to determine in the field
without specialized drilling equipment whether or not there is a diagnostic horizon. If the
diagnostic horizon is present but deeper than two meters it was belxeved that its influence on
the use of the soil would be minimal.

Question 17

The next question is what were the changes in the concept of the aquic moisture regime
between the Seventh Approximation and Soil Taxonomy so that a soil that earlier would have
been classified as an Aquert cannot be so classified now?

Guy Smith:

EF - the Seventh Approxtmatmn the Aquerts were not defmed on their moisture regime but
rathm n the colors and depths to mottling. Aquic suborders in other great groups were defined

or . bemg saturated with water at some season or artxfxcxally drained and then in addition
hav.ug certain specified colors. The concepts of the moisture regimes were not fully developed
at the time of the Seventh Approximation because the ustic moisture regime had not yet been
- introduced and the concept of the aquic moisture regime had not been yet defined. In the 1967
- supplement, the definition of saturated with water was put on an operational basis so that a
borehole was requxred to determine the hexght at which the water table stood. The aistinction
between the xeric and the ustic moisture regimes was also introduced in the supplements to the
-Seventh Approximation. The same problem persisted with the Aquerts that existed in the
 Seventh Approximation because the definition of saturation with water on an operatnonal basis
~ could not be applied to Vertnsols, smce the borehole measurements were unrelxable in such,
slowly permeable soxls '

The concept of the Aquerts was transferred from the suborder to the great group level in

_the supplements where the pelhc great groups were supposed to represent what t'ad previously
: ?{;been consxdeted the Aquerts.

i The dxstmctxon between a Pellustert and a Chromustert then was based not on the moisture
. regxme being aquic but rather on the chroma of the soil within the specified depths. This

- distinction’ does: not seem to work as was intended and . soils that should have low chromas do

| - not always do so.. For example, in Jamaica, the wettest Vertisol on the island has a chroma of 3

'ji; < to 4 throughout in 10YR. hues. This soil is frequently flooded for considerable periods of time
. and in addition to being very wet is quite saline. Asa consequence, there has been very little
vegetanon ‘on. these soils: during their development and apparently there has not been enough

energy for: the ' u'on-reducmg micro-organisms to produce even faint models in this very wet
';_,soxl ~An. mternatxoml committee has been organxzed to reexamxne the dxstxnctxons between the
varxous great ups of th ‘Vertxsols : e
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Question 18

Why is plinthite near the surface with an aquic moisture regime included with Oxisols
without regard to the presence or absence of an oxic horizon?

Guy Smith:

We know very little about the soils that were intended to be included in the superic
~subgroup of Plinthaquox. Tkese are the soils that are reported to have the plinthite at the
surface. They occur normally at the base of a slope where there is an outcrop of petrolitho-
plinthite above. They receive seepage rich in iron and the plinthite reforms and recements the
petro-plinthite that has been transported down slope. If cleared, these soils form an iron crust
at the surface and are permanently useless. The intent was to keep all these soils together
because the hazard of removing the forest from these soils is enormous and we do not know the
kinds of horizons that we find in them. There are no studies reporied of these soils in the
literature, only reports from pedologists who have seen them in passing. It is simply a matter of
- keeping together the soils that have this over-riding problem that precludes the clearing of the
forest without permanently destroying the productivity of the soil.

Questioh 19

* What is. the concept of the epxaqmc regime? Can thns concept be apphed to soils that are
flooded occaelonally as the lowlands along the floodplaxns o" Venezuela?

s G uy Smith Smith.

The concept of the eplaquxc regxme orxgmally was one of soils that had occasxonal very
S heavy ramfalls and become saturated in the upper horizons but not in the lower horizons. Most

- -..of the soils are on good slopes and are never flooded, but they are very wet during the height
= of the rainy season and there:is some considerabie reduction of iron at this time as evidenced by
o "_”the 10YR hues that are in the upper horizons but that disappear in the lower horizons where the
... soils. become appreciably redder.. The horizons with the 10YR hues also show some rather
e 'promment mottles mdrca.mg the movement and segregation of iron in the upper horizons. This
' ;:;r-,concept of the epiaquic regxme is currently bemg reviewed in the United States by the work-
‘planning conference committees, particularly in the southern states. There might be some
disadvantage to. broadening this concept to include problems with the soils that flood. The
flooding can be. prevented by engmeenng measures such as dikes, levees. But the high rainfail
that produces . the ep:aquxc regime as it was originally conceived can hardly be controlied by
_engineering - practices. It is: true surface dramage can he xmproved on many of the soils but it
‘caanot be prevented ~~hy engmnemng practxces « : oy

There is ‘a- related problem eoncemwg the sonls that are- artxfxcxally flooded for the
-fproduc,tlon -of  rice.’ ~These- soils, many of them, "originally were freely drained soils but have
.now under centunes ~of: proc’%uctxon of rice uﬂder floodng conditions developed evidences of
urfimal Wetness Thxs may be mo*e nearly the sntuatxon that one has regardmg the soxls on the

v nce are not treated m Sozl Taxonomr' for lack of enough '
defxner such a group of ‘soils. They have been studned rather
' smiall literature concernmg thelr classxf lC»xtlon The need for!
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an intprnational committee to develop the classification of these soils is obvious and such a
committee will doubtlessly form in the not too distant future.

Question 20

Soil Taxonomy appears to be constructed so that if one desires to have a considerable
number of implications concerning cultaral practices, the application to the....The soils must be
classified at least (o the family level. In part this constitutes a limit on the application in
countries that are developing. What could be the solution to this?

Guy Smith:

One of the principles followed in the construction of Soil Taxonomy is that we should be
‘able to make the largest number of the most important statements about the scils that are
grouped in any taxon at any categoric ievel. For the most detailed interpretations, one does
have to go to the family or even to the series level. However, if there are known factors and
one is mapping at a small scale so that application at the family level is impossible, it is still
practical to use phases of subgroups or great groups to increase the number of interpretations
that can be made. The phases may include family criteria that are pertinent to the forzseeabie
uses of the soil. Thus, if the reaction is known but the clay mineralogy is unknown, one can
use a phase at the subgroup level to indicate a non-acid reaction provided that this seems
important to foreseeable uses of the soil. ‘ ‘ ’

Question 21

S The next question is whether there has been experience with soil correlation at categoric
- levels higher than the series. . :

- ""I‘n Alaska and in Nevada where the potential uses of the soil are limited to very extensive
~grazing either by cattle or reindeer or wildlife, the soil maps have been made without

_establishing series, but using phases of families or subgroups for the mapping unit. The major

“problem here has been that the potential users of the soil maps Go not understand the technical
namaes:of the families so that interpretations then must be made in terms of the symbols that
" appear on the maps as the capital A, little a, is one kind of soil to the user.. This appears in the
" jegend with the technical family or subgroup name and the phase name, but the user does not
have to go through the technicai name. He goes directly from the symbol on the map to the

interpretations that ave of interest. .- . o o :
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Quastion 22

The question is raised that where the mapping units are in terms of phases of families or
“subgroups, the soils represented by the delineations on the map may have only a part of the
range of properties for those particular taxa. Another survey area might have the same taxa in
the name, but have another part of the range of the particular taxa. Has there been experience
in correlation with this?

Guy Smith:

The answer is that I have not been closely associated with the correlation process for many
_years and I do not know.

Questicn 23

What are the criteria that guide the formation of the key of the taxa at different categoric
levels? Are they genetic or pragmatic?

~ Guy Smith:

o The arrangement of the taxa in the keys is primarily for the convenience of the user who
~ wishes to identi{y a particular kind of soil. For example, if in the particular taxon we have
“soils with fragipans and all the soils with fragipans are placed in a particular great group, this
.great group wouid then be listed first in the key because if the soil has a fragipan it
automatically goes into that particular great group, irrespective of any other properties it might
have. So the first position in the key is normally one that includes all soils in that taxon having

~'a particular diagnostic horizon or property. There is no particular significance to the

‘arrangement within the key other than that it is designed to simplify the identification of a
particular kind of soil. As an example, I might site the amendment to Soil Taxonomy
establishing a new order of Fragixeralfs. The key had to be rearranged because all of the soils
having a fragipan amongst the Xeralfs were grouped into the great group of Fragixeralfs. It
was assamzd in the key that the soii would not have both a fragipan and a duripan, but the
order is intended to simplify the use of the kay.

_‘ Questidn24 R

. The Fluvents and the fluventic subgroups may have an irregular distribution of organic
matter with depth.. How much difference in organic carbon with depth constitutes an irregular
distribution? Is it less than 1/10 %, more than 1/10 %, less than 2/10 %? Is there some figure
in relation to the determination of carbon? . ...~ .. | o
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Guy Smith:

There's no fixed number that we have had in mind other than that the difference should
be significant.  If the difference is less than the reliability of the laboratory determination, it
must be disregarded. If the difference is greater than the reliability of the laboratory
‘measurement and greater than the probable error of sampling it is considered to be significant
and irregular. Normally, the laboratory people know the difference in measurement of organic
carbon between duplicate samples. This is the probable laboratory error. The laboratory people
do not understand the probable sampling error for measurement of organic carbon.  For
example, if one takes two samples from a pedon, one from each side of a pit, the difference
may be vastly greater than the laboratory error. It may amount, in some soils, to a difference
of 3% carbon, perhaps. If one is sampling a pit in an Aridisol, the sample taken from the pit
may have a w‘zlue perhaps of 3/10 % carbon, but if one then takes a composite sample at a
distzice of 5 meters from the sample collected in the pit, the value may be something like 8/10
% of the coniposite sample. This is because within the Aridisols, the organic carbon varies
enormously according to the position of the vegetation. The pits are normally dug in barren
areas between the plants and so they have a bias toward a low carbon value whereas if one
takes and draws a circle around that pit and samples every few meters and composites the
samples, one gets a number of samples from under the plants and these are generally higher so
that one must consider not only the laboratory error but the possibility of the samphng error.
Now the sampling error is much greater in the surface correlations than it is the deeper
correlations. And for the identification of a Fluvent or a fluventic subgroup, I think the
sampling error would normally be very small, if there were no disturbance or ammal activity
that was visible in the soil.

The irregularity in carbon is niormally associated more closely with the particle-size class
or the percentage of clay than with any other one thing. It was assumed in the definition that
the Fluvents and fluventic subgroups would be stratified in any instances, and if so the
stratification would be reflected in the content of organic parts.

5 ,Q;‘Jkest»ion 25

, The sozl of moderate and medmm subangular blocky structure that contains carbonates . -

" only 'in the upper 50 to 60 centimeters could possibly be produced by a process of

- recalcification. Should this soil be considered to have a cambic honzon or on the contrary
. should the soxl be consxdered reJuvenated and lackmg a cambic horxzon"

: _G y Snnth.

L The recalcxfxcatxon of a soxl which has been leached of its carbonates would normally be
2l due to’ addmon of - carbonates at the surface either by wind or water action. - If the
“recalcification is the result of flooding, the calcium carbonate that is present normally would be
ccompanied by fresh alluvial sediments,  If the carbonatss are brought in by wind, there is no -
necessary addition of :other mineral sediments ' than the calcmm carbonate. In- the first case
“where  the recalcification might be due to flooding, I would be inclined to consider that the
eached horxzons were _part.of a buried soil and classxfy the soil accordingly. If the carbonates
had been: brought“;‘ in* through aeolian action, it is generally common to find the secondary
carbonates on the surfaces of the peds and absent in the interiors of the peds. In this case, I
would be. nchned to ‘consxder the.{.soxl to have a cambxc honzon and that it has been °e_1uvenated '
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recalcification processes is generally rather clear because the secondary carbonates coat the peds
and do not penetrate the interiors.

Question 26

The question is raised that there may be other methods of recalcificstion than the two
previousiy mentioned: one from capillary rise from a carbonate-rich ground vater and the other
seepage from a higher-lving area where the soils are highly calcarecus.

Guy Smith:

Iii my expenence, so far, the accumulation of secondary carbonates from capillary rise has
been restricted to soils in which there are carbonates at depth The accumulation of carbonates
as a result of seepage of caicareous carbonate-bearing waters is a possible explanation, though in
this situation it would be, I think, rather obvious to the pedologist how the accumulation took
place because he would see the landscape position of the soil with the calcareous surface. If 1t,
is a result of evaporation of carbonate-bearing waters through seepage, 1 would not anticipai
that there would be any fresh alluvium on the soil and I would be inclined to consider the soxl
to have a cambic horizon just as though the accumulation had come from the aeolian sources.

Question 27

- In the aepressxon of the Lake of (”) 1t is common to find cartographzc units of two soils
. closely associated of the great groups of Haplustcils and Ustochrepts Nevertheless, the majority
- of the Ustochrepts of fine loamy or finer families meet 2ll the requirements for Mollisols except

- that of color of the epxpedon., In this way, soils developed under natural conditions that are

~very similar with the same use potential are separated by the taxonomy of the soil at the highest
~category.- ‘Would it be Justxﬁable to modify the reqmrement of the mollic epxpedon to allow the
i ',groupmg of all the sovls m the same order"

" Guy Smith Smxth.

L We have recogmzed whxle developmg Sozl Taxoromy that in mtertropxcal regions the color
§ value of. the empcdon is not as well related to the carbon content as it is in temperate regions. -
“We ‘set. up. the suborder of- Tmpepts in order to avoid, being tied by the distinction between
~umbric and ochric epxpedon in the. temperate soils. - We have pemutted a mollic epipedon in a
m.i;mber of the: Tropepts Af they have ‘these characteristics of z vertic subgroup. It would be
legitimate 'in ‘my- judgement to atternpt to bypass the distinction between the mollic and the
- umbric: epxpedon under the- cenditions that are sited in the question. ?recxsely how to do it, I
do. 'nos"know ,,ome suggest:ons from those who are fanulxar thh the 501l° m questxon would be‘
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Question 28

The question is raised about the origin of the 0.6% carbon required for the mollic
epipedons.

Guy Smith:

This is a very low limit. It comes from a few sandy soils on the great plains in the
southern United States where the wind action has winnowed the carbon and the clay from the
sand without appreciably changing the color. If the limit were put perhaps at 1% instead of
0.6%, these particular series would have been split. And you must remember throughout the
whole taxonomy, the purpose was to avoid splitting series unless there was some distinct
advantage to doing so. We would have preferred to have a sliding percentage of carbon
according to the perhaps percentage of clay. But we had inadequate data to develop such a
scale at the time we were working on Soil Taxonomy.

Question 29

Was the color value of the mollic epipedon used as a basis to distinguish the soils in the
United States that formed under grass from the lighter-colored soils that formed under a forest
- vegetation? : g ,

Guy Smith:

. This was the basic emphasis used to define the mollic epipedon as having a color value of
3.5 when moist, less that 6 when dry. It made a fairly clean separation between the grassland
and the forest soils in central and northern United States. It also seemed to make a fairly clean
distinction between the Ultisols and Inceptisols that had a dark-colored organic epipedon. Most
of the latter had a grass vegetation instead of a forest. There were, of course, exceptions.
There are a number of soils having ochric epipedons that had a grass vegetation when the
settlers arrived in the United States but the evidence has accumulated since then that the grass

. ‘was of very recent origin and that the soils had previously had a forest vegetation so that they

really developed under forest. All the grass took over during the late middle Holocene times.

| ]Question 30

S Inhghtof "iﬁé’éhs.’ﬁé:r"g.i?é:ii"td‘ the preceding question, would it be useful in Venezuela to
~‘examine the colors of the epipedons in soils that are under forest as in contrast to those under .

* savannah to see whether some adjustments can be made?
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Guy Smith:

One never knows what studies are going to be useful until they are completed or at least
well along. There certainly is no harm done to examine the available data from this point of
view and whether or not the conclusions will prove useful will depend on what the data shows.

Question 31

Reference is made to page 271 of Soil Taxonomy in the chapter and definition of
Mollisols to 0.4. This raises the question of whether the criteria listed for Mollisols having an
isomesic or warmer iso temperature regime can have vertic properties as in the Vertic
Haplustolls or Vertic Hapludalfs. The intent of the 0.4, was to exclude from Mollisols the
vertic subgroups that would otherwise go into Mollisols or Inceptisols. They are allowed to have
a mollic epipedon in Inceptisols, if they have vertic properties. This same requirement would
exclude from Mollisols the scils having vertic properties and lacking in argiliic horizons. A
Vertic Argiustoll would be a possibility in intertropical regicns, but a Vertic Haplustoll would
be excluded and would be included with the Vertic Ustropepts.

: The question is why these soils were included with the Tropepts rather than with the
Mollisols if they had the vertic property?

Guy Smith:

It so happens that the Vertisols are permitted but not required to have a mollic epipedon
and in Puerto Rico we have in many places a transition from an Inceptisol on a side slope of a
hill to a Vertisol at the base of the hill. The epipedon in these soils are sometimes mollic and
sometimes not, but they are always marginal to the limit between a mollic and an ochric
epipedon. It seemed desirabie to keep these soils together in the classification even at the series
level so that if we were to do so we had to permit a mollic epipedon in the vertic subgroup of
the Tropepts. ‘

v - Soils that are classified in the great groups of Dystropepts may present, may have, cation

exchange capacity less than 24 miiliequivalents per hundred grams of ciay. And also have
characteristics. as follows: a phreatic water table between 75 centimeters and one meter depth.
" " A horizon with more than 5% plinthite within one and a half meters depth. The combination of
these two characteristics. It is possible to classify within the subgroup aquoxic. piinthoxic and
_plinthaquoxic Dystropepts respectfully. No provision has been made in taxonomy for these
soils, It is, of course, possible to have these three subgroups if the behavior of the soils is such

" that it seems desirable to have all three rather than two. No provision is made in taxonomy as

‘we have mentioned earlier for soils that do not appear in the United States and soils for which

.- no foreign request has been made for special subgroups.
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Maracaibo Interview - January 29, 1981

Question 32

The fifth congress of the Venezuelan Soil Science Society concerns a statement concerning
some unsolved taxonomic problems of Venezuelan soils. The summary is as follows.
Frequently, the limnic materials are found in the layers of organic soil materials. For this
reason the system of classification of the USDA Soil Taxonomy provides their inclusion in
Histosols. The same system, on the contrary, does not offer any specific place to accommodate
limnic materials with little organic matter. In the Lake of Valencia, soils are developed, in part,
from lacustrine material with little organic matter, principally marl and secondarily diatoms.
The soils of recent emersion are classified as aquic; those soils with a greater time of exposure
in the Ustolls. Between these two extremes of the chronosequence there are found Fluvents, an
important group of lacustrine soils. Because of the origin and the particular characteristics, low

bulk density, high water with shrinking (?), very rapid infiltration and so on, this grouping is
unsatisfactory.

Guy Smith:

To correct the deficiencies of the system that is found in the classification of limnic
materials it is proposed to create a suborder of Limnents and a great group of Limnaquents.

It's also suggested to create a limnicsubgroup andfamilies ofmarly and diatomaceous
mineral soils. The relationship of the soil system, soils more involved strongly calcareous and
with a mollic epipedon classification more adequate for the (?) and not for the Ustolls. This
would mean the cceation of a new class of soiis, that of the Limnic Ustirendolls. [The
transcriber nad a very difficult time understanding the question and response up to this point.]

The situation of the soils formed in the limnic sediments at Lake Valencia is not unique in
the world, though, to the best of my knowledge the soils are not particularly extensive. I have
seen somrewhat similar soils in The Netherlands where the genesis may have been due to the
cutting of i:2 peat for fuel but at any rate the soil is composed of limnic sediments with too
little organic matiter to classify them with the Histosols.

: There are procedures set forth for dealing with situations of this sort and these procedures
involve very much what you have done in your resolution but involve also a little additional
preparation. One thing that needs to be done is to submit this proposal to the 5o0il Conservation
Service for, let us say, international consideration. There may be a few such soils in the United

“States, though I know of only a couple that would have a diatomaceous mineralogy. These may
not have the low bulk densities of the soils around Lake Valencia. It should, therefore, be... let

_me start again. The society should, therefore, submit this resolution to the Soil Conservation
" Service together with some documents about the nature of these soils. It is specified here the
-~ bulk density is low but what is low? How low? There must be some measurements of the bulk
~ density of the soil. I should also point out that you might, advisedly mention the presence of
' the cracks in the soil, even though they have been out of the bottom of the lake for an
- appreciable time. The original cracks which appeared at the family level are still present in at
“least some of the soils that I have been shown. The low bulk density is very apparent in field,
but it is ‘not apparent to someone reading the documents on the society unless some numbers

are included to document how low this bulk density is.

Youhavemadeasecond proposal in that you would like to modify the definition of
Rendolls ‘as given in Soil Taxonomy. This will be a more disputable proposal than the one
1t the limnic groups because the soil survey staff in the U.S. has gone through this particular
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argument before, where we have soils in ustic moisture regimes with very prominent
segregations of secondary carbonates, soils that are now classified as Calciustolls. At one time,
someotie from Europe went through Texas and told the Texans that these were Rendzinas and
so this was accepted by the Texans and they started the argument about whether a Rendzina
could have a calcic horizon.  Many of theirs do and those that do not have a calcic horizon have
distinct accumulations of secondary carbonates. There is nc harm in making this proposal to the
Soil Conservation Service but it will be disputed more than the proposal for the classification of
the soils that have the low bulk density, the high infiltration, the cracks and so on, soils that do
not fit comfortably into any family that now exists in Soil Taxonomy.

Question 33

The following questions have been collected from the members of the Venezuelan Soil
Science Society.

Questions 1, 2 and 3 are very closely related. If the horizon is both massive and hard,
the mollic epipedon is excluded, meaning that any degree of structure development in
combination with hard consistency can be mollic.

Number 2, that to be mollic, it has to have at least a moderate structure when dry
regardless of consistency. And three, the most common interpretation is that there are
epipedons that are both hard and massive or very hard when dry, regardless of structure, these
can not be mollic, umbric, or anthropic.

Guy Smith:

The intent of the exciusion of a horizon that is both hard and massive or very hard and
massive from themollic epipedons was to exclude from Mollisols certain soils that have what
people in the southern hemisphere commonly refer to as a hard-setting A horizon. These
horizons are truly massive when dry, that is no discernible structure can be found. When moist,
these horizons have at least z moderate, granular structure, or blocky structure depending on the
management of the soil. We did not want to include these soils with Mollisols even though
"~ some of them are dark enough in the surface and have enough organic carbon to meet the
‘requirements for Mollisols. Nevertheiess, the probiem of structure is so serious that these we

preferred to include withAlfisols orUltisols, rather than with Mollisols, or Aridisols.

o " If the epipedon has an appreciable amount of clay, the individual peds are almost always
" hard or very hard, but these are not included within the meaning of both massive and hard or
~_very hard when dry. :

~ Question 34

‘What sthemwmumdepth at whiﬁch', the argillic horizon starts in Ultisols and Alfisols?
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Guy Sniith;

In general, the control section would stop at two meters so that the argillic horizon would
need to stari within the two meter depth to be recognized as a diagnostic horizon. When it is
this deep, as a general rule, the soiis are very sandy and fall into the Grossarenic subgroup.

In a fewBoralfs, Paleboralfs, that are very stony and bouldery, the argillic horizon may
not be discernible within this two meter depth, although the soil above is loamy-skeletal in its
particle size. This is an unresolved problem in the classification of Paleboralfs.

Question 35

If the argillic horizon is lamellar, do we distinguish between pale- and haplic great groups
using the same criteria as with a continuous argillic horizon?

Guy Smith:

In general the requirements for the pale- great groups are that the clay content does not
decrease from its maximum by as much as 20% within the depth of 1.5 meters. If the argillic
horizon consists of a series of lamellae the clay content in the inter-lamellar areas will almost
always be 20% less than that of the lamellae themselves and we would interpret this generzally to
exclude the soil from a pale- great group and throw it into a haplic great group. While some
semantic subgroups are provided in pale- great groups, the exclusion from the typic subgroup
‘of the pale- great group requires that the particle size be finer than ... The typic subgroup is
required to have an argillic horizon that is continuous horizontally, that is continuous vertically
for at least the upper 20 centimeters and that has a texture finer than loamy fine sand. The
soils getting into the pale- great groups then can be put into the semantic subgroups on the
basis of the loamy, fine sand texture of the argillic horizon, rather than on the presence or
absence of lamellae.

- Question 36

: How’ importmnt is the rétio of fine clay to total clay in doubtful argillic horizons?
- Guy Smith: |

S _The definition of tbeatgxllxc horizon siresses that the ratio of fine to total clay can be a
. ‘guide to the’ accumulanon of translocated located clay but it is not 2 requirement for an argillic
“horizon that there be any variation in this ratio between the argillic horizon and the urnderlying

“.or overlying horizons. Tn my  experience the ratios have besn mummatmg but the data are

" largely restricted to soil of late Wisconsin age. If one were to get more ratios on older soils, one
“""rmght fird that the ratio has httlm mevmng But in the absence of data, its impossible to make

a defnmtxva s:atemnnt. S
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Question 37

Can we use the suffix "t" for subsoil horizons that show a large increment in clay and a
high ratio of fine to total clay that have no clay skins.

Guy Smith:

The answer is that Soil Taxonomy does not use the suffix "t" as a diagnostic. A man
describing a profile is permitted to put the "Bt" designation on a horizon if he believes there
has been accumulation of translocated clay. This does not mean anargillic horizon, however,
because the argillic horizon has other requirements than the judgement of the man who is
looking at the particular soil. A single lamella in a sandy soil would logically be labeled a "Bt"
but it would not substitute an argillic horizon.

Question 38

Why was the requirement for water-dispersable clay eliminated?
Guy Smith:

The restriction against water-dispersable clay was at one time in the definition of theoxic
horizon. However, in Amazonia, the Brazilians published analyses of a number of soils which
had water-dispersable clay in all horizons but had no weatherable minerals, had no clay increase
with depth and these would have had to be classified as Entisols, though they are amongst the
oldest soils in the landscape. They cannot have a cambic horizon because there are no
weatherable minerals. They cannot have an argillic horizon because there is no clay increase.
And they could not have an oxic horizon because there was water-dispersable clay. Rather
than put these with theEntiscls we took out the restriction on water-dispersable clay in oxic
horizons. This was protested by some people working in Brazil but when they were asked what
should be done with these soils they would give no answer.

Question 39

: The presence of soil structure or absence of rock structure in at least half of the volume
_of soil looked very drastic for the definition of acambic horizon. If this is compared with other
requirements for the cambic horizon, do you not believe that in soils free of carbonates without
‘reduction phenomena, it could be specified that the degree of structure development should be
at least moderate? - D T e :

. Guysmith

Ifyouread the 'various definitions in Soil Taxonomy you will notice that we have
pecified the absence of structure in some soils or the presence, but we have never specified a
gree of structural development, weak, moderate and - strong. We have not done this because
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in traveling with other pedologists, we find that there are serious differences in opinion about
the degree of structural development It depends, first of all, on the moisture content at which
you exammed the soil and it also depends to a uonsxderable extent on the background and
expenence of the men descnbmg these soils. The Beigian pedologists who have worked mostly
in the Congo, where structure is extremely weak in virtually all the soils, will put a moderate
structure on any soil in which they can see any structure whatever. And one has to interpret
their descriptions with great care

because......(end of tape)

Question 40

When can we consider the absence of rock structure? When can it be considered very
weak or weak?

Guy Smith:

Rock structure is discernible or it is not and within these limits, I would say it has rock
structure or it does not have rock structure, rather than saying rock structure is strong or
moderate. The rock structure can be very weak in sandy sediments. It can be discernible only
by very careful examination of the soil using compressed air to blow out the finer sand from
the coarser sands. Now this is not strong, but it is discernible with careful examination.

Aside: This is January 30 at Maracaibo. We are continuing with the questions asked by
members of the Venezuelan Soil Science Soc:ety in 1974,

Question 41

The first question this morning is how can we explain the presence of plinthite in Alfisols
- and Inceptxsols and so forth?

‘G xSnmh.

" Plinthite is formed by the reduction, movement and segregation of iron oxides in a soil in

the presence of a fluctuating water table. The iron can be mobilized and segregated much more

. quickly than many of the soil minerals can be destroyed by weathering or altered by weathering

" to kaolin and free oxides. We have plmthxtw in a number of parts of the world in which the

- mineral portxon in addition to the free iron consists of weatherable minerals, even of calcium

. carbonate. In this situation we find the plmthxte in the Inceptisols and the Alfisols. A new

. cycle of weathermg can begin to remove the iron oxides from the plinthite leaving the matrix

" rather rich 'in weatherable minerals. It is a mistake to relate plinthite tc the oxic horizon
Llfalthough by enor m Sozl I'uxonomy we. saxd that it is highly weathered. This was an erro