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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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Minnesoia Interview

Question 1

Rust;

This discussion for the rationale background for Soil Taxonomy began about late *78 or
'79. At that time Guy was in New Zealand. We wrote to him and asked him if he wouid be
willing to participate in such an effort. Somebody else had the same idea. Dr. Mike Leamy of
New Zealand had already begun to think about this idea of putting down the rationale and
background for Soil Taxonomy. So Guy wrote and said yes he would be willing to assist in any
way he could. We then went to the International meetings at Edmonton and suggested the idea
to the international group assembled. i got a favorable reception there. So using the maiiing
list of the Ianternational Soil Science Scciety we wrote to people and asked them to submit Kinds
of questions they might have with respect to Soil Taxonomy. Over the next year we assembied
these and tried to edit them and have put them together in some 50 to 55 guestions. These then
have been some sort of basis for these interviews with Guy. In July, of this past year, Mike
Leamy went to Ghent and visited with Guy and talked with him for severai days and incinded
some of the questions that are on the list. I will pass out this list of questions. Some of you
may have them from something I've sent to you earlier. On this list I have indicated with an
"L" the questions that were discussed by Guy and Mike Leamy in Ghent in July. Guy arrived
in the States about November 20, 21 and has had some conversation with Washingion folk. The
15th of December he visited the Cornell group with Arnold and Marlin Cline. I bave the
questions which were discussed at Cornell, I only have one copy. There are a few duplizations
in the additional questions that were covered at Cornell. Last week Guy was at Texas Tech
visiting with B.L. Allen and group and some additional questions were discussed there. I
thought it might be helpful if Guy would briefly overview what was discussed at Texas Tech.
Perhaps there is a ot of duplication in the things that we might be concerned with in this
group. With those of you that are here, we thought that we wauld have a littie more emphasis
on questions that might relate to the Mollisols, to the Alfiscls, to ihe Histosols, and since we
have our folk from the higher latitudes maybe some gquestions relating to the soils of the cold
regions and their classification. Also some questions that Fred Peterson will bring in respect to
the Aridisols of the west. '

Guy, would you want to say a little bit about the conversations at Lubbock just briefly so
that we have a little idea of what we might talk about herg? :

Guy Smith:

Yes, I would be glad to but I woald like to make a couple of introdustory comments first.

I think it would be extremely useful in editing this mateiial if I had a written list of the people

who are here with their present affiliations or former. And if each person asking a quegtion

would identify himself into the microphone so that there wili be a record as to who asked what,

I would also like to say I wish I were nearing the ead of this but unhappily I go from here io

'Venezuela and then to Trinidad and then when I get back to Ghent Dr. Frank Mcormann is
going to visit me. So there are three more weeks of guestions at least after this cne.

- At'Lubbock we were concerned more with the soils with either ustic or aridiz moisture
- regimes. There were 3 good many questions about these. There were a good many guestions

.- -about soils in pale-great groups because we don’t have the same criteria for the Paleargids or

the Paleorthids that we have for the Paleustolis or the Paicudalfs and sc on. The criteria vary

. from one great group to another and the questions were really concerned with the intest of the
- pale-great groups and how the definitions we prepared had acivailv met that intent. There

were a number of questions about caicic horizons, 2bout salic horizons, diagnostic horizons that
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Minnesota Interview

we use particularly in Aridisols. There were quite a few guestions that concerned the moisture
regime, their use in Soil Taxonomy, metkeds and means of estimating them, and likewise, about
soil temperature. Some of the questions that concerned soil temperature, it seemed to me, were
very speculative in that they were talking about mesic temperatures at very high altitudes in tie
Rockies. Difficult for me to see how the soil temperature is going o get that warm at high
altitude. A number of studies have been made and most of them tend to indicite tha: soil
temperature, mean ananua! temperature, can be predicted very closely frem latitude and altitude.
Over quite @ wide range of latitudes and aititudss. There were very few questioas, but there
were some, about the place of soii series in Soil Taxonomy. Should the soil serics, like the soil
type, be taken out of Taxonormy itself and allowed to "float® like the phases which we tock out
of the Taxonomic system. We defined the phases that are essential o the anticipated uses of the
soil in the particular soil survey area. There seems to be some coencern about the soii series -
that perhaps it might also be freed from any rigid limits that are in Soil Taxononty - and used
where the series is necessary for the intended uses of the soil survey. There were gitestions
about the possibility of the use of higher categories for soil surveys, the families, the subgroups,
with appropriate phases, I think this was the main impact, although there weye questions about
whether or not Soil Taxonomy was useful in showing landscape relations of soils, shape and size
of the polypedons and questions about what we were classifying, a pedon or the polypedon.

Question 2

Rust;

The organization of these questions might be improved a great deal. And I don’t think !
will go through the unanswered questions at this point, because I believe it might be more
profitable for those of you that have come with some notions and questions of your own. You
can see what is here znd if it is similar to the question that you would like to raise, that is well
and good. Some of you couid probably rephrase these questions better, probably could provide
a listle bit more background in terms of what might be underlying in the question. Perhaps, it
‘would be appropriate, that we think in terms of organizing this ultimate effort, more or less
paraiiel to Scil Taxomomy. We can talk briefly to Guy about this znd then o intc the
discussion of the orders. Sc I think we could begin with anyone who wishes to offer a quesiion
in the genera! area of philosophy that you don’t feel has been sooken to in the guestioning
heretofore. And I'm sure that as someone opens up the questions others will think of a related
item. As Guy has said, would you simply identify yourself as you begin your question so that
¢he record wouid show from whence it came and, in case there is some follow-up because of
some other intent of the quastion, we will know with whom to relate.

Guy Smith

: ~ 1 shouid also ask vou to speak up when you ask guestions, because, while I have a hicaring
aid, there are many improvements possible in it and without it my hearing is very bad.
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Minnesotz Interview
Questios 3

Rieger:

I have one that has bheen discussed and it might just be in that category. This concerns
the definition ¢f soi} that you've seen, Guy? Would you care to discuss that any further?

Cruy Smith:

The only question that I can recall answering on that is what do you do, how deep doss
the water hiuve to get before it ceases to be s0ii? This conceras coastal plains soil. When I was
asked to cooperate on this book I said ¥ would be happy to but I didn't know what kinds of
questions pzople were concerned with and 1 was asked to find that out before 1 could answer
them. So I think your question should be fairly specific now.

Question 4

Rieger

G.K. Weil, { was concernad with the definition of soil - the thing that we are trying to
classify which is defined rather vaguely in Taxonomy, pzrticularly with respect to its lower .
bouadary. There are ;wo problems that come up with respect to cold soils, especialiy. One, if
soil is defined as the lower limit of extensive rooting, in cold soils the roots are quite shallow
and we end up with soils that may, by that defisition, be confined to the O horizon and yet in
our classification, we use the contrc! section s we are doing in 2ny other soil. The second part
concerns organic soils which mostly, in the natural state, have very shallow tocting and vet were
defined on the properties belew the rooi zone. And the third part to this quastion concerns
soily that are not vegetated. By definition then, not soil. Any locse material on the earth's
surface, vegetated cr not, at least in its natural condition, such as the poiar desert type of soil or
the soils in Antarcticz desert salt flats, shifting sand dunes - ali of these are not soil as presently
defined. And i wonder if they sheuid be defined as soils?

Guy Smith:

You've got three questions. Pll try 1o remember them. First, vour first quesiion was
trought up in a previous meeting, and my zuswer was that this required a great deal more
work. That there were many soils where the rocting was in the O horizon and yet we classify
thie soil on the basis of tiie mineral part where the soil has virtually no roots. The answer o the
second question wouid have azbout the samie zaswer as the Sirst. | replied that this was anp
unresolved question 3o far as the O horizon was concerned and would require considerable
thought on the part of the people who knew something about these soils. In inost of the U.s.,
- the Soil Conservation Service staff, the Experiment Siation staff are not concerned with such

soils. They don’t have them other than in the forest. So the lower boundary of soil in that
situation, “as ia Histesols, has got to be somawhat aroitraty. We peinted this out in Seil
_ Taxongmy, that the lower boundary was a very difficult one and that in mzny instances, in
many kinds of soils, the lower boundary could only be an arbitrary limit. In 50i! Taxonomy we
have treated two meteis as its arbitrary lizait, this limit being taken cn the basis that it is

- impractical iz mast soil surveys i3 eramine the soil frequently enough below two meters to have

. any reliability in-our ebservations. - With respect te your third questicn, regarding unvegetaied
-~ 'soils; Pm going to hzve to draw a line somewhere between the field of pedelogy and the field
.. of geology. - Normally we left the barren areas to the geologists although they concern
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themselves generally more with the bedrock than with what’s above it. There is a question
where the regolith is thick and the soil scientist stops at two meters and the geologist starts ai 50
meters - who's field is this one in between? In some instances, as where we are irrigating a
new project, we need to know what is going to happen to the lezching water and it is necessary
for our interpreiations to make rather desp observations in the regclith to figure where that
water is going to surface. This requires power drilling equipment and is only practical for very
intensive uses, such as that under irrigation. The salt flats in some cases do carry vegetation, in
which case they become 2 soil and then there is a problem - is the ssit flat a salty parent
material or is it a saline horizon - and this was gone into in considera™'c detaii at Lubbock. In
general, however the purpose of Soil Taxonomy is to facilitate scil zurveys and their
interpretations. It is inconceivable to me that we are going to spend very much money siudying
these unvegetated areus; they are geing to be left to the geolegist rather than brought into the
classification. There are some soils in Antarctica but there are very few. There is no particular
reason to make very many soil surveys in Antarctica except to get at the history of the area.
Axd that’s not a good reason for most soil surveys. I think that most that are going to be made,
probably have been made already by the peopie in New Zezaland.

Question &

Ricger

I was discussing this with Dir. Tarnoczi; here and there are some soils in the Canadian
North that are unvegetated or essentially unvegetated that aren’t being studied by soils people.

Tarnocai:

In a Canadian zcene I thick we doa’t want to discriminate between soils which are
unvegetsied and vegetaied becausz we carry our soil surveys in the Arctic which is lergely
unvegetated. There i5 2 certain amount of biologic activity but not necessarily forest vegetation
and grass vegetztion. So, it is difficult to us to sort out the problem this way - this is for the
geologist and this for the pedoiogist - because this is unvegetated.

Guy Smith:

. From what littie Ive read of the work, mosdy by Professor Tedrow in the high, dry
Arctic_Islands, you do have plants. If the vegetation is absent inost of the year Hut may be
- there for & short period during the beginning of the warm season, then it comes within our
present definition of soil. However, we specifically mentioned in the introduciion that we don't
~ know enough shout these soils and they are not brought into the taxunomy at present. There is

a job for the future. g ~ ’ :




Minnescta Interview
Question §

Franzmeier:

You menticned that one of the main purposes of Soil Taxonomy is to facilitate soil surveys
and the interpreiation of therms. It appears that there are two mazin aspects of soil, the profile
aspects and landscape aspects. In our soil surveys and through Soil Taxonomy we are
emphasizing more 2nd more the profile aspects. I am not sure if this would g0 along with your
observation but in comparing older surveys with those we now produce it seems to me to be the
trend. Yet in working with users of soil surveys, they seem to rzlate more to the landscape
aspects. Do you recognize this as a dilemma? If so, what might we do about it?

Guy Smith:
Pm not sure I understand precisely your meaning of landscape aspects.

Franzmeier:

Well, the geomorphic aspects -- the slope position, the slope shape, where it stands in the
landscape relative to other land forms. Just as certain aspects of the soil profile have
implications relative to the genesis of the profile seme iandscape aspects of the soif would imply
a certain genesis of the landscape -- whether it got there by 2 glacier or wind erosion; this type
of thing.

Guy Smith:

Well, in general, the man who is making the map is very concerned with these landscape
positions tecause he is going te draw boundariss on his raap at these points. Where the genesis,
some genetic factor, has obviously changed he can expect changes in the nature of the soil.
And so if ihe ridge tops are Iong and narrow, he is limited in what he can show on a large-
scale map by the breadth of those ridges and his boundaries zre pretty well fixed by the land
point. Baving put that boundary cn his map he proceeds to try to identify what he hus drawn
his line around; to find out the nature of the soii that has been bounded by that natural
boundary. When cone is writing about the soi! sarvey for the general publiz, this is
subordinated, the discvssion of this disappears for al! practical purposes except that we havea
siope phases. The user of the map is not able to identify immediately whether one delineation
is on a ridge iop or on a footslope, below a hillside, or on the hillside. If he is using the map
in the field this relation would become obvious to him very guickly. But for the most part he
is mot particularly concerned with the genesis of the soil. The user of the map i3 concerned
with what we say about the use of the suil. These are our interpretations and he could care
less, for the most part, about the taxonomic name of that soil, in fact he can’t pronounce it.
And he looks over the series and associations or complexes of series which are common names
that he can remember. The interpretation, of course, requires, as Cline has pointed out, an

-additional stex: of reasoniug from the nature of the horizons in the soil to the smportance of this
nature to the various uses ~ each different use that we can forssee. And the users of the soil
surveys are concerned with these interpretations. If we don't make the interpretations then we
are going to stop muking soil surveys very quickly because mogey is always in short supply in

- government and the ministers who decide what they are going to do with the monzy will stop

putting it into soil surveys if people are not able to use the surveys. Thé Gse they want is the
interpretation, - So they are an essential part of making a soil survey. it's not finished until we
have made the interpretation. Aad this is what our wusers are interested in and its why the soil

- survey in the US. is so well funded at the moment. We are mzking interpretations that really

 concern people whe inake use of the land. .
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Minnesota Interview
Question 7

Tarnocat:

First question is, why is it stated in the soil temperature regime section, Soil Taxonomy,
page 57, that "below freezing point water no longer moves as a liquid and unless there is frost
heaving, time stauds stiil for the soil." ¢ has been well demonstrated that water maves in liquid
form in a frozen so0il well below zero centigrade and that frost heaving and ice formaticn is
caused by this movement of liguid water. I quoted several references here thai these ice-lenses

are able to grow because liquid water moves from warmesr to colder areas throiigh the frozen
soil system.

Guy Smith:

You are making the assumption here that below the freezing point, which is zero
normally. Let me start again, you are making the assumgption that zero is the freezing point of
all water. This is not true. At temperatures far below zero some of the water is still in a liquid
form rather than solid and it is this iiguid water that does move in the soil where most of the
water is in a solid state. Professor Milier at Cornell has been doing considerable work on this
and he finds two things. One, if he suspends a piece of mineral soil in ice, this minerai particle
will move upward through the ice and emerge at the surface. Now it is moving because the
water at the top of the mineral grzin liguefies, moves arcund the side, and solidifies at the
bottom and pushes the mineral particle up. If the mineral particle is fixed and cannot move,
then the water moves. If the water moves from underneath the mineral particie to on top of it,
it seems then to sink in the ice. Actually the water is moving from below t¢ above the fixed
- mineral particle. So there is no one freezing pcint for water in soil. But for the mwost part,
excep: for this small unfrozen part of the water, zero is the freezing point. But around every
mineral grain there is a bit of unfrozen water which is held at temperatures that cannot freeze
at zero and freezing point may be far below zero for some of the water. This (explanation)
might have been (stated) betier but this is the way modern scil physics looks at soi! temperature
apd water.

Tarnocat: -
In reading the material here it states that water no ionger moves as a liquid.
Guy Smith:

It can move as a vapor. But below freezing point 1 say that nowadays evidence has been
established st this point on the naiure of the water. And, as I say, this could have been better

stated perhaps. It doss move as a liquid or solid. Even zccording to the most modern soil
science.

Question 8

-

© My second question is: Why is permafrost defined in Soil Taxonorty, page 50, “as a layer
¢ which the temperafure is perenninlly at or below zero centigrade"? Now in 2 Canadian
~definition, which is similur to Alaskan definition, permatrost is defined as a tkermal condition,
(not a jayer) having & *emperaturc below zero (2ot at or below zero centigrade).
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Guy Smith:
Weil, that’s another definition, I guess. Zero can be frozen or unfrozen.
Tarnocai:

Excuse me, sir. Zero centigrade, regardless of water, is a term of condition. See, this is
the point.

Guy Smith:

But it is a layer also, although it may go far beiocw the soil. As you go deep you will
always come to a temperature above zero. Jt may bz a hundred fzet down or two hundred or it
may be relatively shallow, but I don’t sec any serious conflict between these two statements
other than that this Canadian definition says it has to be below zero. But it can be at or below
as far as | am concerned because zero may be frozen or unfrozen, either one depending on
which way your heat flow is affecting the so0il. You can bring the ice up to zero and ihen with
additional heat it melts but the temperature is unchanged.

Tarnccai

Can I rephrase my question? Why did you choose to change the definition which is
internationally accepted?

Guy Smith:
I didn’t change it. This comes from 1960,
Tarnocai:
For the future you would iike to stay with the definition?

Normazlly we would take an internationally accepied defirition in preference to one of our
own but it has to be in existence first.

Tarnocai:

. The Ataskar definition is 1962. So definitions were filed formally, to my knowledge in
Cansda and I think in other northern countries by sometime in the second part of the *60s.

Guy Smith:

But by the end of the first half of the °60s this was ail finished. We couldn’t keep
everything up 1o date all the way through.

‘Question 9

"My next question relutss to the "pergelic soil temperature regime" as defined in Taxonomy,
" page 62, as sii having imean annual soil temperature lower ‘than zero centigrade. Does the
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projected soil temperaure regime indicate that permairost occurs within a conirol section, let’s
say one meter, or that it ociurs at any depth (either within or below the contrel section)?

Based on some of cur preliminary soil temper‘*ure data, a MAST (mean annual soil
temperature) beiow 0 dcgree C does unoi necessarily incicate that permafrost occurs at the
particular depth to which the ¢ degres C MAST refers. FMAST values for two sites located in

the Inuvik area, N.W.T. (based on weekly measurements between Feb. 1S, 1979 and Feb. 21,
1980; are as followsz

Depia Site I-3 Site 1-4
cm
20 -2.4 ~0.8
50 2.9 -1.6
100 -3.1 02.!

Soil I-3 has permafrost withir the control section (at o depth of 85 cm) whereas soil [-4
has nc permafrost within the control section. Permafrost occurs, however, in scil -4 below a
depth of 20 cm.

Guy Smith:

G this third question [ should comment first thai the mean annua! soii temperature below
zero centigrade may indicate that there is a permanently frozen horizon or layer beginning at a
rather shallow depth or beginning at a very deep depth but it should be present based on what
we Knew about the mean annual soil temperature relation to permanently frozen ground. It was
uot our intent that the control section should stop &t ore meter, normally we prefer to think the
control secticis will stop at two meters given a low category. At =2 higher category, the
Inceptisnls® coutrol scction does stop at one meter but that's at the Samily level not at the series
ievel. So that I think the Russians have some soils with mean annual temperaiures below zero
during the summer to depiks of something like two meters. Below that there is no further
change and the original intent was that there was permafrost at some depth not necessarily
wmhm the family controi section.

Question 1§

, Tamocai-

The fourth question concerns the pergelic subgroups having a mean annual soil
“temperature  below zerc centigrade.  To determine the mean snnual soil temperature,
measurements are raquired for periods of at least one year. Are there any factors, other than

. 'the mean apnual soil tempevature which may play a roie in determining the pergeiic soil

" temperature regime? - To explain in a litle bit more detail, the pergelic subgroups described in
. the Exploratory Survey of Alaska gave n¢ indication of actual mean annua! soil temperature
R ,vaiues. The depth of permafrost is variously described as:  The permafrost table is usually deep
“but’ 'ce-uc!s permaf' rost may exist at depths of 65 to 150 cma "(page 3G). . permafrost table is
"““-quntc leep” {page 44). . "The pemaxrost table is commonly many feet deeo (page 29). These
- 'pergelic soils probably have & variefy of ican annual soil temperatures, some of them may even
“he above zero e ntxgrad s we found in the Discontinuous Permafrost Zone in Mamtob;s. For
ezaim “1«,, the Klslu. eenes, 81ma'{ed m the chcontmuous "ermarrcst Zone in Mamtoba has a

L~ 157
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p ost table at the 104 centimeter depth and the mean annua! soi! temperature value ic 0.2
degrees C at the 50 centimeier depth.

First, the mean annual temperature ic not necessarily measured at 50 centimeters. I should
point out that we have below the soium a zone of censtant temperature which does not vary
even from year to year, let alone season to season and this, within the limits of reliability of
measurement, is the mean annuai temperature of that soil. When you get significant differences
between different depths in a given soil, I'm convinced there is 2 systematic ercor in your
measurement, I don’t know necessarily what it is but commonly it is because you made your
measurements at a particular time of day, day after day and this doss not necessarily represent
the average temperature for that day or even for that hzlf cay. I don’t know that your
reliability of measurement of mean annual soil temperature is within 0.2 of a degree. There are
errors of measurement that are due either to instrumendtion or to systernatic recording of
temperateres. I wouald think make your mean annual soil temperature is subject to errors more
than 0.2 of a degree. So this isn’t guing to concern me. Ycu do the best you can when you are
measuring the clay content of the soil or the base saturation and etc. You know there is a
possibility of error of measurement of any particular property of the scil. And when you are
within the limits of that error you disregard your measurements. In this case if you have
actually got permafrost, I wonld say the likelihood is that your error is in thc measurement ot
30 centimeter depth rather than in the temperature being above zero. That would be my
judgement. Now I have tc ask Dr. Reiger to explain al! thess statements about the Exploratory
Soil of Alaska that hadn't been writizn when Soil Taxonomy was written.

Rieger:

1 didn’t quite get tha point of the question. Oh, well I give no indication of zciua! mean
s0il temperaiure values basically becouse in most of the soils it's simply not knewn, we just
don’t have thai duta especially out in the wilderness area. However, wherz we do have
information on suil iemperatures we have also found the same situation of temperatures at 50
cm being slightly above the zero centigrade mark, these soils where permafrost s rather decep.

~In fact, its happencd in one soil that we studied tfairly thoroughly, (that) the nermafrost table
under the naturai vegetation of black spruce forest is at about 52 cin or even less. When its
cleared the table drops to four or five meters. Temperatures were measured quite carefully and
the mean annwal temperature in the upper metcr was slightly above zero within the error range,
as you suggested, perhaps G.1 or 0.2, and they found the same situatios in ar alpine soil with
deep permafrost. I can’t say whether the mean annuai temparature throughout the soil column
is exactiy at zero or below in scils with permafrost but perhaps we need to allow a slight range.
The statement that it is essentially the same throughout the cojumn, I 2m guite sure helds.

There is relict, permafrost arourd, certainly, but is usuzlly very deep. It's not within the
upper 5 meters aityway.

Does permafrost re-form in those cleared fields you zre talking about?

v Yes, if you allow the (soil to be) under persanent grass it will reform 2ad, certainiy, if
you aliow the native vegetstion to come back, it will,

The soil temperature in these cold climates is not as wall reizicd to the air tempersture as

it is in climates wkerc there is little snow. You have an O horizon on these soils that forms a

. layer of insulation during the warmest weather. And you have a snow horizon that forms a

 laver of insulation during the coldest weather. Now if vou ciczred the soil and removed the O

" “horizon you are removing the insulation that is effsctive during the warmest weather, but you

~are not able to do much abtout the snow insulation during the cold weather, so the soil

_.-temperature will change if you disturb the native vegeiation in the O horizen. it may be that
 (you) have gotien your measurement at the time whean this change is in progress.

‘These particular measurements were made in a rather elaborate set-up by the pecple at the
versity; analysis is of a contizuous type of measurement.
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I remember the measureriants,

i think information we have on soil temperatures indicates that the deviation from the

meaii at any level is extremely slight. That the mean is the same. I know we don’t agrez on
that point.

Well, I would iike you to bring the soil physicist in and explain how it can be different at
different layers. Where docs the heat come from? I can nct imagine any mechanism where
soils can have different temperatures at different layers and in the absence of 2 thermal source
of heat.

Qusastion 11

The whole German system, is our new Histosol classificaticn. 1 think in the organics,
John Day has done a good jcb. They don't call it fibric, hemic, sapric, but it's aimost the same
thing.

We use those names.

You have humic. We even played with that ierm ourseives, and vou pulled it out because
the temperature is wrong. We had mssic for it at one iime. John Day and Waiter Elrlich tock
over and said ng, we'll use the mesic for the in vetween - for the hemic - and Guy says we
capr’t do it becsuse of the temperature ciass. Can’t have the same ward for a different category.

The Russians are ncw trying to stimulate the FAQ and International! Society to extend
their legend from ine Soil Map of the World by 2dding two more categories. They had one
meeting in Sophia last sunimer. Hew they are going to get slong with that 1 don’t know. The
Russians have adopted, in principal, disgnostic horizons and indicate that they are willing to
substitute scil moisture and temperature or climate and I think they will develop eventually a
compatible system because their legend uses all Soil Taxoncmy definitions for its diagnostic
horizons.

You say there are two orders they want to add?

They wart to add two categories. The present orders as orders but add two more
categories. Because the way it now stands if they map a Cocperative Farm in Russia they can't
usz that (FAQ) legend. It's only designed for a five millimater scale map. And the five
millimeter scale map on a coeperative farrn is useless.

You are saying they have nothing comparabie to cur famiiy or series categories?
The Russiazs, wali no, they have.
(incohersnt?)

The Freach have a sysiem that was taught in the French schools but they have a soil

svzvey of France row and it doesn’t bear a lot of relation anymore to a systere. Cornpositional

. classification similar to thut of Fields in New Zenland. First he classified the material from

- which the soil is formed. He has about ten orders based on that. But, ORSTOM isn’t going o

“buy his syztem. Thay had a meeting last summer amongst the CRSTOM people and they would

. not accept this. The French soil survey of France proper is in a ferment. The Germans have
- sbandoned Mackenhausen's classification and are iccking arcund for something o use.
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Brazil docsa't use the Soil Taxonomy officially but they are well acquainted with it and
use it in their work and in conversation look ai the principles of it. In Brazil there are several

organizations making soil surveys and some of them use Soil Taxonory but mostly thev use the
old Brazilian systems.

What about Australiz?

Australians rejected the classification of Stevens and they put Northeote to develop a new
ciassificatioa and he did that when he made his map of Australia, Then while I was ic New
Zealand they advertised for @ man to come to Australia to develop a new system of seil
classification. They hired « soil chemist from Aberdeen whose experience in classification has
beer lacking. What the wiil come out with I don’t know but I'm dubious zhout whas they'ii
accomplish. Whan we had ovr meeting in Malaysia, he had an opportunity to come to learn

something about Soil Tixenomy. But he didn't show up at all. We had Australizns there but
not him,

It sovnds like they are not 2ven serious?

I don’t have any notion but I kaow they are in troubie in Australia. New Zealand is
trving Seoil Taxonomy. This guy isn't a student of Fitzpatrick? That's where he had his
position. His ¢ne positicn was with Fitzpatrick.

He spent suremer in Alaska.

Has he been in Alaska?

Yes, o1l summer.

That's a kind of a diffzrent tundra than Australia, isn't it?

The Soils Bureau we found in New Zeaiand decided they would use Soil Taxonomy.
Some of the old umesrs are opposed to it, it’s natural. Present, youngsr people at the Soil
Burezu are just going to have to work at it. There is no way around it. Tedrow is never going
tc accept it in New Jersey. At least hie no ionger has any responsibility for soil suyveys so the
state college is using Scil Taxonomy. When Sam Gbenchain retired, his successor immediately
adopted Soif Taxernoray for teaching. Sam acver would mentior it.

Have you ever seen the work in Britain of the sort of statistical approach to Soil Survey
and spatial distribution of 50ils?

Reading about iz I have a hard timec seeing how it might fit into practical use. I cznnot
imagine how it’s going to work.

Webster’s work is picking up. Webster mainly, probably some others.

~ You must remember that this was the 30il Survey of Englard and Wales, located at
Rothamsted. The emphasis was on pure science, pure research. And at least one director of
‘that survey retirzd because they wouid naot ailow him te make interpretations of the soil survey,
That wasn’t pure research, that -was applied research, if he made interpreiations. So if ycu are
not trying to make inierpretations you can made soil surveys, :
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Question 12

Tarnccati:

What we are hoping in Canada is that the Soil Taxonomy will develop as ar international
system. We would like to see a system we could use for internaticnal communication in soil
classification. We did just that in 1978 during the ilth 1.8.S.S. Congress.

Cuy Smith:

Well for some years we tried very hard to get the Canadians to ccoperate with us in the
U.S. to develop ore system for the two countries. And I thought for a while we were going to
do ii, but I wasn’t at the raceting of one of your work planning conferences, in the prairie
provicees, where one of the Canadian five-gsaters got up and said, "When are we going to quit
copying the U.S.?" and that carried to date. We have had no cocperation since then.

Tarnogcati:

It's tco bad btecause I think we are looking for it. That's why, when this offer came from
Guthrie, I think it was very well received. Everybody looked at this as the type of ccoperation

0

we needed for the future. We would like to see an international system bacause the Canadian
system is very narrow, just Canadian, that's ali. We would iike to have a system where we can
use tiie same terminology.

I thizk we are much happier with U.S. Taxcaomy than with the FAO svsiem.
t2 & Y

Guestion 13

Yaa hiave a number of teams working around the worldG in survey prejects, haven't you?
Tarnocai:
We Lave i’he {IDA arrangemes: for the internationai soil survey.

1 zan into some Canadian assistance in the West Indies but not with soil survey. Put the
Canadian goveramest was making contributions.

Tarnocai:

~Boil survey, 22 such, is making a contribution. In most cases they are using the already
available local ciassification or the VJ.S. clessification. Crar system is not? adapted to the tropical
regions. ‘ ‘
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Question 14

You are going to have a conference in New Zealand? Next month.

That has nothing to de with it (AID involvement). Thats only New Zeaiand soil
scientists. But wa have at the moment six international committees at work and AID funds
thera at least to the exteni of one meeting a year. In an area where there are extensive soils of
the sort they are working on. Most of their work is by correspondence. But once a year, they
are able to get together. The probiem is getting the money from AID. And so they generzally
have about three weeks, one week of discussion of something like this, and two weeks put in
the field where they can look 2t the actual soil and discuss things so that they can realize
whether or not they are using the same language.

Question 1%

What areus are they working in then?

Guy Smith:

Onz on the classification of soils with low activity clays - Ultisols and Alfisois and their
clay minerals; one cn Oxisols; ¢nz on Vertisols; one on Aridisols; and one on Andepts. There
are two or three iore proposed but aren’t yet organized. The committee on the reclassification
of the Andepts into an order is chaired by Dr. Leamy in New Zealand. He has abeut seventy-
five people from zll over the world with whom he is corresponding. And they are trying to
come up with an international meeting that is still at least two years away. The next one will
be peripheral to Andisols a meeting in 7??, where there are volcanoes and Andisols. They are
primarily for the commitice members on Oxisols. After that they g0 to every east African
country north of 727,

Kenya.
Nozth of there.
Nortk of Kenya? Ethiopia?
South of Ethiopia.
Sudap?‘
~Sudanr, So the meeting for *82 is planned in Sudan. And AID funds the SCS soil survey
laboratory to go to these couatries a couple of years in advance and sample and anaiyze these

samples where we have the mecting. Then we have all the laboratory data that is relevant to
Soil Taxonorty on each profile,
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Question 15

Now the study of Brazil in the tropics would expand the Alfisols and Ulliscls at the
expense of the Oxiscls, isn't that the thrust of the committes’s wosk there?

Guy Smith;

I doa’t know. Brazil surely has large areas that are not involved in this argumsat amongsi
the committe2 on lower activity clays about what is an argillic horizen. That's been their
principal preblem. To distinguish these soils from the Oxisols.

Half the soil's compesition is quartz, paleonite (?), probably locking at a lot of gibbsits,
iron oxide. There is some fairly gosd structure development in the B horizon but really no
idenzifiable clay. Composition-wise it would be like Alfisols. Morphologicaliy they might
represent - at least macromorphologicaily - something like an Alfisol or an Ultisol.

Mosiiy Alfisols in Africa, mostly Ultisolz in South America.

Duestion L7

Moormann is werking with which committee?
Guy Smith:

The one on lower activity clavs. They are due to submit their final report aow at the
meeting is June. Aad then the SCS wili distribute that report and ask for comments within one
year. And at the ¢ad of that year, depending on the comments they receive, they will adops it,
or adopt it with some mcdifications, going back to Moormann and his committee. it sarely will
g0 back once more with the comments that are received. Within about rwo years that report
shouid be finzlized.

Question 18

Who will make those decisions whether to change or not?
Guy Smith:

[ think mosily they will rely oa the chairmen of the
- Internationni Committees. There isn't anybody in Waskhingion competent to consider whether or
not o adept except as ke relies on the Commitiee itself. But these are truly international
‘committess with representetives from gl over the worid where there are such soils. The
- Canpdiazs don's get in ou this low activity clay business because they don't have any.

G gjn;éss'sécsu hiave some people working in those paris of the world.
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Guy Smith:
Weil, if they are working there, they may get involvad.
Rust

The problem of West African soils is a Lttle perpiexing. I had a lot of difficulty seeing
Alfisols there.

Guy Snmith:

Thiese commitices always have a number of members with axes to grind. They want to
reorganize Soil Taxonemy completeiv and make it to fit their own prejudices instead of a
compromise. Every committze has Guite g number of these people.

Rust:

That will probably get Taxonomy into international accepiance as much as anvihing we
can do, that is, 1o have internaticnal commiitees working at developiig it.

(What is the Benchmark soiis project?)

The one that is based in Hawaii and Puerto Rico.
Guy Smith;

They have laid ovt expesimentai fieids on the tasis of the soil family to see whether or
not resuits within the onc family are coasistent enough that research axperience can be
transferred at the family level. For 3!} the fine details, we have series, but stil! the general
managemest of a family it suprosed to be very similar. The Penckmark soil project is based at
the Universities of Hawaii and of Puerto Rico. The Soils Science Dezpartment in Hawaii hes 2
newsletter that reports the news on this about four times a vear, 1 think.

They apparenily have a number of sites in the Far Easi now. Benchmark sites,

Guy Smith:

And they have some ip Africa. They tried desperatzly to establish at least one in
Venezuela but Coraernia was away and th2 people that were there refused to do a thing about it.
They have some very nice places te set up staticns in Venezuzla but they just didn't respond to
Beinroth™s influence and s¢ nothing is in Venczuela that | know of. But Puerto Rico University
has some ficlds in Africa.
rRust:

I would think FAO would b very interested in this praject's sceocess.

Guy Smith:

‘*“eDirector of Soil and ¥ater in FAGQ is Rudy Dudal and he ic viciently oppssed to Soil

Taxono ~ He told me a coupie of years age, "You can not transfer experience on the basis of
the far  ° Weli now, the FAO view on soil and water has reversed that staterent. But I

don’t think . .3zl wrote it.
Tarnocai

 Thats spmrisindg, Dudal was upr our way a couple of years age, and in talking with hiz he
seemed to be quite supportive of the ULS, Soil Taexonemy. ‘
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Guy Smith:

Well, he's refused to accept diagnostic horizons but he used to recognize  soi!
temperature/moisture as diagnostic criteria. Where he needs it most is on his small-scale maps.
On large-scale maps we have it as a family criteria with finer breakdowps. On the large-scale
128ps you need it to make any interpretations whatever of his twenty-three orders.

Rust:

Admittedly he’s playing auite a political ball game in the sense of having © merge many
concepts. I’'m surprised that he won't accept the idea of technology transfer.

Guy Smith:

Fle wouldn’t two years ago.

Qtuestion 16

Oz soils of low activity clay, what is your opinion? Some ] have seen seem to be a lot
raore like other Oxisois than they are to the concept of Alfiscls as I envision ihe coucept of
Alfisois from rhe midwestern U.S.

Guy Smith:

They are noi like those in the U.S., they are more like the central coacept of the
Paleudalfs. But stil! composition-wise they would be Palendaifs, probabiy have 2 fot of
Kaolinite, but stiil aren’t oxidized as much. Don’t have as many of the oxidic minerais as some
of thess in questici.

We don't have too many Paleudalfs in the U.S. to judge vy. Soiis in the valleys and south
from Penasylvania range from Alfisols in Pennsylvania te Ultisols in Alabama. There are 2 lot
of them, and certainly they are very red. Now many o them are very dark red and have acidic
mineralogy rather then kaolinitic. They have no ideal place for sure. They are very thick with
very iine texture. Those in Africa are derived from more acidic rocks and much more quartz
sand in the limestone valleys. You get soils from limesione there znd they will b2 very similar
soils. There is not muck limestone in Africa.

Question 20

Which soils are you taiking about?
I thought that they would have kaolinite and some 2 to I minerals like alursinum-layered
silicates and that type of thing. You would have more silicate minerals and oxidic minerais in
~zest of those soils. MNew that i3 not the case.

n Af .*icg? ,
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No, in the U.S.
Guy Smith:

in the US. [ den’t know what data they have now. When I retired there were vary few
data. We had CEC but not many studies on mineralogy. In the southeast this also involves soils
like MNorzfolk and Ruston. Stan has been having a lot of trouble with the . “=th:rn Work
Planning Conierencs who rejectad at one time this idea of clay activity because it was going to
spiit Norfolk and Ruston in the Mississippi Valley. There had been enough loess, enough
montmorilisaite blowing around that the clay activity there is well above the limit for Oxisols
bui Norfolk ard Rusion on the coastal plains, in North Carolina and South Carolina and
Georgin, are well within the range of Oxisols. It is around eight or nine meq. per hundred
grams of clay.

Rust:
The Worfolk apd Ruston concepts must have been about as wide as Miami was onca.
Gay Saiith:

They stili are. Stan has been workisg with the Southern Regional Work Planning
Conference. They have to divide these series. But it isn't the sort of thing that they are going
tc accept the first time it is proposed. Stan is working with the Soil Testing program that AID
sponsored in South America, The managerseni practices are vastly differeat in the Ruston in
the bississippi Valley and the Ruston in North Carolina.

I would think so, with that much difference.

As you well know loess goes darn pear 20 Jeorgiz. I mean, from the Mississippi Valley.
When: T got out of school 1 thought ! knew everyihing about soils. My first job was in the
mounrtains bordering Georgia, right in northeast Alabama, right by Chattanzoga, Tennessee.
You go off the mountain there. The first trip [ took there was to see all these silty soils. "Well,
where is the <ilt frem?” § said. 1 kept asking the old-timers and they said "Ok, hell, this is from
silistone.” ! thought 1 knew something about geology, in fact I did know somethi:g about
bedreck geology. “"Well, you show me the sock from whick the soil formed.” They couldn’t do
it because they weren’t that fine-grained. Coarse grains were close to clay. They weren't in the
silt rarge. Not in the sung rangs. Now, everybody accepts the fact that loess from the
Mississippi Valicy went all the way over 0 the northeastern, northwest Georgia. On iop of the
mounsz2ias. There is sandstone before vou hit the limestone. The soils are not formed from thai
rock. As a young guy I'd taken s lot of geclozy ard mircralogy and stuff and 1 zaid, "You
mean to tell me that sandstone weath.-red through to that silt?" 1 couldn’t believe that. 1 was
stubborn ¢ that Gae.

Ruestizn 2%

Tarnoeat

.. Many pergelic soils are described in the Exploratory Soil Survey of Alaska as having a
 deen permafrost 2ble aithough it is indicatad that they have a mean znrual soil temperature of

“igwer than § degrees . What is the criticel depth for the active fayer, that is, the layer which
thaws sad freezes annually, (o siart affecting the soil [orming processes?
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Guy Smith:
) 1 have no information really that there is 2n answer to ihat question. When we wrote Soil
Taxonomy we were just thinking about the Explocatory Study of Alaska, which is virtually the
only place in the US. where we have permafrost. There is a bit in Montsna, But that is about
ail. So, ! can not answer that. It's going fo take much inore knowiedge than I have.

I weuld say the permafrost table is high encugh so tha: water perches above it. Seems to
me that would be a criiical degth. Within the zone of processes that depead on the surface
situztion. 5o that i’ your perched water is not as high as, say the depth of the spodic hnrizon,
then below is critical.

3
4

Ruestion 2

Tarnocair

Is th¢ mean annua! soil tempeoroture thz best single valuc indicating the thermal regime of
the permafrost soil, especially as ralaied to soil-forming processes, soil properties, and
usilizztion of tle soil? Just very brisfly 1 want to explain that in the Canadian system we rely
more on the presence of the permafrost than oi: the soii iemparature, which is also a thermal
indicaror indicating a certaip thermal regime.

- — o

Again, 1 don't know. Mormaoiiy I discussed the single value, but prefer to use
combizations of values, Which woull' be the best singl* value, I would not know, but |
generally do not like t0 use single values. 1 like to »e= zimits of oi.e sort in combination with
one set of properties nnd 2asthier sor: in combinaiion with another ¢t of properties. I seriously
doubt anyone who wants $o explain everyti:ing by single values.

Question 23

Tarnocai:

Now stiii with the terminology point: Could you explain the term “ruptic” as it applies to
cryoturbated or permafrost soils? I would like to explain that the protlem is that we fecl the
UJS. term vuptic is simiiar to the Canadian term ‘turbic’ or ‘cryoiuzbic’. In the repori
"Exploratory Soil Survey of Alaska”, = relatively small area was designated as ruptic scil.
Daring the northern tour of the Eleventh Congress of IS$S along the Yukon and Alaska2 border
region this question arose and it was indicated by the Americans that the asens adjacent to the
Yukon in Alaska were not considered to be ‘rmptic’ but on the Canadian side, however, the soils
weore ‘tusbic’. 8o my question is, could you explain the term ‘ruptic’ as it applies to
cryoturkated or permafrost soils? '
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Guy Smith:

The term ‘ruptic’ indicates that the horizons within the soil are not continuous over the
area of a pedon. The discontinuous nature of the horizons may be due o one of at least three
things, you may have a horizon that is just forming and it forms in spots rather than uniformly
over the whole area, this is not uncommon bat perhaps it is more common when one starts with
2 uniferm parent material (and) horizon development procceds uniformly over 2 large lateral
area. But it may also indicate the destructicn of horizons whers the herizons when destroyed,
are destroved in spots, tongues, what have you, rather than unifermly cover large areas. This is
the normal destructive process. The third is the soil movement which we get in ai least two
kinds of soil; one is in the Vertisols, where the soil shrinks and swells. There is considerabie
movement in Vertiscls the usderlying material is often pushed up in the centers of the
poiygouns, polyhedrons perhaps, and emerges at the surface in Vertisols. Exactly the same thing
Csm happen in the preseace of & pergelic iemperature regime where you get frostboils sometimes
in thz centers of your poiygons, but the herizons are uot continuous anymore. If vou have a
frostbeil in the center of vour pedon snd {if) you have ihick crganic material on the edge of
your polyhedron, the ruptic merely means that the h--izons are discontinuous on a veryv small
scale which is repetitive. This disagreement on the internztional Society tour reminds ine that
whern we made the soil map of North America for FAO and UNESCO, this difference of
opinion existed alreadv. And we had a lot of trouble in drawing 2 boundary that roughly
paraileis that border. Apparenily there were differences of opinion and nobody has done z
greav dea: of work on either side of that border.

.
icger

Ruptic, techaically, is not the equivalent of cryoturbated. These are two different
concepts. A good many nonruptic soils in the Latin and American classificatior: are classified as
ruptic soils. it is a differcnt concent. For examiple, take ihe pergetic Cryochrepts. Some of
them bhave, as Guy has just pointed out, a thicker histic () horizon in the troughs between
polygons, (than in) the centers. Weli, you see the histic epipedon is not continuous throvehout
the pedon, therefore. it is ruptic. Hawever, you wiil find other soils where the histic epipedon
is coptinuous, also pol; goral, also strongly cryoturbic, but they are not ruptic.

Question 24

Tarnocat

This leads into my next questisn: Do you think a term other than "ruptic” should be used
to ingicate the presence of cryoturbation in the 50il?

- Guy Smith:

Weil, as Sam has poiated out, they are not synonymous - cryoturbation and ruptic. We
have different kinds of cryoturbation in the Freach classification. They deal with these cold
soils according tc the shape of the .ganizition of the stonestripe tyses or in po.ygons. I don't
knovs what they propose to do with a pergelic soil that doesn’t have stones because you caa't get
& sione stripe or 2 polygon in the absence of stomas. It can't be used gencrally. Ruptic and
-cryoturbation, as Sum poiats out, are nat necessarily synonvmous. [ suspect, Sam, (in) those that
- bave a continuous histic epipedon you will find differeaces iz thickness from ome part of the
pedon to znothey, maybe thicker in the center in the polygon or ai the edges, you cz2n have
- eitber one, but it doesn’t become ruptic. We have sort of thought, 1 have, in the absence of

- muck experience with these soils, that pergeliz would indicaiz the probability of cryoturbation.
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Rieger:

_ In the case of the weat soils, yes, but not ail pergelic soils are in crysiurbation. There are
soils with rather deep perma-frost in rather dry climates, like the interior of Alaska where there
is very littie, if any, cryoturbation
Guy Smith:

Well, that reflects the ignorance of the Washington staff at the time that Soil T. axonomy
was written. And if there is a need for another term, I think it stiould be proposed.

Reiger:
If" there is a need for a term other than ruptic?
Guy Smith:

Yes, and pergelic.

Ruptic is used in a lot of places other than permafrost.
Guy Smith:

But rup'tic in combination with pergelic would make that distinstion.

{juestion 25

Tarnocai:

Why are soils associated with near surface permafrost recognized only at the subgroup
level in the US. Soil Taxonomy? Their unique properties, reflecting the coli environment,
stand ont as the basis for an cvder level spiit much more than is the caze, for example, with the
Vertisols or Aridisols. I am asiing this question because this is the questicn we hear very often
in Canada,

~ Would you combine this thought with vour next auestion? Just combine the two.
Basically they relute to the same problem,

- Tarnocai

T Properties of pergelic soils occurring in different orders {Entiscis, Histosols, Inceptisols)
. are°'muck more closely related to each other than tc other non-permafrost soils within the same
. order. Do you think this causes 2 discrepancy in Soil Taxoncmy? Some of the similarities of
- "permafrost or Cryosclic soils, in the Canadian senss, are: 1) presence of near surface verniafrost;
- 2y cryoturbated soil peden (in the Canadian Norih, cryoturbated soils are the dominant soils); 3)

- uaique {thermai} properties; 4) presence of ground ice in the soil, often in the form of pure icz
- layers; 5) associated with patterned surface, or paiterned ground; 6) nwnique micro-morpholcgy;
T} the utilization of these soils, (either mineral or organic) requires similar methods as concerns
nginesring, {(construction of roads, etc.) and szasitivity towards use.
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Guy Smith:

There is nothing sacred about the number of orders in Soil Taxonomy. It merely reflects
what knowiedge we had at time we developed the system and we may have made a serious
misiake. This is not a matter for the jodgement of one person, (rather) a group judgement as to
the importance of permafrost, cryoiurbation as compared to the distinction between organic
Histosols and the varicus mineral soils and so on. It would, I think, be a very good topic for
discussion by, in this case, a small international committee because not many nations have such
soils. The Russians would not be expacted to cooperate, although they have pieniy of them, the
Canadians, the North Americans, and the New Zealanders would be the principal ones who
could work on such a committee. I should very much like to see this proposed to the
international soils group in Washington as a good subject for an international commitiee.

Question 26

Tarnocai:

I just want to turn this around and asi: What do you see as a disa_dvantage' of separating
permafrost soils at the order level as in the Canadian system of soil classification? The
disadvantage of recognizing a separate order.

Guy Smith:

In defining such an order, as i say, ene normally would use not a singie property but 2
combination, and one might want to distinguish the permafrost mineral soils {rom the others at
the order level but not include the histosois in that group. That would be a possibility. And it
is a maiter that should be discussed, I think, by people who have some experience with these
soils and know something about them. Personally, i have never been in Alaska. The caly soils
with permafrost I have seen are at a very high aititudes in Norway and they were miaeral soils.
- So, I would say this is not something en which my opinion would be important but it is
something that shouid be discussed by an international commitee. [ would like to see a twelfth
crder, I love twelve 2s a number, much more than I do eleven.

iJisestion 27

‘Rust

“Thank -you, Dr. Taraccoi 2nd your contributions to this same subject, Dr. Rieger. Are
~there any other questions from the group that relaie io this same coid topic?

Rieger: = -

1 do: have one again, a general sort of thing. The Russians, as you know, in their
- classification use vegetation as a guide to classification, though ! understand from conversations
this morazing -that is changing. In connection with pergelic soils we can have Pergelic
~Crynchrepts under forest and, Pergelic Cryochrepts under tundra vegeiation. Permafrost can be
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as much as two or even mors meters deep or in the case of the forest, (it) can be quite shallow.
All of these soils are lumped under Pergelic Cryochrepts. At the moment we really have no
way of separating them for any number of purposes. Fcr interpretation, certainly the soils with
tundra chould ve separated from the soiis with birch forest. We use the phase, of course, but
that is not very good, I think. What can be done, short of very exhaustive soil temperature
difference: between thace forested soils and the tundra soils that can be used to separate them?

Guy Smith:

~Well, again I can only plead a great deal of ignorance on this question. It is not a unique
problem:. Iu the Cryoborolls, for example, in the western mountains, some are under forest,
some are under grass. Their poteniial seem to be very different and the reason for having
forest vs. grass or forest vs. tundra probably are not presently understood. It may be entirely a
non-soil factor, not necessarily the temperature. It may be a matter of wind, of snow
accumulation, and so on. If it is the wind or the snow then, I think, the phase is the
appropriate levei for the distinction.
Rieger:

Well, it is at a consistent elevation. This matter of a tree line, for example, this is
definitely temperature related.

Guy Smith:

Yes, if it is 2 matter of the timberline.
Rieger:

Well, this is where the situation occurs.

Guy Smith:

We often have seen a 30il that is normally above timberline lying well below one that was
below timberline because of frost pockets, Now this, again, is hardly a soil feature. It is 2
matter of the length of growing season. The length of the growing season can be treated. If it
can be related to soil temperature {it) can be treated at a series level. If it is unrelated to
temperature, I wouldn™ know how to do it. If we take the soil series that starts around here,
the Clarien, and carry it south ‘0 Des Moines, productivity is considerably greater in Des
Moines than it is here because the growing season is longer., Now it is conceivable that one
could use this, say, at the series level, becanse the soil is colder here than at Des Moines, or it
can be used as a phase. The minute you build it into your taxonomy as a series the plant
bresders are going to come aiong and change all this and you will find your taxonomy is tied to
an agricuiture that no longer exists. For this sort of thing I would prefer a phase. [ can give
an example in Canada where you rnade an interpretive map for wheat production in the prairie
provinces zad before you could get it printed the plant breeders came along and pushed the
wheat line many miles to the north. The map was made doubtful because it had heen made as
an imterpretation rather than based on soil properties. So for this sort of thing, I much prefer
phases to puiting it {in) small, say one or two degree, increments of temperature as sevies limits.

~ Riegern

“These are such profound . differences that occur over such wide areas that it would really
- be desirable 0 have something in the classification system to account for them.

 Guy Smith:

‘ - it maybre s'?ér}}' (ilif_i"]'u:ult'."r It may only be the growing season bzcause you have willows in
~your tuadra and they are cae of your dominant vegetation (types). :
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Rieger:

The reason given by the ecologists is (that) the July temperature is less than 40 degrees (5
degress centigrade) above tree line. Whether that is reflected in soil temperatures or not, i don’t
know,

Guy Smith:

Well, it might be reflected in terperzture. It might be a very small difference. [ don’t
know encugh o really give a good answer caly to explain what 1 see would be the principles
involved. But you have lots of Salix in ysur tundra. They may nst be greatly different from
your birch. These are very small trees, you know.

Question 28

Rust:

Yeil, then maybe we can move to a warmer topic. Any other guestions that we could say
relate to the general concepts?

Hall:

There is an cverall background feeling that i get here about change in the sysiem and |
don’t know whether you wani to test this or not. You spent ten, fifteen years developing this
system and as you developed it you went through the approximations and presented it. What
was your feeling abent future changes, what kind of a structure did vou visuaiize to implemen:
changss; shouid we set up for these changes? Cuuld vou expand on that topic?

Guy Smith:

Well, when 1 retired we had worked out a provisiona! soils memorandum outlining
procedures for making chauges. We know changes are going to be essential for at least one or
two seasons. We find seils whose existence we never sespected or we learn more about soils and
we find that for cur interpreiations we mwust use parameters that did not occur (0 us at the time
that we were developing Soi! Taxonomy. 1 am perscnally of the opinion, I think 1 have already
£xpressed ncre, that these changes should be coasidered very broadiy before they are accepted
by a group of people or groups of people who have some familiarity with the soils that are
under discussions or the changes that are under discussion. This is why we have these
international committees working on necessary changes in kinds of soil that we dor’t have in the
United States. Where the kinds of soiis are well represented in the U.S. and in other countries
(andj do not significantly differ from ocurs, I think that international committees are
anwarranted. But for the kinds of changes we've bzen discussing on cryo-soils, I think it would
be advisable if we could, have an international committee. I think this is off the record, but I'll
- deleiz when it comes. Because of the changes in the Russian attitude within the last couple of

years, it is not incenceivable that they would be willing to cooperate on this, giver one of two
or threz things. First, that they could travel {0 countries outside of the UJ.S.S.R. or that they
could arrange for travel within the USS.R. for these committees. It's quite likely that they
~have a great deal of experience that would be useful {0 us in north Canada and northera US,
They do cultivate rether cxtensive areas with perma-frost in the Soviet Unior but this is pot
- commen in North America. And from the publications I have been able to find, 1 don't see
- how they caa do it when we can’t. It may be they have techniques we don’t know about, it
© ..may be that things are very different, that they have much hotter sumnmers than we do. Very
. difficult 10 read the transiations of their literature and figure this out. I have iried.
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The present techniques then indicate that we should, when we find a defect in the
taxonomy, bring the attention of the Washington office, through or around changels, it doesn’t
matter which. And there should be someone there to deal with it. At present we have no one
to deal with it. That's about all we have had since Soil Taxonomy was printed. The
suggestions or changes have piled up without anyone having time to pay attention to them. Dr.
Arnold is aware of this problem. The solutions depend on the nature of the government
administration, the desire to hold down positions, and the expenditure of money and what have
you. What will be (worked) out I'm sure he doesn’t know at this point.

Taxonomy was developed by, let's say, starting at the top. We in Washingion would
discuss these problems and we would put ideas together. I had the time, weekends, and no one
else did, to write these approximations. Then we had them examined by the principal
(correlatoss), the work planning conferences, regional and national. We had some special
conferences for this. We involved people from the Forest Service, BLM, from the Experiment

Stations, and from SCS on these committees, These people were familiar with kinds of soils to
get the definitions written and knew about all kinds of scil. It was a group effort,

Quastion 29

Halk

Who are the main people in this group? You were the leader of it. Dr. Kellogg, Dr.
Cline - who were the other main contributars, would you say, to the main overall effort?

Guy Smith:

Well, principally, the principal correlators and the statz correlators. Dr. Keilogg hizd very
little timxe for this, Dr. Simonson, none.

Halk:
What kind of response did you get from universities? Any?
Guy Smith:

Quite a bit, yes, at the work planning conferences, a great deal. Every state was
represented except New Jersey and Virginia. They were represented, but there was no
cooperation.

Halk:
vThere is 8 difference between being represented and having a strong input in response.
- Guy Smith:
B 1 think we had very good input from 48 of the 50 states. Well, Alaska didn’t do anything.

-1 do’t know whether they had anybody in soil science in Alaska prior to 1960 or 1965. 1 don't
- remember anyone from the Experiment Station in Alaska at any of the western meetings.
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Rieger:
There is now Drew, of course, formerly of Nebraska, now head of the Alaska Experiment

Station, for some time. To the best of my knowledge he has never contributed anyihing for
classification or studies of soii temperature in Alaska. He or anyone else.

Rieger:

i Well, there was the old fashioned type of SCS, you know, code survey going on, beginning
in 1948, Some of Nick’s people were involved in that. But that all stopped abruptly in 1955,

Guy Smith:
And this may be why we didn’t do much (with the) cold soils. Sam Rieger wasn't up

there yet and the Alaskan people were doing nothing and we simply knew very little about
them.

Question 30

Farnham:

Did you ever have any input, Guy, from Nick Holowsychuk's group on the tundra? At
the same time Tedrow was up at Barrow, Alaska. 1 was there for a summer, and Finney was
there for two sumimers, and K. Everett from Ohio was there, a lot of peopie were thers. A lot
of that information is published, Guy.

Guyv Smith:

Proeutt AN

v Holowaychuk, 1 think, worked on mapping some areas on the coast, Cape Thompson. -
Certainly all the information he had was in our hands.

Farpham:

That’s what I wondered. That was about '61 or '62.

We have the descriptions, probabiy have what data was avaifabie to him.
Stout:

Now, Tedrow, of course, went on hLis cwn way, on his own classificatior and wounldn't
participate at ali in the new taxonomy.

Guy Smith:
~ He explains why in his book on polar soils. He says he distrusts any classification raade

- by committees. So he evidently wants scmic one mind to nadersiand all the world soils. That's
 the alterrative. .1 am guoting almost verbatim.
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Farnham:

He wasn’t even receptive to any group, Sam. I think Nick tried to make an appointment
with him t0 ge from Cape Thompson over to Barrow and never got anywhere because Tedrow

didn’t want to see anybody. I (would have) taken him out in the field. I don’t know if Sam
ied the same trouble.

Guy Smith: .
This wiil all be off the record. Don’t send it to the New Jersey Agricuiturai Experiment
Station. I think he’s retiring this vear.

Rust:
Any other comments or questions relating to our general background?
Stout:

I think that Guy has brought out some good peints here and 1 just want to come back
egain and hit them. It sort of explzins a little bit why Taxonemy, some paris of Taxonomy,
seem to be in a state that people are questioning. But, Guy, Taxonomy was made on the basis
of the knowledge that we had during the period that we wers working on the thing. Second, it
was based primarily on our knowledge (of) the soily of the U.S. These are the kinds of procfs
that we made. I think that it is very important to do that. In the last few years, particulariy 1
think, Guy, you have been all over the world and variows piaces, spreading the ‘gospel’ of
Taxonomy. You talked about the classification sysiem that we have. The merit that it has besn
recognized by others arnd is being adaptad and adopted by other pzople. When other peopie get
into this, as you poini cut, bringing other kinds of soils that wa do not have and other situations
(then) we (can) go back and start taking another icok at it. I think that is about where we are,

i2uy Smith:

That’s ail we can do.

it is 2 dynamic thing and it is set up to accommodate change. I was very pleased to hear
you say that it isn't the end. You dido’t say it in exactly these words but it’s a means to the
2 ‘

nd, that it's a pretty good one.

Guy Smith '

And we won’t stop changing it until we stop learning things about soils.
D ; 2

oo ° Somewhers in your writing you suggested, I believe, that this was a2 U.S. system. When
.- you.started to develop this, did you visualize an international system or what? - You were
. primarily with USDA and with a productios oriented system. have often wondered if in the
“grand . scope of things you visuaiized the whole world accepting this sysiem some time or
whether you had a lesser vision at ;hat time? -’ - S ~
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Guy Smith:

Well T did not visualize that the whole world would accept Soil Taxoinomy and use it as
such, but 1 did visualize that the best system for the U.S. was one that would accommodate all
soils of the world. So that we could transfer knowledge to (or from) anywhere in the world if
the soils have been studied enough to place them in our system. We spent a good deal of time
when we first began to develop this system in studying the soil classification systems and ¢he
soils of various developed countries, particularly western Europe, that had on-going soil surveys.
i could see no reason to visit a country where the soil classification was a theoretical sort of
thing. I tried it and I found that it was useless. They had nothing to tell me. ! could use only
what I could see about their soils myself. The justification for spending so much time in
Europe with countries with soil surveys was that we could potentially benefit the American
people if we could uncover some soils information in these countries that could be transferred
to the U.S. This was all we could do according to law. Now AID has the opposite restriciion,
but it is supposed to spend it's money for the benefit of these other countries, increasing fond
production, what have you, rather than for the benefit of the U.S. directly. The ccoperation
now of AID with SCS permits us to work on a world-wide basis in countries that will admit us.

Question 32

Rust:

One question, Guy, that comes to us from some of our people working in developing areas
tryiag to introduce Soil Taxonomy is the difficulty they have in appiying it because of the lack
of quantitative data on their soils. Therefore, they sometimes hesitate. Do you feel that this 1s
going to continue to be some problem in extending Soi! Taxonemy to the developing countries?

Guy Smith:

_ I have answered this one before, but I will give you 2 brief answer now. When we started
to map soils in the U.S. we started with soil types and series. We had the Miami series that ran
from North Dakota to Maine because it was developed in glaciz! drift and loess and what have
you. Any glacial deposit was Miami, at one time. We learned very shortly that that wasn't
satisfactory. I don’t have any notion how many series have been cui cut of Miami but it mus:
run in the hundreds. These developing countries are in the same situation with respect to series. -
They don’t know enough to begin to define them. When you go to 2 higher categoric level, one
above the family at least, relatively much less informaiion is required about the soii, in terms of
guantitative laboratory information. One map at the subgroup levei {can be made) with
reiatively little quantitative information. That (which) is required above the subgrcup level can

_generally be inferred in some very simple measurements that can be made in the field, or, if

‘ore requires something more sophisticated, I hope we still have this portadle izboratorv, sbout
the size of my briefcase. It can be taken to the field and will make most of the measurements
thai are required for 2 classification at the subgroup ievel at least.
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Question 33

Guy Smith:

This Iack of information may be a handicap at present. It is one that can be resolved, I
think, without too much ¢rouble. If one insis’s on classifying soils without knowing anything
about them that is his business bat his classification is no better than his mouth. And will be
thrown out just as soor as they find someone who's willing to scquire that information. Most
Aassificatiors, carly ones, ihave placed great empaasis on color because that was something that
could ve seen. Not consistently, because what is brows io ore person is yellowish brown to
another and so on um:ii we got the Munsell color standards. Now one cza arrive at a defined
nomenclature for color. The human eye is variable. If there is a serious dispute gbout the
Munsell value it can always 5+ measured in a lzboratory but these laboratories don't exist in
developing countries. I think we have graatiy de-emphasized color although thers was a non-
pedologist at Lubbock who thought we over-emphasized color but he didn’t know the cmphasis
pluced in Russia and France and Germaay on color.

Rust:

I think that essestiaily answers guesiion 4 on my list. As you say, Guy, you had discussed
this earlier somewhare.

Givestion 34

Kuzt:

I believe questicn 1 is in regard to the rationale for establishing limits in the definition of

~class in several categories. ! belicve, Guy, that yot have made quite an answer to that question

sometime lack already in 2 paper which you presented in Venezuela. In June *76, vou

presented a paper entitled "Reasons for Limits Seiected for the Definitions of Soii Taxonomy”, 1
guess that ‘would be your answer to pur question 1,

Guy Ss:itbw:‘

I would have interpreted 1 a little differenily. Because vou speak of limits rather than the
limits. I thought you were getting at the matter of definitions by limits rather than by sype.
¥/hen we started on the development of Soil Taxonomy, & good many of the correlation staff
ihoughi that we should, as the boianists do, define our great groups or other taxa by type.
‘Ruoston and Norfolk were typed Red-Yellow Podaolic soils; Miami was typed Gray-Brown

- Podazoiic soils, and Marshali, 1 suppese, the type Prairie Soils and so on. Then we would analyze
-these type theories and thers would be no limits between the taxa, they would be the onss most

- ‘closely relaied to that particular type that would be grouped in that maxcnomy. This is an

- appealing way to define things but it lcads to enormous difficulties of application unlese you ar

- 'poing to run’ail of your decisions through one person. We found this was impossible. Our
- correlation process failed to keep up with our mapping when everything kad to go through the
- offive of the principal director of soil correlation. We had mzny arguments, batween Marlin
~ Cline and myself, about what he called "building fences”. He says, in his Agronomy Monograph
~article, or in some of his papers, thai a class: is formed by ties from within not by fimits from
‘witheut. New [ used several times the illustration of Gray-Brown and Red-Yellow Podzolic
s0ils prior to Soil Taxonomy.” We kad & field correlation trip between the northeastern and the
‘scuthern states -in Virginia and Maryland and we came on the Chester series in Maryland. The
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Chester series resembles the type Rad-VYellow Podzolic soils in mineralogy, in base saturation.
It resembled the Gray-Brown Podzolic soils in the thickness of the solum, and the coiors. The
correlators from the south said "that’s a Gray-Brown Podzolic soil", the correlators form the
norii said "that's a Red-Yellow Podzolic soji" and we never could resolv: the issce. it
resembled cne in one respect and the other in another respeci. Which one to give priority? %o
it segwmed to me that I preferred the iogic of Bridgeman, and that's the iogic of modern physics,
now to write definiticns. He was the first one to propose what became the "cperaticnal
definiticz”. You write your definiticn in terms of the operations you go through to reach your
decision. This cou!d e, then, something that could »e applied uniformly by a great many
people instead of going through 2 single mind. This was the raticnale behind ucing limits to
taxa insteacl of the ceatral concept. That's the answer 1 wonid have given,
niitesidle:

That’s a rather fundamental change from earlier classification of taxoromy.
Guy Smith:

This taxa specimen in botany - i am going into this on my seminar - gets mie in just as
much trouble as iaxa specimen in pedology. I'il give an example on Thursday.

Cjuestion 35

Peterson:

I 2m surs ycu are tired of this guestioa, Guy, but it seems to keep coming up; it is one of
thcse aggravating arguments. is the pedon a simpling device or a real individual?

Guy Smith:

‘Well, 1 get askzd that guestion by everyone. I'd say very briefly that the pedor has no
natural boundaries. It's boundaries are aimost completely arbitrary depending on where you
start your examination. ‘You can have an infinite number of pedons in most soils in a few acres
and so i don’t see how it can be considered anything but 2a arbitrary sampling device.

Qiggstis:an 36

oo o In:the Taxonomy there are a number of rcferences to a biological zero at § degrees
~Celsius. - And yet there is all sorts of evidencz published that there is copsiderable biclogical

activity at jemperatures well below five degrees. ‘I am wondering if this concept of tiological
zei0, 2t 5 degrees, is valid? . -‘ ~
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Guv Smith;

——

in one respect this concept is valid, I think, because we are considering normal cultivated
or useful plants. Certainly there are plants that are adapted to much lower temperatures. The
New Zsaland microbiclogist isolated hacteria that would sour milk in the refrigerator but not in
the zoom. So it has a particularly remarkable ability to withstand cold but not warmth. The

plants that are able to grow and multiply a2t temperatures below five are plants that are found in

the cold regions. They are plants with which, for the most part, the soil survey does not much
concern itself.

Ricger:

For exaraple, the tundra plants where we do make soil surveys do grow at very low
temperatures. The reference to biological zero, which I am looking at here on page §5, is in the
discussion of the aquic moisture regime. It says, “it is implicit in the conicept that the soil
temperature is above biological zerc 2t soma time while the soil or the horizon is saturated" -
which I interpret to mean that the soil is not aguic unless it has a temperature higher than 5
degrees centigrade. Am I correct in that?

Guy Smith:
[

Thai would be correct for everything but the tundra in Alaska. We discussed at some
length yesterday that at ihe t(ime Taxonomy was written we had no source of reliable
informaticn about those soils. There was general information in the literatuse but we had no
one 1n Alaska who woulid cooperate with us and the Canadians also decided nat to cooperate so

we went ahead with the informatior we had.
Rie er'
Will it be changed now?

When we change Taxonomy, if we have the information. You can only do what is
possible.

Question 37

* Franzmeier:

- I'd like to hear comments on ihe fragipan, on the origin of the term, and the kinds of
horizoas that are called fragipans, especially in other parts of ihe country and other parts of the
worid.  One of the questions would be - are different kinds of horizons now included uvader the
. term ‘“fragipan’? S

~ Guy Smith: -

- 'Well the origin of the term was Latin fragilis, for brittle, because, in some parts of the

" country, (this was iu the '50's) called a brittle pan. 1 think there is little question that the

.~ definition is completely inadeguate. There is no operationai defirition possible at this moment.

L There is:probably no diagnostic horizon that has been the subject of so many docicrate theses

nd we. still don’t ‘know. very much about it. It is quite possible, and that is implied in
Taxcaory, that there iv a ‘cement’ of some sort in t}ief;_ fragipan.  But it's not necessarily the

e
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same in all fragipans. The studies usirg agents to remove silica or aluminem or iron show that
one pan is aggregaied by one treatment and another by another but a single reagent does not
‘ezment’ all fragipans. Sc it seems likely to me that there is more thzan one kind of cement in
different fragipans and yet we have no general theory whatever to account for this. The
distinction between fragipans and compact basal till such as one gets on a drumiin, was
discussed at some length at Corne!l and the same problem would exist here in Wisconsin and
Minnesota. The very corapact tills are as much a barrier to water and root development as is
the pan, and yet cne can not biame all nans on compaction by glaciers when one sees them in
loess in Mississippi and Louisiana, Those have never been glaciated and, co far as we know,
have never been frozen at any time. Fragipans in Eelgium and Scotland are commonly
attributed to permafrost but this is specniative at this moment so far as I am concerned. If
permafrost forms fragipans, Dr. Reiger should have been finding some in Alaska. There are
mzny who do in Scotland and Belgium.

Franzreier:

How about those in New Zealand, in icess; are they similar?
Guy Smith:

They are very similar to the ones here, in general. They have one genetic difference in
thai they are in a much drier climate. They are largely confined to soils with ustic moisture
regimes instead of wdic. But they occur in ustic moisture regimes so rarely that when the New

Zealand people find one¢ in a udic moisture regime they group it with those that have ustic
raoisture regimes even though their classification is supposed to distinguish those.

Question 38

Franzmeier:
Were you the first to use the term ‘fragipan'? Did you coin it?
Guy Smith:
I coined it, yes.
f-‘ranimeier:
, " When was that, do you remember?
~ That would _have”been zbout 1948, I think. it was when we were trying t .mprove the
-’38 classification and ! was chairman of the commitiee on Planosols and I realized thare were at

- least three kinds of Plancsols in the U.S. - those with clay pans, those with fragipans and those
with"dulnripam:_. : : : ,
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Question 30

Hall

You say that there is no acceptable definiticn of a fragipan from your experience now.
What morpholegical and physical cixaracteristics would vou emphasize in a definition of a
fragipan?

Guy Smith:

The oniy thing I would know would be the brittleness when the soil is moist or wet. The
brittleness is weakened compared to the dry nan but stili the brittieness remains when the soil is
‘moist or wet. In a weaker form but detectable by the fingers om a sample that hasn’t been
disterbed by an auger. '

Hall:

What about size of the units and thickness of the pan, what kind of minimums would you
have on those? '

The size of the units, we have preity well standardized throughout Taxonomy at ten
centimeters or mmore that are free of roots. Thickness of a fragipan is very difficult to
determine because it generally is quite thick in it's lower boundary, something that no two
people would agree upon. It's a very diffuse bcundary unless, of cousse, there is rock or
something underneath.

‘We had & situation where we had s lithologic discontinuity and we felt we had about four
inches of fragipan cver this underlying material. We had some discussion as to whether that
was realiy a pan because of thickness? It certainly did present problems for root penetration
because of thickness.

Guy Smith:

“Well I have not seen 3o thiz a pan but I suppose it could form, sav, on top of sand or
something.

Peterson:

When you meniion brittieness, I was writing and I doaa't kaow if I got exactly the coniext.
Are you saying that brittleness is the sole common characteristic between the things that are
being called fragipans in terms of onerational definition?

) : '; 'yl'ha.t’;iz!l‘ that I know of.
. vt e o
e Does thalne iogeiher? P

_ Tte absence of roots.
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Peterson:

Weould it be fairer to say that the brittleness goes together with slakability. Wouid this be
2 way to put it - that if you drop the dry materia! in water it will slake? Where does that
work?

Guy Smith:

That works so far as T know. It fractures into gravel-size fragments for the niost part. It
does not slake iike a densipan which simply becomes z fluid mixture of water and silt and sand-
size particles and siakes, forms an angle of repose of less thaz 15 degrees as a mud. The
fragipan does not slake in that manner but it does fracture. The duripan is cemented to the

point where the dry fragment will not fracture when put i water. That is an operational
distinction between the fragipan and duripan where one lezds into the other.

Question 40

BPeterson:

Do fragipans slake into sand-sized material, as fine-gravel sized? Is there a range in the
3izes?

Guy Sinith:

, They are mostly gravel-sized particies. I don't know whether an individual sand grain will
fall off or not; they probatly will.

Peterson:

Well, I was trying to get an idea as to the size ons would want to ask for in terms of
maximum size of chuniks that result from slaking.

Guy Swmith:

They are largely gravel-size or some wili be, I think, the upper limit ¢f gravel. What is
the upper limit of gravel? Mostly they wiil be less than 7 1/2 centimeters. You understand jt
‘depends a littie on the operations vou use when you are slaking. If you put in a large chunk,
the sides slake off but they compress the interior of your iarge chunks. The fractures may form
there but it doesn’t fall apart because it is held by the fragments around it.

Peterson:

o It alse dipends on how dry it is, too, doesn’t it? Shouldn’t chunks be completely air
o dried? - B

- Cuy Smith:

... They should be air-dried or oven-dried. Air-dried is the normal procedure because we
~~’can do that in the field and we don't have 4n oven in the field.

e
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Peterson:

Has anybody ever tried sequential wetting and drying, in other words, drying and re-
wetting the fractured material? Would it continue to break as it is wetted and dried and wetted
and dried again?

Guy Smiih:

I do not know, I haven’t read of such trials. Many of the theses on fragipans are
uapublished and only some are in the literature. 1 don’t know the answer there. On the
densipan we did try this approach. We slaked both disturbed and undisturbed material and the
bulk density of the dried slurry, in either case, was the same and it was 1.7 g/cc.

Questior: 41

Aandahl:
This densipan, that’s a new one on me, Guy. Wherz did that concepr come from?
Guy Smith;

Well, that is an albic horizon above either a2n argillic or a spodic horizon. In the West
indies, in South America, the only densipans I know 2re above an argiiiic horizon ‘n an Aqualf.
They're unique to some extent in that they are pans bui they are so close to the sarface, z
matter oi 15 ceniimeters, that your rooting, your water storage is restricted to that very thin
layer. The densipans cccur in temperate climates in New Zealand abeve a spodic horizoa and
thzy’ve also been reported above & spodic horizen in inter tropical regicas as in Sarawak, I've

- seen them in Australiz ard Queensland just near the margin between tropicai and non-tropical
aress. With a bulk density of about 2 when wet, saturated, permeability near zero, roots are
abseat. It is impossible to dig with a spade or an auger in g saturated aibic horizon. Cre has to
have a bar or z pick io break a small hole through the pan. Then you zan break out farge
chunks which come away cleanly from the underiviag argillic or spodic herizon with an abrupt
voundazy. :

Question 42

- Franzmeier:
Is the coarse prismatic structure common in most iTagipans you've seen?
- Guy Sinith:

L i',:‘;{,Mdsi‘t"f,'ai':i"gibzins;'yﬂ . Tu regions with a perudic climate the polyhedrons become larger and
Jlarger until - they are ‘virtually discontinuous. There are cracks but they do not completely
‘surround the polyhedron. Cracks are bleached in those soils as well. It’s part of the argument,

BT
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I suppose, that originated in New £ngland about the distinction between = fragipan and compact
till,

Peterson:

You mearn the moister the climate, generaliy the larger ihe structural units until you find
just randomly crientzd cracks?

Guy Smith:

Yes, to the exteat that the frequency of drying is a factor in ihe development of a
poiyhedron that is completely surrounded by the leached gray non-brittle material that permits
water and rosis to ernter.

Question 43

Halk

In our operational! definition in the tield, there are sometimes problems in determining
whether roots are present or not depending upon the crop that is there. Occasionally we’l! €ind
the sides of the polygon free of roots. This is probably one of cur biggest problems particularjy
if you are out in a bluegrass pasture or some other field, as contrasted i alfalfa or forest
situations. Do you have anv experience or commeénis on that?

Guy Smith:

Only this, that you must have & pit for your cbservation. The roots of perennial plants
are normaily able to enter tke leached non-brimt!s material between the browner brittle iuteriors
of the polyhedrens. These roots, if woody, are often greatly flattened by the pressure. In the
absence of a plant that has woody roots the fine fibrous rocts generally penetrate deeply encughi
tiat you will find either the living rocts from this year or perhaps dead roots from last year in
the great cracks. In some instances, and again under grass, in New Zealand there is 2 layer that
is very hard when it is dry. One might think it was a fragipan from the diff icuity yeu have in
digging with a spade but if you break the polykedrons into fragmenis, vou’li find the fine roois
are everywhere within tha interior of the polyhedrons. This is the limit between the fragipan
and uot fragipan iz New Zealand but when digging one wants o call these fragipans. The
plants don’t seem to realize that they are there. Alfalfa is not a common plant tc grow on a soil
with a {ragipan. After it has been there for a year or two the farmer will plant anotker crop.

uestion 44

“In the clessification system, we have the fragic subgroup in the Uliisols but mot in the
is. . Is theos a reason why you went this direction when you developed the system?
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Guy Smith:

It's only that, when we provided the subgroups in Soil Taxonomy, we iisted enlv the ones
for wiich ve had series in the U.S. Now it's my judgemen: that such soils exist in the Alfisols
but the corrsiation sta’f, the stats representatives, did not suggest anything along this iine for
Alfisols. I'm sure they zxist in Belgium but it was nov our princigle to inciude subgreups for
other countries unless they requested them.

I tried once to get an experiment in Michigan or the effects of freezing on fragipans
because, 1n my experience, the fragipan in nature never freezes and I wondered what would

“ane

happen in Michigan when the forest was cleared and we have a bare fieid lying ihere ikrough
thi: winter and frost would reach to depths ¢f greater than the fragipan. I wondered svhat
would happen to the fragipan. I never could get that study off the grouncdi.

Hall

I can say it is difficult to map these fragipans in some cultivated areas because they seem
so inconsistent. It seems they could be discontinucus close o the surface as a result of freezing.
1 don’t iemember that we discussed this with the people in Michigan. It is an interesting idea.
Guy Smith:

I tried to get them to study it and our administrative people were not interested.
Whiteside:

The LicBride series is one, for example, that Yassoglou stadied in his doctoral thesis* and
yet going back to the areas of McBride we map it is very difficult to find fragipans. Mavybe
this is a documentation, it is ai: observatioi.

Guy Smith:

It could be documented if one had a fence line with a fragipan under thc forest and then
see what we have in the cul*ivated fields.

Peterson:

That ceriainly should be very eusy it Ceniral Lower Peninsula.
Guy Srzith:

We have n Belgium in the loess in the cultivated fields the color pattern of the fragipsn
(witly the polyhedrons with the modei brown colors and the gray fillings between the
polyhedrons) but the voots go ail the way through everything and this stops ct the Sence line;
- under the forest is a fragipan. 1 think it would be good evidence the frugipan has been

destroyed by somethirg.

* Summarized in SSSAP V. 24, No. 5, pp 396-407, 1960.
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Question 45

Peterson:

This question goss back to general philosophy, but we arz on the diagnostic horizons. In
onz of vour earlizr answers there was a suggestion that the concept of diagnostic horizons grew
out of the problems of use of the AB{ noiation for communicaticn. Is that zil there is to it, to
the history of the diagnestic horizon? I've wondered if at some iime they appeared to be a
particularly nice device for characterizing different kinds of profiles and drawing distinctdons of
difference or similarities botween different kinds of soils. Now thar we have the diagnostic
horizons to work with, thinking seems to be much sharper than it was, say, in 1950.

Guy Smith:

Well, in ihe early approximations we began very quickly io distinguish soils according to
the kind of 3 horizons or the kind of A horizons. We talked about ftextural B horizons and
podzol B horizoas aad chernozzmic A orizons. 1t was not until we got into ihe development of
the concept ¢f Oxisois that we could got 1o agreement whatever amongst the pecple from
different countries as to whether the Oxisols have oz do not kave, & B horizon. They argued so
much about whether that should bs called a B that they forgot to Inck to sce how tive definiiion
grouped their soils. That was the last straw so far as ¥ was concerned and so we shifted
compietely to diagnostic horizons instead of 4 an' B and C horizons. ‘There were other
problems between the U.S. and Canada. If there is . horizon of lime zccumulation, that is a B
horizon to the Cunadians but not to the Americans. Both sides had rather firm opinions cn that
subjzct. There seemed to be a0 compromise except occcasionally, but cae can agree on a calcic
horizon when you are not arguing about A, B, C horizon nomenclature.

Questior 46

~ Fenton:

A3 ycu know in the Midwest, we have a problem with eroded Mollisols. In the definition
color and organic carbor coinitent of the mollic epipadon are specified in terms of thickaess
requirements. In the development of criteria was consideration given t0 waiving the color
recuircment, if the organic carbon content was 0.6% for the required thickness?

Guy Smith:

I do not recall any such discussion. I am guite aware of your problem of Mollisols that
fiave lost most of their mollic epipedon. It is not unique to the U.S., this problem. It occurs in
other parts of the worid also. Here again, I tried to get some hard core information about these
eroded areas, what was actually present. I could never find out what the problem was so |
made no attempt to solve it without kmowing what was there. I thought that, since we are
-classifying tiie polypedon and, in the ercded areas that I knew in Iowa, there would surely be a
higher percentage of any particular polvpedonr that retained its mollic epipedon. I thought that
potentially it would be possible to derive a definition that would keep the whole polypedon as a
Mollisol evea though it has eroded spots. But I could not get the hard informatinn I needed and

- finally the time came X had to write the book. ' : '
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Question 47

Fenton:

In the Inceptisols there is no provision for a mollic subgroup which would handle some of
those kinds of soils without argillic horizons. Presently in the Inceptisels, we include 2 wide
rang2 of color and thickaess of the surface horizon from a very light coicred surface, 5/4, ail
the way dewn to one with 9 inches of 2/1 color. Were any of those kinds of soils known?

Guy Smiti

We knew that the Inceptisols that had a high base status normally had a somewhat darker
epipedon than those of low base status. That is a generalization, probably there are exceptions.
There seemed to be no desira on the part of the people who iiad these darker colored Inceptisols
to put them into a mollic subgroup so it was not done. It could be done.

Question 48

Holzhey:

Ycu mentioned the ci:crnozemic A horizon a while ago, would you care to comment on
the roie of the chernczemic A in the development of the concept of the mollic epipedon?

Guy Smith:

It was the only horizon that I could find that wzz common to the soils of the 1932
classificatior. and suborder of dark-colored soils of the subhumid, humid ciimates, inat is, ife
old Chestnut, Chernozem and Prairie Soils. I could find no other cormimon feature they iind.
When combining that with a high base status we were able te arrive at the concept of some
diagaostic horizon that would tie thosz soils tcgether in the Taxonomy. This was where thev
traditionally had been, tied together but without a definition. Whea you examine tiie data, the
descripticas of the soile that had this range of moisture from the Chestnut ic the Prairie, it was
immediately obvious that the drier the s0il became the thinner was this dark-colored A horizon,
which wo bega to call chernozertic A to distinguish from the more acid ones of thz humid
forested region or not necessarily forested, particularly uader the beather in Europe. If we put
a limit of 25 centimeters of thickness as the minimum that we would recegrize, then we
exciuded the drier range of the soils in the Great Plains. If we develop a cliding scale, based on
ize depth to secondary lime, with the maximun: thickness of 25 centimeters then we cou'd tis
them all together. This was what we tried - do in cefinirg the mollic epipedon. In so doing
we iicluded some of the former iitrazonal oils like the Rendzina. There seemed tc be no goud
way to exclude them. At the time that we were developing the Taxonomy, these scils op
limesten2 were commonly called Rendzinas even though they would have been called
Chernozems in the absence of the limestone. This was the reason that we restricted the
Rendzinas to soils that have udic moisture regimes. The Rendolls are restricted 10 udic moisture
- regimes because thers they are only truly what was considered intrazonal.
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Quesiion 49

Fenton:

In the concept of cumulic - was the intent to imply genetic process? The reason I ask is
that, in some of the categories, the organic carbon content is specified as being irregular with
depth and in others it could either be regular or irregular with depts.

Guy Smith:

The covcept of the cumulic was one in which theze was slow sdditiorn to the surface of a
Mollisel resuking in the greatly over thickened moliic epipedon. Dependiag on the stability of
the siope from which the sedimenss came there could be pauses in d=position. We have vy
little data on that particular point. I don’t know of any studies thai have sampled in the
currulic $0iis in smail snough increments w detect an irregular pachic but potectially it could

bz, ) can’t reca!ll where in Taxonomy w: require an irrezular decrsase with depth. It’s one ¢f
two things, normally. It is an irreguiar decrease in carbon with depth or & high carbon content
at depth that dsfines the concept of curaulic subgroups and fluventics. It is acquired in cumulis

Hapludclls, to 2 large extent, but 1 don't know studies that prove that is correct.
Fentow

In a soii like Webster in lowa or z stable, or relatively stable, upland position - that was
not the concept of cunzulic?

Guy Smith:

¥ would like to correct thzi. I was reading the definition of the Typic Hapludalf which
has a regular decrease with depth 0 a content of .3% or less within a depth of 1.25 meters.
The cumulic, then, can have an irreguiar decrease or it ¢an have more than 3/10 percent at a
depth of 1.25 meters. It is not required to be a regular decrease in the cumuiic subgroup, but it
can be, if the conteat of carbon remains bigher than .3 percent at 1.25 meters.

Question 50

Stout:

The Ustclis have both pachic and cumulic subgroups. The Udolls only the cumulic
subgroups. We feel that oftes times the udoils have soils with a uniform, smooth carbon curve
(pachic) included with those in which we have an irregular carbon curve. Can you give us
sorae; idez as to why the pachic subgroup was put in the Ustolls and not in the Udoils?

: We have, in the Ustolis, soils thar heve a much thicker mollic epipedon than their
- neighbore. As the Ustells get drier we normally expect the mollic epipedon to thin but in the
regions where mormaully the mollic epipedor iz thin, there are Ustoils with a rzther thick mollic
~epipedon. The reascns for this, at the time we were working on Taxonomy, were unknown. As

far az. I kaow they are stll unknown. The correiation staff felt that these shouid be separated
from: the 20ils with the thinner mollic epipedons. Soils with thickened mollic epipedons were
- recogrized at the series Ipvel and.the correlation staff wanted to carry this to & higher categoric
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level so the pachic subgroup was intreduced. I'm told, at Lubbock, that these pachic soils are
more productive than the others. Although they receive so far as anyone knows, the same

precipitation and the precipitation is one of the cortrolling facters om productivity in the
Ustolls.

In the Udolis we don’t have this variability in thickness of the moiiic epipadon within the
U.S. except where it is prestmably the result of erosion, pcst-ciltural erosion. Ir some Udoils
of the world we now have to thirk a little bit about Borolls instead of Udolls. There are Udolls
in Ecuador with a two meter mollic epipedon that runs from sideslope across the ridge and

down the other sidde so it is not due to accumulation of materials as a result of erosion, natural
or cuiturzal,

Question 51

Stout:

I have one other question, Guy, concarning the thickness of mollic epipedons and the
Ustolls. It always seems t2 me that they’re reversed. You would think the colder climate would
be more efficiznt; ihai’s where we have 40 cm as break between pachic and typic subgroups.
The Ugtolls have the brealt at 60 cmi. Could you give us uny insight on the selection at those
depths?

Guy Smith:

No, except that wus done pretty much by the correlation stafi and Dr, Aandahi was in on
that. We'd be interested in his recollection.

Aandahl:

Twg things, on that particular question, Mike. Pachic ran into the Calgizguoll and
therefore we had to choose the minimum or the maxirmum depih to the calcic horizon for the
mollic ¢pipedon. Back to the concept of the caleiums carhonate Soclonchaks. At one time, in
North Dekota particularly, we had what was called a calcic Solonchak. There wasn't any
distinctior. as to the amcunt of lims., We set up and used in the field the depth of fifteen
inches where yos: got a definite increase in lime 50 it changed the color. It went from 2 dark
color to z light color. That was carried over into the thickness of the pachic in the Mollisols
where we have all these Cailciaquolls. We changed the {ifteen to sixteer: inches.

e st v

Sixteen comes out betier than f{ifteen in the metric system.
Aundahl

It was purely arbitrary. Agaie we had to ds something to pull these soils apart, gt some
racanirg to calcium Soloachaks. One gther aspect relative to this pachic-cumulic situation ownt
in the plains. We had & moilic epipedon and we conldn't use the terin cumutic, as Guy pointed
out, by accumudation. We argued it on the basis of more water for soil development. Now as
we vt from the Wabsier to Marcus and to the Primghar you had those changes. As we got
out to the Wast, we didn't have the moisture. You mzy or may not have ii as in the Aastad co
we put the emphasis on the thickness and darkness and introduced the termn pachic which had

no indication of a cumulative process.
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Guy Smith:

We had tike general principle that we would not use cumulic in seils with argillic horizons.
If the landscape wus stable enough, you had an argiiiic horizon. That we thuught indicated too
much stwnluy for a cumulic subgroup. In the Ustoils the pachic subgroups, ! think, ars in the
soils that have argillic horizons. You may have both. Well, you may have cumuiic or pachic in
the haplic great groups and only pachic in the argic great groups. Argiustolis can be pachic,
Haplustolis can be cumulic or pachic.

Aandahl:

You ger out 0 the arez of Arnegard or the Goshen and you frequesnitly have 2 litile run ip
drainage that gces on through which is temporary.

Question 52

Collins:

To get back to whet v were talking about before we went on break; Cumulic Haplaquolls
and the stage of development. We've had some discussion in Jowa about if a B horizon is
wresent or not?

GUJ ulu‘th
I'iii not sure I understaad the guestion. Can you rephrase 11?

Fenton:

Tne auestion deait with Cumulic Haplaquells and the horizomation or the presence of the
B horizon. We have a iong history in the midwest. We had B horizons in some of those soils
like Colo where they have bezsnt called AC profiles and ABC profiles. lIs that your guestion?

Collias:

Welil. (he term cumulic gives the indication of sediments on a relatively young landscape
position. Is that so or can the landscape be older than that?

Guy Smith:

We have provided z cumulic subgroup in the Haplaquolls. We have not provided a
cumulic subgroup in the Aagiaquolls. Now I presume this goes back to our general decision that
we would not wcognize cumalic subgroups, even though the mollic epipedon was thick, if the
soil kad an argillic hm;zon. This was on the theoretical grounds that the presence of an argillic
horizon indicuted ws-are stability than the presence of a cambic horizon or the absence even of 2
cambic hericon., ! think most of the Haplaquolls in lowa would qualify as having a cambic
horizon. But not all. The cumulic ones, probably not. The Typic Haplaquoll, ! think, would
have a cambic horizon. That would be somathing like Webster.

Collins:

Some of tiie soii scientists in Iowa see 2 Cumulic Haplaquell and right zway they sav the
soil has za AC profile even though there is some indicatior of a B horizon being present. They
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say, well, the landscape position indicates a young soil so this is the way we are going 0
interpret it.
Guy Smith:

Soil Taxonomy does not deal with A B and C,
Collins:

Yes, but [ am talkinzg about the soil scientists” mental mods! of 2 Cumulic Haplaquoll.
Guy Smith:

Well, I am not coacerned, myself, about the implications. These sre A B and C concepts

net well enough agreed upon, not well enough defined, that I don’t even want tc walk about
ther anymore.

Question 33

Turner

I mizht make one comment for clarification. As ! understand, mosi Cumulic Hapiaquolls
iv the casition :n the solum where one might think ol there being a cambic B it wouid be
axcluded from cambic B becouse it still qualifies for a mollic epipedon. Is that part ¢f your
question?

Gy Smith:
Do you mean that part of tis2 cambic horizon wouid be part of the meilic epipedon?

- s e

Not cambic horizon. If it gualifies for 2 mollic epipedea, it cz2n’t be & cambic horizon;
they are mutually exclusive. You go from the dark celors txto what most people have ideat.fied
as the C horizon. The typical B horizoa poasition has colors and organic maiter conteat that
would be part of the moiiic epipedon. As I undersiand the definitica of a cambic horizor, such
properties are excluded. The horizoa might have blacky stricture and going back to the A B C
pomenclature, we mighki choose to put a B horizea designation ¢n it, but it would not be a
camsbic korizou.

A

Questicn 54

Eranzrsiar

1. em———o

, Reiative to the moistuze and tempersture regimes we are fzesd with dividing a continuum
" up imro ceriain classes. Perhaps vou discessed this earlier but, what were the reassns f{or
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drawing the Lines where they are currently placed? Does it relate to natural vegetation, changes
in cropping pragtices, that type of thing?

Guy Smith:
You are speaking tiow about the udic and ustic Mollisols?

Franzmeier:

I think mainly Mollisols and zlso the temperature of mesic and other temperature regimes.

Guy Smith:

If you started from Ames and went across the Great Plains you would be starting in a tall
grass prairie. Somewhere around Lincoln the native vegetation becomes mixed. Somewhere
west of Lincoln (you know where these lines are) we have a short grass prairie.

Aaundahl

Very far west where you get into the short grasses. Sideoais gramma wiil replace scme of
the switchigrasses.

" Guy Smith:

But the vegetation, the native vegetation, did change as moisture decreased. We don't
kave much nutive vegetation anymore. It's mostly cropland today so when we examine the
pattern of cuiiivation on this same traverse we find we are going from a region of the corn and
soybeans. West of Lincoin you will begin to get an appreciable amsunt of winter wheat and
sorghum. You come into the western part of the state of Nebraska and you find that to get
maximam crop production they fallow ong year and piant the next, so that they plant culy half
of the land instead of aii of it. A=nd the corselation stafi and the states peopie on the Gieat
Plains decided that we should subdivide the soils with ustic moisture regimes into udic, tynic,
and aridic subgroups. They pictied on 3 map where they wanted these boundaries to le, w.us,
classifications of these soils was predetermined. Then Frankiin Newhaii, using his model,
caiculated the moisture regimes of the major weaihsr stations zcross the Grezt Plains.
Unhappily, we made a sericus mistake on the definition of the udic subgroup, which has got o
be corrected one of thase days. You start with a noncalcareous parent material, and any
Mollisol will corae out in the udic subgroup even though it is marginal to an Aridisol.

Qsestion 55

Franzizeier:

id the ressoning for the temperaiure regines foliow a similar pattern?

- Guy Smit.h:

No, 1t did not. When we started to develep Soil Taxonomy and the first approximaiions
came out, the corrsfators and the siate pecple complained bitterly that this approximation was
splitting series wholesale. They wanted 15 keep the sciies 2s nearly as possible as they had been
conceived. They were willing %0 split 2 series if, when thiey examined the split, they saw that it
wouid improve their inteipretations, but otherwise they wanted to retain the series uniquely.
The series had been used for sixty years or more and peoole had become familiar with them.
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Highway sngineers were using them; tax assessors were using them. Whea you saw an
advertisement for a farm for sale in the Des Moines payrer, it generaily said, @ hundred and
sixty acres Carrington loam identifying the soils incorrectly, in wost cases, and, sometimes
rightly accerding tec the public soil survey at least. The problem was thea to split the
temperature continuum withcat splitting series and for a time it was acceptabie in correlation to
the Director of Ciassification and Correlation te change series when you crossed a major land
use boundar . From one major land use area to another you could have very similar series but
you were making different interpreiations. The limit across the Great Piains and across to the
Atlantic coast - the iimit between the corn belt and the cotten belt was fifteen degrees
centigrade. So then we could choose that limit between thermic and mesic without splitting any
series. There was the odd soil that overlapped slightly but this did not seein tc make 2 problem.
When we went on to the Aridisols the fiftecn degrees centigrade toundary drew a line between
what had been called Reddish Desert and Gray Desert soils so that was based on vegetation.
The creoscte bush was on the Reddish Desert and not on the Gray Desert.

The eight d~gree limit was picked because it seemed te run across North Dakota and to
the Atlantic coast. On the Great Plains it was the limit, pretty much, between winter wheat and
spring wheat. The crops changed at about & degrees, across Wisconsin and across Michigan.
The Great Soil Groups changed. Michigan had Podzols below 8 degress and Gray-Brown
Padzolics soils above. That was approximately the boundary there and, in Wisconsin, it was a
mixiure of Podzols and Gray-Wooded soils or just Gray-Brown Podzoiic soils. Minnesota was
pretty much the same, Gray-Brown Podzolic and Gray-Wooded in the eastern part of
Minnesota. In the western part the prairie soils did not change much at eight degrees. I'm not
sure about the farming system there but thai continuum had to be split somehow and so we
pics >d limits that wou!ld split the fewest possible series.

Question 55

Turner:

Back to that udic, ustic fine. Newhail’s mode! of predicting from climatic daw tends to
indicate that, in the itesic temjerature zone, at i2ast, the moisture regime sredicted from his
equation for the Udic Ustollz is also 2 udic wmoisture regime. Some questions have been raised
about methods of calcu...ting PE. Has there been any question or plan to run those calculations
using some cther mere restriciive model say, for instance, Eagieman? Would you care to
comni2nt on that at all?

Guy Smith:

I don’t krow of anything that it being considered. We do know that the distinction
between th Udolls and the Ustolls included the presence sr absence of secondary lime. If it
had secondary iime within certain depths, i was considered an Ustol! irrespective of the
‘moisture regime. If {there was n secondary me) it could, I think, be a Udic subgroup of
Ustolls or a Udoll depending probably on the moisture. This doesn’t work, say, in Ssuth
America and in Venezuela. The sedimaents in the Orinoce basic are dominaztly non-calcarecss
and it’s only cn calcareous sediments that yos £5ad any secondary lime in the Orinoco basin. Tn
Argerntina I have not studied the soils myszif bu? I am {0ld there are some serious problems aiso
between Udolls and Wstclls. They tell me there are petrocalcic Udolls in Argentina which

~certainly do met occur im the US. So we have an international commitist at the moment

working, o1 ‘these moisture regime definitiors. Particularly with roference to inter-tropical areas
but at the same time th3y can not separate them frorn the moisture regimes in more temperate
© climates. They must consider both but the committee was set up because of serious problems in
inter tropical regimes.  Any recommendations they make there are going to have an impa:t in
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temperate regions, so that committee is going to debate the problems in the moisture regimes
and will come up in a few years with some recommendations. What they will be, at this
mement, I do not know.

Turnes:

As far as the secondary lime is concerned we have reports of se*'ondary iime extending on
mto the Udol‘ areas so we have been trying to make the definitions exciusive ¢f the secondary
lime. Even in soils like Miami, in [llinois and Indiana, people have recorded secondary lime.

Guy Smith:

There is surely secondary lime in the Mollisols arcund f‘harrpax sn/Urbana. But it’s not
soft powdery lime; it’s hard lime concretions. They're excluded from the definitions.

Question 57
Peterson:
The Soil Taxonomy -~- at least certain discussions of it -- made a very great point of

operational definition in the use of soil propgriies and it seems that the soil moisture regime,
and for some time the sotl temperature ragimes, were the places where this demand for
operational defirition was at least closely applied. I'm thinking particularly of the soil moisture
regimes. We don’t seem to be collecting very much soil base data and we keep commg back to
chmauc caiculation type approaches. I was wondering what your feeling is about the
possibilities Jor picking up soil morphological or chemical criteria to help us with operational
definition ¢f the soil moisture regires?

Guy Smith:

We looked for these in the various a2pproximations. We looked at conductivity. The
cenductivity limit, unhappily, came into the distinction between Aridisols and inceptisols. An
irrigated Inceptisol can be converted into an Aridisol by the definition we have. That was a
mistake. We could not make the conductivity work with the Mollisols. We could not make the
accumulation of monovalent cations at depth work to distinguish Aridisols and Mollisols or to
distinguish ustic from udic moisture regirues. Conductivity distinguished Udolls and Aridisols
by and large, although there may stiil be exceptions. If someone cun come up with something,
perhaps a computer, someday when we get enough data stored, perhaps we can come up with
relations that would suggest something ikat no ons has thought of. Ve tried everything we
could think of before we weni direcily to the moisture regxme We did want the line between
the sown and the unsown soils to appear in our classification at some high categoric level. That
is why we have used aridic mcisture regime as a part of the definition of Aridisols. This was
discussed at some lesngth at Lubbeck and very few actual studies are in progress that ! know of.
In Indiana and Chio they are noi concerned with it because they know it is udic to begin with.
Wher vou get ont {o the inter-mouniain states, it becomes a serious problem wien you nave a
rain shadow and vou have melting saow accumuiating here and there in the mountains and
blowing awzy from other parts of the mountains. It is a serious problem and we discussed the
- wse of vegetation as indicator o*‘ the moisture regime 4t some lengfh since these soils mostly

s ‘have their natural vegetation. I suppose we spent at least an hour on it at Lubbock.
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Question 58

Peterson:

I am particularly interested in that. What was your conclusion about using natural
vegstation as an indicator of soil moisture regimes? May I ask 3 second, connecied question?
Were the temperature und moisture regimes defined to reflect vegetation changes? If sc, many
of these vegetation ¢ianges do not seem tc be for the inter-mountain areas. Some do. When
we display our vegeiation against the present classes of temperature-moisture regimes, the class

oreaks seem to cul through natural vegetation where we don’t want them to. Have you any
suggettions as (o how one might think akead to handic recognizing vegetation?

Guy Smith:

"No, I do not have. I recollect, for example, for the Crychorolls of the intsr-mouniain
region, that if I collected all the series descriptions of ife soils in a given family, some were
under forest, some were under grass. Fores: types might be one thing or arnother, ponderosa
pine or what-have-you. The vegetation and lind use as described for the series varied
appreciably {rom one series to another. I was not happy with what had been done but I g0t no
proposals for anything frora anytody. I thought the best we could do was to start a study of
morphalogy of some of these cryic soils in the west, but I fourd I had nobody to do it and !
retired. It is for those of you who have to wark with these soils to come up with some
suggestion.

Peterson:

You just answered another question I goi from Eg Naphan: why didn’t you set up other
projects besides the Desest Project?

Guy Smih:

- Well, 1did. I started a study on the High Plains for the reacos that when ! collected all of
the descriptions and the data on the Paleusiolls, not one of them fitted the definition. I thought
somgihing must be wrong there. We shouid have had at leas: one sample of a pedon that fitted

- the definition of z Paleustoll, we had iots of series classified that way. It ceemed logical to
move from the desert to the margin of the desert on the High Piains because much of the
infermation we got from the Desert Project was pertinert to ihe High Plains,

- Question 59

' Colling:

Some Histosols, especially in Floridz, because theyv are being formed in Oxisols, are losing

the criteria for a histic epipedon. Now ihey are having some problems. Genetically it’s an

“organic soif. ‘But you have to classify it as a mineral soil because it’s lost that criteriz. Could
. -you comment on that? ‘ :

‘Well, under cultivation the orgatic soil materiais do oxidize and disappear. Mot just in
, many of the soils mapped zround 1912 2ad 1915 in illinois were described as peat
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whereas they are ncw mineral soils. It hasn’t worried me that when the diagnostic horizon
disappears the classification can change. Eventually even the very thick peais in Florida are
going to disappear. They may last for some hundreds of years but not forever. It’s orly in the
Histosels. Again the 8 degree C temperature works out pretty well. The Europearn studies show
that ycu can maintain a Histosol by careful management if the temperature is iess than &
degrees C, but that when the temperature goes much above that the Histosol is going 10
disappear no matter how carefully it is manzged. Rouse, you probably know that literatizre
better than 1.

Farnham:

Yes, there are some rather complex things involved. ¥or example, i1n the Everglades,
taiking about Florida, it depends on what you have underlying the peat as t¢ whether or ot this
is going to become dehydrated to the extent that the subsidence is gieatly increased. But there
is a way around that, as you well know. The Everglades, the whole of Fiorids, was drained to
the Atlantic ocean, naturai drainage flowed south and southwest to the Gulf of Mexico. That
really fouled the whole hvdraulics. That was the firsi thing they did wrong in Florida. The
Corp of Engineers built these canals, deep canals, to go dowa to the Atlantic. They cut off the
water that flows down the Evergiades and comes out in the Xeys over on the Gulf side. That's
one thing they never have been able i¢ manage. The agronomists and soil scientists never could
convince the farmers down there that they should have water level control. Everybody thinks
about getting rid of water but nobody thinks about years whea it is going tc be dry. Ewven in
Minnesota, as leng as | have been working on organics, we've had two to three or {our years
out of the twenty-five that have been dry, where the water tables have been really deep. PRut
subsidence can be controlleZ. The European experience, and the Polish experience is - if you
keep it in grass and vou keep your water levels monitored while they are fairly high - vou have
minimal subsidence. I"m not saving you won't have scme, you'll have some oxidation anyway,
but a lot of this is shrinkage. A !ot of data from the Florida Everglades and from the San
Joaquin in California is ridiculous if you really think abowt it. 1 mean, yocu've got to know
what the original density was and what the density after, is. Yeu can take someathing that is
five pounds per cubic foot and compress it down to something that is twenty pounds. fs this
oxidation? No. So all that is involved, it's very compliczied. Now lsrael is the best example,
there is a peat bog in the Jordan River Valley-twenty to thirty feet of peat. It was overdrained,
that's the first misiake the engineers made in a place that had six months of moist climate and
six months of dry. In Israel they had trouble because they pui two ditches there where they
should have put one. They told us this themszlves. They did this partly because of the border
tc Jordan. The International Water Commission hud sa2id that they had to share the water with
the Jordanians, to my uaderstanding. They had a little Tennessea Valley project. So they did
thiz but Israe! overdrained part of theirs. They are trying ¢ rectify that by damming water.
They are utilizing that bog for agriculture. They made that decision despiie the fact that
subsidence was going to take place. They said it was too vaiuabie a piecz of land not to use, so
they are growing all kinds of crops there - on the peat. Dve never seen melons growing beside
cotton anywhere eise in the world, and slfalfz in the next field. What & variety of crops. If
you want to see 3 variety of crops on peatland go o Isracl. They really have it.

Question 60

Fenton:

I have a guestion frorm our-friends in civil engineering, especiaily. One of the most
~common questions we get concerns the family texturui classification. Why was the 35 percent
clay break, which separates fire from fine-siity and fine-loamy selected? Secondiy, why is clay
- mineralogy not spacified in the fine-loanmy and fine-silty families? '
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Guy Smith:

nioudr A5

We stucdied the relation bvetween clay percentage and the Atterburg limits and the
engineering classification. We had potentially a break at 35 percent which we used in some
surveys and a break of 40 percent which was used in others. We compared these two
percentages, primarily, and it s2ems that when we made our analyses of the data, either by all
soils or by separate orders, that we got a litile better relation with the 35 percent break than we
did with the 40 percent clay. We were pretty much limited by the series definitions to these
two aliernatives. Obviously, the more ciay you have, the more important the clay mineralogy
becomes. When you get to five percent clay the clay mineralogy is not a5 important as is the
mineralogy of the silt and sand as a general rule. There are places where we have used this
with 5 percent clay, and we’ve used the clay mineralogy at the subgrcup ievel rather than the
family. If experience shows that in the fine loamy and fine silty fraction the clay mineralogy is
as, or more, imporiant than the siit and sand mineralogy we would probably be inclined to
change the family definition for the U.S. as a whole. When we were doing this work the
correlation with a kind of clay, at feast, 1:i and 2:1 lattice clays, was quite good. With the
identification of a subgroup of Mollisols, vou had 2:i laitice ciays. As a subgroup of Alfisols
you had a subgroup of i:1 lattice clays. The correlation was not perfsct but it was precty good.
Now with the engineers concerned with he difference butween illite and montmorilionise,
the’ll get that at the series level, they don’t have to use the family level. We don't make all
our interpretations at the family level; we make only the major interpretations.

Peterson:

For thefamily particie-size class and the mineralogy control secticns, depih criteria arc
used that give noncomparable depths for soils that occur contiguousiv in a iandscape. I'm
thinking of Argids up against some sort of Orthenis, or Camborthids. '» particular, the conirol
sections that are keyed to the argillic horizor have variable deiths to the boitom.

Guy Smithn;

I thought that we were consistent throughout. If there is an argillic horizon we use is
upper 50 centimeters. i there is mo argiliic horizon, we used about the closest equivalent
depths we could where there are no real morphelogical benchmarks that you can tie to withia
the soil. For example the distinction between an ochric epipedsn and 2 cambic horizon is not a
very clear thing. We use an arbitrary 25 cm to one meter for the control secrion.

Peterson:

We do go as deep 25 one meter in some cases and not in others. I guess my question really
is: why did vou tie into the argillic horizon to give both upper coatrol sectiion boundary and
lower in some cases, but use arbiirary epths in other situations?

- Guy Smith:

I suppose this is due to the prejudices of some cf the correiators. For example, in the
Ultisols, specificaily the Paleudults, which were the type Red-Yeliow Podzolic sciis at one time,
‘the uwpper part of the argitiic horizon normally has fess clay thar the middie or ivwer parts.
Some correlators working with Ultisois wanted tc tie the contrc! seciion, at the Family level, .t
the upper part of ¢he argilic borizon rather thai to the lower pars, which has very littie rooting.
-~ Ia the Midwest, the upper pari of the Alfisol argiliic horizon is the part that has the most clay.

- 197 -



Minnesota Interview

In the younger soils, the Alfisols, the Moliisols, if yor find vou have the maximum clay in the
upper part of the argillic horizon, the lower part will show a considerable decrease in the
percentage of ciay. It is that maximum part, the maximum amount of clay, that controls
permeability and other things in the younger soils. For both the old soils and young soils, there
were reasons why the correiators preferred to use that upper 50 centimeteis of the argiilic
horizon because no two pedologists could agree cn where the argillic horizon stops. It had o be
an arbitrary thickness in the upper part of the argillic horizon. It i3 operaticnally possible, as
we pointed out in Taxonomy, to agree oa the upper limits of the argiliic horizon.

Peterson:

1 would question that. At least in the fieid, 'm not user people can agree on where the
top of the argiilic horizon is in many soils.

Guy Smith;

Well, working in the field that’s quite possible. The method that we pointed out requirss
laboratory analyses, requires drawiag a smosoth curve for the percentage of clay and the point at
v/hich the ratio reaches 1.2 times the clay content of the epipedon is the top of your argillic
horizon, This is the method we proposed; it does requirs laboratory analyses but it is possible
to do it

Question 62

Franzmeier:

The families are designed for practical purposes, such as piant growth and for engineering
properties. It seems that, for plant growth, for example, the piant essentiaily sees a certain
depth of soil, to some extent, regardless of the genesis of the horizons. Was some thought given
to define the families on a uniform depih across the board rather than changing with the soil
orders, which reflect changes in soil genesis? This would also apply to engineers. 1 think we
gﬁuid explain the concept betier to engincers if we said the family represents the same depth
or all soils,

Guy Smith:

If you have the time or scmebody has the time to make an znalysis of the altermative
systems, vou can make a better decision on which is the thing te do. At the time we worked on
this there was really not much opportunity. In fact it was very difficult to get the correlation
staff and the state people to check the families versus the capability classification. They were
supposed to have cone that several times but in fact I think they took a bunch of datz and
looked -2t them and, ‘veab, that's Q.K.' without aciually going inio details. They were very

vressed for time because they were very busy making maps and correlating the compieted
surveys. There is more time now to g6 back and resxamine what was done anc whether it was
done properly. :
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Question 63

Reiger:

Were you aware of the proposed changes in thc chemical criteria for recognition of a
spodic horizon?

Guy Smith:

No, I am not. We did the best we could at the time. There were difficulties that we were
quite aware of, mainly that many of best Spodasols have a spodic horizon that does not meet the
chemical requxrements and so we put in the field identification of the spodic horizon to permit
their identification. The best Jeveioped of the Spodecsols, generally miss the chemical
requirements. The chemical requirements were 2ciually based on a study of the intergradction
between Spodosols and Dystrochrepts. They represent the properties of the spodic horizon as it
is just beginning to form.

Hrlzhey:

I might comment that there is a fieid kit being wsed in four states right now with a
different kind of extractant which is designed to meszsure the aluminum in ihe spodic horizomn.
The first results have come in from New England and the people there are quite vlexsed with ;'12'.
It will be a while before we get all the results in. Where you have sufficient alwminum to
measure with this technique, I imagine it shculd work quite well. The question is, in seme of
those Aquods with the low aluminum contenis. Then thsre is a question if it will work. That’s
not a change in criteria, that’s simply a change in the tools available to be standardized to the
local condition axd standardxzed to the iab *echmc»an

Guy Smith:

The Europeans commonly use fluoride and phenolphthalein tc identify the spodic horizon
whereas we developed from a cambic horizon.

Question 54

Collins:

The Dcpartment of Energy is interested in mining peat deposits in America. They want
to know the quality znd the gwantity of these deposits. The Europeans, I kuow have been
mining the peat and burning it for fuel. The Department of Energy is iaterested in their
experience. We would like 0 try it, do you think it is feasible?

Guy Smith:

Certainly it kas been an important souvrce o energy in the past ard it stiil is, particularly
in Irelaad, where: many of the electric generat.ng piants surn peat. This i5 the raajor country
‘where 1 have seen important harvesting of Sphagnum peat.  You are getting rid of something
that is agriculturally wosthless. When yoz get the Sphagnum off yow'll have ’voduv.twe
farmlznd remaining. - There may be, in some of the Communist countries, mining of Spha""ll!!ﬂ
for energy.. i do see, rave:ang by rzil, very cammanly bp.‘agv‘m is bemq harvested for heating
" horees and cooking but ’Jaxs on a small scale, _
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Farpham:

Presently the Irish and the Finnish and the Swedish, more recently, are people working on
using peat for energy. They are very careful to preserve the Sphagrum for the simple reason
that Sphagnum has a world-wide market to the horticuitural people. Cermany made the
mistake of gstting rid of theirs. The last vestiges of German production from Sphagnum is now
carried cut by the Dutch Activated Carbon Company. They have tied up all the big bogs in
west Germany for that production, sc Germany no longer produces for export Sphagnum peat.
Englana gets peat from Ireland because England has long since used most of their Sphagnum.
The countries of Ireland, Finland and Sweden are saying now that horticultural peat should be
flagged and not used for energy. The more decomposed peat is used for energy, or, in the case
of Ireland, they prefer to take the Sphagnum off first and get down to the more decomposed
peai which is a better fuel peai in the first place. Irelaund is actually expanding peat production.
You’d think they would just about run out but they have not.

The feature of abrupt lextural changes is given promiaence in Soil Taxonomy .y being
discussed i Chapter 3. Yet there are three mors very similar abrupt textural boundaries used
in other places, plus the fact that many natric horizons have an upper zbiupt textural boundary.
I was wondering why this was done? Wiy the other three abrupt changes in texture {rom A to
B more-cr-less got hidden back in the intricacies of the Taxonormy, whereas the abrupt textural
change that is used with certain groups came cut in Chapter 37

Guy Smith:
¥m not surz I can identify the other abrupi changes to which you refer.

Peterson:

Well, 1 was so interested in it, becaunse of our local sitvations where it controls vegetation,
that ] worked up a handout for class use. The first type, the abrupt texturai chenge of Chapter
-3, is psed in the Albaqualfe, the Argialbolls, the Argiaquolls, and the Albaquults. The second

iype, which I called an abrupt iexiural boundary is in the boreal soils, the Argialbolls,
Cryoborolls and Faleborolls.  The third type, which I also cali an abrupt textural boundary, is
useG in the Durizerclls. Then thers is another abrups textural boundary used in some ustic,
xeric, and aridic soils, in Durargids, Paleargids, Palexeroils, Paleustolis, Palexeraifs, Durixeralfs,
and Paleustalis. Thai makes a total of four kinds of abrupt changes of clay content from A to
B that are used somewhere in the Taxonomy. Then we also have ali the soils with natric
- herizons that have columnar structure; they have the very prominsnt abrupt textural boundary.

' The cmphasis was placed in the Udolls, the Aquolls, the Udalfs, the Aqualfs, because in
- these soils this abrupt textural chapge resuits-in a perched water table when the soil re-moistens

U inthe falliand winter. ‘This produces a serious problem for the plani and for the highway

 desigrer.”  Soils of drier climates may have this abrupt textural change but don’t have the

" perched water tzble above the argiliic horizon. Above the natric horizon you normally expect

. some perched watsr. . You have the evidence of the perched water in the presence of an albic

- horizon abgve the argiliic or the matric horizon. As the soil gets drier you have a similar

- interpretation that this abrupt textural change indicates considerably greater age than a soil
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without such a feature. And yet it does not have the same significance for the use of the soii.
An abrupt texiural boundary was also used to define some of the pale-great groups in the drier
soils, bur sincz these do not have the albic horizon above the argillic horizon we did not use the
avrupt texiural change at quite the same categoric level as we did, say in ihe Alboils.

Peterson:

I want to comment that these drier soils do perch water in the winter but it's for a
relatively siort time. That's about the only place I can find a horizen to illusiraze an ‘A2’
korizon, in other words, there is a graying over this abrupt textural boundary, a very prominent
gray. It does have, in many cases, a major effect on the natural vegetation that occurs if it is
shallow. If it is deeper than about 6 inches, then it doesn’t make much differernce for natursl
vegetstion,

Guy Smith:

Well, we have som ! instances where it is normal in soils with natric korizons. There will
be some perched water | ecause they normally have an A2 horizon above the ratric horizon. It
normally might be quit¢ thin but it would meet the requirements of an albic horizon. At
Lubbock I found that n¢ sody was familiar with the European work on the genesis of this zlhic
horizan where it results from a perched water table. The process they called ferrolysis resuiis in
the destruction of the clay rather than its removal by eluvigtion. It explains some things that
weé never did understand about our Great-Plains Planosols, say, in the Middle West. It is a
German work, I don’t have the reference with me but it's gaining quite wide acceptance in
Europe. 1 think you will find a reference to it in the legend of the U.N. FAO Soil M2p of the
World, Vol. 1. Brinkmann. Nobody at Lubbock had heard of it.

Question 66

Haj

s

pane
o

When 1 was in Hawzii I had a chance to see some Fistosols. I felt they were very
contrasiing to many of our midwestern Histosols and felt thai they weren't enough zlike to be
grouped together. I kaow Dr. Cline did a lot of work in Hawaii. What is the vackground on
those Histosols? It some cases graded-up volcanic cinders are mapped as Histosols. They had
organic matier on the surface at one time, but looking at thern now you veally can’t fell them
from a volcanic flow materiaf. ' :

- Guy Smid

We have in Hawaii these two kinds, two suborders of Histosols. They probably are
fibrous on:the isiand of Hawaii, rain-fed Histosols. Very few examinations have ever been
made of them because they have up to six hundred inches of rain a vear. The other kind is
- exiensive-on the island of Hawaii where you have lava, It's a Folist. There is mothing between
* the chunks of lava except organic materials. The concept of the Folists realiv comes from those
soils in Hawaij. If vou don’t have a place for them you’ll have to cail them ‘not soi!’ but they
support-a fairly good forest.  Under the forest I suppose there is a thin O h=iizon which
~decoiposes in that warm climate fairly rapidly but between the chunks of lave there are just
. organic raaterials. These are sbviously very different from what you have in midwestern staies
ners. X had g lot of trouble with Farnham. The committee on orgsnic soiis was trying to

~ -develop a'classificetion of the Histosols. He wasn’t interested in these soils. He was interested

© . in the thick org

ic inaterials that are so typical of Minnescta but T finzily got that through for
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2 classification because I've seen enough of them in the world. The O horizon rests on hard
rock and vet supports guite a good forest.

Questien 57

Hail:

i’d like 10 understand more of the background for the reason you pui all the wet scils
together? Some classifications would separate those out at the order level, I assume that cpticn
was looked =t along the way. Could you give us a little more background on that?

Guy Smith:

We didn’t put them ali togethar, we divided them up and we pat them at the suborder
fevel not at the order Jevel. Most other taxonomies have an al! wet soils group. Background on
that started when I first mapped soils in lizois in the noriheasterz part of the state where all
the soils are Udcils and Aquolls. Wiy first year's experience was restricied to those two kinds of
soil and they were cntirely different to me. I ther tcok tie soil maps of the varicus experiment
stations and iocated the plots that were ali Udolls and the plois that were all Aquolis and
compared tise yields on the two sets of plots. They ware identical, which shook me badiy. I
puzzled over that uatil finally 1 realized that on theze plots tha Aquolls had been drained so that
when you drained the Aquolls, thz Mollisol properties became important as wel! as the udic
properties that we get from the summers in Illinciz. Then if I comparsd say, the Read-yellow
Podzolic soils with the Low Humic Gleys soils in the southeast I comparcd what would happen.
1" you drained the Low Humic Gley soils, you would have 2 soil with the same properties as the
Red-Yellow Podzolic soils. There was a zonality to the soils with aguic moisture regimes and
this would be best reflected if the aquic soils with aauic moisture regimes were separated below
the order !evel. 1 argued in some of the conferances that the separation should be made 2t ihe
Great Group level so that we wonld have 2n aouic correlstive of the Xeioll and an aquic
correlative of the Ustcl!l and one of the Udcll. It was too big a leap for the people of that time
to do that. T could get no support whatever for that trepiment of soiis with aguic moisture
regimes. We are coming around now to somewhat the same thing in thst ike committee on
iater-tropical soil moisture and temperature regimes i considering making subgroups for the
seiis with aquic moisture regimes, such as the Aquoll in Venezuzla where you have six months
of heavy rain and six months with no rain. These seils do not behave as do the Aquolls in
illiziois because they require drainage ar one season and jrrigation a¢ another. The same thing
holds for the Aqueils in the Willamette Valley in Oregon. They can not grow corn or soybeans
on Aquolls without irrigation because it is a pronounced wet-dry climate. They must drain in
winter and thep isrigate in the summer or else about the orly crop they can grow is grass for
seed. That's what you sce lots of therz. These soils have wonderfui chemicai and physical
prop:erties. They Iack onlv the evenness of ihe moisture distributicn that we get in Illinois and
- Iowa where thay are the most produciive seils. We are coming around to it but insiead of
~ making the subdivision st the great group levei, I think probably we will wind up and make it

-2t the subgroup: level, T SRR o
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uwestion 68

Hail:

What has been the foreign response to this? Do inost of the foreigners, Europeans
particularly, and New Zealanders agree with this philosophy now or is there still some
résistance?

Guy Smith:

The Europeans are mostly stuck with their former prejudices abeut it. They want one
crder for all the wet soils.

Peterson;

You say that the international group wants to put the "aquic” division in at the subgroup
level? :

Guy Smith:

They put in an ustic subgroup of an Aquoll.
Peterson:

An ustic subgroup of the Aquoll?

That’s what’s being discussed.

Péterson:

Would you consider a similar approach for a xeric group.

-Yes; ustic, xeric, and udic subgroups of all of the aquic great groups except that one of
those will be set as typic, probably the udic will become the typic. Then they will have ustic,
xeric subgroups. The chairman of that committee is Professor Van Wambeke of Cornell. If you
have an interest in it he would be happy to have you on his committze, [ am sure.

Peterson:

| Did they consider an aridic subgroup also?

I don’t think that has been mentioned yet. There is no aquic suborder of Aridisols.

_ | : SVé!j, Iwas thinkisng of an aridic Aguoll. In other words, we map Aquolls down from the
mountains into the desert along the stream floodplzins quite a way and that inight be an

e intezeysti}ng'question, as to what those things _are called.

@!M ”

2 0as of the big problems is the manner of definiiion.
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Question 69

Fenton:

in the midwest, we don’t have any pale-great groups for suviis i14> the Yarmouth Paleosol.
Paleosols are important stratigraphic markers. The criteria as presently written or, as originally
written, dc not recognize that type of development as pale, at least, in my experience hers in
the midwest. I was wondering if the bias is towards the red colcr and what other criteria were
considereg?

Guy Smith:

The red hues that enter into the definition of some of pale groups arc there in the
defirition simpl!y because all the soils we knew that we wanted in that group did have the red
hue or they had the mottles which are not indicative of wetness. They had one or the other in
ths deafinitxon. The mottles have very high chromas compared to the mottles in the wet soils of
the midwest. We did not consider anything about the buried soils in the middle west that have

red hue, because of that red color with aging. I have seen no explanatior:. They blame it on
temperature but that is a little hard for me to accept because there arz so many soils in the
1ropics that are not red but the temperatures are high. Somebody is going to have to study the
form of iron perhaps by methods not yet available to find out why the older soils are redder.

Question 70

Franzmeier:

This questiofi probably belongs in an earlier session; it might be more philosophical than
answerable. Do you think we are getting to the point, I think Mark Twain was concerned with
it, that we have more names than things. The more detail with which we look at a soil, the
more reasen we have for taking it out of some class whether it is a famiiy or a series. Tnis may
relate to where taxadjuncts are very invoived in the classification system. It appears that if we
have a short profile description we can classifv the soil guite svell withoui any hesitation into
some class. If we have » more dstailed one there will be more reason for removing it from that
clas;. When we siart addmg ‘more and more laboratory data, there is more and more reasca thai
it doesn’t fit into that class. Then, when we look at a uatural soil landscape unit, .omethmt,
that seems to fit together logically on the landscape, we find that it falls in severa! classes,

whetner those be family or series or whamver, sometimes it mxght cross boundaries at the order
levei. Do you think we might be ts the poini where taxonomic umts are dividing things up
mosze finely tian nature has nmde tb‘en?

| Guz Snnth
It is u;te h!rezv that raatme in huxlfimg a lzmdscape anit d,dn t pay much attextion to ouyr

" definition. 1 remember I’ro essor R.S. Smith at Ilinois Usiversity. He always said, "If i had
the world to make over I could do it a lot better”, Because some of the soils were ‘stubborn’

| :,, + and didn’t fit anywhere mto any series that we hzd in Illinois or that we conld map. Sometimes
o there were ‘real complexes that surely croszad family and subgroup cefinitions in the glacial till.

~In the leess it. was much simpler to nzmce a map that would coniam relatively homogenzous
pmpeme:a throug‘zout the " delmeaaon. The present family is scmewhat st the ievel of
- gensralization, tnat the sonl gerics was in much of the U.S., say in the late ‘20's and eariy ‘30's.
wfhb numbet cf sox aerms i3 now approachmg 14 030 or 15 009 At that time the number was
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much lower, somewhers above the number of series of Marbui’s Atlas. Jt may have been
otightly fewer than we have families today but the same order of magnitude. There is nothing
we can do to unravel some of nature’s compiexities except to map associations and complexes
which we use depending on the scale we are mapping. The taxadjuncts, I think, have been
over-used because of people’s failure to recosnize the limits of significance of their observation
and of the laboratory. There is an appreciable sampling ercor involved in the collection of
samples. The soil survey laboratory has always insisted on matching samiples, that is, sample 2
“pedons in 2 different polypedons and you map them as closely as possible. So the differences
between these two matching pedons can be used now with a litde statistical analysis to
deiermine the order magnitude of the sampling error. So far as I kiow this really has net been
done vet. It is an appreciable error. The laboratory technician who runs duplicate samples
from time to time to check on himself has some notion of the magnitude ef laboratoery erior.
Particle-size analysis is a measurement that is made in the laboratory. But in the classification
of the soi! iiself, you have these two sources of error, and ! think that when you call a soil a
taxadjunct becauss it has 5 percent too much silt, thar you are ignoring the reliability of the
jaboratory mezsurements, which in tarn are subject to the sampling error, I think it has been
over-used, if the soil fits a given family except for 5 percent too much silt, then ¥ don’t think
we should bother our users with calling it a taxadjuact. I think we should use a series name,
tut I am not respoasible for corralation and for the nomenclature that’s used in the soil surveys.
The user of a soif survey is not concerned with whether that is a taxadjunct of Clarion, he i3
‘concerned with what we have to say about that soil in terms of its responses in use and
management and he is not mislead if we use the wrong name provided we make the proper
interpretations for it. He counidin’t care less if it is Clarion or Clarion taxadjunct 33 long as our
interpretations are the same. That has nothing 10 do with taxonomy. This is how we use it, it's
the application to soil surveys. .

Franzmeiar:

“He might be coancerned whether it is Clarion or Tlarion taxadjunct, if he is also using
another survey where that soif has been named Clarion or anothzr name. That's where the name
comes in, where it confuses the user if he sees the same soil named differently in different
. surveys.

golzhex‘.

I was going tc comment that we have gorten a start on looking at the variability ameng
the polypedons and a paper &y Mausbach and cthers was publishzd in the 5SSA Journal just in
the last year or iwo. The paper talks about cluy contest, cation exchange capacity, variability
netween polypedons and it is sporecizbie. Baut it does point out thai we can characterize the
‘center’. We cen identifv and sample the ‘center’ ¢f cur concepts with sufficient accuracy that
we are within our ¢lass limits, that is, our class limits are probably not too marrow so thzt we
- can hold our sampling and anzlytical ervor to less than the girtance between the class limits.

' Guy Smith:

As I look 2t the SSIR from the Riverside Laboratory for Califoraia soiis, there are a
number of taxadjuncts in there. .

" Peterson:

,  When the pedons are classified rigorouslty then, I think, in that SSIR, in general about holf

of tem do come out a fow percentage poinis ouiside some limit. Qf course there arz s¢ many
properties; that it is still probably 95 percent accurate and in the one property At may miss by
._oniy a few percerit but those arz all indicated as taxadjuncts. :

% would have preferred to list them under the naine of a series under which they were
“sampled if they were ciose zad put in a footnote without calling it a taxadjunct. - This is within

~ the range of sampling.
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Question 71

Peterson:

Along these same lines as your guestion, you correctiy say that there is a very considerable
-- I doat’t know if you would call it an error or variability -- involved in sampliag pelypedons.
We could lcok at our data, especially our laboratory data, but also our profile descriptions that
are collected during a survey, as having + or - values because of variability. I have wondered
several times if one should also look at the class Yinits in the Taxonomy as having + - values, |
think we aiready do it in as much as when mapping we will include similar scils without fussing
about it very much. Naphan calls this a marping decision, which is an euphemism for ignoring
slight taxonomic variations. In termsz of procedure, wouki vou want people, or do you think we
would be safe to apply + - 0 those class limiis when appiying Taxonomy? Taxadjurcts ceme
up for thai reason; they are a iittle bit over or a littic bit under a certain limit.

Guy Smith:

I would hate to do that myself. If you begin to allow the iimits to vary according to the
feeling that day of the correlator whe is naming the map units, then you are bringing 2 larg:
element of subjectivity into the use of the Tazonomy in correlation. I would rsther the man i
the field realizes - and he generally cioes - that there are guitz a few inclusions of slightlh-
contrasting soils within a given set, a given group of delinsations that carry the same mag
symbol. He must decide waether or not these soils that lie outside the range of the series that
the map unit will be named for are or are not inclusions. If they differ significantly in their
behavior then it is up to the field man to consider a change in the name of the map unit. We
have standards in the Manual, we have other standards in the present soil handbook, and
probably they will be changed more before we get through. These are fairly fixed rules that
can be used in any of the regional technical service centers. There's been a lot of complaints by
a few pecple about using the name cr the given series for the concept that we have of that
series and using that same name ag the name of a mapping unit which is not the same as that of
the series. The concept of the mapping unit applies ¢ real bodies of soil that are given a
particular symbo! with & line around jt. It is two different usages of the same word but this
does not reaily bother me bzcause in context the user knows which meaning is intended. When
we use Miami silt loarm in a published soil survey with a map symbol MS, it is obvicus that this
is not the concewtual Miami of Soif Taxonomy. It is an application of that concept to a real
body of soil out there somewhere in the couaty. The point is we must not mislead the users of
that soil map, that's why we are in business, we make these soil surveys and people find them
‘useful. ‘

Eenton:

‘That use, the uce of a word to mean things, is an integral part of ianguage. I don’t think
there is anything wrong with it. I think it is the way the language is built. Aren’s you saying
- in effect that, yes, those class limits during mapping are aliowed to stretch?

" During mappinz, ves, but I wouldn’t want to allow a variable limit to the conceptual unit
. that is Miapsi silt loazi in the Taxonomy.

, ' 206 : y
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Question 72

Fenton:

I would like tc follow np on a question I asked this morning. A point of clarification. In
discussing ersded Moilisols, you said that, if you could satisfy vourself that within that
polypedon there was enough surface herizon to qualify in terins of properties for a mellic
epipedon, then you would sti!i consider that soi! a Molliscl. 1 don’i think you said exactly if
that would he one point within that body that would satisfy you or if it would have to be a
certain percentage si that body?

Guy Smith:

I would stiii Iike to see some data on those 0 make up my mind ahout that point. I doubt
that one poini, one pedon would satisfy me but I havz a feelmg you will find a great many if
you iake a lcok. This came up at Lubbock relative tc some scils in Central America. They did
have some numbers and it was something like 60 percent where the mollic epipedon remains
and 40 percent where it was gone. In the case of your eroded Mollisois in Jowa, certainly if
vou have somethmg like (50 percent) vou sk ould classify it as a Mollisol and allow these eroded
areas to remair becauvse their be_havxor is not greatly differeni from thazt of the uneroded
Moilisois. It's very, very simiiar and it's a matter of a difference of a few centimaeters, maybe
8. between the soil that is properly a Mclliso! in Taxenomy and one that is not. It may be only
5 cm.

ﬁ

Nuestion 72

Fenton:

¥n all of the so0ils that we have data on that we call Mcllisols, the organic carhon matter is
always gxe.uer than 1% down 30 the 10-inch depth but it may not meei the color requirements
for a moilic: e:.»ag;-edon When vou get to that pom would you state which propeity we are most
interested 13 or czn’ 't we sczparate those? Does it have tc he both of these properties or could it
ke only. on‘.. : ‘

Guy Smith:

I suspect that yow'll find very little difference in the vercentage of carbon in the eroded
one and he uncroded one. One percent is an extraordmamy low limit for a Mollisol and we
simpty lack the clata to develop a sliding scale for a relation between carbon and clay and silt in
the mollic epipedons.. The cne pzrcent limit was established for some soils from the western
part of the Great Pluins that were fine sands. In cultivatioa they get winnowed and a good. bit
of the clay and carbon are blown away but the color remains that of the Mnllisol, the uneroded

~ . member of the series. The correlators on the Great Plains wanted to keep the series togeiner
- and one percem was abs cut the lawest level that we could gzt for the winnowed sand.

. thtesxde:. o

SRR I jus wam tc mllow up, tal king of polypedons. Yoma sayirg 1f ihe contigucus portions

;f;-._,of ;er.% s ‘op 1andscape have these ,Wogmzable chaszcteristics, the polypedon, you are talking
‘about: 2 natural eutity, not: qmply -delineations on ‘the map, right? In othex wo.',.s the Produx
places 'nught be sepamted as separa e segrr'e:ats of that pmypedon '
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They often are, yes. According to the degree of erosion.
Paterson:

But you would consider this acceptable philosophically.
Guy Smith;

Philcsophically, I would accept it aitaough 1 would reword some paragraphs in Soil
Taxonomy.

Question 74

Petersor:

Ancther clarification of Gene's question: When you talk about acvep.ing ercded spots.
thas is, sampling points or pedons withiz a polypedon that are in the mincrity, that do nct meet
2!l the quwhf:cavons for the class that you wou!d want to put the entire polvmdon in, are you
censidering this again as another mappmg decision", or are you thinking in terms of son.ethmg
philosophical within the concepts of the Taxol.omy: Because the definition of the pedon and
the polypedon takes these eroded spots out, doesn’t it? Won't they become a different soil?

G‘_ll u:l’u-ith

The become concep? uahy a d.iferen* soil if, as in the case of the Hapludolls in Iowa, the
dark colored plow layex is i00 thia to qualify as a mollic epipedon. Wa simply do not havu
another subsurfzce diagnostic horizon at the order level ¢0 use to keep them as Mollisols. If I
an going to Ohio with the Miami 1 can lose ali of the A in the plow layer and B entirely in the

argiilic horizon, but I still kave the diagnostic horizon that keeps it in the Aifisols and by
mferencc in the Mmmx sries.

Question 75

~ Peterst Petev son.

It se G5 10 me th.;t there is still some sort of a problem and I think it is othe"ing you

“w._btoo' Gene, at leasi at ihe philosophical lzvel. It has to do with the def;mtxon of the polypedon
.as. bemg wx thin the limits that sva established by the limits of the soil series. This is somelow

Cozire d‘ar, 1t a nonoperatmml defmmoﬁ aw pemap.. 11 was written purp%e‘y 0.

‘ f 1'1 did - thxs, I wculd want to modxfy some parezgraphn in Sozl Taxs swomy., 1
nich On*’a or how :.m:! ¥ have some fzctum datathat I can tm.»pect

e
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Question 76

I pelieve, Guy, you have been asked the question somewhere, you have commented on
whether or ot a taxonomic name should be the same as the mapping unit name. I take it from
your answer now that vou would say we should continne to use the same name.

Guy Smith:

I am not disturbed by it, some others are, It is very common, we use the same word with
two meanings and infer the wmeaning from the context of the usage.

Whiteside:

We have allowed the name to carry too much inference that the actual bodies do agree
with the name. Once the facts are actually verified by tests, I could live with it too, but it
seems ¢ ime it wouid be well worthx considering divorcing the names from the map vnit naines,
but this alsc becomes confusing.

Guy Smith:

I think it has greater confusions but I am nor responsible for this anymiore and if they
want to do that I can’t stop them.

Peterson:

Gene, you are just suffering from the eastern bias. They have never distinguished
between the concept and the map unit. A lot of Easterners never realized you couid map at
other than the series level.

Guestion 77

Petarson:

I wouid like to continue tiie same general discussior on naming with a question I am 2 bit
embarrassed to ask because the aaswer is very obvious -- or at least there iz not much you can
do about it. But, the Soil Taxonumy’'s connotative nomenclature -- which is rather special to
- Soil Taxonormy, even inciuding the biological taxonomics because few of wus understand those
Latin siements -- is one of it's strongest features, especiaily for teaching it or using it in

working with other people. At the same time, the comnotaiive names are potaatially very
nmisieading ecause I find both students and myszelf not paying atiention to properties that don’t
~ appear in the nimes, which is 2 wvery serious error for many soiis. For example, many of the
. soiis_that have abrupt textural boundaries do not appear as 2n 2bruptic subgroup. Was there any
- particular policy in choosing those properties that would appear in the connoiative name, or did
. the formative elements come out almos: by accidzat in terms of the demands ic separate this
-. soil from that scil? - As soon 53 they were distinguished by name was that the end?

N
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Gay Smith:

The things thai come out in the name are the properties thai the pecple within the state or
- region where the soil accurred thought were important and they're spelled ovt in the definition
of the typic subgroup for that great group and it was decided by the corielators and the state
peopie that for some kinds of soil -- commonly in pale-great groups -- the one that has a very
thhick clay argillic horizon wounld be considered typic with gradual toundaries. Where there is
an abrupt upper boundary to the argillic horizon it was no longer considered typic. Thease
peoplz ceuid hawve said that they ars both typic and then there would have been no distinciion
between the abruptic and the typic subgroup but they felt that this was important to something
and it is impossible for me to know all that went on at a¥l thess work pianning conferences and
why they decided that one kind of zssembiage of properties was fypical of the grea! groups and
another was not. ! do not know the answers te these questions.

Petersor:

One thing that has bothered me is that we have Paieargids and then we have Petrocalcic
Paleargids, which are quite different to my mind, and then we have the Durargids which aren't
called Paieargids and yst they certainly are Paleargids. The *pale’ name is only used for some of
the very old soils. That to me, is rather misleading for the novice reader; they probably would
think of ths *pale’ soils as the oid and the oihers -- by the iack of "pale” -- as not old. That
would be onz illustration,

Guy Smith:

By and large we {cllowed the principle throughoui axonomy of identifving the presence
of a pan and the kind of pan at the grea: group level. This gives us all of our "duri® great
groups acd our "fragic” great groups. We didn't have a set of great groups under a common
name. I have had several questions about why the petrocalcic horizon wasn't treated as & pan
and I dor’t havs a good answer for that, except that it was traditional that the petrocalcic
horizon is just hard caliche and is no different from the soft caliche. This was the traditional
thinking. I had no experiezce with the soils. It’s quite likely that petrocalcic horizons could
have been considered to be another kind of pan, just like the duripan, the fragipan, and the

densipan.
Question 78

__*'Some,,of my students who siedy Soil Taxonomy know the implications of the namées such
‘as fine-silty; mixed, mesic Typic Hapludell. But at the series level you lese all the information
from the higher categories uniess yor know the series. They ask - why the serics is set apart in

L cla:«'."sificatién of the soii? 1 fgally don’t know why, other than that’s the way it had been in the

past. Any reason for it?

 The series were inviolable. They could not be changed. The pressures on me were
eiormous not to disturb the soil series becanse people knew these. They knew the local rames
{he geries, the soils they were coacerned with, they didn’t want ine names changed.

R
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Collins:

Some of my stdents can get something out of family names. But when you talk abou! a
serigs they are not familiar with, they have n¢ idea what the so0i! is. It is easier to 25% "what is
the classification of the scil' because then they have some concent what the soil is. The Gther
question I would iike to ask is aboui laboratory data. Is there any spezific Iaxboratory analyses
that you think shouid be included in Taxonomy? If so, how much data are you talking about,
how many pedons c¢o you n2ed for something to be established?

Guy Smiti:

Yecu don’t need very many data o gstablish the importarice of some particular property
out ycu need quite a bit of data to docide whether or not you can use that in Taxonomy and, if
ycu can, at what categoric level you can use it. You must kncw how the introduction of
another property wiil affect the Taxonomy. For example, they are talking about the point of
zero charge as a soil property that should be considered in Taxonomy. At the moment the
measursment of the point of zerc charge is enormously time-consuming, and so expensive that
it has rarely been done. Il may be decided that that iz more important ihan any other property
and should be iatroduced inte Taxoromy. Let's miake the assumption that they find a method
te do it that is practical. Then they decide to use it. Ycu raust have data on a great many soiis
in order to know how the introducticn of that into yeur definitions is going to affect the
classification. The wheie principle of ciassification was expressed very clearly by John Stuart
Mill when ke said that the best ¢lassification is the one which permits you t5 make the greatest
number of the mos¢ important statements about the cbjacts thar are grouped in the
classification. That is our final fest. If the only thing we can say about classes of the point of
zero charge (you'll have to have classes of ihis), is whether the poini of zers charse is 3.5, 4.5,
5.5 and so on ~ if that is all you can say about the soil, that the poin: of zero charge is betweszn
4.5 and 5.5, it’s not important. Yeu have o examine what soils have been grouped Ly the
classes of point of zero charge and then examinz the statements that you can make about those
soils in contrast to others. So it takes quiie a few data to decide how #5 uvse one of these
properties.

Coilins:

How can we incorpeorate new dati and techrniques into
Soil Taxenomy?

Guy Smith:
If it is something that we kzven't used then i: raquires a proposal to be used.
Collins:

Back to Dr. Fenton's question. There were 2 lot of ercded Molisols, and there’s a lot of
data in lowa zbout eroded Moliisols that I think might be included.

Guy Smith:

I tried when we were developing Soil Taxonomy to ge: some data on that. 1 tried to get a
project set up to collect the data, 1 didn’t have any. You say it is availsble but it wasa't
avaiiable anywhers I couid find.

L2




Minnesota Intarview

Question 79

i bave a letter from Jos Fehrenbacher. He has a ¢uestion which I am inierested in also.
In this letter he reminds us that in 1932 F. Riecken and Guy Smith ard he spent the summer in
Cass County ir illirois. That susvev is starting over agair. i 1531 so I thought maybe Dr.
Siith would like to know that. Anyway, tho question of interest would be your ideas or
preference on the use of soil series vs. soil phases. You know in 1llinois they hava used a lot of
¢0il series that, I think, in other stztes mighi have been put in phase categories, That is one of
the questions ihiat Joo had some iaterest in.

Say Smith:

I thirk what Dr. Fehrenbacher had in mind is the division of the soil contiruum into
series on the basis of siope. That is one parameter, whereas ather states commenly use slops as
a phase. Now, Dr. Whiieside, you can verify for me, there are consistenily associated scil
differences with slops. This may be important enough to recognize as ancther series in another
statc. You may have exuctly the same differzaces but he may feei that these are better shown
as siope phases than as series. (f course, I have 3 bias in this respect. [ feel that the
differences in drzinage, for example, in Illinois associated with siopes are quite significant and
are well worth ssrious differences. The differences in soil drainage associated with slope in
another landscape, say, in central Nebraska maybe quite unlike differences that you find in
lllinois. There the slope is important because, perhaps, of erosion probleris but not because of
other problems of soil use. The correlators have cccupied theinselves since the start of the soi!
survey with series. And ye! thers has never been a really good discussion of what should be 3
soil serizs and what should be a phase. Ever since WWII avery European who came to the U.S.
canie with one burning question, when do you estabiish a phase and wher do you establish a
series? 1 don't think any of them ever got an answer toc that., ! can give you my philosophy but
I can’t say that correlators are going to agree with me. They are the ones that are doing it.
Take 2¢ an 2xample our soil temperature classes in Venezuela. The coffes ic grown in the
warmer part of the isothermic soils. In the cooler part of the isohyperthermic soils, they
straddle that iscthermic temperawure. You get to the cooler part of the isothermic and the
coffee grows well but doesn’t bear fruit. What can onz do about this? You can change the
Lizait from 22 to 18 C degrees for the isotherinic. That would [itr with coffee but then another
crop comes along and it doesn’t pay any atiention to that limit. I has if's own preferznces for
temperature. The Venezuelans have bezn talking and will discuss this at some length, I suspect,
about dividing some of the isctemperature classes and changing the limits of soms. This has
been mentioned somewhere zarlisr this week. #f you set up series on the basis of temperature
olonz, then somebody over in plant breeding is going to come aleng with a sew varisty. You
tied your Taxoromy to an old variaty and it is out of daie and it is very difficuit to correct, but
if you do {his a: the phase then the plant breeders can do all they please and you can still adapt
your Taxonomy to the new varieties. Se¢ it wouid be possible. We used to discuss whether or
not Clzrion should run frorz: Ames t2 St. Paul because the yieid is differeat and we did finzily
decided that this shouid not bde a series difference but 2 phase differenze. The Canadizns made
# wheat suitability map for the prairie provinces. When they got finished and, before they
could publish it, the plant bdreed=r had new varietiss of wheat that made their map useless and
they never printed it. This sort of thing suggests that one should not tie his Taxonomy to¢ a
‘perticular variety of & particular crop. Ut wili get you inic trouble. Cther decisions are not S0
- obviously clear. It is uime for the correlators to put up seme guidelines as to what they are
. doing in the first place. We dona’t know that. Discussion of what shovld be done is in the

‘handbook or the manua! that was supposed to be ia preparation ali through the time Taxonomy
was in preparation but never appeared. Remiuds me of another example of what shouid be
phase, or should be 2 series. You will have to use your own judgemeni on this one. The sugar
.- cane in the inter tropicai regions is ideally adapted $o the fine-textured sGiis, to cither Vertisols
- or vertic-subgroups of various kinds of soil. I looked 2! a soil at Maracaibo which was a Vestic
- Haplaguept and, after examining it, I said this should be idesal for suygar cane. From a
pedologic poiat of view it was, but vhey told me immediately, they said no, you can not grow
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sugar czue here because there is not enough difference in the air temperature between night and
day. Sugar cane, to preiduce sugar, requires a cocl night relative to the day temperature, Now
this is a climatic factor and so far as I know is not reflected in the soil itself. What should that
¢, a phase or a series? How about cur correlator?

Stout:

We have the same kind of a deal around the Great Lzkes. We get intc the same thing,
Guy. In most cases we tried to attack it, not by series but mostly by climatic phases and we say
that this is a climatic phase in which the series wccurs and in this srea we have this kind of

crops that are common to this area. I would hate te go the other route and change the series.
I would have to know where I was,

Question 80

If there is a _temperatwre difference it would be refiected in the soil only, just in the
surface cm or sc of the soil. What would be the Cifference between that situation znd between
hyperthermic and isohyperthermic, the seascaal difference? The only difference, as I see it,
wouid be ihe depth at which you are looking. One, you would be looking at a depth whers you
would be locking for seasons! variation and, the other, you would be recording temperature and
would be looking for diurnal differences but they both would be reflected iz soil properties.

Guy Smith:

They would bhoth be reflected in the actual scii temperature but in ihe Maracaibo
Haplaquept the differences would zot exiend to the depih that the differcnces do in the
byperihermic soils of Fiorida. However, I have proposed that, so far zs Taxonomy goss, they
should use the air temperature with the isctemperatures. There i3 an agronomic difference in
that the hyperthermic ones rmay, at timss, have air fyost.  This is not a soii property but ii is
related to the property of seasona! temperature fluctuations. If they are combined one wiil have
to use air frost phases. v
Whiteside:

I think there was a similar case rejated 1o sugar cane production in Mawaii where they
seemzd tc be coatrolled by elevation but at higher elzvations they couldn’t grow sugar cane
because of extreme lack of sunshine in that case.

Yes, they ave in a cloud bank. But there they have other series.
Whiteside:

Do they? 1 wasn’t clear on that.

‘
Rt
-
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Question 81

Fenton:

I have another guestion concerring your philosophy on the classification of disturbed lands
and perhaps it was discussed befcre. In terms of man: aiodified soil muterials, and the
definition of soil in Taxonomy should disturbed areas te placed in existiag categories or should
there be anoiher category?

Guy Smith:

They havz pioposesd a suborder of Spoients. This was discussed atr scme length in
Washington and at Lubbock. I had to plead ignorance and disclaim any knowiedge that was
adequate to have a valid opinion.

Question 82

Petersot:

Going back to the meisture regimes, was there ever corsideration given to splitting the
Typic Aridisois into those that kave the “ustic® moisture distribution vs. the "xaric® distribution?
We have the ustollic and xerollic subgroups, but within the typicai Aridisols we stiil find
vegeiation differences depending upon sezsonality of precipitation and tempesature. Was there
ever any consideration givean to further splits?

Guy S h:

Nnt 12 my recolizction. We wanted to zet those soils whose lack of moistere was extreme
into the Tyyic Aridisols. These would un into inter tropicai regioirs where the season in which
it reins is immaterial. You can't define seaso2 in terms of summer and winter in Venezuela,
tat they 4o have two short rainy seasons there. There's been Ziscussion of subdivisiozs of
moisture regimes ok the basis of ore or twe rain seasons. In Aridiscls these are not severe rainy
seascas, you understand, but the soils that have two rainy seasons can ocsur under very iow or
very high rzinfall and in the iatter the two rainy seasons are imporiant. Such soi's are much to
be preferred io soils with only one r2iny season Secause you have 2 relatively dry season during
which you can harvest one crop and plant the second. In Vermezuela, with only ons raiay
season, they ere only atle, at the moment, to grow one crop per yezar although the growing
season is long enough for two crops. The maturing of the first ciop comes at the height of the
rainy seasoii when they can't harvest it. They cannot plant the second <rep except with hand
labor. This is on2 of the things the committee on ioisture and temperatuve regimes will
undcabtedly discuss. Whzther they wil! get out into the Aridisols with this discussion, ! don’t
krow. »

 Petersor
It might not seem so important to them.
Guy Smith:

- ©'m sare it won't to them Lecsuse thoy are oriented to the more humid tropics, ustic and
udic. .~ - e
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Question &3

Hail:

In Taxonomy, we have the perudic moisture regime. It seems o have been intreduced
gnd then not really used very much. Was there thinking st one iime that ths perudic would
become an imporiant moisture consideration?

Guy Smith:

1 would have liked it to. The definition never got tesied beczuse it wasn't used. But ]
like to separate things that have about the same horizon sequences for different reasons. I'll
give vou an example from Maryland in which on the tops of the mountains we have a lot of
Dystrochrepis on stable surfaces. It is perudic, never geis dry enough to form aa argilhc
horizon. When we come down on the coastal plain in Maryland we have a udic woisture regime
and it is dry encugh that on a stable surface we have an argiliic horizon. But on the side
slopes, where the land curface is very young, we have Dystrochrepis again. And here we have
the same horizon seguence, the same properties other than the lack of a dry season, nof
pasticularly dry but enough reduction in the water content in the perudic regime ¢ permit an
argillic horizon to form. On the coastal plain the lack of the argillic horizon is 2 function of
the time tha: the scil has had to form. I would like to distinguish those. They are currently
distinguished at the series Ievel because one is in the mountains and the other is in the coastal
plzins. There is no serious temperature difference that forces a family distinction.

Question 84

Hal

ettty

e

Talking sbout argiliic horizons, in some of your discussions you said you came up with a
1.2 satio because that was what you could identify in the field in Jowa. It was one of the
criteria a¢ ieast. '

Guy Smith:
In the Mollisols.

And you zlso indicate that some of the other countrics have differeat ratios that they
would like to use. I light of the kind of deposition and the kinds of or lack of uniformity of
parent matsrial, how useful do you think that 1.2 is in a fot of areas? 1 see that value quoted
fnany times apd vet there is always a lingering doubdi about what has tesn deposited on that
jandscape or what has been eroded away. Both deposition and erosion raise some questicns as ©
the valie of the ratio.

Guy Smith:

This was discussed st length in Lubbock. We, of course, car not use the ratio or the
difference in clay percentages in soily that have been eroded aind in which the plow layer's dase
is in the argillic horizon, there iy mo possibility of using any ratio there. Where there is a

-z

- distinct difference in the parent materizls as on some of the late Pleistocene and early Holocene
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terraces in the middle west, ons can find a lacustrine clay that is capped by a silty alluvium or
colluvium and one can get very similar ¢lay distribution in those soils as in soils with argillic
horizons. Along the Mississippi fleodplain when the levee bursts, you get sand on a clay.
There 1§ an enormous change in the clay percentage but it doesn’t bother anybedy. Nobody |
have sver met has wanted t¢ say that that was an argillic horizon aithough it does have some of
properties in that it does perch water in the sand on top of clay. The usefulness then would be
restricted to soils in which there has been an appreciable ciay movement or an observable clay
movemnient as indicated by clay skins in the subsurface horizon. How far does tizat havz t0 go in
an encruncated soi! before we want to say this is an argillic horizog? 1t is generally, I think,
more useful on soils in loess than it 5 on soils in glacial till. The French use the ratic of 1.4
but they're concerned with snil such a5 vou have in Ohio, the Hapludalfs, and the Paleudalfs
and so cn. The 1.4 would work well there but it doesn't work in the Moilisols.

Hall:

In Ohio some cof us have had 2 feeling that the glaciaf till was there and then there kas
been a3 mixture of maybhe six inches of locss that has been incorporated. That brings up the
problem of uniformity of the parer:: material and you run intc that 1:2 ratio.

Guy Smith:
Your ratio is so much above }.2.
Hall:

Noi always, it is the bordesiine (thzi) gets us into trouble,

Guy Smith:

The ratio ¢f fine and coarse clay, fine clay over c¢oarse clay seems te be useful in Ohio.
But there are parts of the world where that doesn’t w2eim to help.

Question 2%

Petersen

I have a question conceraing the epipedon-argiliic horizon ciayv ratio. Tie Taxonomy talks
aboui minimum thicknesses of argillic horizons with respect to the thicknass of the A horizon.
But I don’t remezmiber anyvwhere 10 it where it either izlks about a minimurm eluvial horizen
thickness or where there is a0 A horizon (here I will use "A" rather than the epipedon or "AXY
that hus 2 progressive clay incresse towzids its base, and thea something under it that you
would wani to cail both the B herizom zad an argiilic horizon. If vou are going 10 caicuiate
ratics, what subkorizon of the A heorizoa do you calculate 2gainst. The lowest clay content or
the average clay comtent of the A horizon? Is there & minimum thickness for an A horizon or
eluvial horizons that we can use as a guide?

Guy Smith:

ITs Gifficult to answer that question without reference to the book.
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Question 8¢

Fenton:

i think you said before that no one could agrec on the lower boundary of the argillic
herizon,  In our medium-textured soils, if 20% increase is a significant incresse, would it be
reascnable to assume that when the clay content drops below that figure that would
automatically becoms the lewer boundary?

Guy Smith:
One would have tc have some considerable discussion on that with the correlators.

Whitaside:

I had a ncte in my Taxonomy that that sentence had been added to the paragraph as a
footnoie subsequently, that the jowsr boundary would be where it dropped below the 1.2 ratio
on a smooth clay-depth.

Guy Smiti:

I don’t recall that. We used the lower boundary c¢f a horizon in which there is
accumuiatioe of carbonates on the Great Plains.

Whiteside:

I thini this must have bezn removed or those {irst revisions.
Guy Smith:

There was a memoranduzs issued that listed a few changes to Soil Taxonomy and the
Washirgton staff has had second thoughts of zpproving any. All 1 am told, there have been a
coupie of approved me:noranda issuing smeadments. They have come so recently that they
ware maidied gfter 1 Jeft Belgium. I've not seen them. A correlator from Fort Worth said he had
a copy of a couple but no one eise had seen them. He said they were sitting on his desk.
Whiteside:

I happen to have the memo heare. It refers to page 385, control section, footnote 4. Insert
the rew sentence before the last semtsace. "The lewer boundary is determined using the same
curve and is ihe depth at which the clay content is less than that of the minimum requirement
for an argiliic horizon." ~

Guy, [ bave copies of those amendments, tos. There are twa of them and I don’t recall
what they are now.

Guy Smith:

I understand tha: there are only two. That memorandum was premature, They are going
to withdraw it or they have withdrawn it.

I don’t think it has been withdrawn bu: it is in review.
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Suy Smith;

1 weuld not word that amendment in precisely those terms. As I understood it, I would,
if 1 wanted to define the lower boundary in a soil that had no secondary carbonates or no lithic
contact or paralithic contact, I would certainly specify that the decrzase of 1.2 would be from,
tie maximum clay content in the argillic horizon. I didn’t catch that as vou read that. If you
have an argillic horizon with a maximum clay content of 35%, then to get to the base of the

argiilic horizon you would use that 35% as your starting point or your reference point
(35./1.2=25.2).

Question 87

Franzmeier:

A point of clarification. This list that is entitled "Accrued Changes in Soil Taxcnomy” - is
it necessarily approved at this point? Is that wkat the discussion is 2bcui? it is not approved?

Stout;

The May 5, 1976 list? That did come out. It was premature. Many of those are right
but I can't tell you which omes are and which ones aren’t. We will be getting announcements
that will be sent out oa these things. They will become attached to the “~~dbook notices. This
is one of the approved amendments to allow Arenic Albaqualfs in Soil Faxonomy tc have z
dark colored surface horizon. This is one on temperature requirements for Vertisols, This one
is to establish (e Great Group Fragixeralfs, the subgreups of typic mollic and ochreptic.

Guy Smith:
What Xeralfs?

Stout:

Fragixeralfs. So there are three of them. Thev are duted November 17, and we received
them Jaouary Sth.

Franzmeier:

incidentaliv, those are called iaside, 2, 3, and 4 so there must be one floating around
someplzace that hasn’t arrived yet.

QDuesiion 88

- Peterson:

Are you saying when the clay content drops off ¢ 80% of what it was at the maximum?
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Guy Smith:

That’s what would be implied. If I had agreed to anyvthing like this, 1 weuld have insisted
on something like that. But I might even insist on something greater. 1 certainly wouldn't word
1t this way. It would come at a lithic or paralithic contact. It could come at the top cf the
horizon of accummiation of calcium carbonate. I know the original intent as well as anyone and
this wasn’t it.

Stout:

We have talked about this, Guy at the Naticnal Work Planning Conferenc: in 1972, I
think. If you go back and look at the minutes it includes a schematic drawing of this thing.
We also taiked about it cne time when (Guy was at Lincoln.

Queastion 89

Peterson:

A question of ciarification. When you say draw a smooth curve through the data points,
there are iwo different ways that people draw a smooth curve. One is to literally draw it
through the poinis. The other is {0 considsr that we sample by depths and mix; then we sho- Id
plot bar graphs for each sample layer. Then if you draw a smooth curve through the bars, it
should incinde and exclude equal arzas of each bar. Yeu can get a rather different looking
curve for some soilz, depending on which sort of "smooth curve” is drawn.

Guy Smith:

The iatter is what I thought was 2 smooth curve.

Peterson:

That’s what 1 want. The bar graph and then a smooth curve drawn to enclose an equal
area.

Guy Smith:

30 your maximum is determined by several of the sub horizons of your argillic horizon,
more than the measured maximum of any one of the individual sub horizons. -

Peterson:

- Wot everyone does it that way. They shouid bui they don’t.
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Question 90

Hall:

A point of clarification on one of your responses. You were talking about clay films and
the necessity for identification. Then you went on to say that if it is dows within the nrofile
and it's on coarse fragments you considered it as passing through and not as an argillic horizon.
{ think T usnderstand the logic. The operation bothers me,

Guy Smith:

We have lots of very skeletal and even fragmenrai soils in New Zealand and they also
occur in many parts of the worid and the clay skins are defined either s being on peds or on
- pores, they are not defined as being on pebbles or rock. Those are irrelevant to the
identification of an argillic horizon. I will site one exampie of a soil in this case, in Maine (or
the same thing in Norway) from a marine shale that has beea uplifted and dried and fractured
so that it is just really a skeletal cr even fragmentai assembiage of more or less dlocky
fragments of siltstone. In these soils the clay seems o be quite mobile ia the surface horizons.
We will get a soil such as a Dystrochrept. When we hit the fragmented shale we begin to pick
- up coatings of criented clays on these fragments of shale. You can irace them down to the
depth at which you can examine the soil. We had a cut through these soils {or an interstate
highway. You could examine it for thirty feet dowa and it was just as thick at the base of the
thirty feet as at the top. T wouldn't want to call this a thirty foot argillic horizon Just because 1
had these clay coatings on the marine shale.

(Gucstion 01

Hll:
We have aliowed 2 bridging in the sands. We assume that iz the genesis of an argillic

iworizon the processes shouid take abour the same amount of timz. In fact they don's,
Sometimes we fingd sands that are bridged that we feel or knew are very young., Could you give
L1

25 2 fitils background on the thinking that went into this bridging in sand?

h

~

>

Guy Smith;

Does this bridging oceur in the form of mninae?
Hall
| . 'Yes,, quite ofter.

A I would be inclined in light of what I have seen in sand to conclude that if I have the
" laraipae wiih bridging that this probably ropresznts translocated clay. The few thin sections that
- -I"have seen ars slways highly oriented and would constitute a Bt but might nct constitute an
. argiltic horizon. If you didn’t have enough laminae that were rhick enough I would lzbe! it in
" ray notes Bt but' ¥ wouvld not consider it an argiilic korizon.
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Hall:

The concern, I think, is the iength of time. We recognize that some of those can form
very rapidly. I think in our study cof genesis we think of an argillic horizon taking a substantial
amount of time. [ guess my question is basically, what thinking weat into determining the
thickness that is allowed, the thickness required for an argiilic horizon resulting from sand
bridging.

Guy Smith:

Well, we wanted io put the soils of about the same age, landscapsz age, together and the
limits on the numbers and thicknesses of the iaminae in sand was an attempt to relate ths
argillic horizon in sands to the argillic horizon in other Xinds of finer-texiured parent material.
- Mow, this may have been a serious error because we have only a few personal obsesvations on
this. There will always be corrcctions. But the laminae in the sands are very important to the
siorage of moisturs in the sand. You don’x have to have enough for an argillic horizon to have
an appreciabiz effect on the moisture.

Questinon G2

Rust:

There is a question 35. I don’t know if it i5 sppropriate in this context of discussion. lp
some soiis of high density, luck of siructure iz the C horizon gives rise to a root zone limitation
which in the opinion of this person is a severe or more scvere Lmitation than come diagnostic
subsurface horizons such as fragipans which are currently rzcognized in Seil Taxcnomy. ‘The
question is, why kas the C horizon in some shailow soils not been recognized as a restricted
iayer in Taxonomy as have scme diagnostic subsuiface korizons, such as fragipans?

Suy Smith:

Weli if it becomes that resirictive it probably would ccnstitute s paralithic coatast. In
gencral we iry to use properties that were the resuit of genesis or that contro!) genes:s, in our
definitions. Now ihis seepis t¢ be something other than that. It has been used according to its
depth as a depth class at the family level but nat at any higher categoric level because it is
virtuaily varelaied to scil genesis.
rranzmeier:

This could be, iike we mentioned, compact glagial tili that would be consideved a genetic
horizen.

Guy Smith:

That's right. { think that's what they are talking about. This came up st Cornell oo, and
went through considerable discussion.

- 221 -



Minnesots fnterview
Question 93

Franzmeier:

if the compact glacial till has a density approaching 2 weuld this be reiated to the
densipan that was rveferred 10 earlier, or is that a shallower iind of horizen, closer to the
surface?

A densipan is an albic horizog, to begin with.
Franzmeier:
It must be an alkic horizon?

It has the ‘powers’ of an albic horizon and it has the nosition of an albic horizon. It is
more shallower and [ would say a density of 2 would be rather rare when you restrict yourself
to the {ine earth fraction, even in drumiins. If you include the gravels it’s not too difficult to
get up to 2, but not if you take the fine earth fraction.

Franzmeier:

I think we have measured some that would be e¢asily about 1.9 in the fine earih fraction.
In the sandier things it could g2t up to very close to 2.0.

Guestion 94

Hall

You brought up the term, paralithic. We've been having a little bit of problem iz Ohio
with thai; in identifying i, and in being «<casistent about it’s identification. There's a
suggesiion, aad this wiil be in a paper that will come out in the Soil Science Society of America
Journal, that this should sot be a contact but should be arn actual horizea whick goes frcm
unconsolidated to paralithic. Give us 2 littée bi: of background. Where did the term cosne fron:
end what areas were looked at 1o identify this? What was your feeling cx this when the
paralithic was set up?

Guy Smith:

¥/e Lirst had the lithic contact which was a contact through zome sort of bedrock that was
of significance o the use of the soil and which reflecicd z shortening of the soil itself froi: the
bottom. In other words, the soil just hadn’ developed into this sort of rnaterigl. It wsas = clear
base of the horizons that were genstic horizeas where we had it. The lithic contact created a
problen: for a time before thz concept was propeosed as 2 prorerty because we said we would
not classify soils on the basis of anything other ian iiieir own properties. When you get below
‘the litiic contact vou're out of scil and ints the problems of geologists in the rock. But having
devised the concept of the lithic coatuct thea comes a qucsiion of the salt rocks? They are just
~ as effective in stopping roois and engineering. They're a different sort of material beczuse
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they're morz easily moved with power machinery whereas we wanted to restrict the lithic
contact to materials that required blasting for engineering constraction work. That was the goal.
Whether we achieved it or not, I don't know. The proposais were made, they were criticized a
little bit by the laboratery and modified in accordance with their suggestions. 1 don’t recall
suggestions for modificavion from any other source. But it's & horizon in the sense that vou can
sea it in the field, you can sample it separately and so on, but it’s hard to cail it genetic, the
resul of soi! gepaeis.

Question 95

Petecson:

1 would like z clarification of that. I don’t know whether I am misreading the paralithic
coniac: definition or if 1 am just afraid to use it. But I keep worrying about using it when one
finds "decomposed granite” (i.e., early stage saprolite from granitic rocks) which excludes roots;
it breaks cut in chucks of gravel size, so to speak, and it will disperse when you shake it in
water. 1 would presume shis to be paralithic-contact material.,

Guy Smith:
Thas was the intent.
Peterson:

How about so-called "compact glazial (i" does that also fall in there?
Guay Smith:

That would aiso fall in there.

Peterson:

Quite a few thirgs would, actuaily. Do soils on decomposed granite in southern California
have paralithic contacts described for inost of them?

Guy Smith:

I thought they did. It’s paralithic. 1t would be a shallow family, but only if the paralithic
contact is shailow cnough.

Question 95

7 T'weud like to bring up the topic of densipar. one more time. Yesterday you mentioned
. that densipan occurs in albic herizons and in the US. 'We have a number of things that have
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been identified or described as x horizons. ! was not quite clear, bui are those similar to, or
identical to, ¢he densipan 4s you conceived it?

Guy Smith:

The aibic horizon in a soil as an Alboll or an Albagualf in Illinois ancd Iewa, like Putnam
and Cisne, when dry, has some of the characteristics of the densipan in that you spend five or
ten minutes in getting an auger through it, you grind at it. But it differs distinctly when the
s0il is wet; there is no resistance to an auger, in those aibic horizons. I don't know of rneasures
of the bulk density from these albic horizons and I dom’t know the szries in which the albic
horizon is identified as an A2x.

Hoizhey:

The one that comes to mind is in the McBride ceries which has been described as baving a
weak somewhat intermittent spodic horizon over an ‘A prime 2x’ over a strongly expressed
argillic horizon, I mean over an ‘A prime 2° horizon. It is brittle and firm but [ have not dug
in it when it is wet so I don’t know about the strength.

Guy Smith:

I saw one profile in northern Michigan ia which I was a little puzzied about the nature of
the albic horizon. It was quite difficult to get through with the auger. When ! got through, the
water ran down the auger hole and disappeared, the surface water.

Question 97

Rust

In the questions that we have put together - number § on the latest compilation (ihis
would be number 9 in an earlier listing) - the question or thought was raised that, as 2 resuit of
the work of Kubiena and Brewer and others, we¢ have another way of describing the
morphology or an additional way of describing morphology of this natural body of soils. 1
sunpose the question, Guy, is, had you given any thought to this kind of micromorphology
description of soils to bring it anyway into Taxonomy. Had vou, or would you, consider it
something to be looked at for the future? Where do you place this kind of work?

Guy Smith:

We did try to describe the micromorphology of the cambic horizon, the argiliic horizon
and the spodic horizon. There had been enough, I think, studies of those that we could have
some confidence in the micromorphology there. [ have been concerning myself with the
possibility that the micromorphology of the oxic horizon might be more diagnostic than that of
the cambic horizon. But I am unable to find very many thin sections with descriptions of the
oxic horizons. It does seem to me to offer considerable potential in the definition of the oxic
borizon. There, even in the field, the morphology seems rather distinctive in that, in the fresh
pit, it appears to have no structure and yet when you examine it you find that you have a very
strong granular siructure but the graouvles are so smail that they are not visible to the naked zye.
- We've not used micromorphology of the epipedons because this is so subject to change by soil
. -management. We have some descriptions of the micromorphology of fragipans and of duripaons,

‘particuiarly the studics made at Riverside on the duripans. This has not besn generally
- available, 1 suppose. Steve, your thin sections on the duripans, did these get published?
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Holzhey:

Only as a summary sort of paper and I don’t believe they were published as a detailed
study.

Guy Smith:

You did send me copies of your slides but I didn’t remember seeing anything that wouid
be generally available to the public yet. The micromorphology is an expensive thing to study
and I don’t imagine that we will ever have many studies of micremorphology compared to the
descriptions that we get of scils that are written in a pit somewhere in the field. Data, I
suspect, are always going to be limited because of cost.

Question 23

Rust:

In that thought or connection, if you &a¢ an alterpative of a micromorphology
examination and a laboratory determination, it's possible they could be of equal cost.
Laboratery determinations, as vou pointed, out are expensive. Looking ahead, or looking
perhaps, s you szy, to the oxic horizon, are you suggesting that it would be just as weil to
pursue it in this vein as to pursue it chemicaliy?

Suy Smith:

Well, I use the example of the point of zero charge as an expensive laboratory
meszsurement, and I would not actually want to bring that into the Taxonomy. Until we have
some sort of substitute that we can make readily, I would prefer to keep them both out, They
are working in Hawaii on a relatively simpie laboratory method that approximates the point of
zerc charge. 1t is correlated with it but it is aot that.

Peterson:

- I am locoking at the questions from your Cornell conversations. There is one in here in
whick they ask about the effect of gesmorphic concepts on Soil Taxonomy. I'd like to turn that
around.  I've got sort of a gprivate point of view that the infusion of soii concepts into
- geomorphology did more for that science in twenty y=ars thaa conversely. Many of the basic
operational ideas on geomorphic age were already described in papers written about the Great
Plzins-in the *30% ang in the 1927 or '28 papers out in California. Do you have any comsmenis
on the effccis you have seen within the geological world of the soils-geomorphology work?
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Guy Smith:

I have no specific comments on that, Fred. I have not been attending the various
excursions and meetings of the geomorphelogists for a number of years snd I don't know what
the impact has been. I do know that in the soil-gecmorphology studies that were conducied in
Soil Burvey Investigations we were trying to relate the nature of the soil o the geomorphic
history. It seemed essential there that we not use circular reasoning, but that we establish the
nature of the geomorphic surface first and then relate the nature of the soil to thai. With a
reasonable number of such studies, the nature of the geomorphic surface can be then identified
by the circular method of extrapolating from areas where the studies have been made to
unstudied areas, using the nature of the so0il to indicate the geomorphic history. And 1 would
think that would be a fairly promising thing, provided we have the basic studics first.

FPeterson:

How about Shaw's Califoraia studiss? The paper Shaw pubdlished on the different families
of soils in California (Ist International Soil Science Society Conference 4:291-317 1928) was
essentially a geomorphic study. Did that not get inio some of the thinking in soiis until much
later? Also, Thorpe hus a paper in about 1940 again describing surfase ages.

Guy Smith:

Weli, Shaw's classification of soiis according to stages of development probably had a
distinct impact in California. But not as much as it probably should have kad because when I
first visited California to study the non-calcic Brown soils I was shown ihe same scriss with 2nd
without a duripan. It was treaied as a phase rather than as a series differentize. 'n the middle
west the studies of development of the argillic horizon in soils formed in loess led te very much
the same sort of comcepts that Shaw had, namely, that you have z continuum between the
Hapludolls, the Argiudoils and the Albclls, and that this was split into segments in tha middle
west. It was this study, actually, that lead to the use of the various properties that intergrade
between cne Great Group and anothe~ at the Subgroup level. It could not be shown at the
Great Group level but¢ it seemed important to show this at some categoric level and the
subgroup took over for this function. But I don’t recall if Shaw had anything of this nature in
his classification, he merely used the presence or zbsence of these overly developed horizons on
the higher terraces aad their absence on the lower terraces to show that these differeaces were
due to the time factor, but the idea of an intergradation, I don’t believe you can find ir Shaw's
papers.

N

Lhsestion 100

Rust

, Guy, I think you are, to some extent, speaking to guestions 2 and 4 in vour list. Is there
- any additionz! background on the subgroup category? Is it fair to say ihat it formis 2 junction
betwesn what some would call the high classification and the low classification? I think it is
ot fair to say that, but what do you feel is the role of the subgroup category?

Guy Smith:

. Vel it is the lowest category in which we consider genesis in forming ouvr definitions.

When we o below the subgroup into the family and the series we find that the distinictions are
-~ largely pragmatic, that we want one series or two series because of some differences impaortant
.7 to our interpretations and this has been the basis for justifying, establishing series. And the
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family definitely is designed to refiect important differences in soils that affect the response to
managemext of soils for growing planis or for engineering manipulations. There is much talk, 1
think, rather loose talk, about building your classification upward or downward in 2 case of
soils at least. When you are dealing with ten thousand or twalve thousand soil series, there is ne
possibility of understanding the series well enough to organize them inic classes 2nd build them
up into farnilies, subgroups, great gronps, suborders. It can not be done with the human mind.
Perhaps some diy a computer can do something avout it but the data in the coriputer were
grossly iradequate when we were working on Soil Taxonomy. There is a substitute. We wera
forced into a compromise in which we devised definiticns in the higher categories and the
examined what kinds of seriez were grouped by those definitions. We tesied it really from both
directions, up and down.

Question 101

Peietson:

Following along on ycur statement about building a classification from the bottom up
versus from the tcp down, there has been quiie 2 bit of phitiosoplical discussion of classification
in various places. Wkhat are your reacticns to the possibility of using numerical taxonomy to
aiter or improve or create scil ciassifications?

Guy Smitls:

It has poteatials, but we are not yet ready to explore numierica) taxonomy. The studies
that have been publishe have been very discouraging for the use of numerical taxcaomy for a
nurzbér of reasons. i is quite common, for example, that orpe starts with multiple correlation
between particle size and orgenic carbon and so on. If you find 2 high correlation beiween two
‘properties you use only one of those properties for your classification, you eliminate the other.
The advantage that the provonents ciaim for zumerical classification is that it is not biased by
judgement because each property is given an equal weight whersas in Soil Taxonomy we weight
some properties more highly ihan others. This advantage is a fictitious one because in assigning
an equal weight to each property you are still weighing it, the only difference is that vou are
weighting them the same. And it seems absurd io me to say that the color hue of a soil has the
same importance as any other propeity <f the soil. I do recall one such numerical taxonomy
ciassification in which the Haplaquolls of Iowa were most closelv related to the Calciorthids of
the arid region. Now this scemed incomprekensible, and, of course, it comes from the seloction
of the wrong properties. That's the central problem of nuraerici! taxonomy and it seems to e
that we will nct get anvwhere with numerical taxonomy watil iwe quit eliminating properties
because they are corralated with other properties. This correlation is imperfect aud in one part
of the world it may hold and in another part of the world it may break down completely.
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Fenton:

, I have a question pertaining to what, in the past, you called drainage classes, especially
among biccequences here in the Midwest. Most of the sasme what poorly drained Moilisols are
classified as Aquic Hapiuvdolis, but the transition and forested members of a biosequence are
classified as Ochraguelfs. Was it your intent to refiect that those scils with forest influznce
bave a different moisture regime than these soils formed under prairie vegetation or is it just
the way the criferia wers selected?

Guy Smith:

No, I dor’t think that was the intent. We had a probiem with the drainage classes in that
there were five of tiein and we're limited in Taxonomy to showing four, at the moment. We
naven't figured our 4 good way to show the fifth one except at the series level. The drainsge
classes arz verv ili-defined. ¥m to blame for that I suppose. We had it in the Soil Survey
Manua! and /e had the comumittee working on that with the correlation siaff whe finaily
submitted a report which tried to define the various drainage classes. Dr. Kellogg revised this
‘report slightly and assembled it in the draft manual! and went off to Europe and gave it to me
to criticize. I read the definitions and discovered that the very poorly drained class included ali
Aridisols because they said, no water goes through the soil. That’s very poorly drained. 1
pointed this out t2 Dr. Keliogg as he was about to leave and he said fix it up. So [ had a
couple of weeks to do over again the work of th: comsmittece on drainage classes and any
imperfections there are due to me. Bui the interpretations of what was said in the manual can
differ very greatly. 1 weut with Andy and some others on an excursion {6 compare the
classificziions on the Great Plains with those in the Middle West. We stopped on the Farge clay
aloing the Red River. On the North Dakota side, Fargo clay was ciassed as a well drained soil
‘and on the Minpnasota, ijust across this litile channel in the Red River, the same $oil was
ccusidzred pooriy drained. Eetween well drained and pooriy drained, that's a rather extremse
zxample perhass, but that is the way that the North Dakotans and the Minzesotans considered
these soils. So it's very difficult to use these concepts that are so ili-defined, better to try to
devise some definitions and then check those out to sze how they aroup the scil series. There
was quite a bit of discussion st this point, at the merent, whei: we discovered the difterence in
drainage classes acress a iwenty feot channel.

Quesiion 103

 Ferniton:

In reletionship to that subject in the Midwest a very high perceatage of the Agueolls have
ween dizined. Their water table is now at u greater depih than before the iand was cultivated
and thers’s a high probability that many of the morpiological features that we see would be
“nonsidered relict features, or au feast in another bundred years wiil be considered relict features,
~ related to thet pre-ietilement water table vather than the present water table. Do you have any
- thoughts or concersns on thait? I '

~ Ne, Iwon't speak on thae,

BT S
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Rust:

Well, I would think, Guy, that you have thought about it because you have encouraged us
to get real water tabie data.

Guy Smith:

if possible, in areas that have been undrained so that we will understand something of the
genesis of the soils. Once drained, it is very difficult tc estimate where the water tables stood
before drainage so that in our dd}mtzon we say of the aquic suborder tba‘c it 15 saturated or has
artificial drainage. We don't say that it was saturated because that is an inference, not a
demonstrable fact. Now I have not consmiered what it will be like a hundrs¢ years from now.

GQuestion 104

Peterson:

I can’t heip but back up and ask a question thst I'm sure you have answered before. 1
was wendering when and for what reason did you shift from the ciass definitions from sn-called
modai-individual or typs-individuz] thiuking for defining classes to defining classes with limits,
or "fences"? Just a little subsidiary questicn to that: if we no longer use the modal-individual
thinking to define ciasses, why do our soil series descriptions still have a "typical pedon"?
Wouldn’t that be "typology” pedon classification?

Guy Smith:

Well, the idea of using limits with operational definiticns was implicit in Seil Taxonory
from the start. We had snough experience in trying to improve the 1938 ciassification wiih the
old tyne of definition that it was decided, or ! decided anyhow, that if 1 worked cn the
developmert of this classification we would 10t write cur definitions in that manner. To an

extent, we have retained (the modai-individual} in that we have tvpic subgroups of grea‘ groups

which 'epresex,t our central concepf of that Great uroup, but pot defined in terms of & mamed
series, rather Jdefined in terms of a group of properties, presence or absence of various horizons
and c%'az,uosLir* fPaturfas The soil series really was not myv business in developing Taxenamy.
They were usefal in. det:xdmg on how the definitions should be written in higher categories
because we have the series and the assembled interpretations for the series to check on how our
definitions worked. You'll have to ask the correlation staff about why they want a typifyiug
pedon for a series becauvse (hat's their business and never was mine.

Aandam-

1 mention that it was pretly much the same type of thinking that goes into breaking down
the u eat uroup int¢ the suhgroup We wanted to call the central concept of the series and
then to relate it to the other series by pointing out how Barnes goes to Svea - where you draw
the line. I thmk is quite wmlar to the type of th mkmg that goes mto the Grea,t Group and the
‘Subgroups.

- Peter Peterson.

e "’u may have & typic .,uogro'up but it is rot the type example that the botamist or

- ‘zoologist at cne time used to estabiish a class, iltermlg, by a specimen in a museumi. MNor is it
“the Ccmral cuncem thst you mentioned for this typic subgroup I also take it that this *centrai
' nr*ept" xs m no way a :ﬁaﬂsucxl mode. Am X c\mect" - ‘




Minnesota Interview

Guy Smith:

Correct. The typic sutgroup, we must remember, is selected for conveanience in paming
intergrades to oilicr Kinds of seil, frequently it is not the most extensive Kind of <oil in a Great
Group, may represent only a small part of the Great Group. In the Cryochrepts, the typic
subgroup does not have pcrmafrost but the most common Cryochrepts in North America and in
Russia secia to have permafrost. But in naming the sub:groups, if we set our typic concept on a
Cryochrept with permafrost we could not find a convenicni name for the ones that lack the
permatrost. It was much sasier then io select the soil without permafrost as a typic concept and
then havs pergelic subgroups. This permits us to have a flexibility in our classification in that
we may snezk of pergelic seils and include all the soils that have permafrost. Wé can think of
ull of them at one momert if we speak of pergelic soils. There is no one hierarchy that serves
all Gur purposes equally well and ws have to have flexibility in the hierarchy and be z2ble to set
up ad hoc orders, such as fragic soiis, called for their fragipans, duric soils, called so for their
duripans, and s on. And if we want the traditional European order of scils we can speak of
aquic suborders and tha? makes a new order of all of the aguic soils other thaa the Histosols.

Question 105

Peterson:

Just a comment aboui the ability to use the class name of the Soil Taxonomy ad koc. This
is one of the handiest, nicest things about it. I've also noticed a certain reticence to do it. I
was displaying that the other night when ¥ was reticent so speak of “xeralfic epipedons™ I got a
litile bit worrizd about manufacturing new ideas. I have noticed this reticence to use this
device, and yet you have spoken strongly for iz right in the Taxonumy,

Guy Smith:
It is pointed out.
Just one comment on that, I have found out that doing that sort of thing was very

convenient to group series when i was working on my map, like the Udic Ustalfs, Typic
Ustalfs, Arid Ustalfs.

Question 100

Rust: -

o7 Scmewhere it says in Suil Taxoremy that it is not a compendium for the bheginning
~ student of soils, The question that is somewhere in this list reiates to the problem of reading.
- zome of the defimitions. Many of the students are concerned about reading more exclusions
-~ than inclusions in-some definitions. I am sure you must have wrestled with a lot of this

L writing.  What can we say to the students in this regard?
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Guy Smith:

Well, it is possible to simplify these definitions enormously if we’re willing to forget
about, say, ! percent of our soils, Maybe less than 1 percent. The greater part of the
complicated part of the definitions are due to the presence somewhere of a group of soils that
belong together. They're very simifar in zll their properties but they overlap ore of the limiis
at 8 higher category. [P've used a number of times the Glossudalfs as an example. These soils
have a rather narrow range of base saturation at the limit beiween Alfisols and Ultisols. They
straddie that limit but they never get far from it. And they have so masy similer properties
that they needed, we thought, to be kept together., When writing the definition then to permit
Alfisols to have a buse saturation of less than 33 percent we introduced a serious complization
into the definition of Alfisols and of Ultisols, both orders. One should say to the studenis that
these definitions are written for people who are actually classifying soils for the Soil Survey.
For the people who use the map, the use of Taxonomy for cther purposes than these
complicated definitions is unnecessary. And I think it can be done, t60. The definiticns can be
greatly simplified by footnoting to a definition the presence of some exceptions. At one time I
had thought to do this myself. I still may do it but this current book we are talking about
seerns to have a higher priority. Ard I received considerable discouragement when I discussed
this possibility with the Washington correlation staff,

Rust:

Dr. Franzmeier isn’t with us anymore but I had some feeling that he had thought seriousiy
about the kind of ‘student versica’.

Guestion 197

Holzhey:

Along this line of the degree of complication of the definition. The definitions were
simplified greatly by the statements of class criteria and were greatly simpiified by the
dzfiniticns of the series, of diagnostic horizons, and featurss in the scil. The statements of the
criteria themsefves could be further simplified by adding a iot more definitions, say, for
sxample, & definition of dominance by expanding lattice clay or something of that sort. Yet if
vou did thai you could end up with such a long list that that would be ummanageable. Do you
have any commenis on the lies of reasoning or the things that influenced you in stopping
where you did in the defining of things such as dominance by a morphous materia! and features

of that sort and then describing things such as shrink-swell properties, repeatediy in the class
- definitions? ‘

Guy Smith:

- iIt’s not an easy questicn to answer. It ic certainly true that the definitions of the ciasses
are greatly simplified by referring to the diagnostic horizons. It cne had to repeat all of the
characteristics of a particular diagnostic horizon any time you used it the definitions woald be
unmanageable completely. . v
Where it seemned criticai to. comprehension we did try to use. not mecessarily horizeas btut
features. We did try to define these, to simplify the definitions, well, I suppose, we didn’t do
‘any more of it becauss we didn’t find it necessary. 1¥'s a very vague limit as to how far one
should go ia that direction. = = ‘
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Peterson:

What would bs your reaction if socmeone came cut with a simplified Soil T'axononty for
the perplexed in which iengthy definitions of features ware condensed? I suspect some them,
for example, the mottling in the gley colors, are not all the same, are they?

Guy Smith

Not at all.
Peterson:

Could one still go akead and iclk about “gley conditions”. Then manufacture 30me name
for a!l of these different evidences of wetness, but uso that aame instead of the actunal
characteristics for that group. How would you react to that?

Guy Smith:

To simplify the subgroup detinitions would suiely improve them in the aguic subgroups.
But, they are not all the same, they vary from one order to another and from one temperatere
rﬂgimP {0 another. In the Ultisols we do not require !ow chromas as we do in most other orders
foc the aguic subgroups or suborder. The warmer the soil gets, it seems, the more the cvidence
of wetness shifts to 2.5Y or 5Y hues accompanied by prominent mottle« In the temperate soils,
we like low chromas, but in iiic inter tropical soils, we are goiug to Le forzed to use the hue
rather than the chroma -- but the hue wouid be ised only if accompanied by segregations of
iron and manganese in the form of mottles. Grouping and naming complex teaturzs could
greatly simplily aimost ai! of the typic subgroup definitions, particalariv all of those that have
an aouic subgroup.

Peterson:

One could alse aroup the discussiop of evidences of aquic soil moisture regimes in a
separate seciion. That device would, I think, greatly increase the comprechenzion of, say,
geographers, archaeologisis, foresters, of many of the Taxonomy parts. Just the statements you
made on the changes iz the evidences of wetness with temperature changes has raticnalized
much of that detail for me.

Guy Swmith:

We should point out that the significance c{ the evidence of wetness also varics greatly
according tc the kind of soil. In the s0ils that have ustic moisture mg?mes, we probably wili
find, generally, that the aqmc subgroups are {0 be preferred $o the typics because .hey have
more moisture than do the iypics. In the boric orders, the presence of shallow giround waier is

& serions handicep to use because the growing season which is already short, is further
' ...;ortened in the aquic subgroups. So we must keep in mind in writing any simplified subgroup
definitions.

Peterson:

Such commests on sigrificance would increass the intelligibility of the soil of Taronomy
for the studeut. ’

. Guy Smith:

: Yes Lhat difference could be éxplained at soms. length in the discussiors of, I hate to say,
,ﬁaqe_uc cha;acterxst;(js bw ths kind of aquic characteristics that we use for the aquic sebgroups.
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Rust:
Diges this suggest another formative element?
Guy Smith:

I think one might ponder quite a bit about what the formative element would be because
these are actually, for the most part, intergrades beiween the aquic suborders or great groups
and th¢ non-aquic suborders and great groups. And the uss of the formative element ‘aquic’ at
the subgroup level ﬂmphasue.. tbm relationship, that it is an intergrade.

Guestion 209

Rust:

.....

question is talking zbout the matter of establishing the taxa of a system and says that theoretical
taxa for which real pedon: could reasonably be expected to exist were not created as long as a
reai pedon was not discovered somewhere to document the case. The aext is the questioner's
commentary. I suppaie, that this strategy appeared to a resnlt in a slow growth of the system
and thus, changes are generated cver long pnriods‘ of time. WNow the ¢question may be what were
the compeiling reasons to adhere sirictly te the rule of considering only peduns perhaps more
cosrectly, pelypedons, which had been recogﬁized in a field to create new taxa? Could some
protvlems have been avoidad if reasonably accepted taxa would have been introdu.ed in the
system at some early siage of development, particularly at the higher level of eatraction?
Ferhaps this has some particular bearing on the Ristosols but we can develop that as we go?

I would like to bzgin by reference to question G on ope list. Rather on question 15. This

Guy Simith:

1 think the Histosois would be cne good example i whick we did not insist or a pedon
but we worked out & theo:encal classitfication that provided for foroseeable con.mgencews We
had no alternatives with the Histosols becauvse we had no well deficed series of Histoseis in the
U.S. against which we cmlld test our pioposals. We have pmbably rmore subgroups amorngst
Histesol: that are proposed than we will ever have scil series in the US. We will have to

ompietely re-examzine what has been done in Histcsols. This deoes not suggest thai providing
for ssils that we do not iknow wenld simplify aaything. In fact it wiil require more changes.
The general rule that we folicwed of not providing for a taxon until we had some knowledge of
it's existence was because we did not want to prejudice the classification of a soil that is
currently unknown. We wanted to wait uniil we had a chance to study that soii a2nd it’s
behavior in order to decide how it should be classified. Classification is not just an arbitrary
s.ystem of subdividing w‘i‘i»n you know nothing a‘brwut what Yyou are deing. You have a purpose
for claszifying and as an ¢xample that has buen used in other discussions, I would like to take

the definition of the tvpv' subgroup in which Item A is something, Ikem B is something else.
- We pmv:da for a smhg.oup for soiis like the typic except for A and other subgroups, scils like
the typic except for B. Suppose we find then a soil that is like the typic except for A and B.
This is calied an implicd subgroup but to decide whether we want that subgroup we have te
have an example that we can study. It m2y be that we will prefer % avoid ihat xmphed

s :bgreup by saying tha¢ tize soils are like typic except for A with or without B. We wouidn't

- say B with or without A becausc those are parallel definitions. We would however, not want to
l,-v..eetahush that subgroup in the absence of any knowledga about its behavisr. 1 can not quite
- agree’ will: yaur aue.:twner that 10 provide for every centingency wcuid reduce tc maay

: changes. e
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Tarnogcai:

Basically we looked at the aiganic soils, and made some changes in our classification. For
exampie, ia the control section, since we now have only onc control secticn, not two like we
had before. And it's becauvse we recsived more information and we thought that simplification
was necessary and practical, too. Otherwise, we still have problems with the organic soils. We
are in the process now of again reviewing the organic order, especiaily related to the Folisols.
We have a proposal and in the next two or three years we will have some kind of a fina! answer
to these propesals. I think we are not in good shape as {ar as the organic soiis.

Duestion 110

Farnham:

What was said about the theoratica! number of Histosols was cerizialy true, but, as Guy
has mentioned, there were nct very gocd series definitions of the Histosols. I remember, Gay,
when we first did this, some of the state soil scientisis and the correlators were scared to death
that we were going tc have thousands of mew series. [ tried to tell them that X just didn’t
velieve that was the case. We went ahead with this ireoretical classification. Actually there
were 38 defined subgroups and the last time we took a conat, only 37 of these have shown up
in the world or in the U.S. anyway. Iia not sure we need ail those 37, a lot of these are single
series sthgroups. What bothers ine izos¢ is the highest categery of the system, at the suborder
fevel we use the criteria of .decomposition stage. We thought using thrse systems, it wouid work
very well, the Russians use five, and I didn’t like fiva. It was hard encugh {0 get three but this
has gone over very well with the commitiee. Just racently, last year, the Internatisnal Peat
Society has taker: the idea that there are three types of peat which covrespond o our thice types
of Histosols. They are now using the terins, {ibric, humic, hemic, and sapric. Tha difference
in the Europezs approach and Canadiaz and U.S. approach is that they {the Zuropeans) don't
particularly map pedons or mapping units. They are more inciined to map landscapes, peat
lands, noi peat or organic soil. It's hard to get over this, although Walter Stanek is chair of
terminology committes, and I am on this committee i try to get the peopic togethes. There’s a
fellow in Germuany, Dr. Schnerdifeger trying to coordinate the various systems. He gave &
paper recently at our Ini. Peat Society Ceaference i Duluth, 15 which he compared the U.S.
systers and the Canadian system, the German syste.n and the Finish sysiem, and so on. A very
good paper wiich will be published very soon. You have there, Guay, on that abstract T gave
you a summarv of his paper. Anyway he iz very jnterested. He even went to the trouble of
coming ahead of lime to this conference last summer aid went in the ficld with several of our
parties, our survey parties. He went out with the SCS group ir St Louis County, Minnesota
and he came dowa aad my beyvs took him out to Arnoka County, Mianesciz. He wanted to see
the soils in the fieid. it’s takea a long titne. I have made jots of calks and i've gotten aimost
noarsz when Fve gone to Eurcpe when I start explaining to them our system. Mot only our
techaique but what we are classifying, ! had a haird time getting a three-dimensional pedon
concept across. ‘J5ut the Cauadians, of course, have been using this for years, our maps an our
taxonomy. I do think in this busizess of fibric, humic and zapric we were ico restrictive on the
two end members. Let’s put it this way, lcoking back on it, there’s a lo: more Hemists than I'd
jike to see in this, not that it has to be a balance but I think that we were too restrictive with
the Saprists and too restrictive with the Fibrists. Yon know we pulled out the Sphagnuri types
but nowhere except Florida and ome place in Minnesota, do we have a fibrous - other than
Srhagnum - that Tve seen. There’s about two szries in existence so what 'm tkinking is we
- should ckange a littie bit of our concept for the description of these horizons. These organiz
soil matezials; nst horizens, We should broaden, we should include a little more sapric, take out
. of ihe Hemists that end of it that approaches the more deccraposed. Take out scme of the
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Hemists that were relatively raw and put * em in the Fibrists. I don’t know how to do that,
Guy.
Peterson:

e

When you say that, are you including the tidal marshes?

Farnham:

Ves, I've ssen series. Floridz has a Trepofibrist, Minnesota has a Borofibrist. I don’t
believe in the middie west there iz a Medifibrist. iike Ohic. And lowa, I don’t belisve so
although I think it exizts in Jowa. I'ta not svre that it's ever been mapped and I think of the
Hypnum mosses that do ¢xist in these in-between temperature regimes. I know they exist and
we have some here it Minnesota. They are few and far between but there is Hypnum maoss
over rock. It’s in this in-between climatic regime. I noiiced some in Michigan. It's an
excellent peat, it's what the Germans used to export to the Long Island area of Mew York state
as prime peat moss. They called it brown peai moss, as opposed tc Sphagnum which is really
light-colored. And those people there, the horticulturalist thought that was the greatest thing in
peat moss. So called brown peat moss, it was Hypnui moss from Germany.

Guy Smith:

I should like to comment on the precedure we followed. i we had not made these
proposal: and focused peocple’s attention on the possible combinations of characieristics, we
wouid mot have people studving the Histosols and writing descriptions that were more
inteliigible than the old onzs in which we had woody peats. These were largely classified on the
basis ¢f what was growing on the bog rather than what was in it.

Farnham:

But that corcept stiil exists in Europe. Just because it is Pinus sylvestris, (scotch pine)
growing on the suiface of the bog, they call it woody peat. That was a hard one (G overcome,
calling it woody peat just because therz was black sprucz in the bog.

Guy Smith:
That was very firmly enirenched in the U.S. series cefinitioas.
Taruocai:

Maybe I can add some more from our exparience to that. In establishing soil series in
orgapic soils we tend to pay more aitention to peat maicrial like Sphagnum peat, forest peat, or
aquic peat zpd so on. To form the soil series these are the composnents which arg quite
‘important. In our experience, if someone says, this is a2 Typic Fiorist soil in our classification
"where we have fibrous, it could be Sphicgnum. Somc of this feather moss peat woulid not go
into the fibric erd. Sc the ciassification did not mecessarily indicate a situation that exists or
the use for interpretations. It tends to put more emphasis on peat riaterial,

Reigern:

“1It’s a guestion with the boreal great groups which vou've hearsd about. They were set up
expressly io separate at a fairly high level those northern or cold peats that can be farmed
‘suceessfully. But as it furns out 2 number of peatz are included in the boreal great groups that
have no prayer: of ever being farmed. Which creates a real problem in our classification, in
-~ Alaska, particviarly. 12s rather illogical and Pm wondering if the boreal great groups should be
 a%olished or be redefized so that oxly those peats that can be cultivated are included.
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Farnham:

I think maybe Guy might have 2 comment on that. I remember we had swine misgivings
about putting a boreal group in there at one time because you do not have anything other than
borezl and cryo groups. Do you?

Reiger:
That's right. Those two.
rarnham:

Se it ig a matter of whese you'rs coming from. But in the rase of the Canadians I might
ask Dr. Tarnocai. Scuthern Ontario, to me, wovld be in the sam:; zone as Ohic. It would be in
the madi-temperature regime. I don’t know if you make the: distinction, do you maks that
distinction?

Tarnocai:
We don’t have 2 boreal.
Farnham:

So I think if's logical. Maybe we should cousider whether we nzed boreal. Although we
gid it sort of following the ecologist’s idea f the boreal forcst zone soil.

Guy Smith:

We will need eveniually some sort of an international committee to re-examine the whoie
problemn of the classification of Histosols and I think the formation of that committee should
wait uniil we have zctually accumulated more expericnce and more descripticas and analyses of
the soils. At the momest I suspect we are still rather short in the U.S. at least of descripticas
and analyses of Histosols. They keve a very low priority for study. Partly becsuse their exizat
is so limited. ’

Farshant

Thkare’s a lot going on st the momen: in the Departmeni of Energy inventory of fue!l-type
peats. Minnesota is in on that but Minnesota has sizte money in it, therefure, we said that any
survey, is going o take into accouat all peats, all organic soil and we con’c want 0 go oack io
raake an agricultural type survey later. In other words we said we don’t want to just make an
gaergy peat survey in Minnesota. In the state of South Caroiina they nave a charge thzie, with
the money obteined from the fideral governmerni, Department of Enesgv, just to look at eaergy
peas. I don’t know how thoy went at tiis. They couldn’t presume it was going to be 2 non-fuel
type peat when they want out there. At =ny rate it was only a partial survey that ihey made,
They ars doing this in Alaska too, I might add, right now. Now I didn’t like that appreach, |
like the muitiple use approach. When you go out cn a landscape y2u may never com: back.
You get ali the informatior. you czn get. 1 was taught that the first day I was ever on soi!
survey. T've never forgotien thzt. Yho is to say what that soil is going tuv b2 vsed for? 1 don’t
like that concept but that is the way they are operating. They hawve surveys goiny in Maine,
Alaska, Minpesota, Michigan, Massachusetts, South Cerolina, Noirth Carolina, Florida, with
. Wisconsin being run by Eric Bourdo at Michigan Tech with help from Barieili. Bartelii is
~ retired but he is ai Michigan Tech. They are doing the survey, sticking to the D.O.E. concept
© that they will only ivok at fuel peai. What is the purpose of the survey if ycu already know
what it is, why make the survey?  Thers’s 4 lot of money being puinped into it, thres hundred
{aousand doliars & yezar in Minnesota. - There’s a hundred and f ifty thousand ia Michigan and
‘mostly it’s i the Upper Peniasula. The South Carolina survey i5 completed. This was doze by

- Dr. Cohen who is a geologist a¢t the University of South Carclina but he reaily kuows his peat.

. He’s done sn awful lot 5 work on inicrotome sectioning of neat in the Everglades and the
‘Dismal Swamp. - He hias accepted our fibric, hemic, sapric terms In the U1.8.D.A. system.
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Tarnocai:

Ye have the same problem. There are separate surveys going on for locating fuei peat andg
it basieally is in the southern part of Canada. The problen: is, for example, in southern Quebsc.
These deposits which zre prime fuel peat are the best agricultural organic soils. That i one
thing. Now the question also came up why would we need these separate surveys, why don't we
have a survey for everything? Weo re-examined our program as far as organic soil mapping and
we found that the main criticisn: we received from these pecpie was we are only considering
the surfsce, 160 to 180 cm. That's where the classificaiion was based. Secondly, our
description as far as msterial concerns were not adequate for their use. Thirdly, the far north
carried out analyses which serve their purpcses in interpretation. Sulfur content. These were
the comments we received, so in the future how we try to shape our organic soil mapping wili
be to introduce this test or anaiysis so that data can be usaed for interpretation or establishment
for fuel peat. We iatroduced added information from our examining peat deposits not only
within 120 cm but to the total depth. We are encouraging scil surveyors to do cross-sectioning
s0 we can get some kind of a volume estirate of the peat depesit. That was the problem. We
are hoping zhat i the future we will answer all these questions and all the informaticn will be
useful for finding fue! peat and interpreting peat deposits for fuel peat and other types of use.

Farnhani:

One other thirg to add is that in the survey some of the newer techaiques, remote sensing
saisilite imagery, plus ground penetrating radar are being used in these surveys. Now we swere
not too happy with it in Minnpesota. We did it ai about 40 degrees below zsro in Minnesota
abcut this time last year and it didn't come cut weli. The company clrimed that they could tell
the ditference in the density ¢f peat. 1 doubied that but they said that. It didn’t show that.
They did it in Alaska, Sam. Did you see the report? I have a copy of the zeport. They did it
in Floridz. Ray Daniels did it quite a while ago. This company is located in Massachusetis.
That particilar survey, I was {amiliar with the bog they surveyed, had a previous suarvey with
the old map. They compared the ground penetrating radar. The:: is a lot of work soing on
and the Macauly Soil Research Iastitute in Scotiand is into this. They presenied a paper on
ground penetrating radar plus the remote sensing of peatlands at the LP.S. Congress last year. A
lot of this is going on ir: Canada alsc.

Reigern

It could be very difficult in northern areas because there arz many soils with the histic
peaty O horizon not thick enough to be 2 Histosol. Same vegetation, some about 20 iaches deep
on the surface. It would be almost impossibie for ary remote sensing to distinguish between the

peat and Histic Cryochrepis in the huge areas thera.
Farnham:

There are sther indicators. You have to have a lot of grouad truth for remote sensing.
There's a lct of indicators, Sam, ifat are not just the heat sensitive ones you're taiking about. If
they are s wet it’s going to show up iike the same dry peat. But there are other things they
are going by now and it iooks pretty good. They take these observations monthly, and get ihis
information processed in South Dekota. You do the same ares, in the office, iz the summer,
spring and winter months. I was absolutely amazed, i couid find every raised %og in Minnesota
fooking at 3 winter satellite photo. 1 could find every singie one, even in the winter with snow
cover.  Amazing, I don’t kaow why, it raust be zll that water in the rzised bog, something
affecting the heat sensitivity. That was no probiem. The Sphagrum-raised bog is sasy to find
with @n ordinary biack and white photogrzph. The Macauiy Sci! Ressarch Institute is doing &
lot of work on ihst. Also there are others. The Sweades bzve gotten inte the ground penetraring
radar business on thsir surveys. I might meation the Swedish soil scientists and geologists are
working on ai invantory . ” Swecish peat bogs for energy purposes. 5o a lot of this information
© i really comirg forward. A year ¢r twe from now we'ie going to be a lot further along than
we are on the techriques of survey as well us classification.
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Nuestion 111

Rust:

The comments that you have made raise a question, Guy, and [ believe it’s zalready
proposed in some other way. Where is there a place in Taxoromy for this additional
information below our present arbitrary or noun-arbitrary depth of ciassification? Must it be
handled totaily differently? We really, as some pzople have called it, have 3 gray zone between
the lower limit of our classification area and where the geologists pick up their inierest.

Guy Smith:

Well, wa could say geasrally that our comtrol sectios is adequate for agriculturai uses.
Where we need iaterpreiations that involve examination of the soil materials to a areater depth,
that is, unconsolidated materials, 1 think we're fully justified. 1 do not think the nature of the
materials bsiow our present control section should be brought into the Taxonomy. 1 think it
should be a matter of phases. It might require phases that include not only the criteria that we
have used in the proposed classification of Histosols but phases according to the calorie conzent
of the materials, sulfur content of the materials, the things that are critical to the use of the
material for production of erergy. This can be phased.

Guestion 112

Would you nse a comparzble logic in the minerzl scils aiso?
Guy Smith:

Primariiy for irrigation projects in order to predict where the irrigation excess water is
going to surfsce and salts are going to accumulate. For that we may reed our drilling

equipment, we may have to trace out the aquifers 1 find cut where the excess irrigation water
- wiil surface.

Question 113

Helzhew:

TEkere’s a related question in question 12 which asis why the properties in the control
sactina don’t come to ihe surface? This is a pretty common question znd ycu mzy have been
atked this cne before and may have discussed it. I am esking if you have sny comments.
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Well, I have discussed it in previous sessions, very briefly. Surface horizons, particularly
the plow layer, have many properties that are drastically affected by the management cystem
and for our interpretation we do not require much because our interpretations are made on the
assumpticn of specified systems of mznagement. 'f we built them into the Taxonoemy you
would find yeur classification changing when one iand operator died and somecne else came in
with aiother idea about how the soils should be managed. Our pedologist simply can not
exarnine every part of every field, for example, to find out which part got lime and which part
dida’t and which part received fertilizer and which part didn't. This would be a virtuaily
irapossible task for the man making soil maps. In Russia they 2o this on the sizie farms znd the
cocperative farmas because the management is going to be controiled. It isn’t going to change
until there is a change in the direction from Moscow. So they have, the Russians, in their soil
maps, have cultivated varieties of soils. Some category is cultivated and some is severely
cultivated. I don’t know the definitions of those terms but they show up again and again.

Question 114

Fentow:

In the family textural groupings, in many cases, when those boundaries are superimposed
on owr texturi triangle, the boundarics do not coincide. I was wondering if vau couid briefiy
give us the background of the relative weight of the zogineering influsnce versus the agronomic
influence cn the choosing of those boundaries for the family classificationy?

Guy Smith:

I suppose i’s about equal. Thoughk I would hate io be very specific on thai. We had to
subdivide the loams and the siit loams somewhere in the neighberhood of 18 perceat ciay. That
is an unportant Iimit in the enginzering clsssification but it aiso has scme considerabie
imnorznce to the growth of pizats. The siit leams, for sxample, in ths o)d textural triangle
ranged from zers to twenty-seven percent clay and when you are in a cozise silty family you
have a number of problems wiih the growth of plants. Their structure is bad, your irrigaiior,
vour permesbility is very slow, because of the poor struciure it puddles rapidly and vou don’t
get much ponetration of your sprinider water, it just rues off uniess you 2pply it very siowly.
30 that thare is an impormani agricultural difference between coarse silty or coarse loamy but
particularly coarse silty aed fine silty particle-size ciasses. We had a grest deal of difficuity in
deciding what to do about the very fire sand and Dr. Whitsside and I hod much correspondence
aboui this. Ws tried to get the engineers and the geclogist and pedologists to agree on a
cotameon clzesification and each socisty basically said we ars willing to have a common one if
you choose ours. So that effort broke down afier quite a few years, didr't scive our probiem of
wha2 10 46 with very fine sands which, in general, behave more like silt than they 49 like zand.
In terms of capillary rise, in terms of available moisture-holding capacity aad s¢ ¢n. So I could
see nothing 0 do but surt of et this distraction float in the particle-size distibition grouping
sc that if the s¢il was otiierwise a sand, examination of summation curves showed that the bulk
of the very fine sanZ was moid than seventy-four microns in diameter bat if it was oiherwise a
silt joam the bulk of the very fine sand was isss than seveaty-iaur microns. 3¢ we arrived at a
grouping tizat is very similar ¢ that of the engineers. The geologists used sixty-Tour, i believe,
‘but this waz act purely for eagincering interpictations because these properties of capillary rise

‘or moisiere hoiding capscity are alsp important to the growth of plants. In general, I think one
can e3y that most of the properiizs that are importapt for the growth of plants zre also
importan? {v;r enginecring uses. Cr vice versa,
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Question 115

Hall:

in relation (0 engineering during the development of this T axonoiny; was there aany
attempt or thought of puiting engineering parameters such as Atterberg iimits, etc. a2t the family
level to make these separations? Sometimes 1 have gotten the fecling that engineering was kind
of tacked on as zn alterthcught.

Guy Smith:

The problem (of putting) the Atterberg limits, for example, into the family is that we
have so few determinations of Atterberg limits. If we used them we wouldn't know how to use
them and we wouldn’t know how they caused t e groupings of our soils to be changed. s
siaply 2 lack of data. The engineers have a large volume of data on Atterberg limits but not
by kinds of soil,

Question 116

K.ust.

Consideritg the increased use of cur surveys for non-zgricuilurai and non-forest uses
would vou suggest tha? we shouid seek to deveiop some special parameters that would bz more
approoriate or more usefal for cagineers and these other iinds of wses? If we did, where would
we use thers? «

Ia general, if we added additional param_ters I think they would probably need to bz for
epgincering interprefations. We would be competent, ! think, to make our major agricultural
interpretatiens for growing plants from the t(echaiques we alrzady have. To resiate our
classification to the engineering classificaticn may be difficult and the trouble may be with
either one of the ciassifications. I rather doubt that the engineers weuld be very interested in
changing their classification. They sre mors inclined, as a rule, fo consider that they have 1o
sample their soils at fixed iniervals in order 1o design a highway, for example, and I think they
are probsbtly fairly well content with their presens classification. If they wanted to relate iheir
classification to the kinds of soil 25 we see them, same changes might be nacessary that wouid
beccme vziy difficuit. A few of the engineering experimsnt statinns have ¢ompared the
engizeering classification with our detziled soil maps. Iliinois is one state and, in general, they
have concluded that they can uve the soil sarveys o enormously reduce the amount of sampling
and testing that they have to do. It may Se that there are other states in the Union in which
this situation wouid 2ot apply. I don't know. The Hlinois engineering station studied the soil
surveys in DeWitt County and Livingston Cousnty, one in loess and one in i, and their
conciusions ‘were thut they could use thase soi! surveys to reduce the cost of planning. Michigan
started much of this work msany years age making what they called agricuitural soi! surveys for
enginesring interpretasions. It al siarted there.

Rust:

Is it stMl continuing, Dr. Whiteside? Have you got the engineers convinced?
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Whiteside:

This is continuing, I think the llliueis Engineer, T.H. Thornburn. actually had some
experience in the Michigan State Highway Department (e.g., SSSAP 24:297-300, 1960). Two
M. Theses at M.S.U. have dealt with: this subject also; C.C. Wang, 1967 and G.C. Stieinhardt,
1968+,

Stout:

Yes, South Dakota took 22,000 samples and put them on the coraputer and then we went
back to the field and matched up the idantity of soils thet were cut thers. When we got these
things togethur, we had an excellent correlation. It doss werk and it is very good. South
Dakota is presently designing highways based upcw this. They estimated that thev have reduced
their sampiing by 75 percent.

Rust:

Somecue has sai¢ that the protlem we have with engineers is that they look upea the soil
as hamburger and we look upon it as steak. So that they are making an unnatural body out of
our natura: boly. Does not this, in some resprcts, pese special problems in dealing with the
epgineers?

Guy Smith:

Well, yes, points of view are very umlike in some places. And there's a very large
education iob needed among the enginecss, bui it neads to be done by eagineers.

Question 117

Rieger:

Ia view of your commeists abcut the history of the family textural classification with
respect t agriculture, does it make moach sense zny isnger to continue to use our old textursl
trizangie?

Guy Smith:

Well, 1t dossa’™ o me bdut there is 2 traditor here, 1 don’t know how long it will take to
chkang? it. There wers sericus defects im the old textusil trizngle that required rhat we make
some vather drastic changes. In the first place, a bouider of 3 meter in diameter was pot past of
the soil. How this idea originaied, | dor't know, but the lurger stones were not considered ss
part of the soil alibough trees growing there and so om, noticed (he stones. The fragmental
furily class had no place in the old taxiural triangle. A seil may be # hundred percent coarse
fragments but if these are large fragments then there isa't any soil there despite the tre~s
growing. So we could act use the old textural trinngie for a variety of reasoms. It lacked the
break betwewn fine and ~oarse lowray and siity which approximates the engireering bresk
betwsen plastic 2ad non-piantic. It ignored the skeletal classes compietely. The bulk of those
sould not be part of the scil. You csn't bring thero into your textural triangle. The fact that it
i3 sinty or savemty perceat by volume of boulders and stones comes out exactly the same as a

“s0il in which therz are no boulders or stones. If the bouider geis on the surface it is treated as
& phase but otherwise it is ignored in the old textura} triangle. They are revising the manual. !
den’t know what they aze goiag to do about that. They maintained that we must have the two

- torms "texture” which relates vo the old triangle and “particle size® class which relates io Soi/
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Taxonomy. 1 think it gets rather confusing at times but I'm not around te argue about this
much.

Question 118

Collins:

In some subtropical areas there are argillic and spodic horizons several feet below the
surfac:. Would vou consider that to bz a so0il material or geologic material?

Guy Smith:

They can actually be comnsidered deeper ihun ihat, well developed cemented spodic
horizons with twelve to fifteen feet of quartz sand above. We pointed out specifically here that
when the spodic horizon it more than two mieters deep that it's présence or absence is not too
iraportant tc the use of the soil above except perhaps as a scurce of sand. We draw the limit at
two meters on ‘hat and we ciassify such soals as Quartzipszmiments. The reason being that the
difficulcy of observation in two meter:s of sand is enormous. One commonly has to have drilling
zquipment snd case the hole wirh his drill in order 10 get down to the spodic horizon. It didn’t
seer that this would be a good investment of money for the soil survey. The presence or
absencz may be of some importance; the ¢ccasional boring 1o find out whether or not the spodic
horizcn is thers would be of some interest from a soil genesis peint of view. I've been
snormously puzzied on these as to where the aiuminem in the spodic horizon can come from. I
have no answer to that question yet exlept that because there’s nothing but quartz overlying the
spodic horizca the aluminum must come from some outside source, perkaps a moving grousd
watzr, in which you have the humus coming down from the surface and the aluminum coming
in latesaily znd then the two can meet and precipitate. It's the only hypothesis I can thiik of,
how it checks at the moment I don't know. You have a somewhat similar situation iz North
Caroiina with Dr. Daniel's geomorphology study. when under zome of the Paleudalfs, at some
depth beiow the argillic korizon, vne comes into sands that have every appearance of a spodic
horizen. An argillic horizon sbove a spodic horizor you can sse but it is s0 deep that ws have
only fgw observations of it.

Farnhara:

In that same area, there's a iot of alurainum where have you arganic soils, that same kind

of problem you are tali:ing abcat. lLike in places where the Leon scil used to be mapped. I
believe the Leon had to have the spodic in the upper two meters.

Guy Smid:

Yes, they have more thaz one series according to the deoth to the spodic horizon. The
Leon oftew kas, in deep pits, multiple spodic horizons. And there was a long argumeant a. one
time sbout whether these represented different positions of the ground water or wicther they
were buried Spodosols. A radiocarbon date o the organic carbon in the spodic horizon of the
Leon ‘was around twelve hundred years and the first vext lower spodic horizon was a bit over
tweriy thousand years. So I concluded that was encugh investigation, that we would consider
these as buried soiis.
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Question 1190

Rust

When you jusi meationed or made the comment about the possibility of lateral movement
of aluminum into a prc.ile, or maybe out of, this suggests a iandscape feature. The quostion is,
{vou have spoken to it at Cornell to some extent), are we abls {0 establish, understand
relationships between soils on the landscape with the assistance of Taxonomy or do we have to
look elsewhere? That’s poorly phrased but you probably sense the question.

Guy Smith:

1 think, by and large, that this interdependence that is mentioned is something that
requires some very detailed geomorphological study. The things that are apt to mwve in the
landscape from point A to a lower-lying point B are either the water or scmething dissolved in
the water. 1 dor’t think that Soif Taxonomy is going to be of any great help in working out
these relations. 1 think they sre going to have to be drilled out and sampled, measured. Tt is
going 20 be a rather expensive study and will not centribute a great deal to anything other than
the understanding of the genesis of {he soil. This may prove in time to be more helpful than
we might think today. But uatil we have a few mere of these studies I would have to kesp an
open waind on it, on whether they are worth it but I don’t think Soil Taxoncmy wiil be
particuiarly helpful.

>

Question 120

Feniorn:

Perhaps, a follow-up cn that guestica. In the Soil Survey Manual there is a statement
"Soils are landscapes as well as profiies”. 1 suppose in Soil Taxonomy the polypedon takes care
of that landscape aspect. Dut there is, I think, a tendency to overemphasize, in some cases,
morphoiogv or diagnostic criteris a? the expense of landscape. [ think that has been somewhat
corrected with the need to correlate interpretations across state lines or even within state. Do
you comnsider the empbasis on rnorphology at the expense of landscape t¢ be a2 protlem in
Taxonon:y?

Guy Smith:

I think the basic answer is one that is related to another question that has come up
repeatedty, what are we classifving, pedons or polypedons? The polypedon is a landscape in the
sense thmi it has shape that the individual pedons do not have. It has transitional borders to
other polypadons and it has nmatural borders. The pedon does not have a natural border, it’s
- shape may be very different from that of the polypedon in which it beiongs.
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Question 121

Teterson:

Why was the old term "soil individual” dropped and zpparently replaced with the term
"polypedon”, was there any really imporiant difference here or was this just a preference?

Guy Smith:

This was just something for consistence in terminclogy. 1 think that having defined a
pedon to get 2t the sc cailed "soil individual® would have been confusing. We went to the term
"nolypedon” to relate it to the pedon. It's not clear to me, certainly, whether the soil individual
that we ased te talk about was a pedon, or a polypedon, or a profile. ¥ think it very commonly
was & profile. '

Question 122

Hall:

In light of your comment aboui polypedons and the soil and the landscape relationships,
would it be reasonable to require a description of the iandscape as related to a scil on soil series
descriptions; iimiting that soil to & certain landscape?

Guy Smith:

1 used to believe that, let’s say 2 given series that occurred ip one arez on the level diviue
and, in another area, on the sioping interfluve -- this differenc: in pousition in the landscape
indicated scme serious Jdifference in the behavior of the soil or the gonesis of the scil and 1
always felt that this required two series. 1 ihink that the Director of Correlation and
Classification had pretty much the same attitude so that discussion of the landscape of a given
series, I would consider to be quite important. I'm thinking of the old Clinton series in ‘owa
and Wisconsin and Hlinois, where, in some parts of that loess-covered arca, the Clintsn, which
was supposed to be motiled at fairly shallow depth and have some drainage impedance, had
those mottles because of the slow permsability of the argillic horizen. In other places on the
flat landscapes it could have had those motiies because of a fluctuating water table where there
was no possibility of surface drainage.

Haik:

The use of a single soil on twe or three iandscape positions may suggest thav we just
" haven't looked at it close enough or maybe not related it to the use as well as we should.

- Guy Smith:

o It would suggest that to me. I was shocked when I first discovered that on the Great
Plains there was a series that ranged from ihe western to the eastern side of the Great Plains.
- On the western side it was in depressions, on the eastern side it was on moderate slopes, in the

" middie it was on the high flats. It didn’t seem: to me that that was a single series, although
" there were morphologic resemblances. Landscape positions were completely different. The one
~“soil received run off, cne soil, lost water by runoff, and the third one had to dispose of what

o felloonm it.
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Question 122

Rust:

This question is in regard to the making of soil maps with soil ideatifications at a
categoricai level above the series. We don't see too many examples. Should ihis be encouraged?
Where weuld you say we ought to strive to do thiz? 1 guess one can understand why in the U.S.
we haven't done it much because we have so much series informaticn but in terms of using Soil
Taxonomy, should we net be encouraging the making of more maps i some higher categorical
level?

Guy Smith:

Surely. In the lesser deveioped countries, where there is relatively little soils information,
the use of series as the basis for map units of large scale maps is going to result in the same
kinds of problems we have bad in the U.S. Since the survey was started in the U.S., series have
been split time and time again and the names changed -- at least @ large proportion of the
series have been split. In such a situation as the lesser developed countries, I would EDCOurage
the use of a higher category until such time as we develop information that will permit us to
make different interpretations for different parts of z soil family. An additional situation that
occurs to me is one such as Alaska. Dr. Rieger, I think, car explain why he didn’t ~2t up 2 lot
of soil series in Alaska.

s

eger:

Actually, we did not and one of the reasons was because of the rule that reguires two
thousand acres to have b2en mapped before a series can be recognized, But to get back io the
original question, when you have an mea that is essentially unknown, access is difficuli, and
you want to get infermation in a hurry, it certainly pays to operate at a higher level than the
series. [ think this wouid apply to undeveloped countries and to many of the western siates’
rangeland sres  Another situation is, for example, making a map in the tundrz where reindeer
grazing is impertasi. On the average, it takes some three hundred acres 10 support a single
reindeer. Now obviousty you can’t justify a detailed survey so there vou work at the subgroup
fevel, or as we did, phases of subgroups o mak> 3 useful map in a reasonable amount of time.

Guy Smith;

The same thing, 1 baticve, iz being done in Nevada where the only foreseeabie use is very
extensive grazing. It may take six hundred and forty acres to support ose animal unit there.
They are mapping these extensive arcas of -- J hate to czll it rangeland, because it is so barren
-- but there they are not using soil series. There's one item that Sam didi’t mention that I
would like to -- i he had teez able to spend ti.e time 10 prove that he had two thousand acres
of something ~: the other, would it be worth the cost of keeping books on ail those series that
undoubtzdly exist in Alaska? 1 think the answer is no. When you eswablish a series, vou have
to kesp records on it from then on until you discontinue it. So this is an additicna! cost and it's
hardiy justified whea there’s only one very extensive use that can be foresegn for the soil.

Rieger:

. -Well, of course, as a prediminary to inaking a smail-scale survey we tried to select spots,
areas of ten square ‘miles, or even iess, and map them in detaii so that we could get an idea of
-ihe compasiticn of these larger unmits. When we did that, we used the standard series
identifications for the map uxits that we set up on the detailed mapping blocks. Now, whether,
after that's been doue, it is worth while maintaining these series, keeping a record, making all
‘the interpretaiions that are required if you are going to have 2t official series?
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Guy Smith:

You have to kezp these records in the State Cffice, in the Regional Technical Service
Center, and in Washington. That's three sets of records you inust keep on one serics when you
can only make on¢ interpretation for it. And that interpretation is the same as the one you
make for a great many adjacent scries.

Peterson:

Just to bring you up to date, Guy, the extensive surveys being made in the westera
iUnited States are not being made at the family anymore, unfortunateiy. Unfortunate decisions
were made by the BL.M, 10 my mind, for these surveys of large areas; one was to use phases of
soil series rathér than phases of families for soil identification; the second was to map at
1:24.000 scale rather than, say, 1:690,000 scaiz. Yet jn terms of time and money they were
talking in terms of an Order 3 survey; sctually, I ihink they were thinking in terms of Order 4
survey. This demand for detail is the "eastern bias® I've been talking about. It’s so deepiy
ingrained in people’s minds chat they think one can not interpret a family. If you phase a
family 0 pick up thicinesses of horizons you can make rriost interpretations since it's the coniy
particular thing that is seeded to come up with the s:me kinds of int.rpretations. That just
didn’t seem a possibility in their minds. The result of this was 1} very slow progress in the
mapping fo start oxui; 2) an inordinate demand claced on the back of the correlation staff in the
states iavolved: and 3) too masny and 100 small deliceations. The whole thing just slid towards
an ordinary Qrder 2 survey. Then there is znother thing involved when the soils are identified
as slope and stoniness phases of seriss that I think is vather disconcerting. There is an
implitation of mors knowledge abcut those series than ihere is either reasonable or desired the
acual intensity of mapping is Order 3 or 4 level. So we may be deluding ourselves, wheveas,
you didn’t, Sam, on your typ> of work. But it was just impossible to fight the “sastern bias”.
That the series is the only valid ecil ideatification anc tha: ;ou can't inierpset a phase of &
family. '

Guy Smith;

You can make interpretations for phases of families or phases of subgroups. There has
bean, I have sepsed, a great fear of using the subgroup or family names in legends. Now, I
don’t see any problems in this. You can have a short nzme for a family which consists of the
symbols that appsear on the map. The map symbols ideniify interpretations in your interpretive
tables. There probably wiil be a separate table for the nse of vedeologists in which ths symbols
are relzied to particular subgroups or familics. This is ot going io bother the people who try
10 us2 these maps. They won’t look at that techaical soi! classificztion; they will look at the
interpretations that have been made,

Peterson:

Surprisingly, thev also begin to use the soil family or subgroup names. It's the same as
dezling with people in terms of the Latin plant nzmos. If thev hear them often enough, pretty
soon they begin o prefer them. ‘

Guy Smith:

Weil, they won’t bother people indefinitzly. There's a fear on the part of the pedologist
that the user s going to be confused by these Latin end Greek names. The horticulturatist
doesn’t hesitate to talk about & Rhododendron. Tt doesn’t bother them a bit, but
Rhodoreralf, for some iezson, seems 0 be s bad name. Certainly it is unfamiliar at the
momeiit.
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Peterson:

I would iike to add tc that. Recently, correlation siaff members involved in Order 2 soil
surveys that weren't progressing rapidly enough -- perhaps in desperation -- got cut old
1:60,002 scale photos and put thase in tie hands of the ficld surveyors. After mapping on the
i:60,000 photos with large delineations, they then tracsd the lines back anto the 1:24,000 inaps
the BLM and the Forest Service like tc use. They can't seem to get away from detail, but this
device at ieast cut down cariographic detail. I wish the Ordur 3 kind of soil surveys had been
defined without sories as a possible taxonomic uait, but that was too shocking to the traditional
concepis of necessary taxencmiz and cartographic deiail for fi2ld soil mapping.

Well, the Qrders 1, 2. 3, 4 carae along since I retired. 1 am not familiar with them, but
provably they mean detailed, semi-dezailed, reconsaissance, and something else. We nsed to
have n-mes instead of numbers.

Rust:

A number of us have students from the developing countries. We are concerned about
trying 1o offer them a scheme that would be useful in their preliminary work., We don't have
enough exampies from the comtiguous forty-eight states and we wen't leQk for one in Alaska
that we can point ¢ as examples.

Guy Smith:

Well, no, I don’t suppese you're apt to get any examples of any imporiance in the U.S.
unless it is for *he extensive range soils where you're making virwaily enly one interpretation
-~ the production of edible forage. And yet | consistently advise pzople in the developing
couniries to avoid using 301! series 2: any cost.

Peterson:

Dick, there are exazaples. Ed Naphan's group in Nevada sisrted reconnaissance mapping
of rang=lands back in the early 60's, aad they did do 2 ot of mapping at 1:250,000 scale using
phases of ramiliza.

Guy Smith:
Yes, but are those published?
Peterson:

Yes, they are. A limited edition. And then we made tiree more surveys that were field
mapped at 1:60,000 and published at 1:250.600. Two of ther: have been formally published
(Raiircad Valley Area and Dixie Valley Area, Nevada) and the third one js in preliminary form
vet. Those sre available, there are a few copiss around yet. They were uged for more than
range interpretation. In fact, I don't know that they were used for range interpretation. Part of
the problem of mapping the rangelands at a scale and zi 3 level of categorical identification that
seems appropriate to the soil scientist is that it seems quite inappronriate to the range scientist.
We had a discussion the other night about the probiems of mapping concepts criginating in
range science. These can be very serious problems. It's the range scientist, 1 think, that hag
more %0 do with tha decision to stay at very detailed levels of mapping and ther preiend that
we could do ii rapidly. There is a lack of understanding of what the soil map uniis are, and
what the associated range interpretation map units would kave to be. That probiem has yst to
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be logicaily analyzed and aired in discussions with enough data behind it that one can see what
happened.

Rust:

—r o

Dr. Tarnocai, zre there any lessons from Canada here?
 Arnocai

Well, we faced the same problem and we carry out recomnaissance and exploratory
surveys, level 4 or 5. Quiie a large number right now. We had to go away from soil series
because the information that we coilected was fairly broad. We can not establich scil series on
the basis of that. We cover such a large area we are not able to deal with the soil series so what
we use is soil associations. In Canada the soil family is not very well accepted as usefui or a
category which is used for mapping. The soil association is widespread. We don’t have to go
too far ncith in British Columbia. They use it in forested regions very much.

Question 125

Rust
Can you match it with any category o, Taxonomy?
Tarnocai:

Basically the definition of the soil associations includes soilz developed in a similar parent
material. That’s basically what it is. The toposequence. This is our way 1o solve this problem.

Whiteside:

it might be like the situation in Greece. They deveicred their mapping from experience
of one of their {eaders in this country in the late 50’s. They have chosen at the present time w
use Soil Taxonemy. Actuzlly in their agricultural creas they're essentially using phases of
subgroups. They refer to those phases as ‘series’. They have not assigned geographic names to
them but use symbols inciuding the subgroup symbol oplus the subdivisions of that.
Unfortunaiely they haven't described those subdivisions of the subgroups anvwhere in a
standard series, such as our soil series description sheets, in all the survey areas. 1 asked
whether they shouid be developing series mames. [ discovraged them from doing it. I think
their present system has many advantages over what we are doing 2lthough it has alse some
risks. They need o more carefully control their legends. They tead tc get mose units than they
really need. In their forest land they are just beginning to make their national inventory. I'in
trying ¢o zncourage them to use a similar legend, such as phases of subgroups, which would give
them at least a leve! at which they could compare their wmventories throvghout the country.
Unfortunateiy the person in charge of that was intrigued by the world FAG-UNESCO scil map
legend zpd hes tried o use that with phases. You can arrive at similar kinds of greupings but
that requires raore coordination than we have yst been abie to establish between the two groups.
‘That’s the kind of problem we are working with there to make all their efforts consistant with
‘the nationa! inventory, upcoming in ten to fifteen years. They are using, in the forest land, a
_ scale of 1:50.000, and in the agricultural areas many are irrigated 1:5,000 te 1:20,000.
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Guy Smith:

I could point out that the soil survey of Belgium has never used soil series. The map
symbol is the name that they use for the kinds of sonil. It's not ordinarily what we would
consider ihe series level. I¥s more apt to be at the family or subgroup level and phases. But
we don’t have anything cother th:n the symbols on ihe map. Thev've had no troubles with this
procedure.

Gueastion 126

Patersons

We've been talking nbosit extensive areas so this leads t0 a question I've written up for
myself. What role did the size or extent of different kinds of soils -~ I guess you would call it
gesgraphic extensivity ~- whai role did this play in the construction of the Soil Taxonomy as
compared with the role of differences in kind when cne is thinking in terms of pedons?

Guy Smith:

I was violently opposed to considerations of geograpnic extent. [ am just as strongly
opposed to the rule they have that you must have mapped two thousand acres to estabiish a
series. We have lost some iaformation 25 a resvit of thai ruie for vary contrasting kinds of soil
for which we couald not get a series name because th2 rotal area involved was less than two
thousand acres. But becausz of the extreme differences in the nature of the s0il and the
information we could gzt about scil genesis if we could preserve the location of those small
areas, I would have preferred to have had established zeries. The general principie was that
area was not to be considersd, excent for this two thousand acre minimum for establishing a
series. The FAO-UNESCO legend is admaitediy bigsed toward soils thai are extensive enough
that they can be shown on a 1:5,000,000 scale m=ap. Taere are many kinds of soiis thar are
exiensive on a given tract of iand, but that carn not be placed anywhere in the FAO-UNESCQO
legend because they c¢an’t be shown on a 1:5,000,600 inag. To me that’s one reason why that
legend is ill-guited 0 large-scale maps and interpretation of large-scale maps. Even if they add
additional categories, as is now proposed, add two more categeries to that legend, they're not
going to be zble to correct that bias toward geographic extent of a particular kind of soii.

Question 12

Peterson:
Didn't geographic extent come into decisions on defining, say the order, suborder, great

group categorical levels? For instance, would the mollic epipedon have as great importande as it
does if it didn’t have its great extent?
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Guy Smith:

The diagnostic horizon, not the Mollisols. Mollic epipedons are in & number of kinds of
soiis. Severa! orders. There's a bias that is inescapable, insofar as there is a probabiliiy that we
will faii to study 2 kind of soil of very small gecgraphic extent. That’s inescapable. it has to
be extensive enough that we're going to find it.

Question 128

Collins:

What is ihe geographic extent of =a soil. For example. a soil series which is mapped on
{loodpiains, It's geographic extent is from just souiih of Minneapolis to jusi north of Kansas
City and from wabou: Linceln, Nebraska ic¢ Champaigr, IUinois. Wiili the chemica! and
morphological analyses which have been dooe the s0il seems to be similar. Should this soi) be
one series or wowld you try to separate two or three or more series from it?

Guy Smith:

I would, as I mectioned earlier, be inclined %o use phases rather than series if I had to
make different inverpretations for this particular kind of zoil at Lincoln or Champaign-Urbana
or St. Paul or Kansas City. For the production of maize it's almest coertain that the estimates of
yieids are going to vary. I would use temperature phases instead of series 2s I went from north
to south. From Lincoin to Champangn Urbana I doia't know that on f loodpl 1ins ihere’s enough
moisture differencs that I would want ic tcy to develop phases for soil moisture. If you went to
‘the upiand, I might take a very diifcren; point of view but on the flcedplains I would not
gxpact that to be 2 proolem ‘The moisture differences betwean Lincoin and Champaign-urbana
are considerable on soils that do not receive extra moistare from fiooding or runoff. The
general rule in northwestern iowa amorngst the farmers that, while thev grow alfalfa, if they
bave the aifiifa down three or four years, they're going te have three or four poor crops of
maxze It w3l take about as many vear° to remoisten the soil as the aifalfz stood therz. There
5 no such rule at Champaign-Urbana. Thare the soil wiil ..moxsten the firs¢ year after vou
plow up the alfalfa. This would indicate a considerable differzice in soil moisture velations that
will not be corrected readily by plant breeding and I would incline t¢ have this at the series or
the subgroup leve! depending on the magnitude of the difference,

Question 1292

Kust

. Has not the exam;sle which Dr. Collins cited ~ could one of you correlatars speak to this -
. has not this been someihing that has been faced up to, if not in this region, in other regions?
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Stout:

You mean on the extent or range of series? I think probably she’s picked one for which
thare is some evidence of too wide a range. Guy is correct in pointing out the differences that
vou may have; regional climatic differences more thar anvthing eise. The soil moisture is not
too much different and the morphology is very similar over the area used. I can't think of any
other series which have quite that wide an extent except Sogn. It’s range is an administrative
decree rather than anvthing else.

- Guy Emith:

I might suppiement this with the statement that I made earlier, that it was once ihe
genera! policy not to carry the same series across major type of farming beundaries.

Stout:

The Colo series is mostly used in Iowa, along the edge of eastern Nebraska, and extending
into the western edge of Illinois. There's not quite as much difference 2s one might suspect.

Turner;

_The series to which Mary is referring is also positioned on the flocdplains, aad is
considered a poorly drained soil. You have that also compounding the imoister climate.

Question 130

Rust:

On this climatic problem, Dr. Peterson, have vou asked in vour discussicn about seme of
the kinds of climatic prefixes? How do we establish these?

Peterson:

Yes, I think Guy gave an answer to this. He said it would be very nice if we had some
soil morphological diagnostics. But, I would like to add another qu astion to that, Is the criteria
by which we decide that a soil moisture regime class bouxvdary is appropriate only vegetation?
Is there any other purpose or any other reason why we should be worrying about soil mgcisture
regimes other than vegetation?

Guy Smith:

You mean both cultivated and natural vegetation?
Peterson:

Yes.  In fact, let me amend my question: wouldn’t it be reasonable to use native

~ vegetation to set class limits where that is the expected use of non-irrigated land and then use
, cnop piants whe:re that is the expected use of non-irrigated land?
3 G E umlﬁh
S o tne eﬂstzma;tes n{ Laoxsmre regimes, we surely are concerned mth the cuitivated piants,
Wf'le_rf' thav“’s‘ the expected use. Where the culnvated paants are zbsent, &3 they are in many of
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the federal lands in the svestern mountzins, there’s no experience among the local people on the
soil moisture conditions. The farmers on the Great Plains have a great deal of experience with
the average moisture condition. Do we have to have thirty vears records? I say we'd like as
long a record as we can find, but a ten-year record will yizld a good deal of information with
perhaps somewhat less reliability than a thiriy or fifiy-year record. This was discussed at scme
length at Lubbock. The native vegetation conceivably can be affected by accidents such as
fires. Coasider northern Minnesoia where we originally had conifer forezts and that has shifted
over to Aspen bccause of failure to control burning. The conifers may be coming back row, I
don’t kuow, but what iz the native vegetation? It is what you find there, an uniended plant.
What yon have can be due 0 soil moisture and temperature or it can be due to accidents, So
one must be 2 liitle careful about using vegetation to draw boundaries.

Peterson:

Pardon me, that wast’t my inicsticn in the question. I'm talking atout using the native
vegetziion to establich the class limits of the soil moisture regime, not to map them. The
significance of different mcisture regimes presumes that you have some way of defermining
them, either from soil morphology, or from calculations from climate data, or from moisture
regimes. Obviously we have very littie data for actual, measured soil snoisture regimes.

Guy Smith:

We wouw’t get many aed in the mountains virtzally nothing that is useful beczuse it can
vary so inuch in such short distances. VYou can’t always have a network of meteorological
stations or study the soil moisture over a ten-year pericd. We had quite a good discussion about
this in Lubbock in which some of the men who were concerned with mapping of fzderal lands
‘in so-called native vegetation said that a good man could lust look at the assembled vegetation
and give vou an excellent idea of the soil moisture and temperature regime 2t tiiat point. Their
experience is exiremely important and we've said in Swuil Taxonomy that we shouldn’t use
properiies that can aot! be measured or at least estimated from the combined knowledge of
pedology 2nd one or rore other disciplines. For example, we estimarte mineralogy for some of
these soils from our knowledge of pedoiogy and geology. We get at the ages from our combined
krowledge of pedology and geomorpnology. We get at the moisture regime from the combined
knowlcdge of pedology and the experience of the range peopie, the foresters, the botanists. Cn
the plains we have also the common knowledge of the cultivators which is probably better than
our knowledge from tha meteorologicai stations,

Question 131

Tarnocai:

In Canada we are using the vegetation also to determine climatic and moisture regimes
. because of the lack of climatic data. In order to overcome the problem of disturbance, let's say

fires, we would rather rely on a chronosequence of vegetation. Tha? tells us what kind of 2
situation we are dealing with ever if we siart with the Aspen forest. There are indications that
saccession will lead this way or because we look at the whole picture. We can reestablish the

- -picture from all of the known stagss. Then we caa use this to establisk regions. We are

~working now on these ‘eco-regions, which basically deiineate Inrge segments of the country, and
are relatively uniform climatic areas based on the interpretation of the vegetaticn znd ihe

. climatic data.
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Guy Sraith:

It can happen. This disturbed vegetation betore it is replaced can have 2 profound effect
on the nature of the soil. In the Aspen areas of northern Minnesoiz, under pine I think I could
demonstrate that we had a good Spodosol with & thin but well developad albic horizon. When
‘the pine was cut and the O horizon burned, the Aspen came in. It was a much better food for
earthworms than pine litter and the worms simply mixed the spodic horizon and the albic
horizon over very large areas of norithern Minnesota. They're still at it. In this case, of course,
one has to look at other things and the fact that the sturmps are pine rather than Aspen,
Farnham:

It's an ol road and it's exposure is to the south in this particular country. It has a
beautiful Spodoso! exposure profile. If you jump over the fence inte the Aspen grove you
won’t find any evidence of a Spodosol. I worked myself to ‘death’ in that aspen grove trying to -
fied an AZ horiron. ! tcok a tiling spade and away I went. I never did find it. Just like you
say, what [ think it is though, Guy, is a recirculating cut of the nutrients of the leaves. The
Aspen lsaves are not taking nutricnis out of the soil. In fact, I have some data. The pine did
not hiave many nutrients, that is, the pine needlez are not returning nutrients. The pine don't
use as many nutrienis as Aspen, so the Aspea is recirculating the nutrients. I think it is
changing pH of the soil. 'That’s the most spectacular thing i ever saw. Here was a nreserved

ome ecause of the exposure of a profile. You couldn’t find any evidence of it back in the
Aspen. :

Guy Smith:

Pve had similnr experiences in New Zealand where most of their tvpe profiles have been
sampled in roadcuts and they have shown me very nice Spodoscis with A2 horizons. ! always
inzistedi on crossing the fences into the pasture. Under grass with fertilization vou <an not find
that albic Lorizon anywhere. It’s still 2 Spadaosei in Seil Taxonomy because we don’t emphasize
ibe presence of the albic hovizon as do the Zealanders or the Australians. I don’t know szhout
Canadians. '

Tarmocai:

I have siiother example and we use these for an indicator wher conditions are changing,
especially thermai conditions in the soil zfter forest fires in the southern portion of the
discontinuous permafrost zone. The permafrost, after forest fires could disaprear corapletely.
iz other words permairost raoves ount of the system. Of course, it could come back if the stable
vegetation is re-esiablished. Now, in these areas ther: is a problem of a discontinuons
permanently irczen subsoil. For example, in Thompscn, Maniioba, there is a ruie tha: before
urban development takes place the soils must be surveyed and have ta be cleared and exposed
for at least two years. If this is not carried out then, for exaraple, half of the house could be
on frozen soii and the other half on unfrozen soii and haif on frozen ol is drastiz. when
meiting of the frozen coil takes place. As znother example from the same area is the raiiroads
running to the nickel mines, carrying the orz.  When the railroad was built this wasn't
considered and now the rails are hanging in the air about a meter or so because of the
 subsidence of the raiiroad bed. ‘




Minnesota Interview
Duestion 132

Guy Smith:
We have a similar problem with the Alaska railrcad, don’t we, Sam?

Rieger:

Alaska, most of it, has been burned especially during the growing stage but the soils in
the cryic zone, apparently cooling off, don’t survive, We found that in burned soils, in the
succession after the fire, you first get aspen and birch, then white spruce and eventually black
spruce if it’s allowed to remain unburred for several hundred years, but during this whole
vegetation sequence the soil is essentially unchanged. I suspect that it’s the low temperatures
that makes the difference. Do you find that?

Tarnocai:

Well, I think if we go further out of the southern limits of the discontinucus permafrost
zone, the moderating effect of fire or any other disturbance is much less. So what we will have
is increasing depths of the active laver so that the depth to the permafrost tabls increases. The
active iayer between is drier, warmer and that's about it. The permafrost is still there.

Rieger:

We can have the sitvation where a thin layer of permafrost disappears, as you say, after a
fire. This poses . problem in classification. Presumably the soil temperature will remain the
same -- b2low the freezing point. But no evidence of permafrost.

)

Question 133

You have been giving examples of ciimatic vegetative reiationships. But it secrns that the
kind of examples you've given aré rather drastic changes in vegetation as a function of fire,
cutover, whatever. Our botanists keep impressing upon us the idea of plant communities and
the succession of things in plant communities. Doesn’t this make it a iittle more difficuir to
establish a relationship between a ciimatic property of soil, if indeed, vour piant community is
changing throughout the season and really very gradually over the landscape in many respecis?
How 4o you deal with that problem?

Tarnccai:

‘Definitely. - If you think about it in a micro-meso-scale, that’s definitely a problem.
These eco-region areas are very broad areas where change in vegetation takes place due to
" climate. When we lock in this ares on a meso-micro-scale there is a definite problem zs far as
change of vegetation, removing the vegetation cover, or removing the organic layer which is
just as important as the vegetation cover. Then, in order to determine the climatic

- characteristics. of the scil, we have to collect soil temperature information and establish the

- relationsbip to use. For example, in Manitobs, i the scuth half of the province, we have about
. ten years soil temperature data and it is very interesting information based on meascred

' properties.
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Question 134

Fenton:

I have & question on a different opic. This morning you expressed a principie that I am
interested in following up on a bit. You said in the definition of a typic subgroup that the
extent of that unit didn't matter, in other words you wanted a typic and the ather oncs you
defined as varying from that by z certain property. One of our concerns here in the Midwest is
that in an operational soil survey to use the same principle a little differently, the representative
pedon of a soil series is to be located within the mapping unit of that series that has the largest
acreage in the survey area. In the long run, in tesms of relating our taxonomic system and soil
geresis, doesn't the principle you espoused about the acreage limits not maitering, apply alsc in
the terms of stability of the landscape from which those mapping units come?

Guy Smitiy

There probably is a somewhat different guiding principle involved there in selecting the
peden that typifies or represents best the mapping unit. 1 sheuidn’t say ‘typifies’ probably
because I think that ‘representing’ is perhaps a better term. If it is to be representative of all of
the map delineations carrying that particuiar cymbol in the particular survey of the cousnty, |
think the area is a matter of some consequence. You map a phase of a series in one county and
you g6 iwe counties away and you map that same phase of that same series but it is not
necessarily quite the same as in the first couniy. And for some uses of these soil surveys, for
zxample, planning a secondary highway, the engineers at least are interested in what they are
going to run into on tha: particular map usit most frequently. In splitting up the continuum of
soilz in Taxonomy as I said, we tried to avoid that but we had that cne litile inescapable bias
that if the soil was 50 rare that we never saw it, it wouldn’t get into the system.

Fenton:

Consider this problem. In County A, ihe representative profile has a C slope, another
county the profile is on D slope and another county, on B slope. Over 2 long period of time if
you're intorested in going back and studying that soil series, say frem a classification point of
view, or soil genssis point of view, you have nc reference point from which to work. The
typica! situation changes from county to county. Perhaps wz should use a system swhersby we
describe two pedens, one that would be for 2 specific purpose related to genecis, and ancther
fir the specific purpose of describing the ~—pulation in the county? :

(Guy Smith:

Presumably, if it is in the same series, the phase weould have very little influence on the
genesis. It could iff you have the wrong phases. Wher we firsi siarted our cooperative work
with the highway engineers, the Bureau of Public Roads, we took three samples par county.
One that represented about ths center or the middle of the range in properties in that particular
series in that particular county. One that was marginal to some adjacent series but stil} within
that same series. And another that was marginal to a third series but stil! within the range of
the first. For some years we sampled our soils for the cooperative program with the Bureau of
Koads. I don’t know whetker that’s been continued under the present program of cocperating
with the State Highway Department, '

- Stout:

- Yes, we are still doing that, Guy. In most cases we are not sempling the miniraum ara
 maximum, we are sampling what they think is fairly representative in the survey area. ic's
.- working cut, I think, fairiy nicely. We have compsared the three of there togethier and we found
* . that, in most cases, we were getling three at about the same kind of status.
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Guy Smith:

Weli, the Bureau of Public Reads at that time was conducting a research program with the

idea of studying the relaiion between the map units and the e..siqeerinv classification and they

wanted some idea of the range within the mapping unit thai they might expect in a gnven

county and then, over time, the rang: within that same mapping unit but in other counties.

Once they had established to their satisfaction that they could use the soil suivey data they

discontinued their research support for i1t and the cooperaticn then began with the State
Highway Departments. At that tiroe 1 lost track of it.

Question 135

Fenton:

Cne of the concerns is that the more sensitive indicarors of differences in scil genesis,
such as depth to clay maximum, solum thickness, depth to reutral pH, and so forth, as you well
know, are systematic funciions related to la:addcape position. From a genetic point of view,
vhen these pmperties are comparsd without lmds:?,::@ control, there is confusion in terms of
explaining the genesis and depth distribution of preperties of 2 particuiar soil series.

Guy Smith:

The depih to clay maximum, of course, is infiuenced by wiore than genesis, it’s influenced
by erosion that has taken place. These are fairly compiex rieasarements.

Ouestion 136

Guw, several years ago when we were working with the appreximations we had {rigid

Ustolis, that were later changed to Boroils. We still have ihermic and mesic sebgroup adjectives

and then we switch (o the suborder leve! for frigid seils and use Borolls. Can you give us some
ideza of wky that shift was made?

Guy Smittu ‘

I\r o'zgmated in ihe Lincolp Regiona! Technical Service Center, and I don’t recall being in
or much of the discussica about it. The potential reason is that it is simpier to control the soil
mois*ur\. than it is the soil temperature and by pusting all the Borolls together you have then a

- group of soiis where one very limiting slement is soil temperature. On that is superimposed the
'n'aoistun problem which we take care of at tiie subgroup isvel rather than the suborder level.

: btovt:

SR We ::ef q:zi te faw quesixcm from our younger soil scwntxsts wanting to ‘mow why don't
. we have something srmﬁar in Lbe rhemuc area‘7
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Guy Smith:
Wkher. you get home, ask Andy about it.

Aandahl:

The Chernozems with frieid temperatures were considered a unigue group of soils which
should be recognized at 2 rather high lsvel. In the 7th Approximation they were calied Altolls
and defired as follows: "The Altells have a niollic epipedon that, to depihs of 15 cm, (6 inches)
or more, has chromas of iless than 1.5 when moist, snd that has commnon bleached silt and soil
grains.

The inean annual temperaiure it less thax 8.5 degrees C (47 degrees F)... Also, in the 7th
Approximation, the Gray-Wwocded soils were included in the Altalfs which were Aifisols with
mean annual temperatures of 8.3 degrees C (47 degrees F). In Pedologic (the iectures by Guy
Smith presenied at the Stat2 University of Ghent in 1964-19465) these names were changed to
Boroils and Beralfs which place miore emphasis on soil temperature.

The supposedly unique coler of the Boroils which distinguished them from the frigid
Typic Ustolls was frusirating to apply in the field. During 1965 it was abandoned and ali
Moliisols with mean 2nnual temperatures less than § degrees C (except Xerolls) were called
Borolls.

The possibility of recognizing the distinctions tetween mesic, thermic, and hyperthermic
Ustolls az the suborder level was never given serious consideration.

Question 137

Farnham;

Couidn’t this go back, Guy, to the cld Southern Chernczem and Morthern Chernozem?
Guy Smith:

Well, it probably could. Marbut 3t one time recognized the three subdivisions of the
Chernczems according ¢ latitude. He said it was impropar to call thern southern and northern
and central but he did not come up with other names to the best of my recollection. And then
he finally dropged it completely in his Atlas of American Agriculture. Whea «2 went back to
look at the nature of the soil in the different iatitudes, there were some fairly consistent
differences betwean the Chernozem of Norih Daketa and the Chernozem ¢f Nebizska and
Kagnsas. Ag I have mentioned earlier, because we could draw a boundary at 8 degrees C without
splitting any series, we used the § degree limit - mean annual soil temperature - to cut out what
had been Marbut’s original northern Chernozem. But the distance differences was the chromu
of the soil. In Norih Daketa the Chernozems mostly have an epipedon with a chroma of 1, in
Nebraska and Kansas it’s mostly with a chroma of 2. But whea we got into the drier parts of
the cold Chernozems the chroma switched from one to two and there was no cousistent
. difference other thap that of the temperature. We used the chroma in North Dzkota, South
 Dakota to distinguish the ustic subgroups.
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Question 128

Along the same lines, was there ever any consi-leration given to iength of growing season
in the classificaiion; 14's related very closeiy to tempzrature.

Guy Smith:

This is related guite closely :o the soil temperature, the mean annual soil temperature and
the mean sumricr soil temperature at 50 centimieters. There was discussion about using degree
days and so on to get at better refinement of the length of growing scason but this coesn’t seem
to be a soil property as such and I would prefer to use this as a phase if necessary to distinguish
between the shorter and the moderately short growing seasons. In the isofrigid soils, certainly it
is a factor but it's correlated again with soil temperature on 2 mean annual basis. In areas with
10 degrees of mean annual soil temperaturs, you have frost virtually every night. Your growing
reacon is about fourteen or fifteen hours and that's the longest one you get. Sc you get there
ancther “march® boundary. If you gst above 10,000 feet maybe up to 11,000, the frosts are rare
or abscnt. You can stand on the mountainside and survey the mountains and vou see cultivation
comes un 0 a certain elevation and stops. So ! stood on a mountain in Ecuador and I looked
across the valley and 7 saw a ficld on :he other side at about the same elevation. I asked the
local people, isn't that maize over there? Yes, it is but it takes three years to mature it.

Peterson:

Back to the Borcils: Why did vou decide to let the Cryoborolls go out into the far-western
muuntzin sanges, which are otherwise xeric? -

Guy Smith:

The assumntion was that they were not xeric 3t high elevations, that there it is so cold
that the scils would probably be udic even though the bulk of the precipitation comes in the
form of spow in winter. The growing season is short encugh when evapotranspiration is
impoztant, that the soil shouldn’t be dry long encugh to get into xeric or ustic. That was aa
assumpticn.

Peterion:

1 believe that assumption works at 1sast above 8,000 feet in central Nevada. What if we
find that we have 2 zone on the mountains that is cryic but does dry out so that it would go
xeric? ' -

- Guy 3mith:

. { would say ws'd have to find that before we would know what we wanted to do. We did
- specify that the cold dry soils were not accommodated in Soil Taxonomy for lack of knowiedge.
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Question 140

Rust

We are, in this regnon, obviously, interested that a considerable extent of Mbollisols,
Alfisols are mapped and s few others. Are there some quastions or concerns in tha
experiencs of ¢ xsslfymg thcse particular orders that some of you wani to raise?

Rieger:

Mize cuncerns Spodosols. This is in the Aqucds I!‘ a placic horizon in the Aguods is
eiiher above a spodic horizon or abcve a fragipan it is ciassified as a Cryic Placaguod; however,
it the placic horizon is within the spodic horizon, or below it, it’s either a Placic Haplaquod or a
Fiacic F'umod. I am:i wondering what is the reasoning behind this, why so mauch imporiance is
attached to the position of the placic haorizon within the grofile, wheiher it is above the spodic
korizon or in the spodic horizon?

Guy Smith:

This comes from the study of the British Podzols with thin iron pans. They have there
thic very invoiuted horizon. If the placic horizon is separatec by scme depth from the fragipan
that anderlies it, thore is a sp:.,dxr honzon under the piacic horizon. But in the deeper
involutionss of the placic hiorizon there is ro spodic horizon because the placic horizon rests
directly on the fragipan. This was a desire to keep this kind of soil from becoming a complex

of a great many series. The definition was written in this way sc we could have this ruptic
apodic horizos in the thin iron pan soils of Great Britain.

GQuestion 141

Rieger:
Bow about the situation wherz there is no fragipan?
Guy Smitk:

That does not ther, apply, the fragipan is required in addition 2o the placic horizon, i
tkiank in o:der to ...

Rieger:

"1t nan be either above a spodic or above a fragipan and it would be a Placic Aquod. If
wa go to the key 0 {ie suborders.
Guy Smith:

I was just looking nt the definition of Placic Aquods. Aguods thut nave a placic horizon
tbat rists on 2 spodic horizon, cn a fragipan and/or on an albnc horizon t*u.z.t is underlain by a
fragipan. That lezves 2 little igophole there. Actually from a geaeiic poiat of view, this placic

 horizes has po spodic materials above it because for the mast part we have strong lateral

- movemens of the pex.'ched water downslope. When we get intc the Humods where the placic
~_horizow, say, is in ibe zpodic horxzv.., this lateral movement is not adequate to prevent the
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accurmulation of spodic material above the placic herizorn. There's been a lor of confusion
petween what has been called podzolization and the placic horizon. Many people fec! that this
represents translocated iron and aiuminum and, therefore, represenis podzolization. The piacic
horizon differs from the spodic horizon so far as [ know, in only two respects, the thickness
and the common presence of accumulatiecns of manganese as well as ircn and zivminum. We
¢an not fiad in the normal spcdic horizon an accwinwlation of manganese. This is an indicaticn
of ground water effect of some sort that we do not find in the Humods or the Crthods. And so
far as I know, we don't find it in the Aquods oiher than the soii with the Flacaquod where you
may have manganese in the placic horizon but not in the spedic horizon that underlies it.

Rigger:

According to studies of the placic horizon, 5y McKeague for oneg, there wre two distinct
kinds of placic horizons. In the upland soils, there is & two-part horizon with the upper part
relatively high in organic matter, the iower part high in iron. Under an upiand or blazket peat
vou find a placic horizon where the upper part of the horizor s red, high in iron, and the
iower part is black because of manganese rather than crgaric matter. i think, in the case of the
well-drained soils with spodic horizons -- Placorthods, Placohumods -- thic manganese is not
that criticai. I couid be wrong. But in the Acuods the maii problema that 1 have is that we
have one series with a placic horizon in the albic horizon above the spodic horizon. The second
series has a placic horizon within the spodic horizon. Yet we've got to czil one of these very
similar soils & Typic or Cryic Placaquod and the other a Placic Haplaquod based on a very
minor difference.

Guy Smith:

Perhaps it was because we didn’t know very much about these soils ciher than that they
existed. If vou hadn't gone to Alaska to study them, nobody in this couniry was studying thew,
and in Europe they were considered very unlike soils. So, without sny way to test the matter,
this appeared in fairly eaily approximations. And they reelly agver got criticized in the U.S. or

even in Canada, to the best of my recoilection. This happens throughou: Soil Taxonsmy.
Proposals are made that came through by defauit. Lack of criticisi.

Question 142

Rust:

Any other problems with the Spodoscls?
Rieger:

i have one other question. The FAO classification has a unit called Podzolyvisols. Thaese
are not the samie as Boralfic Cryorthods. There is supposed to be a significant clay migraticn
and organic matier - iron-aluminum complex migration simultaneousiy. Do these soils actuaily
exist? : '

Guy Smith:

L .1 havea'¢ seen such a soil, mo. I thought that their Podzoiuvisols were more like our
‘Borolis with an albic horizor rather thaz ant argiilic horizon.
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Rieger:
Mo. Perhaps I misunderstood.
Guy Smith:

I have to go back 0 their Jefiniticas to find out just what they had in mind. But I ihink
this is a carryover from the cencepi that a Podzol was & soil with ar albic hiorizon. It could
have any kind of B horizon, it could be argitlic, could be spadie, it dida't even hzve to have
any horizon of accumuiation of anvthing. In the sands in Australia where the upper 50
centimeters of the sand was bleached snd white and there was no horizon of accumuiation of
anything, these were considersd strong Podzols in Australia. The Jussizns considered any scil
with an albic horizon podzolic.

Whitesiga:

I didn’t come across the use of that soil in upper Michigan where we go from sandy to
clayey materials, where the kinds of soils we find are bisequal. When get taem with clay loam
parent materials a liitle finer, this happens. The iwo illuviz{ horizons come 1ogether as coatings
on top cf the peds in the argiliic horizon. ) suppose that is the kind of thing they are talking
about, I'm not sure.

HGuv Smith:

That's the definition. We have those soils very wezll developed under tie Kauri pine in
New Zealand where the argillic horizon may have 60 to 80 percent clay and lying directly on
top of that and tunneling into it we have spodic materials. But those spodic materials are very
low in clay.

Rieger:
The point here is that if these soils actuaily do exist, we rcally have no piace for them.
Guy Smith:

Mot in Taxenomy, no. If the two are distinctly separsted so that you ¢an scrape that
centimeter of black material ¢fi the top of the gray clay materiais and dig iz out of the tongues
between the prisms, we proposed another kind of intergrade bztween Ultisols and Spodoscls in
New Zealand. The present intergrade is defined as having a horizon with 2l the properties of 2
spodic horizen excepi the accumulation index. This is auite different from the soils of New
Zealand where the spodic materials are, perhaps, adequatz. Even in some parts of the pedor, if
you hit a tongue and samplec vertically, you will get an adequate index of accumulation.  If
you miss the tongue you won’c. We can only view thess things whea we can study them. Sut
so far I bave yet to find whai could be ideaiified as a spedic horizon with much over 22-24%
clay. There’s an antagonism thers of some tort. ¥'s currently unknown.

Question 142

. We read about the Kavuri pive profile. What is outside the sphere of the infiuence of the
-~ Kauri pine iz terms of the landscape? : : :
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Guy Smith:

You get a variety of soils, very commonly Dystrochrepis. The Kauri pine can not make
za albic horizon a a Vertisol. Bui it can in a material with 2 considerably coarser texture.
They are mostly coarsa to fine loamy Dystrochrepts.

Rust:
One tree does not a forest imake but it does make a soil.

Guy Smith:

Yes, we have a tree thare in New Zealand that makes a placic horizon. You find the placic
horizon just wherg that tree stood and nowhere else. There are still things to learn.

Question 144

Rust:
Any other concerns with the Spodosols?
Guy Smith:

A Steve, we got your acte on the record that you are working ona some of these things in the
faboratory.

Folzhey:

Yes, 1 should expand 2 littie o what I said yesierday. | mentioned that the field kit that
is bzing tested. tests for aluminum. I should've said that thers is 2 color test, of the extract
which is related o the orgaic accumulaiion in the spodic horizon. So it may work in the
Aquods low in iron-aluminum as well as in the soils that have z lot of aluminum tied up with
the crganic matter and that's one thing that’s being tested. A streng extractant that hopefully
pulls 5 iow molecular weight organic into solution in a form: that is sti}l colored encugh that the
coicr of the solution can be used as a field tooi in the identification of the spodic horizon.

Guy Smith:

Have you corraspended with Mr. Blakemore in Sciis Bureau of New Zealand on this? He
has tisis same coior test that he's been working on in the laboratory rather than the field.
Hoizhew:

We've looked at some of the material that he put together for you when you were in New
Z=aland and George Hoimgren has. 1 doa’t know if he has corresponded with him. He was

aware of Blakemore's interzst in his activities »ut s not sure about the sxient of
correspondence.

Guy Smith:
He was siili working on this when ! left New Zesland. He was trving to compile a

reasGaable number of vaives for different densiiies of colors. We'd bsiter make sure that we
are in toach. Lo ,
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Q

Questien 145

Rust:

Another ordex?
Petcrson:

Orne of the criteria used to distinguish the Xeralfs from the Aridisols when the Xeralf has
an aridic soii moisture regime bordering oa xeric is that the epipedon iz both massive and hard
or very hard when dry. In southern California, at least with the granodiosite parent materials,
the uncuitivated Xeralfs do not have 2 massive, hard, drv epipedon. It’s weakly structured and
slightly hard at most. So, it would seem that aleng the aridic soil moisture regime border this
would result in very short-ierra anthropcmorphic type changes of the identity of the soils. If
cultivated a soil would be a Xeralf, whereas it would have beep an Aridisol of some sort
oreviously. That seems like quite & change in classification. I'm wondering if use of the
mnassive and hard when dry criterion is an appropriate one for identifving Xeraifs?

Guy Smiti

This criterion csme from the experience of locking at the momcalcic brown soils in
Californiz. and comparable soils in South Australia, mostly cultivated soils. Mobody really ever
showed me a virgia soil, I think, in this evvircament. In South Austraiia the soil witiz a hard,
mossive epifedon was calied & hard-setting stage und is somparabie to the cultivated Xearalfs in
the US. They disappesr over a distance of oanly three or four miles. We went into more arid
climates and there we found soils with argiliic horizens, they had a very sofi epipedon. It
seemad to work on the basis of the scils that they showed me in Austraiin and in southers
California. Ustaifs can 2o the same thing; ihéy do in Venezueia, at least. As you go from the
Ustalf ar the UJstuit to the Aridisol, the epipedon is first hard, massive and then soft.
Experience generzily can be utilized as & fieid criteria where you are just on the Mmarging
hatween ustic or xeric on one hand and aridic on the other. The intent was that it would avoid
she necessity of forming judgemenits aboui which side of that boundary you wwere on. Focusing
sttention on it thea causes peopls to make more observations. if I'd lefft it cut, it wouldn’t have
been the subject of any studies whateve:. Even though it is aridic. We did the same thing
vetwesn the Aridisols and the Mollisols. We said that i¥ you had a mollic epipeden, a Mollisol
could have an aridic moisture regime. Aad in the marginal area between the ustic and udic
moisture regimes we tried %0 use presence or absence or soft, powdery lime in the profile to put
the scil im the Udalfs or Ustaifs. This wes all done tc avoid the necessity of actually
deterrining the moisture regime. Now, certinly the presence or absence of soit, powdery lime
is not a good marker between Udalfs and Ustalfy in non-caicareous parent materials, especially
in regions where there is very little calcareous dust ir the air. I suspest that several or most of
these sticmpts are going to prove impractical once we've focused attention on them by putting
them iate Taxcaomy and we may have to modify them. It's going to make it more difficult to
mizp.

Cisestion 146
Rust:

_ip the use ¢f a comsizience term such as "hard when dry" wonld we be encouraged to look
for sorce fieid est to come up with a quantifiabie number on this kind of determination?
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Guy Smitly:

I dea’t knew. 1 think it would Le interesting to see some studies of the micromorphslogy
of these in that I think when I look at a soil that is moist I can identify the opes tha: will
become hard and massive when dry, using just a ten power hand lens. Professor Tavernier also
agrees. He thinks shat's possibie. e calls it 2 "ruined structure”. But I haven'’t seen zny thin-
sectiviis oo any of these; someboCy somcday may undertake soms. We've looked ai them in
maay places in It2iy and Spain in the xaric soils.

Petersca:
Does he have any mare descrintive statements besides "ruined™?

Guy Smith:

No, r-u-i-n-e-G. I car not guaatif y it very weil in the absence of g004d terminolagy. 1

only know that when I look at the :0il iz a hand lens I think I see =~ diszinct diffarepce. To
quantify that would require work with thia sections first.

Question 147

Petersor.

When you ger to the Aridiso! side of he boundary, from a Xeralf or an Ustaif , ihen you
see a non-ruined structore?

Guy Smith:
Yes, it scems quite different under 3 hand lens.
Prtezson:

Well, I've got to look at that.

Quesiion 148

Holzhey:

I might just comment that one of the characteristics of these epipedons that are not both
nard and massive in the uncuitivated stete but are in the cultivated state is the ease with which
thet wacuinvated consistence can be destroyed. Or, that is, the ease with which the hard
‘consistence can be created with manipulation when the scil is wet, It does seers as though there
should be some relatively easy techmique o do that and then look at if. Either index the
strength of the structure or somehow destroy it with g simple echnique where you would just
wet i, destroy it and then Jook at it. We haven': devized that, I might ask, eve you awsre of

ny work of that sort?
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Guy Smith:
No, | 2m not,
Guy Smith:

On this structure business 1 would like to come back o the densipan for a moment. In
Venezuela we sampled one and took it to Maracaitc and dried it. We wanted to run tesis on it
to see if we could get some measures there. So we got the professor from the university o
bring his penetromater into myv office and he studied the problem. We had a chunk that
would’'ve been 60 centimsaters in diameter, someshing like that, and 15-20 centimeters thick., He
looked at it. He had his little penstrometers. We went bsck to his office and he brought out 2
large penctrometer. About 3 feet long that vou could almost stand on. So he appiied pressure
to that and he increassd the pressure. Presently he broke the f ragment and bhis penetrometer
was beat. It did not give. We abandoned the penetrometer test because we had no wore
machine:. We should have confinad iz.

Quesiion 149

Coliins:

J was just curious to know why, with the Alfisols, the base saturation is on sum of the
bases. For a moiiic epipedon the base saturation is determined by the amimonium acetate
methad. How was that decision made?

CGuy Smith:

There were twe reasons. One of which we dida't ully undesstend at the time but we
knew thar the difference existed. One was that we hzd regionalized cur laboratoricss and in the
eastern part of the US. where we had most cf our Alfiscls, the iaberatory used the sum of
cations to measurz the base exchange capacity and base saturation. On the Great Plains where
we had 2 lot of calcarecus scils the laburatory ai Lincoln used ammonium acetaie extracuica
beczuse the sum of cations doesn't work im the calcareous soils. Most of our data on the
Mollisols were acomnulated at the Lincoin iab where pH was measured and base saturation was
measured by ammoaiuny acetate at pH 7. Most of our datza en 'Jltisols were from the Reitsviile
laboratory where these same ipessurements were :sade by the sum of cations. When we began
to look at 35 percent or 50 percent or “what kave you, zs a limit that would affect the
classificanion of the series, we csuld not very well compare the two meathods because we had
only the sum of cations on the Ultiscls 2nd only ammonium zcetate on the Mollisois and the
Inczptisols. We had a few soils of which we hzd both. And one of thoze was the pedon 1 used
in the Seventh Approximarion a: ar exampie of an Ultisol. Now ii just happened that that was
quite rich in free oxides as well as kaolinite. it had 2 very considerabie pii-dependent charge.
So that it went 25 an Ultisol if we used swn of cations and it went as an Alfiss! if we used
ammonium acetate. Scime of the best Uitisels were Red- Yellow Podzcic soils in the southeast
at that ;soment. So withoui reaiizing whai cavsed hai pH-depeniden: chargz at that moment we
wen: shead aed said, wall, this soil, a reprasentative Red-Yellow Podzolic soil, is an Uitisol if
we use sum of caticas end S2 percent by ammornium acetate bur where yeéu have 3 large nH-
dependent charge that breaks down and it just happess thai that particular soil was one that had
a large pr-dependent cha:ge. That’s how it happened.
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Question 150

Hoizhev:
%ou have the Seventh Approximation here?

Bust:

Holzhey:
Sodium acetate. Don't you use the sodium acetate method? Didn’t Riverside use it?
Peterson:

They did for quite a few years. There's been a Iot of sedium acetate used in various
plzces in the US.

Holzhey:
Is it about comparabie o the sum of cations?
Peterson:

The sodium: acetzie? Well, it depends on the pF in which it is run, if ycu run ic at pid 7
then it’s closer to the ammonium aceate.

Hoizhey:

But ise't it specified in vour book as 8.2 in scdium acerate?
Peterson:

Sodinm acetste?

There is a procedure for e higher pi in our lab book but we haven't

used 1t 3 great deal,
Hoizhey:

You do nave one listed in there?

Petsrson:

There is one listed in there but it is one that was used vears ago. We dou't have 2 lot of
cata except sorxe of the older dGata using that tschaique.

We dida’t publisk the data by both methods here. We oniy published the sum of cations.

This is 62 the exanple of the Ultisol?

Guy Smith:
Yes,
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Rust:
Profile 12 of the upproximation?
Guy Smith:

This has an srgillic herizon with @ SYR 5/6-5/8 color and it has the reticulate mottling
beiow. These are things we don’t really expect in the Ultiscls as a geaeral rule. However, the
CEC per hundred grams of ciay is a bit over 50 milliequivalents which would not be
representative of most, or a great many at least, of our Uliisols. The clay mineralegy was not
known at this mement but with that you certainly have a ot of 2:1 lastice clay zs well as a iot
of free iron.

Question 151

Rust:
Dr. Holzhey the recommended procedure nowadays is, for the CECY
Holzhey:

Weil, jasi the procedurss that are srpecified in Soil Tuxonomy, cither the ammonium
acetste or the sum of cations. I might ask if you hzve any comment on the philosephy of using
procedures of this sort to classify seils as opposed to svaluating their performance. We hezr 3

.

lec of discussion absut kinds of cation exchange capacity msasuremenis in order o get at the

effective caiion exchange capacity which would be at the pH of ine soil and discussions about
attempts to use CEC measurements and base saturation messurements closer to the effective
cation exchaage capasity as the soil eccurs in the field. Of course, if you have different pHs
and a high pH-dependent charge then vou’re not exactly comparing one thiag to ancther. The
comparison is morz difficult than it would be if they were all run at oue ptl. Do you have any
comments on the -philosophy involved thare {or a tasonomic scheme?

Suy Smith:

Most of the data in the werid as a whole in CEC ha: been madea by ammonium acetate.
Data on the effective CE{ ars not yet very common. The sum of bases pius aluminum are
aliout the best approximation of that and sgain many laboratories have not bgthered io measure
aluwinum. Parucularly Europeans have been concersed with iron but never have looked at
zlumicum. 1 suppose that's because it has no color, They're getting imterested now in this
concept of using base saturation by sum of bases pius aluminum. Ve may get additional data in
the niot too distant future on that subject but the numbers of daa are Still quite small in the
western European countries. 1 think it would be much simpler if we have a standard method
for all kinds of soil if that method is applicable. I'm not sure about zmmonium acetate or about
sum of bases pius aluminum in calcareous scils. How reliable that might be, I believe at one
timz in the laboratery yon had a meihod for raeasuring exchanigeable cations in calcareous soils.
I can’t find tha! in the Lab Manual Number i, is it there?

Holzhey:

It is there but it turmen eut i be a litle more difficult than we had thought so we aren’t
usirg it Iz any case the procedure was developed out at Riverside and vsed for a while and
then we stopped using it partly becavss the time requirement and partly because we weren't
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getting what we thought it would do. Right now we don't have a standard procedure in our
laboratory fo get at the sum of exchangeable cations in the presence of carbonates.

Guy Smith

weli, then it seenis to be rather difficult to use a standard methed for all soils. There are
some coinplaints about our exchzngeable scdium, for example, in saline soils. A correciion we
make 15 for the scdium in the saturation extract Sut there are peopie whe Guestion the reliability
of that. Maybe this wouid not constituta a serious problem because the calcareous soils wouidn’t
be present in a greas many orders. You won't find them in a Spodosol or an Cxisol verv often.
Theoretically, they could ocour in an Oxisol though I haven't seen it as a result of
recalcification. If we have too many meihods that we use it does confuse the students. It does
increase the cost of equipment nicessary te make the determinations. If there was some w3y to
substitute surn of bases plus aluminum for another method in calcareous soils, I'd say our
probiem’s solved. But I den't know at this moment how one would manage that, to come down
to a single metihicd. It's perhaps a little bit like organic carhon. Commonly this is measwed
with acid dichromate. However, when you get intc soils with appreciable sulfides this breaks
down completely, because all the sulfides come out as carbon. You would have to ase then,
perhaps, 2 gravim:etric meghod for carbon oxidizing with dichromate or by combustion. They
should be very similar. But only the gravimetric method then could be used and people object
to that because they say it is so time-consuming.

Peterson:

If vyou use the dichromate method on soils with a high content of sodium chloride it
breaks down. It doesn’t break down, it explodes. With most wondrous crimson vapors boiling
off. At the time I'm glad ! didn’t know chromium was bad. Ag old, old chemist;y book that
I'd kept described 2xactly what was happening. Don't iry it on chloride-rich soils either. Quite
interesting.

Rust:

Well, with that power of technique 1 presume we should close.

Question 152

Rus

[a)

As they say in the baseball world, *We may be approaching something we call cleanup
positica”, in looking through the list of questions which I had assembled. ! seems to me that
we have covered most of thems, here or elsewhere, with a few exceptions that I am not too sure
about. I've asked a couple of you to look at some of them and see if therez are some things yet
to be covered. We laft off yesterday afternoon discussing some observations on the Spodosols
that are possibly Alfisols. Are there any additionat questions in the area of Alfisal
observations?

Whitesige:

In the argiilic norizon defiuition ii’s suggested that the ratio of fine to total clay, i the
illuvial companed to the eluvial horizoi, should be absout 1/3 grezter.
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Guy Smith:
Or the underlying horizon.

Whiteside:

Yes, or the underlying horizon. It seems to me that this is too high where we are
intergrading to Inceptisois. In other words, it scems it just may be more cf a centra! definition
than a borderiine definition. Wouid you agree with that or is that not agrecable?

Guy Smith:

We don’t have enough bard data really. The bulk of the measurements of fine clay have
come from Ohio State lzboratcry but we had fragmental data fropma North Dakota and a few
other places and whers an occasional soil had been studied but not on a routine basis. Only

Loxk §

Ohio State, that I know of, at thai time at least, had measured the five ciay. The definition
chazged graduslly as a resuit of the introduction of that ratis jn some of the early supplements
to the Reventh Approximation. Some additicna! studies were stimulated and we ran into soils
that we were confident had an argillic horizon but in which the ratio did not change
appreciably. So that was removed as a requirement and left as some sort of a supplemental
cbservation that one might make ip case of doubt but it is ot vequired at ail any more. There
are two qualifications there and I think the words are ‘usually’ and ‘about’. We have very few
data on Ultiscds, the ratio of fine and comrse clay. Very hard to find in the literature and the
Lincolr: lab so far zs [ know does pot ve! make these 2xcept ~:_ occas:onaily fer particuiar
studies.

Whiteside:

In the recenily compleied SSIR 26, for Michigan, 35 pedons of soil series with argillic
horizons (sampled in Michigan from 1963-197$ inclusive), were analyzed by US.D.A. 32 of
these¢ pedons were snalyzed (or fire clay and toual clay! Of these over 1/4 had fine-clay/clay in
the Bt/Ap or B3 or C ratio of only 1.1 instsad of over 1.3 Only 14 (44%) had ratios of !.3.
The average of the maximum ratio in each of these 32 pedons was i.38.

Question 152

Fenton;

The Russians have been doing a considerable amoun: of work or the compasition of
organic maiter, breaking it down into different fractions and so forth. In your experience do
you think thot ir the U.S. we shouid be looking to that iype or those types of analyses to,
perhaps, sefine our ciassification. Do you think these are important charactesistics or should
just the total amouat of organic matter be the primary criterion?

Guy Smith:

They use the ratio betweer humic and fluvie acid as diagnostic criterin. We don’t have a
lot of data in the U'S. on this subject. You have to go (o other countrics. For example, ! have
to g Canaca for a moment, where they took a soil, I think it w2s in Saskaichewan, and with
fertilization over a perind of couple of decades the ratio reversed itself. Ii's a very unstable
thing, I believe, in-the soil. That was the reason, after having locked at what data I couid find,
1'foursd this reversal of the ratios as a rezult of cultivation under reasonable fertilization in
contrast to the svil under the natural vegetation. It may be that it has a good deal of genetic
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significance in uncuitivated soils. But if we're going to keep the cultivated and the uncultivated
equivalents together it's a diftficuilt thing to use. ORSTOM, tke French overseas soils people,
commonly make that analysis. They find, between the Mollisols developed in ash and the
Andepts, there’s a very large differsnce. Some of the Mollisols in ash have almost 2z huudred
percent humic 2<id and there's virtially none in the Andepts of Ecuador. This certainiy reflects
something that has been going on in those soils. The Moliisols are cultivated in Ecuador and
have been for .cme hundreds of years ard the Andepts mostly arz left aione and grazed. PBug
there’s an enorimous difference in this ratic tiizcre. You f ind this in pubiications of Le FPedologis
and in ORSTOM's Cahier de Pedologie.

Question 154

Rieger:

Ir cultivated soils isn’t it primarily hurmic acid rather than fluvic?
Guy Smith:

Yes, but it’s aiso z difference between Andepts and Mollisels. I've vever seen such
Mollisols as they have in the ask in Ecuador wheie ths clay is pure halloysitz. Those scils have
been cnitivated by the Incas for an unknown length of time but without fertilization. 1 talked
with one cultivator who was about to harvest his corn and I estimated that his yield wouid be

abcit 46 bujac. 1 asked him what fertilizer he used and he said bhe had never used sny. [
strengthened my desirp 10 keep the Meilisois together.

Question 155

Peterson:
Why do they not cultivate the Andepts in Ecuzdor?
They didn’t get satisfactory yislds.
Peterson:
It wasn't worth it?
It wasn’t entirely a matter of soil temperature, the Andepte you can find at znv elevation.

But the yields are so low that they're rarely cultivated. Kemember they don't have access o
fertilizers.
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Rust:

Guy, I believe at one time in the davelopment of the mollic epipedon concept you had the
notion of using the carbon-nitrogen ratic as a part of the definition but i believe that was
abandoned.

Guy Smith:

Yes, as a general rule the C/N ratio in the Molliscis wili be ! , 11, 10 scmething in that
range but we kept finding the exceptions for reasons that are unknown (o me. where the C/N
ratic went up to 15 or i6, particularly ia the Aquolls. And sc we thought if we had to go that
high it wouldi’t make any particular distinction from other kinds of soil and we dropped thai
ratio. As I recall the very wide ones were alwavs in an Aguoil.

Tt
(&)
o

Questior

s

Ruse

The question was agked, and you probat!ly have responded ic it elsewhere, of the
importance that you have given to the argillic horizon. It would appear to some that the argillic
horizon 1s *weighted® higher than other diagnostic subhorizoas. Is that s fair statemeant?

Guy Emith:

I don’t think so. We look at Taxsuomy and we find that the mollic epipedon is given
priority 10 the argillic horizom and that the presence or absence of an argillic horizon is
recognized only at the great group ievel in Sorells, in Ustolis and Udolls. The oxic horizon
generally is given ~reccdence over the argillic horizon. We made the statement here that the
argiliic horizon by iwself has virtuezlly no significance to soil classification except to indicate
some sort of landscape stability, When taken in combination with other properties, it can
become importzat. The siatement may have been extreme, mayoe it's more imporiant than [
think, particularly in respsct to plant growth., The argiliic horizon normally has fairly well
developed clay skins and these differ in compositien from the rest of the argillic horizon. Cnly
a few studies of this, mostlv by Dr. Buol, in a docrorate thesis in Wisconsin and some other
papers on the Ultisols of Kcrcih Caurolina show that the clay skins are much richer in nutrients
that are cycled in the soil than the pedon interiors. This could be 2 very critical problem in the
Ultisol in particular, where we commonly have calcium deficizncies in the subscil that are
seve. encugh that the plant roots are unatie (o enter. The presence of the clay skins with their
higher nutrient conient may expiaiz why we find roots in some Uitisols where the growth
analysis of the whole soil, the whole subsoil shows litile calcium so that there’s no way to
understand how the roots got there, the ones that are descrited. But if you read the description
closely you will see that thes: rocts remain between the peds and do not enter the peds.

/Rus!::

This observation wouwid appear to bz a warning to the soil chemists that makes
"hamburger” out oi the soi beforc they analyze it.

Guy Smith:
1 don’t understard wiy with 2 microprobe the soil scientists haven’t made more studies of
t

$
this sort. But even Buol ia Souti: Carolina forgot to 2nalyze for calcium in clay skins and that
was perhaps the most critical eiemeni tha: he shouid have been isoking at.
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Question 157

Hanson:

i have some arguments with my collieagu
compare soils in greenhouse pots. 1 haven't eally seriously debated it bur I was hopiag to
convince them that I didn’t think they should call a mutilated sample of soil a given soil name.
That shouid be distinguished from a soil because ihe definition of 2 soii is a natural body.

es Going greenhouse experiments where they will
eanll:

o L b

Guv Smiih:

1 don’t think they should use the series rame. They should perhaps s2y where thev got it
fiom, what soil. But it is not a soil in the seuse that we are classifying soils. A soil has many
meanings and ...

Hanson:
The temperature is different, the moisture regime is different, it's not in it's environment,

Guy Smith:

People have written me that if they told their wives there wasn' any s¢il in the pot where
she was growing her plants that thev'd be thrown out of the house,

Hanson:

We nced some terminology that would distinguish the difference between a natural soi
and a soil that’s been transplanted. I don’s know if there is any suggesied terminolagy.

Guy Smith:

I don’t know of any common word that cne wouid substitute.  Soil has a number of
meanings in the English language. 1f you Jook it up in the Oxford Dictivnary of the Epglish
language it takes about two to three nages.

uestion 158

Rust:

You have spoken of the Aifisols and the shservations of the clay skins in the jower rart
of the argillic T presume. This brings the point of the question that hzs been asked and | guess
you've probadly respondad to this also -- of the rule or the differentiation based on the 35%
base saturation distinguishing betwesn Ultisols and Alfisois. Was this criteria a long wme
brewing, as we say, or how did it develop?

Guy Smith:

, It was a losg time brewing. From the early data that we had when we began this work, it
~way obvious that in the Gray-Brown Podzolic soils the base saturation increased with deoth, or
was 100%, whereas in the Ultisols, the base saturstion decreasss with depth ia the scil. At one
stage we lried to make the distiniction on the base saturation cof the argillic horizon refative
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the underlying hurizon. ‘The base saturation was low and it decreased with further depth, |
think we had 2 limit at that time of 35% and, in the Sixth Approximatisi, the order that
became Ultisnis was defined as having 3 textural B with basc saturation less than 35% or base
saturation which decreuses with depth from B to C. After this Sixth Approxination came out, [
believe: we kept much the same definitions in the Seventh. This stimulated some studies
particularly in Maryland, Penasylvania, New Jersey where it had been a practice since the
seytlers first came to the U.S. to apply small amounts of burned lime to soil once a rotation. We
nad these scils that were on the coastal plain, very ol soils in a huirid ciimate that had been
lirsed for upwards of about thiee hundred yeais, If we sampied in the forest areas that had ot
teen cleared we had exiremig!y low base saturation but if we sampled 1 the fields that had long
bean cultivaied and lin:ed, odase saturation 'was commenly about 60% through the argiliic
borivon. We still had the pioblem of whetier or not this was a targe enough change to
recogiize new series for the woodlots as distinct from those of the fields on the farms in this
area. Most of the people feit that it was not warranted 1o change the series becsuse one was %
woadlot and ihe viher wus cultivated but it would be useful to keep the same series s5 that the
experiesce the people had from the cukivated field could be extended into the woodlots. To
keep these soils as Ultisolz instead of Alfisols we had to modify the definition and we set the
depth 2t which the buse saturation should be under 5% at, I think, one meter or 1.8 meters. if
we did this then we cculd keep tie soils together in a seriss. We have a complication in that
definition, sthai comes from the soils from basalt in ths southeast where the base saturation
haags just above or just beiow 35% at cne meter eight. So theres a very coz:plicated definiticn
ihxt is in there just to keep a fow soils frem basals in the same veries. And it is azdmittedly not
an easy ihing t0 map when the base saturation at that depth is unpredictable. You know i1 is
going 1o be in the neighborhood of 35% but it may be 30, it may be 40. This is not 2 wide
mange but the seils thal cause ihis compiicated definiticn on depth were minior in exient in the
U.S. But importans in some ountries.

Cuestion 159

Rusi:
Any other Questions rizced 1o Alfisols?

Hall

lust a coinmert and maybe you huve a refizctios. Commonly, in aperatios, the atiempt is
mazie o correlate pH with base saturation apd in eastern Chin this becomes very difficul¢ and
causes a lot of problems. We2're trying 10 ‘uneducare’ them to the fact that this doesn’t work.
Was pH censidersd at any fime in the deveicpment of Tszonomy rither than base saturziion?

Guv 3miin:

No, not ihat { know of. It was considesed but it didn't get written inra any definiiion
except oH appears in the defisitions «f the Sulizqueots. A the family leve! we have some pH
limits for Histarols and s0 on. Bat otherwise we have kepi pH cul. The pH is quite a variabls
thing with respect to base saturation and it varies gaite a bit from one place to another. It
depends on when you taks: your sampiz what tive pH is going is be. It can have half a usit, or
ocuasinalily even a uuif, variability with the scason. Toe bad Rzouse Faraham in'i here because
soxne of the must cureful studies have been on Histosols in Finland wheie they found the pH
varying practicsily une anit seasonaliy. ! think Michigan has some studies 6 this <or,
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Whiteside:
Yes, usuzally we get 3 10 6 tenins seasonal variation.
Rieger:

Just as a comment. Quite a few Alfisols in cryic and even pergelic regions are not now
acknowiedged in Taxoaomy that do need to be added when the time comes.

Guy Smith:

We had no report of any soils with a-gillic horizens and pergelic temperatuies in the U.S.
The Russians do have such soiis

Rieger:
Not only Boralfs but Cryaguaifs. £Zven Natriborcils. Natraqualfs are zlso in the cold zrei.

In your Ultisci definition you originally had color in there, didn’t you? Wasn't there 2 six
chroma in there at one timga?

Guy Simith:

That shows up in the Fowrth Approximation, 1955. 1t disappeared in the Fifth
Approximaiion dated 1956. Tt was tested and after a year apparently was dropped. I do not
recali the d:tails of that.

Question 160

Rust

Is there anything clse regarding Alfisols? Shali we turn to another order? Are there any
other historical concerns about the developmeant of the Moilise! order?

¥Fenton:

In an earjier pubiication, specifically, Prairie Soils of the Uoper Mississippi Valley, there
is a2 statement that I'm interested in. It 2tates thai, in terms of A liorizon thickness, inciuded in
the Prairie Soils would be soils that had six inches or more of A horizon. I was wondering if
that includes soils that we wculd now call Moilic Hapludalfs. Was the original thinking that
some, assuming ncw that Prairie Soils and Molliscis are roughly equivalent, of those soils thst
would have been inciudec in the Prairie Soils shouid be excluded from the Mollisols?

Guy Smith:

The thmkmg at that time did not include soils having, shall we say, a lighter colored
eluvial horizon above the argiilic horizon, even though the plow layer of the soil was six or
seven inches thick and wus dark in color, These were not considered Prairie Soils at that time.
In that paper we were considering the various soils that had bteen called Prairie Scils but we
 knew nothing about those in the western states or on the southern plains. So we specificaily
ntled the paper e.O ehmmaie those Prairie Scils from the discussion. Dur thinking at that time
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was those were Gray-Brown Podzolic soils and could be distinguished from the Prairie Soils by
the presence of what we then called an A2 horizon. And those 1 think have remained as
Alfisols nct as Mollisols.

Questicn 101

Fenton:

It's in some of those that have the morphology or some of the morphology of an A2
horizon, we'll say the platy structure, but the color may be dark enough to qualify for a moliic
epipedon. Thev don’t dry to 6 value. I was wondering if the presence of the A2 horizon should
be a diagnostic criterion? There's a grey area between the so-called incipient A2 horizon or
even a weil developed A2 horizon with platy structure that's dark colored in the albic horizon.
I suppose that’s one of those borderline cases that couldn’t be covered?

Quy Smith:

We didn’t try to cover that. If the colors, dry and mois:, are dark enough for a mollic
spipedon, the distinction of the piaty structure was not brou;,ht into Taxonomy. 1 had long
discussions in Iowa about whether or not, say in the loess in northeastern lowa, we could
identify threa or four series. The cne thhout any forest infiuence, the one thhouf any grass
influence showing in the prof ile, then a prairie soil mterqradmg to a forest soil and the forest
soil intergrading to the prairie soil. And the general feeling in Iowa was that we could only
recognize one intergrada,, not two. And having had those long discussions when we got into the
business of writing Soil Taxonory we did not provide for both intergrades, only for one, the
forest soil that stiil shows 2 prairie influence.

Question 1672

r.ust

v ~We have, Guy, a subgroup in the Mollisols called the Vermiborolls in which there’s
recognition given to the action of the earthworm. Ars there other soil orders where we need 1o
consider where this kind of faunal activity needs to be a matter of consideration, or perhaps put
it ancther way, at what point do we have to coasider the earthworm or faunal activity?

* Guy Smith: -

There’s been considerable discussion about this. I can give ysu an example from Europe,
uot from the U.S. There it is possile to maintain 2 50:il under grass for some hundreds of years
‘particularly in some of the Duich orchards. And if you have a pit you find the odd remnant of
a biacky ped of an argxllm horizon that has not been chewed rp by worms as yet but I thought
at ‘one iime, I still think, we probably need a ‘Vermiorthent’. Professor Tavernier in the Near
“East has pointed cut to me in conversation that the many of the long-term irrigation soils are
- extremely” worniy and that tney need to be distinguished from the soils that have been imga(ed
. -for short peri {ds‘ and do not have the faunal activity. The irrigation in those soils is commoniy
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with somewhat muddy water. You get fine stratifications that would make tke soil za Extisol
where there is no worm activity but the worms destroy that within a matter of some hundreds
of years at least. Now, I have not seen these soils, nor have I seen a description of them bug
they came up for discussion at the International Correlaticn Conference that was held in Syria
and Lebanon last summer. The proceedings of that conference wili probably have something to
say about these soils. In New Zealand I strongiy considered the definiticn of & Vermic
epipedon. There the agriculture is almost entirely pastoral on most of the two island and the
worms can multiply. They were introduced and they have multiplied under the permanent grass
with high fertilization. They make a problem for us in that the epipedon is dark enough for 2
mollic epipedon, base saturation is high enough and the dark colors extend ic the depth at
which the worms spend the winter. This is just in the neighborhood of the 25 centimeters
that’s required for a moilic epipedon. So we get these soils with an epinedon that is mollic to 26
centimeters, 27 centimeters. On the other side of the pit it's 24 centimeters thick. Ii's just on
the 25 centimeter limit and it’s causing a problem in the application of Soi! Taxonomy in Mew
Zealand. It’s entirely due to worm activity but an activity that terminates at about 25
centimeters whereas the Vermiborolls of the steppes of Russia show intease worm mixing to
depths of at least 2 meters. That's the thickness of the mollic epipedon in these soils of the
Russian steppes. Those were the ones that caused us to establish the vermic great groups of
Borolls, Udolls and Ustolls. We have all three in Europe.

Question 183

Feterson:

V¥/hy cdo you think they have the intense earthworm activity in the Russian steppes and we
dor’t see it here in cur grasslands to that degree?

Guy Smith:

In the first place, they have another species of worm. This is the so-called rain-worm of
Europe, which we do not have in the U.S. They have been introduced here now, but they wers
native there and as long as those soils remain under grass, there are enormous populations of

earthworms in those soils. When they are cultivaied, the populaticn drops, but the evidence of
their actavity persists. That’s Lumbricus terrestris.

Question 164

Rust:
On the other kinds of faunal activity, and I guess you've observed them as wel! as most of

us, in the African continent. the termitariums are a2 common feature of the landscape. Do we
- ‘reach a point where we have to consider this also in the same way?
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Guy Smith:

The way the definition of the vermic groups is writien the disturbance i due to animals
but not necessarily to worms. If we begin to find significant numbers of soils that have been
disturted by other kinds ¢f animals then we might consider changing the formative element in
the name from cne suggesting worm to somethmg eise. What it would be 1 wouid not know.
We have a few so0il3 in the U.S. where the disturbance has beein due mostly to ths prairie dog. H
forget where I have sz2zn those, I think Montar2. But it was in the notthwest somnwhere waere

basalt. Fred, l don’t know whether you have aomethmg like that in Utah or not.

Peterson:

In Washington staie. I remembcr seeing pedor-sized spots that are mixed down to the
baszlt where the }oess is shailow over the basalt, some 30 or 40 inches deep. Within that mixed
material, the upper 12 inches is largely non-calcarevus, even though there are chips of
carbonatz in it that were brought up from a calcic horizon. But the matrix is ncii-calcarecus,
whereas icward the bottom of these mixed spots the entire soil is calcareous beczuse of the
mixing upward of the carbonate. Yn this situation there is considerable mixing. 1 might add
tiiat at least in the Great Basin, the harvesicr ants seem to create bare spots on Haplargids and
Durargids. These bare spots are like slick spcis. Many have a harvesier ant nest in the center
of them. If you dig through the crusted epipedon, you're api to find an abrupt textursl
boundary in the spot. Perhaps the harvester ant zmoves into thase spots, prefirs them bscause
perhaps they have a drier nesting volume under this abrupt textura} boundary; I've never
satisfied myself which way it goes, wheiher the ant comes first or it picks the spot, but it
effects the epipedon most, rather than mixing to depth over o large area.

Guy Smith:

We had one soi! sampled in Venezuela, an Aridisol, where, for some reascn, thev sampled
in an ant mouud. This particular ant carries organic matter underground. The descriniion
mentions the presence of holes that are filled with organic materials to a considerable depth.
The pH of that soi} was about 3.6. I wsant to look at the soil to see what was going on, but [
couldn't recover the g¢xact site although I cculd get ciose to it. I couidn't find ihe ari mound
that they had sampled. Conductivity of the saiuration extract was somewhere arcund 12 to 15.
When we looked at the anions and catiois that we normally cietermine, they wouidn’t balance,
so I asked the laboratory to dig the sample out and rum nitrates. It had large amounts of
nitrates in the saturaticn extract of the soil in that mound. Now that weuld be a significant
difference, I suspect, but ycu’d only have one or two pedons of that. But only by accident did
I find that this situation existed, Liecause when I sampled a transect that I thougni should cross
the point¢ where they had taken this sample, I couldn’t find anything remotcly resembling the
nitrate contents. But 3.6 1s noc an vncommon pH for Aridisols in Venezuela. Is not
necessarily due to the aitrates. It’s due tc the aluminum in the saturacion extract.

Question 165
Poterson:

Are those aveas that were previously undsr a wnt chunate that formed highl'y weathcred
: saprohte and are now dryv
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Guy Smith:

I could not answer that. These are not Argids; they're Orthids.

Question 166

Rust:

Having considered the ant at length iet us recess for a few moments...Dr. Fenton, you had
another question on Mollisols?

Fenton:

For historical perspective if we put together in a working hypothesis what we think is
known concerning past vegetational changes, jandscape evolutice and so forth, it would appear
that, cn our loess-derived soils in Jowa, you could build a case that some of the soils on the
stable upland positions are really polygenetic in terms of their vegetative history;, whereas in
terms of jandscape cvolution the associated soils on siopes are younger and probably formed
under only prairie vegetation. Based on the criteria of the mollic epipedon these soils are all
classified the same way. If this hypothiesis shouid prove to te true and there were other lines of
evidences to support it, wonid you think that these differences should be reflected in their
classification?

Guy Smits:

I don’t have any firm opinion on that. We discussed that as early as 1930 in illinois, the
iifferencas between the Tuma in one part of lilinois versus another. We have the sams
differences in Jowa, in sorae of the Tamez, the argillic horizons shows very distinct skeletans
and, in other kinds of Tama, in other areas, do noi. We began to discuss this at least in 1930 in
Illincis. The work of Ruhe and Walker o the vegetative sequance in Jowa would suggest that
at izast some of the Tama at one time had a forest vegetation and these skeletans, the argillic
horizons, the skeleton inay date from that time. This was a boreal forest and the skeletans are
much more distinct in the Beralfs now than in the Udalfs. So far as I can se2, there is this
genetic difference wiikin the Tasma series in both Illinois and Iowa. We never could make any
different interpretations for one kind of Tama than we made ior the other and while we have
discussed both in Illinois and Iowa aboui the wisdom of mzking the separation nobody has ever
seriously proposed that they separaie them in mapping. ‘

Question 167

Rust

R Then we -will go backwards, alphabetically, from Motilisols to Histcsols for some additional
" comeerns. . . ,

27k -




Minnesota Interview

Tarnocai;

We found in Canada that two cortroi sections 130 and 160 cm, were not very useful and
also complicated the classification. In the mid-70's we changed that and are ncw using only one
control section, 160 cm; zero to forty cm, surface tier; 40 to 120 cm middle tier, and etc. What
is your reaction to using only one contro} secticn for the classification of organic soils?

Guy Smith:

1 have no distinct reaction for or against. The two control sections were provided cn a
theoretical ground, the whole classification that was propesed for Histosols was a theoretical one
that we could not test in the U.S. because of lack of defined series. The theoretical basis, as I
-ecall, was that, if we had 2 very low bulk density materiali before drainage, it would have
about the same contro! section that the higher bulk density organic materials would have after
drainage. Now if it isn't being drained, certainly it is not useful. But this was only a
theoretical consideration and if it doesn’t work in practice it surely shouid be abandoned.

Tarnocai:

My other question is also related to Histosols specifically to the use of the term "freely
drained®, in relation tc the description of Folist. We use this term, too, and we have difficulty
in defining what ‘freely drained’ means. Could you suggest z definition {or freely drainegd?

Guy Smith:

It woulcd have to be in terms of the absence of groundwates for certain periods either the
year-round or so many months 2 year. I can not suggest whas sort of fimits you should use.
The concept comes from the soils that we have on the island of Hawaii where we have a forest
growiag on lava and a lister which falls down the cracks between the blocks of the lava. On
these soiis there is never any groundwater, but if it dozsn’t rain teday it’s a drought.

Tarnocai:

Yes, basicaily, this is the situation that we are looking at when these soils occur in a high
rainfall area, le?’s say zainfall precipitaiion is a hundred inches or sometimes more in the Pacific
coast aad T think, Alaska ton. After a rain iiese soils are saturated, but if you have a rain-free
period for a few days, they are freely drained.

Guy Smith:

They would fit our concept of well drained soils.

Tarnocat:
o Well drained soils, but there is 5 period of tirse, I think, when they gre saturated. This is
a little bit confusing, when it is compared o definition of well drained. This is where we are
‘having problems.

Guy Smith:

~ How long are these saturated periods?

“Tagmocai:

.. ‘Well, if you have a ‘wet period of a few days they are saturated for 2 week or so, or if
_you have a longer one they are saturated for 2 longer period. It depends on how long the rainy
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Guy Smith:
Does the water flow into a bore hole?

Tarnocai:

Oh, yes, it just pours out, almost like a heavy groundwater discharge.
Guy Smith:

it's moving?
Tarnocai:

It's moving, yes. These soils are situated mainly on the slope position in Coastal British
Columbia, Vancouver Istand and the Queen Charloste Islands and I think, they arg also found in
Alaska. :

Guy Smith:

These moving groundwaters in general seem to carry oxygen. Where I've seen the soil
with moving groundwater there was no evidence of mottiing or reduction of iron, segregation.
Sometimes there has been evidence of removal of iron from the scil, but rot reduction and
segregation. This was buiit into the definition of saturation with water.

Tarnocai:
It's on page 217.
Guy Smith:

This doesn’t speak of free drainage. [t's in the discussion. These are the more or less
{rzely drained Histosols. But then the definition says they’re never saturated with water for
more thun a few days following heavy rzins and etc. That's page 217 whers it staris. That's
not the definition. That’s the general concept. The definition is on ths next page, 218 at the
top, whera we don’t use the torin. Saturated with water is discussed uader the aquic moisture
regime, page 54. Perhaps it could have been written better by saying we do not have an aquic
moisture regime instead of not saturated with water.

Rieger:

Where we find ihess soils in southeastern Alaska, we don'’t have much trouble with them
- because the scil really consists of the same coarse litter that you find over the loess, except in
this case they are directly over bedrock or in another case, over fragmental material. We had
the usval fragmenia! sequence. When you get up above the forest, above treeline, vou find
crganic soils azain shallow over bedrock which are coasiantly saturated. Those would be ihe
Histosols. We never had any difficulty with these we call the Folisis. After the rain they dry
out. There are sorae other areas further north ajong the Aleutian Islands where it's Folist or
lithic Histosols. o

Guy Smith:

We need considerable further discussion on classification of some of these soils of yours
wiere you have quite a thick O horizes over a minimal soil which may ve 2 Spedosol or
ApZisol or what have you. Virtually 21l the rooting is in the O horizon and these are considersd
mineral soils, Should they be? This needs discussico on the part of the pesple who know

__something nbout these soils. i’s not outside of my experience. I’ve seen such soils in the Alps

o
-

; in Furope but to just se: one pit does not suggast how we should classify tiem. So I think that
- when and if we have a committee to discuss the organization, re-organization of the Histoscis
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classification that they should consider this pariicular problem also. The definition of the
Histosol,

Rieger:

Gff the top of my head i strongly favor continuing 1o consider these mineral soils 2s fong
zs there is a developed soil velow this thick O horizon. They're rea’ly no different then other
soils except that the O horizon i thicker and the rooting is shaliower.

Tarnocai:

Relating to your question, we did that same thing. The criticism we received from ihe
forestry pecple is that most of the rooting zone is in the O horizon and thai's where most of the
nutrients come from. The management ¢f the forest is tiie management of the O horizen of the
mincral 50il. They said we can net l1ack at these as mineral soils becaase they don‘t behave like
mineral soils. The vegetation that they support is supnorted by the 0 horizon, not the mingral
soil. This created the problem. This is why we aie¢ reviewing the whole Orjanic order it the
Canadian Soil Classification. On the Pacific coast most of these soils preduce high quality
timber so it's not just 4 margiral type of timber growth on these sails.

Guy Smith:

These are soils where there is virtually no hazard of fire burning off the O horizon?
Ricger:

There 2ve some fires occasionally, rareiy.

Guy Smiih:

Burn ia the 07
Tarnocai:

As a student, T was u fore_st fighter, One of these areas in the Rivers Inlet, Britich
Colvmbia buraed down to the bedrock. After the burn, after the fire we weny back to collect
some of our aquioment that we had jefi along the creek. Al of the roois were up and sitting
like tripods cn the bedrock. We were walking between these roots and the trunks were way up
above us, z2bout a rueter or a eter and 2 haif, which was the depth of the O horizon.

Rieger: 2

In that area the drainage is such that ;f you have nc rain for tws or three wecks the fire
hazard becomes zlmost exireme.

Question 158

Tummocii:

-+ 1kave another gusstion relating to this problem. We have also found in these areas that
“peat material (wet ¢rganic waterial derived from wetland vegetation) and Folist material (which
- 1s 3 .forest leiter) could o~.ur in thie same soil profile.- Now, we “ave these two materials which
. are morphologically very similar. It's a moderately tc wel! decomposed organic material -- the
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botanical component is not readily visible -- and thai creates two problems for us. One of
them is to identify and separate these two maierials for mappirnig purposes, and the sscond is to
ciassify such a soil which is composed of two contrasting arganic materials, one being forest
litter (produced by forest vegetation and a freely drainad condition} and the other bzing peat (a
poorly drained organic material produced by wetland vegetation). I wonder if you have any
suggestion as ic how (G Separate these two genetically different organic materizls? And
secondly, how wouid you classify such a soil?

Guy Smith:

First, { have no suggestions on how to separate them. You must know how (o do it or vou
wouldn’t recognize that they did.

Tarnocai:
We are looking for answers. We don’t kaow them yet,
Gy Smith:

And for me to make g statemient on how to classify these soiis wouid be very rash. My
 knowledge ip that is deficient.

Tarnocai:

This is a kind of an intergrade between the wet organic, wet Histosols and the Folist. I
think Ugoliri just published a paper from Alaska, just recently,

Question 160

Rust
You have no simifar situations, Dr. Reiger, quite like thas?
Rieger:

No, I just can’t bring any to mind. Now this is, I didn't quite get it straight, an G
horizon, forest iitter over peat substratum?

Tarnocai:

Yes. What really is happening is that we have a wetland and then, for some reason, forest
- invades this.  Sc we have peat and the forest comes over. Of course, the wetiand situation
‘Stops. -ther you have an upland forest, mainly hemlock and red cedar, a neavy growth about
110 fset tali and several feet in diameter. We are talking about heavy timber. This situation
- -produces litter which is & Folist. What Ugolini described in southern Alaska is just the

- opposite. You have a Folist developing first aud then some kind of 2 natural drainage change.
We have botix sitvations. That's how the two materiais arise.

Th_e-di'vision‘ for contrasiing materials in the Histosol classification does not take care of
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Tarnocat:
We have the same problem: in the lower level of the classifications.
Rieger:

‘We have had & situation where a peat bog becomes drained naturaily, the forest invades
and then you do have basically an organic scil supporting the forest. 1 think the classification
can handie that one. The wet substratum and the well draired overburden.

Rust:

Maybe we Liave to pass from wat to dry. Dr. Peterson?

Question 170

Peterson:

Guy, I'd like to gc back to a question in Dr. Rust’s list. 1 waat to rephrase it. Question
number 28 asks why the aridic soil moisture regime is introguced 2t the great group levei in the
Entisols whereas it is an order-level criteria for the Aridisols. I think you answered that earlier
when you were describing how you chose javels of generalization. You chose to introduce the
soil moisture regimes in the Entiscls down one step from the wsua! suborder levei beczuse you
had used the suborder level for other features. I'd like to rechrase that question ip another way
and ask you what was the background thinking for separating aridic soils with pedogenic
horizons from those without pedogsnic horizcns?  Earlier thinking seems to group everyihing

~that is dry together, regardless of ihe {eatures of the profile. As the author of this question 28
says, Taxonomy produces a great group sit'ing next to an ocder in the sarne landscape and with
a coczamon boundary. :

Guy Smith:

I supposz that this was a distinction that came from our experience with the 1938
ciassification where soils without horizons were grouped as Azonal <oiis in one order. That was
the only order that was based on a soil property. The Azonal order. It probably came from the
-early experience with the European classifications where 2 coarse subdivision of soils was made
on tihe basis of the horizon designations: soils with cnly a C horizoa, those with AC horizons,
those with ABC horizoas. The first group of soils without genetic horizons was generally
separated in ihe Europear classifications as well as the American. This i3 provably an
- inheritunce from the previous classifications; most of them made this distinction of soils with
~and without genetic horizons. I can not recall any serious criticism of the idea of allowing the
‘Eatisols to have aa aridic moisture regime in the arid landscapes. VYou have soils with and
without horizons, just as'you do in other landscapes. These were separated in other landscapes
and we probatly simeiy carried it on over iuto the arid regions. So we had the Aridisols which
~were considered to be soils of arid regions with generic horizens. And the Entisols wage
- considered to be truly Azopal. They could have any moisture regime as long as they had no
. horizons. It's more difficult to ezplzin why we had the Torrerts -~ Vertisols with an aridic
moisture regimz -- instead of putting them into a veriic great group o7 Aridisols. Actually,
tneir horizonation is extremely weak. The Torrox would be ancther suborder of the Oxisols

¢ with aridic: moisture regimes -- and this hes come up severil times in these converssiions --

“why do we have these iorric suborders instead of putting them all inio Aridisols? The Torrox
do have an oxic jorizop. ‘I can not say that Torrerts have very much horizoaation bui they do
-« have fie ‘potential shrink-swsii and cracks and so on of the other Vertisols. You would surely
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have to say that one may question the logic of all this, but the Taxcnomy evoived slowly and
some of the ideas from some of the eariier approximations carried over, presumably because no
one criticized them.

Peterson:

I want to say that I am not criticizing it. Rather, it seems to me that this particular
question of how the Entisols are treated in aridic ciimates is another reflection of people
thinking atout the Taxenomy as if it were a key rather than a hierarchy, and that diagrostics
should appear i only one categorical level rather than having the possibility of appearir’ at
various categorical levels. For example, the first time I saw any of the new @axonomy © S it
the Third Appreximation. 1 tried to lay out what the diagnostics were for each cutegory, and 1
found that they were jumping around. I went to Henry Smith and I toid him this was an
absolutely inane way to do it! I was upset because it was not constructed in nice key-like form.
I thougitt, at that time, thai a diagnostic should be used at only one categorical level, and that it
shonld apply to every class at that ievel, even if at degree 0. I was wreag at that time. 1
wonder i€ some people are not still upset by the Taxonomy not working like a simple key.

B e S et miny

These are peopls who probably don't understand that taxozomy bas a purpose that's
spelled out. Thesy want a theoretical classification. To serve the functions of the soil survey,
the taxonomy has to be wusable as a key for correlation. You must be able to trace a soil down,
but if you carrv this idea that you must use a given characteristic in the same categorv for all
seils, you are going o come up with, not an infinite number of categories, but a very lzrge
number of catcgories. Then you must completely abandon the nomenclature that we have. |
den’t Zhink you'li iind a better nomenclature in any taxonomy than the one we have. If's a
useful one for communication. But this adherence to a sivict theorstica! insisience on usiug a
given characteristic oniy once in the taxonomy and in the same category in all soils is going 15
encrmously mulliply the aumber of categories and destroy the nontenclature completely. You
‘must alsc remember that we make soil survevs at different scales. For the small scals maps we
tend to wse the higher categories, generally the grest groups or even suborders. For the iarge

- scale maps we use phases of series and families and even subgrouns. If we ars geing 0 use a
given property, such as the moisture regime, in only one catagory for aii soils, then you don't
have the choice of making a broad subdivision of soil climate for small-scale maps and a fine
subdivisica for largs scale maps.  You are restricted in what you can do and the peopls who

criticize. Taxonomy forget completely that we do make soil maps at small scales as well as at
large scales. The requirements of the surveys vary with the scale. The Taxonomy is intended
to permit broad subdivisions for the small-scale maps and fine subdivisions for the iarge-scale

maps.
Question 171
. Petarson:

- .Td like 0 ask vou az accessory -~ back to general philosophy for a ‘while, Whei we are
- teaching the logic of classification, wouid it be fair to say thai when attempting to define the
- ‘different calegories ¢f a hierarchy, you can't effectively definz them by tellinig what the
~diagnostics are, rather you have o tell what the purpose of the category is to distinguist:
tetween categories? - I halieve vou've done that in the Soil Taxonomy. Approached it in that

fashion. .+
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Guy Smith:
We have tried tc. Yas.
Peterson:

That would emphasize again thai when we are trying tc teach what classification is, we
should emjhasize the difference beiween the keys and hierarchies.

When you come i0 the logic of the classification; I think that ther2 is one overriding
principle of logic. If you foliow it, you're going to avoid this business of using a given
characteristic at only one categorical level and using it throughout the system at thai categorical
level. That overriding priccipal has been well stated by John Stuart Mill and guotaticns from
aim are in Soil T'axonormy. What we're trying to do is to organize our knowledge and develop
classes of the objects about which we can make the greatest number of the most important
statemenis. . According to the purpose of our pardcular discipline we can have several
classifications of the same objects. Thewv can all be cqually goed. Those who wish to stick to
whai seems to me to be an iilogical principie of logic, can make tiweir own classification.

Q:uestioin 172

Petersoi:

I'd iike to ask another question. 1 wonder if you would give an historical outline of how
the concep: of the duripan deveioped? You said before, that in Shacks classification of 1927,
there was no recogaition of the duripan, or at least a very vague recognition. He called the
duripan an iron par, which implies t¢ me an ircn-cemented pan. This "iron pan” term in the
old literature, for the duripan bothars me, because it was uzed for what we now recogrnize to be
an opal-cemented pain.

Gry Smith:

I think thet Professor Shaw's experiznce was largely restricted to the soils of California
aad his classificaticn was intended for them, not for a more general system of soils of the U.S.
~or any larger area tnan California. In California the duripans do contain appreciable amounts
of iron, if cnz judess by the color, as well as opal. In some of them, at least, there are pretiy
well preserved ciay skins with orientzd clays that have been impregnated with siiica. In the arid
vegions rhe accumulation of silica generaliy goes along with the accumulation of lime rather
than of iron. Shaw, 2¢ his familv level, distinguishes soils according to the kinds of root
- inhibiting layers: Clay pans and iron pans. The latier, I think, are inciuded in the present
duripan. Shaw’s limme-iron pans may refzr to ihe duripans, say, of Nevada. 1 do not know any
{ime-iron pans. What Shaw would have done with some of the duripans, such as those in the
- Dursrthids and the Durargids, I do not kaow. but his principle of separating soils according to
-the kind of pan is consistent with what we have done in Seil Taxonomy. We, in our coromittee

~on- Planisvis, in aitempting to reorganize and improve the 1938 classification, recognized the

different kinds of pans alsu as different kinds of Fianisols, one of which was the Noncalcic
‘Brown goils which haci the hardpan. It was distinctly different from the scils with fragipans of

.+ the mid-west and the eastern states or the soils with clay pans from the Midwastern states. We
~first callsd ‘the curipan a silica pan or hardpan. But it's not necessarily the only kind of

 hardpan. We'finally changed it to duripan using the Australian terminology for the same kind
of hérizon.” In ¢xamining the arid soils, with very prominent hardpans psrticularly in Nevada,

-285 .



Minnesotz Interview

we fournd some of the hi-dpans sre partly cemenied with carbonates and grade to the
petrocalcic horizon, and some have relatively smail amounts of carbonates compared with the
silica. We broadened our defin’tion, or concent, of the duripan and in the discussion in
Taxenomy, we point out that duripans have different appearances in different environments.
The duripaa under the Alfisols tends to consist of very large poiyhedrons with silica coatings on
the sides and, in some, across the tops of the polyhedrons aud in others not. I guess in the US.
we have no duripans in Ustalfs. They do occur in other countries but I think in the US.
probably not. They are not knewn to occur ia the U.S. according o the Soil Taxonomy. They
do cccur in the West indies; they do occur i1 New Zealand. In the West Indies the Durustalf
pan looks like the Durizeralf pan of California. In New Zealand it is more clayey, consisting of
huge pciyhedrons. It apparently can have either appearance in ustic regimes. The coacept then
varied with our knowledge of the moment and if anyene is studying it now ['tn really unaware
of . it.

Guestion 173

Peterson:

Anoiber question. Sometime in the past, I remember you discussing the concepts behind
tae definition of the calcic horizen and, particularly, the part of the definition that requires a
total carbonate content of 15% vs. a 5% pedogenic carbonate content. If you hadn't already put
that intc the record of these meetings...

Guy Srzith:
1 have already.
Peszrson:

Then we don’i need to go intc that. Did you consider the duric subgroups as being
analogess, that is, a soil tha¢ fits into thz duric subgroups as having an opalized horizoa
‘analogous to the calcic horizons? In othsr words, if you lcok from the petrocaicic down to the
calcic and icok =zt the duripan down to scmething less, was that in terms of an analogous
nhorizon of opal accumulaiion?

Guy Smith:

Quar concept was that the duric subgroups were soils in which either the duripan was
developing it spots rather than as a continuous horizon or as being soils in which there was not
- anough solubls silics being precipitated to form a compiete duripan byt rather limited amounts
of silica availabie as a cement. This was an either/or basis that included bgth. Not entirely
‘analogous to the calcic/petrocaicic sequence where the carbonates ocour first as pendants on
stones and thsa the horizon becomes plugged with secondary carbonates and finallv the laminar
 horizon develons at the surface. The water reaches the plugged horizon and is frze to move
- jaterally snd deposits carbonate that smooth: the surface of the petrocalcic horizon. It's
*  somewMit anaiogous, perhaps, in that the initial accumulation in the caicic horizon does cccur as
“ . "spots of carbonatss. They may be hard if they are preseat as pendants on stoues. in the
abseace of stonas vou get the nest of more or less soft carbonates. In that respect, it’s somewhat
- gimilar in that it accumulates more in spots than in the whole horizon in some soils at lsast. In
~ other. soils’ with a calcic horizon the lizue is well disseminated throughout the whole herizoa
“without any hurdéning whatscaver. The duric subgroups have the durinodes which are weakly
- ceroented with silica so tke cerenigtion is generally more obvicus in the developing duripan
 than in ihe developing petrosaicic horizon. . . o ‘
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Peterson:

But we don't have the czicic horizon per sz at the time caliitm carborate accumulation
has reached a level comparable to durinodes. A calcic horizon is quite a promiaent horizon and
when opal accumuiation has reached, vou might say, comparable levels, we have duripans.
Thore really isn’t a diract analogy between the twe sequences of cementaticn.

Guy Smith:

I¢’s not a good cne, no.

Peterson:

I did have zn accessory guestion. As I remember there was a considerzble reticence to
recognize the petrocalcic a5 a pedogenic horizon. Did you find similar reticence for the
duripan?

Guy Smith:

I do not ruzali any. There is still reticence to acsent the petrecaicic horizon. Particularly
in North Africa amongst the CRSTOM peopie.

e
=
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Collins:

1 don't want to chaage the subject but I guess [ will. I know how ihe new classificatica
system developed after WWII (a3 far as what was writizn about it). I want to know what really
huppened behind ciosed doors. What discussions took place, Second guestion 1 would like to
ask, is, was there anyone who really influenced you as far as ycur thoughts in soil science, what
effect did that person have on you?

Guy Smiih:
 First, ciesed doors conversations were t00 iengthy to put into this reccrd. 1 think I was
really moere influenced by my reading and wmy field experience thau I was by an individual,
“aitbcugh admittedly marny individuals in our discussions have had sppreciabie influence on my
thinking but I couldn®t pick out onz name and say he’s the one.
“ Colling:

.- You were influenced by Jokn Stuart Mill's logic? That must have had an effect on you.
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Guy Smith

A very large offect and, likewise, Bridgeman had a very large effect on me. The other
books on logic that I read I returned to the library. But Bridgeman and Joha Stuart Mill T got
for my own library. They had an enormous impact on me in the devilopment of Sail
Taxonemy.

Ceiiins:

Referring to the other guesticn. Maybe you were in the field one day and you were
talking and decided to siart over again or was it just something that naturally happened? Did
everyore suddenly come up with the idea or was it just one person?

Guy Smitiu

No, it dide’t happen naturaily. I could see the necessity for abandoning the 1938
classification zs did Dr. Cline. The concept of zomal, interzonal soils was untenable. If we were
3cing to have a taxozomy it had to be compietely revised because these were at the order level.
1 did not make the decision that we should develop this, that was done by Dr. Kellogg and
behind closed dcors we discussed this probiem. I pointed out to him that we had no alternative
but to start all over and devise a new classification. 1 hoped that someone else would have to
do it. I thcught that job belonged to the Direcior of Classification and Correlation. There was
closed door discussion about that. | wound up with the task. The necessity for developing
Taxonomy was the result of the difficuity of making soil correlations for our public soil
surveys. The soil survey in the Bureau of Plant Industry Soils, and Ag. Engineering had only 3
few soils going at any one time. By 1950 ihe Soil Conservation Service was mapping soils in
nesrly every county in the country. And it was appare)t that we were going to be faced with
the correlation protlems of the country at oae time. They tried to resolve this problem by
setting up a commitiee of SCS and Bureau people to do the correlation. This got into such
sarious trouble thai the land grant university people went to the Secretary of Agriculture and
insisted that the Scil Conservation Service discontinue publication of their surveys; to consider
them as expendabie, having once been used for planning the farm, their utility was suppased to
be finished. Yet it seemed o some of us, that this was a terrible waste of federal funds because
there should be soime mechanism by which we could make use of the enosrmous activity of the
Soil Conservation Service in mapping, compared to the Plant industry. This could not be done
without 2 Taxonomy. We could not improve the oid one, therefore, it was in the public interest
to devise a new oné.

Questior 177
- Cooper: L
" { worked in Californiz for a while aad ong of the thirgs that puzzled me was that oa the

coastal mountains halfway between LA and San Francisco we had iwo soils that were beirg
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mapped as 2 complex because they could not be separated, one was 2 Chromoxerert and the
other one was a Argixeralf, a dark colored surface soil with an argillic horizen in the clay. It
was a clayey montmorillonitic Argixeralf. These two soils were in close approximation, mainly
on slopes of 5-15%. You could actuslly sometimes fee vourssu Stepping across the boundary
snd vou kmew that if you dug there you could find the argiltic, if you dug here you wouldn't
find it and you'd find cracking tc the parent material. I never could figure cut why we
developed an argiilic in one and a Vertisoi in the other one. Do you have any specufation?

Guy Sanith:

No, I'm afraid 1 wouldn’v want to speculate. I've never seen those soils, It's not
uncommon among Vertisols, where the cracking patiern is large, that, in the centers of the big
polyhedrons, yov'il find an argiilic horizon. That’s quite common ia Australia. And to keep
those all together we require the surface 18 centiraeters to be mixed to ensure we had 30% cizy
because these albic horizons that get perched above the argiliic horizon are normallv quite thin,
Once vou picwed you wouid be hard put fo be sure that they had ever been there.

Queastisn 178

Cocper:

Do you think that Vertisols, in sgme cases, have aveloped from, say, seils that had
argillics that then swaliowed the surfrce?

Guy Smith:

‘That's the theory that the correlators were told. They set up a subgroup of Vertisols
because they thought those soils started cut as raleustolls or became Paleustolls first before
enough clay bad been formed by weathering to cause the churning process to start.  In the
lower pait of the scil you will find & clay skin and so c¢n that suggsst it was a very fine-
textured argillic horizon at one time.

Question 179

Griga!:

It probabiy has been discussad sometime this week but I'm concerned about Spodosols,
their presence or sbsence. I've been {c a few spots in upstate New York and Mickigan where
they’re deamed to be present and {'ve been t0 the very spots in Minnesota where they're deemed
to be absent. To me it looks L'’ke I'm standing in the same place. The soils look very similar,

morphoiogically, at least. Apparently the Minnesota soils doz’t make it chemically and the
. Michigan and Wew York ones, wheunever [ inquire, haven't been tested. They are still Ortheds.
1 talked with the fellow who was in North Corolina from the Lincoln lab, he worked with
. Daniels, the geomorphologist, Erling Gamble. He said, in the context of North Carolira and the
- coastal Spodosols, we just aren’t evan approaching them vp here. He thought i’d be a travesty
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10 have Spadosols in the nortk compared to those in the coast. I think it's sort of 2 travesty not
to have Spodosols in Minnesoia, at least scmewhere.

e

If you have some.
Grigal:

We haven't been able to find any, have we Dick?
Rust:

They are litde to {ind.
Grigat

To meet all the criteria.

You must recall that the identification of & spodic horizon can be chemicai and it can be
morphologic, something you can idemif y in the field. We had s lot of troubie in draw'nb a
boundary between the amdaso!.. angd the Dysirochrepts of Mew York state. We asked Frofessor
Cline to identify the soils in the field as o Spodosol or as a Dystrochiept and we sampled them.
From these samples we worked out a propesed chemical! da{inition of the weakly dewveleped
Spodosols. These are the Spodosols that intergrade 1o the Dustrochrepts. They’re not realiy the
most representative of the Spodosels of the world. We sent our proposed definition to the
Canadians to be criticized and the people who worksd there in the laboratory objected (o the
definition on the ground that we gave 10 much emphasis to {ield idemtification. The field
people objected ona the grounds that we gave (00 much emphasis to the chemical propertiss.
That was, I thought, about the best we could get at the stage of our xmiowledze ar that moment.
Many of the miost sirongly devzioped Spodosols will not maet the chemical requirements. They
don’t worry me because when thev're that strongly e‘.eveloped you don't ceed the laboraitory
analysis to ideatify them. [ thought we might wzll get¢ anu::g without creating 4 big demand for
laboratory work. There’s no argement about some of the Spedosols in the Carolinas and
Florida. These are mostly Agquoeds, when thav get that far south. You do not fird any
hbomtory data o them. Bui [ have seen Spodosols in Minnesota. [ have a photagraph of cne.
Maybe in my notes, if I get home, mayhe I'll have the locaticn clese enough that you can find
one.

Bruns:

These soils have all the appearances of the Spodosols. They are ofien bisegual with the
darker colors but they dogc’t meet the chemical requirements.

Gmg
Sc. in that case, don't pay any attention to the chzmistry.
Rieger;

If it makes you fecl bstter, people in Quebec have been complaining that their Spodosois
dont meet the rpqurements

I'hats what 1 say, traveling in New York and Michiaan, 10 me, murphoiogrically, it 1ooks
- lm‘ thic same soii but over there they are Spodos"‘!s because somebody i'm deemed it but bere
they are not.
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Whiteside:

Michigan actualiy is very concerned abowt this. Whiie we're sl calling ours Spodosols,
they don't meet the chemical requirements. ? think there needs to be some changes.

Grigal:
That’s my point.
Guy Smith: .

'May I call your attention to piate 78 which is 4 bisequum and which is frem Minnesota, a
Spodosol, and I don’t think we have a chemical analysis on this one.

Rusg:

Linless it was sampled this last year or two.
Coopsr:

it wouid appear that a scil in the ficld was being mapped es a Spodosol because three or
four soil scientists are agreeing that this is a Spodesol according to the definitions as defined
without the chemical lab data. They're going through a whole mapping process because of land
use gnd vegetation and characteristics that thatr scii has. Then ail of a suddea the lub data is
taken aad it's going to kick it out of that particular classification.
Guy Smitix

It won't if the identification has been made in the field because the definition is written
deliberately so that it can be identified in the field. We knew that a good manv spodic horizons

wouldn’t have that particular set of chemical requirements. That is only valid for the Spodosol-
Dystrochrept boundary.

Question 160

Whiteside:

On this particular iltustration (Plats 7B, p. 103) i don't think that pedoa wili make it.
Because when you plow there’s not going to be a spodic horizon remaining.

Guv Smith:
™ S vt

I think thai goes below 25 centimeters. I’ have to have a lock at the photograph. There
will be seme left, 1 think, after you plew 18 centimeters. Well, I have a bisequum from Maine

that I could use, too, as an illustration but again we have no laboratory analysis. The
identification was made in the field.
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Guesiion 181

Hall

This discussion brings up a whole area, Guy, that after five days, we baven’t even touched
on and that is the cambic diagnostic horizon and the Inceptiscls. I don’t think there’s been z
word said about these. I think in teaching this we find that we have a tendency to teach the
incepiisols and the cambic by exclusion. If it doesn't fit anywhere else, we'll let it fall into the
Inceptisels, I wonder if you can give us a little bit of a background on this thinking. 1 know
that you and Dr. Cline have said that all classifications have this kind of a catch-ali category,
but I would like to have you talk a litde bit sbout the thinking that went into it. Were there
zny other diagaostic horizons that vou tried to come up with te keep this from veing such a
wide ranging order?

Guy Smith:

The Inceptisol order is the wastebasket for certain. We have the concept from Europe of
the B horizon. It was the only sort 6f B we had in the soils we now call Dystrochrepis. There
was no accomulation of anything, it was purely a subsurface horizon that had been altered by
wenthering and by soii-formirg processes, that is, mixing by reots and by animals to destroy the
original rock siructurs. The very extensive soils in western Europe in the higher altitudes, such
as the Black Forest, the Ardzanes, the Central Massif in France. At one time, as the concept of
diagrostic hcrizons was forming, we were ialking about podzoi B's and textural B’s; which is
our concept aow of the cambic horizon. We tried in the various approximations to group these
with the various other soils that ked spodic horizons or argillic horizons, mostly. No one was
ever happy with the groupings of serics that resvited. They always objected to the inclusion of
these sot!s in whai's now the &ifiscls and Ultisols. Originally, the cambic was defined primarily
or: coior. We got into troubles with that because in sorae of the westersn European sands we had
a distinct color difference in the sand in the position where we would normzlly lock for 2 B
horizon. Yet, when we made a laboratory analysis of these coior B’ in the sands you couldn't
find 2 thing. Presumably it was some sort of translocated humus from the cultivation that had
been praciiced on the sands. So we excluded the sands from the cambic horizon on the ground
“that so little alteration is necessary 10 produce » color change. Dr. Simonson said it doesn’t tuke
much paint to make a barn red. And in this case it deesn’t fake much to color 3 sand grain.
Having tried varicus combinations of the seils with cambic horizons ard soils with other kinds
‘of B horizons, the argiiiic in particular, and having had nothing but objections to these triais,
we tried to group the soils with argillic horizons according to their base status and soils with
spedic horizons and oxic horizons and then we had some soils ieft over. This was the original
Brown Forest soil concept actually bet some with high base status and some with very low base
status. These being left over, after we had all our other orders defined, we threw together into
the inceptisols. We put 3¢ much in the Inceptisols in that we should have rzcegnized a separate
order for the Andepis. Those are young soils. I can not find one where the ash is dated us
much as 20,000 years ago. Mostly the ash is dated comsiderably less than 20,000 years. Now
when we get an ash that’s dated 20,000 or more vee’re more apt o find there u seil with an
argillic horizon. So they come out as Alfissls and Ultisols and Moilisols and Spodosols and what
kave you. S¢ i have 2 iot of trouble with the cambic horizon in some of the wetter soils and in
the supplement, I think, of 1964. we had a Fluventic Haplaquept. This was criticized primarily
by the Dutch on the grounds that if they had, say, a silty parent materia! they would {ind the
fine stratificatior in the spil. That kept it a3 2 Entisol but, in the slack water deposiis that
have a clayey toxture, the deposits did net originally show the fine stratification. They were
_zbsent and it ook very littie time after deposition befors the soil conld be considered to have a
cambic horizon by our defiaition becaase it had soil siructure. So we eliminated that subgroup
by requiring that there e eaough evidence of alteration in the cambic horizon f¢ raduce the
inherited orgasic matter to a low level. This then in turn was criticized by pecple in New
Zealand and in Venezuela and other places on the grounds that if they had a wel! or moderately
- well drained soil, it "would kave a cambic horizon but the wet soif that was associated with the
. Fluventic Ipystrochrepts, for exawple, would come out as an Entisol. Everyoue objects 1o the
 mixizg of ordeis in the same landscape and in parent materials of the same age. So I did
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propose that we remove the limitation on organic carbon in the cambic horizon of the Aquepts
and substitute for if, the presence of a significant amount of iron manganess concretions thai
were hard enough to withstand a normal dispersion process for mechanical analysis. This we
tested in New Zealand and it has been testzc now in other places. !t seems as though it might
work. It hadn’t bezn approvaed and I don’t know whether any tests have been made in the U.S.
on this propcsal. Probably not because I doubt that anycne but Dr. McClelland saw this
proposal. But it would reestablish the Fluveatic Haplaguepts if it were adopied. It would then
vut a8 Fluventic Haplaguept and & Fiuventic Dystrochrept as association in one landscape on
deposiis of one geologic age.

Question 182

Rust:

In the development of the cambic horizon concep: was there at any time a notion that it
was an eluvial rather than illuvial king of horizon?

Guy Smuth:

It's primarily eluvial in the sepse that it has lost something in the dry regions. It's lost
carbonates. In the humid regions it has lost original carbonates in all probability. I suspect it
has been subject to the loss of some clay either by weathering and destruction or by eluviation
without the formation of an underlying illuvia! horizon. As I pointed out in Taxonomy, the
argillic korizon seems to be absent in soils with perudic moisture regimes. I've never vet found
one at least. This suggests that the clay that is lost from the cambic horizon with a perudic
moisiure regime just goes on dowrn and disappears somewhere underground. Certainiy, I have
seen evidences of clay movement in marine shales in Maine and in Morway. The clay sezms to
ccat the blocky fragmenis of the marine shaie formed when it was first uplifted and drained.
These go down fo morz than 30 feet. I was lucky enough to find an interstate highway under
construction in Maine where I could examine what was there t0 a depth of 30 feet. There were
coatings on those blocks of marine siftstone actuaily.

Question 183

Rust:

Any other questions related to this concept of cambic hkorizon?

Ceoper:

- In coarser granitic inaterial either from the parent material or that has been washed in on
fans or terraces it seems that we car go from a soil that's an Eniiscl where we have no visible
structure, nu clay films, to a soil that has 5 few clay films. Then we go to a soil that has more

~¢lay films and bas the 1.2 times more clay. Ail textuzes will be sandy joams and we can find a
classification of three soils: Entisols, Inceptisols, and Alfisois, and mainly Xeralfs, again in
“Californis. The seGuence doasn’t seem to have any relationship. We corae back and we wait for
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the lab data to see if in fact thers i 1.2 time: more clay to separate the Alfisel from the
Inceptisol. Do you see any problems wiih thot k-l f situation? Again, waiting for lab datz to
determing that?

Guy Smith:

We took that 1.2 ratio because we thought that was representing a large enough difference
that the field man should be able to identify it consistently. That's where we got the ratio.
When there is very little clay we took the 3% increase because we felt that could be identified
ik the figld and the inient was that that would be a lar~e caough difference that you wouldn’t
have to wait for the sboratory data. Admitiedly the irboratory might come back with a 1.16
ratio. Round that, and you get 1.2, But these ratios see'n t¢ he taken as sacred. You must
always remember that thers are two sources of error and you :ust consider the magnitude of
that error in meking a decision. The one is in the Inborator, cad the latoratory people know
pretty well what this aincunts to because they can and have ruin duplicate samples a number of
umes. They know the variability that they get. What theyv *-~n’t realize is that there’s also a
sampling error. And yon may not pick the best samp.c fcr ¢ m to study. They assume you
did. When 1 was at £8C we always tried to have someone fic : the laboratory present if there
were a major study involved but we permitted the field n o to send in samples for dual
anaiysis. In this case, vou might ask comparisor. cotween tv , samples, A and the B. We do
know thai, in the stucdies we've inade, wherc we have a iaboraiory man present that the
sampling errcr is appreciable. Two sampies frem the same pit may differ by 3 or 4% carbon.
in sampling Aridisols where the ratio of carbon is vurying with respect to the sand/clay ratic,
we've collected a number of satsilita samples to 1i7d cut something about the wvariability of
arganic carton within short distances. It is very larqge. . difference of .1 in the pit against .3
or .4 on a composite sampie coliected at a distance o~ ~uout 5 meters from that pit in a circle
around it. If you relied exclusively on the sarrnie tn 1 came from the pit vou'd be neglecting
the probability of & sampling error. It's quite co- .uon in the Aridisols, where much of tha
sorface is exposed, that you wili get under the v 5 very wiiferent conductivity, very different
SOdiu™ 2as0TpHON raticr, tian you get (n the _ure ground beiween the planis. It is a tendency
of peoprie "~ void savooli-g under the plants. It's more weik to dig there and io samiple there
than it iS on wnat Leauiui bare ground between.

Question 134

Rattissnakes wiil aiso hide thers. Yt seems to me from just the litide time 've been here
it's my percepiion, that the ‘lab tail’ is starting to wag the ‘Gog’ in terms of the morphologv. In
Taxonomy because the Iab criteria are nice .1 or 3.5 values it becomes a very simpie decision.
Or it doesn’t require a decision. You cun run something in a iab. If it makes 3.5 or 1.2 you
can suy yes or no. So the path of least resistance is to use the lab data and forget about the
morphaological bacikground of many of the criteria, the variability in tae lab, the variabiiity in
the field. My percepticn is that we are setting up these criteria in discussion of the Spodcsol.
- We talked about it a bit in some of these other discussiozs. The lab criteria were set up to
reflect morphology but now we are finding out that we'rr using the lab in spite of the
morshoicgy.

' Guy Smith: '

~Well, I think it’s perhaps a normal tendency, one that shouid be resisted. 1t surely is
- tharacteristic that the laboratory men have full confidence in the field men. And the fieid men
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have full confidence in the laboratory rasuits and believe each other but one field man doesn’t
necessarily believe agother, he knows the poteatial for error.

Grigal:

Accountants begin to run businesses after a while. When you get an ‘accountant’ in J
wonder if the same thing is happening with Taxonomy. We have too many accountants that are
iooking at the third decimal point and they're failing to look at the whole system.

W

Question 1%

Rieger:

I can understand the reasoning with respect to the brown sandy horizons that are exciuded
from cambic horizozns. But this aiso extends o the soils with obvious aquic moisture regimes,
sirongly motiied sandy soils that must be classified as Aguents rather than Aquepts because of
texture. is tihat deliberate or dozg it just go along because of the exciusion of sands?

Guy Smith:
The wet sands?
Rieger:

Wet sands. Wet mottled sands.
Guy Smith:

The proposal I made t¢ modify the cambic horizon definition only dealt with the loamy
and finer-textured soiis. It didn’t concern itself with getting the sand in. We exclude the well-

drained sands and so in a sandy-alluvial deposit they would all be Entisols. Whether they are
wet or well drained.

Rieger:

The problem is not necessarily restricted to ailuviai deposits. There are wet sands in other
situations, too.

Rust;

is vour question, Dr. Rieger, one of how te decide to limit the cambic discussion to only
sands and finer or why was there a line drawn in the textural grouping?

Rieger:

What's happened is that soils with brown sandy B horizons can not have cambic horizomns.
They can not be in the Inceptisols, in other words, because they are sandy. This same concept
is extended to the wet sandy horizon. I just wondered if this v-as something that just tagged
aiong behind that other decis.on or if it was deliberate?
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Guy Smith:

It just tags aleng. But it does not need much alteration to produce motties in the soil. [
have gone out on ithe Missouri flcodplains and when the water had just run out, here was this
vear's alluvium and it was already motiled. That was a matter of 3 few davs. Or course, it

cov'd have gotten its mottles when it was still under water but when the water withdrew and we
went cut on 11, the mottles were already there.

Riegern:
You've seen them then in fresh {ficodwash?
Guy Smith:

Put that into Inceptisols.

(Guestion 189

Okusami:
Shouid mottiing take precedence over, say, chroma of 2 in classification of aquic?
Guy Smith:

In some situaiious, ves. The sediments I looked at on the Missouri floodplain had 2
chroma and mottles sfter the flocgwaters withdrew. [ think the color of the deposit naturally
had the 2 chroma. It will, I'm sure, by now have a 3 chroma or more. Once they've had a
chance to be really oxidized.

Question 187

Okusami:

In wetland soils motties seem to te predominant and chroms is most of the time above 3
but they are wet soils,

Guv Smith:

I think I know what you are talking about. I ran into this in the West indies and
Venezuela. In the Ultisols we do not require a chroma of 2 or less for the soil to ve classified
as an Aquult. We accept low chromas as evidence of wetness but we also accept & hue of 2.5Y
or 5Y as evidence of wetness. In the intertropical regions I ran into this over and over again,
very wet soil “hat had a 2.5Y hue and had prominent mottles. In every order in which I found
. these wet soils. 1 did propose then that we modify our evidence of wetness in the intertropical

- regions by adding to Aifisols, Mollisols, Oxisols, and Inceptisols, the same status that we have
_now for Ultisols. So that a mottled horizon with a 2.5Y hue and a chroma of 4 or 6 would be
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considered to have evidence of wetness. It must pe mottled, of couite, before vou can accept
thz hue as indicative of anything biecause thers are pienty of sediments that start oui with a SY

hue and as they weather they may get a redde: hve. There's plenty of Mollisols around here
with a 2.5 hua, tco, but without the mottles.

Question 188

Dkusami:

We siarted on tropical soiis. 1o you think of any modification with regard to
classification? Ta2ke the oxic soils, for example. You are talking abcut wmerphologv and
chemistry. The chemistry seems to be more important. What are your ideas? With regard to
argillic horizons, chemistry, what do we use, CEC? Which one describes the morphology of the
seii? 1 just wars your ideas.

The older soil: of the intertropical regions in Africa are dominzntly Alfisols if you have a
very distirct dry season. In the absence of a dry season, dominantly Uliisols.  Now the
morphology of these as such is very similar between the Paleudults and the Paleudalfs. But they
have this oth~r propertiy, that of the moisture regime, which seems to correlate very well with
the base sa‘.ration in the studies that I have been told about in Africa. And they may still be
Ultisols if the moisture regime is udic. There is still quite a bit to Jearn about Scuth Amzrican
soils. The committee on the classification of soiis with low activity clays have been wrestling
with this problem. They have a proposal that we should establish an order of soils with low
activity clays. But the committee generally has been in faver of retaining these soils as Alfisols
and Ultisols aithaugh they may remove them from Mollisols before they finish.

Question 189

- Crum:

I'm working on mottles that have been seen in the well-drained soils. The water table is
below 6 fect.

Mottles of an argiliic horizon or Bt?
No. It’s in tiil.

In saad?



Miagnesota Interview

Crum:
In glacial $ill. [ was just wondering if you might have anv idzas what mighi cause ihat o
happen? Thase are vell draina? joils.

Guy Smithx
I doa’t think I could come up with any idea that would be worth hzving on instant notice.
Rieger:

There is one, if [ can interject. Soils that freeze deeply in the thawing process, the
middie part of the frozen zcne remzins frozen longest. It ihaws both from the bottom up and
from the surface down. Adjacem to this frozen zonz that lingers the longest period in the
spring ov early summer there’s water perched both above and below the frozen zone. 1t can oe
saturated and the Russians particularly claim that this situstion creates mottling or gleying in
those two zopes.

Cuestion 1G0

Crum:
Why wouldn’t it become re-oxidized again?
Rieger:

That's a good question. Mottles that are created tend to persist aven after drying. That is,
a so0il can be saturated for a montk or so and become mottled znd then after the free drainage is
established the mottles seem to remain. Why that occurs perhaps Guy can explain.

Guy Smith:

The soil physicists have discovered what those of us who have walked across a field know
- when the frost has gone out of the surface 6 inches but is still present below, we know that
you’re walking on frozen ground. It’s saturated above and the day the frost goes out the water
disappears, the excess water. It just goes away instantly. Hitler lost an army becuuse his
generals didn't know about this. They hadn’t walked across a field when the ground was
thawing or they never would have gone to Stalingrad. They weat there when the ground was
frozen and they got trapped there when the thaw came. Trafficability on these soils is about
nil. When there’s still frost at 2 moderate depth it surely does thaw from above and below. I'm
aware that the ground is saturated above, I didn't know that it was saturated below.,
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Rieger:

The water from below is drawn up towards the frozen zone. The problem is that after
free drainage is established, after the frost comes out, why would mottles persist?

Guy Smith;

Once you form a mottle there is no way to get rid of it, except by mixing frocm animals or
plant roots. Once the iron has gotten there in a segregated form there's ne way to diffuse it.

Quastion 162

Bruus:

I think this is from Kandiyohi county that yon are talking about?
Crum;

Yes.

Bruns;

There are two differant substages of glacial material and, withinz 12 miles, we can have
the loamy profilz that is bright all thc way through. In the oider stage, still a loamy profile,
but immediately below the A horizon you begin to get 2 number of mottles. What we are
wondering, hcw long can those mottles be retaired in a soil?

Guy Smith:

I don’t know tut I'm reasonably cenfident it's a matter of some millions of years unless
you have some biologic mixing of the soil,

Question 193

Hall:

, Then I take it that you don't really have any probler. with inclusion of datz in a soil
survey that doesn’t exactly fit the series; thers may be one property that’s outside the boundary
‘of the series? That’s been one of the rules that they would not publish anything that had any

characteristic outside the series limit. In this way we lose an awful lot of data.

[
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Guy Smith:

I've nothing to do with any of this anymore.

Rust:
Philosophicaiiy, I think we understand the answer.
Question 194
Bruns:

We were taiking about some of the fragipans and the problems, In Minnesota we find that
these chargcteristics are, from scme studies, inherent in the till material and the fragic
characteristics go on down into the C horizon to considerable depths. We do not have the
polygonal structure that is required per the definition and it’s being preposed now that we drop
the ciassification fragipans and identify ther as Alfisols? '

- Guy Smith:

T saw one soil or two on a non-calcareous till, I think the series was Nokay. I thought it
had a fragipan. I have to go back to my notes but I remember telling Nygard that I thought it
was a fragipan. Now, I doa't know whether that's one of those that you're involved in here.
I've also seen, on drumlins in this part of the world, an extremely compact till. They have the
same sort of thing in New York State, particularly on drumlins, the till is extremely compact.
They have been discussing in New York State and the New England states how these soils
should be classified, as shallow families with 2 paralithic contact or as soil with a fragipan. The
influence of the compact tili is the same as that of the fragipan in stopping movement of water
and preventing entrance of roots. I would say that, to the best of my recollection, there is no
strict requirement of polyhedrons in th2 fragipan because in my experieace as the climate
becomes more humid the polyhedrons tend to become larger and larger until you get only
discontinuous leached cracks that 42 not completely curround the polyhedron. Yet they have all
the characteristics of fragipans ¢xcept for this fzilure to form complete polyhedrons; they're
incomplete. 1 think I pointed that out in th> perudic regimes. They don’t always have the
complete polyhedrons. I don’ think I would have forgotten that vhen I was writing.

Question 195

Bruns;

~ After a strong wind storm there is a great deal of wind throw in the thicker forest.

. Looking at some of tise roots the way they went down, there were a few areas where it looked
" like there was & start of these cracks but they were never complete. There would be some

“‘places that the roots went down but then they would be disseminated in other areas. :
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Guy Smith:

If they're disseminatcd, of course. The spacing of the fins rcois is in the definition of
fragipan,

Page 44, midway down the first column.
Guy Smith:

That’s where I'm looking.
Rieger:

Is it the pan that's saturated for long periods? If the texiure is sandy, polygonal color
pattern may be absent.

Guy Smith:

You notice that word normally in there? Some or all pedons normally are leached. Now
that ‘normally’ is a weasel word, it means that it’s not always present.

Rust:

1 think, Guy, perhaps one of the more perplexing morphologic problems is the
establishment of a lower limit of something we wans to call 2 fragipan.

Guv Smiih:

That's very difficult, sometimes extremely diffuse. In unglaciated areas in central
Tennsssee the base of ths fragipan is something that is even worse than the base of an argillic
horizon so far as two 'pedologists agreeing within 50 centimeters or a meter. In Tennessee
where we had loess over sand, in tne loess you could trace the gray streaks down to the base of
the loess. They went down even to the sand aithough that was not a fragipan. It was a loamy
sand or sand. But gray streaks went right on down, well down into the sand. 1 never could
understand that, frankly.

Question 196

Crunu:

© . Di. Guy Smith, I dxd some work in Purdue and George Hall might want to say something
to this also. As you know, Frzazmeier and also Hall, looked at fragipans. I think there are two
. differences. We might want to call them fraginans but in Indiana-Ohio at least, a fragipan is
. thought to he a soil formation, a pan developed by soil formation, In Minnesota they appear to
be a parent material feature. Do you think those two different criteria, shouid be named

- som:thmg different?

| ',L.uy Smttn

Well 1f the. propertxPs are not pedogenic, it they are properties of the basal ull 1 would
v .not want to ;.hﬂde 1t as a fragspan There are 50 many that have formed in loegs, they have an
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affinity for narent materials. In these you can not blame the pan ontc compaction by ice. It
can uily be pedogenic and I might commment, I guess I have already, about freezing. It always
puzzied me why therz were no fragipans in the loess in southern Wisconsin anc¢ northern Illinois
until § realized that these soils fieeze decply most years. You have a January thaw that takes
away the snow. Thon you have a cold front ceme down and you get frost dcwn to 5 or 6 feet.
I don't think you ever will find a fragiran in such a soil. We never have yet. Cr anything that
suggested one. 1 think that deep freezing has affecied, loosened the loess and prevented the
formation of the pan that occurs beginning at St. Louis all the way down o the Gulf of Mexico
where it doesn’t get cold enough for the soil to freeze deeply. Arnd we find them in the more
northern arezs, sometimes even with cryic temperature regimes, but in snow belts where the
snow iusuiatss the soil. In the middle of the coldest month you can go thrcugh the snow and
find the soil is unfrozen below.

Question 197

Hall

A little bit of clarification cii what Jim has said. Is northezstern Ohin we did a study and
found that the polygona! patiern that started out in the pan, there was & definite pan, carried
vight on down into the glacial tilf. You could just trace them continuously down, they became
larger and larger as they weat down.

- Giuy Smith: -

Those gray cracks can go very aeeply, as I was mentioning, going into the sand below the
loess in Tenressee.

ot

al

.
.

'k

Your comment tiie other day abeut ihe freezing mide me wonder. VY/e've had some
problems in parts of Ohio with pans in one field and not in the other field. I wondered if this
couid possibly be related to an earlier clearing or different cover and, therefore. not freezing. I
had never considered this possibility before. Maybe we’ve destroyed them in some fields and
‘not others and that’s why we are having a difficult tiric in gur mapping.

Guy Smith:

We have in Belgium, in the loess, similar problems. Forest ui: one side of the fence and
cultivated field oa the other. They have the color pattern of the fragipan in the cultivated field
“but no pan. We have distinct pans in the area under forest. I doubt there that it would be due
_to freezing. It could be but I would suspect not vecause it doesn’t get as cold therc as it doss
here in southerii Minnesota and Wiscorsin and northern Illirois.

Hall:
In the area where we ure having problems, we do get freezing down to almost a metzr on

occasion, so this wonld be a possibility.

© il
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Question 198

Somet hing entirely different; this has to do with the Fluvents. Most FFluvents are identifizd
by the irregulai organic matter disiribution with depth. But ailuvial soils with permafrost are
excluded from the Fluvents -- they're cailed Pergelic Cryorthents. There is no such thing as
Pergelic Cv'ofiuvent The reason, “of course, is that, in clwurning, the soii movemsznt c¢an create
an 'rregul.).r organic matter distribution in any soil, whether alluviai or not. it has nothing to do
with the ailuvial deposu However, this creates a pxoblem In much of the ncrth thu major
agricultural soils are on the zlluvial pla;ns along the mzjor rivers. You can not distinguish, at
least at the subgroup leval, these soils from upiand soils that are also Cryorthents. it occurred
to me thai one way we c¢ould identify areas that wouid flood, etc., would be to cosnsider an
ailluvial moisture regime. Has that ever been done? Relatively short nericd of total saturation
foliowed by long periods of non-saturation?

Guy Smith:

In other words, when it iz flooded?
Rieger:

Yes, that’s right
Guy Siith:

I's wet. When the floods recede, it drains out. That has been discussed. To my
knowledze, I see ro reason for not considzring it. Nobody &ver proposed it. We thought in the
areas without permafrost that this irregular decrease would make the difference we wanted, the
distinction we wanted. But we realized, of course, as you point out, that the freezing and

thawing can produce c¢he same sort of irregular decrease and it is normal that there is an
accumulation of organic zmaterials just above the psimafrost.

Rieger:

Yes, hut not necessarvily. Ja ihose alluvial seils with permafrost that I'm familiar with, the
permafro& table is at c.opths between 2 and ? meters. When it’s that deep you don’t get this
organic layer.

Guy Smith:

If it’s at that depth it wouldn’t enter into the classification anyhow. We stop at iwo
meters normal‘y in our examination.

Rxeger.
The \oxl temperature would be below zero.

Guy Smith:

" Yes, it would be in a pergelic great group or a subgroup, I mean. One »f the things we
“ wanied -to be able to say about the Fluvent was that it had the ccnsiderable possibility of
floodmg . :
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Questicn 199

Bruns:

s

It just occurred to me that this could be approached directly through the moisture regime,
floc:ded soil moisture regime.

Suy Smith:

That could be applied tc the pergelic subgroups. I just add hers that if the temperature
regime is pergelic thea we could get them into Fluvents. We have some alluviai deposits,
particuiar ly in cur most arid regions, where the organic matter is extremely low beczuse the
alluvium is r‘ommg from erodmg scft rock in which there’s no origina! organic matter. Some of
the flocdpiains in the arid regions cor:¢ out, not as Fluvents, but as Torriershents and this
hasn’t particularly disturbed me. The major transport cf the soft rocks prcbably doesn’t altz
them very much. It's possible that the transported matzrial has a lower buik densitv than the
original rocks and vet when you lock at these eroding soft shales they're not particularly
compact.

Question 200

Cooper:

In teaching ~tudents and lay people th: use that they can obtain from a scil survey where
we put all our data, many times the only map that peop‘e have used is a road map wkich says
that whkan you leave here aad go from peint A to point B at that point you will fi md this town.
Then you give thcm a soil survey that also has the basz map on aa aerial photograpl:. We have
drawn cur lings but in many cases we hav;-a not told them explicitly enguch that when you 40
from Soil A to Soil B you may find Soil 3. This problem of really identifying hat is included
on cur soil Surveys within the mapping units, is one that I have difficulty with. They really

think that line is as gocd as the road map. It's not. What do you see as ways to really get
“across what’s in our soil surveys?

Guy Smith:

i have no thoughts on that, I’'ve ni experience of that sort. My teaching has been more or
less unrelated to interpretations of soii surveys.

Question 201
Bruns;

o1 have another topxc and this concerns the calcic horizon or accumulation of carbonates.
Our Calcxaquolls have the calcic horizon within 40 centimeters but then when we go o
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Calciborol!ls they're free of motties for 1 meter. We have some soils that have mottles within 1
meter that have a calcic horizon. There’s no subgroup in Calciborolls, so it’s been assumed that,
autemat:cally, we get Aeric Calciaquoils. I'm wondering whether they really have an aquic

moisture regime? Was there a subgroup identified in Calciborolls? Is there 2 subgroup that has
been madvertently left out of this?

Guy Smith mith:

I could have becn, I'mi not familiar enough with the precise situation to say what you
should or shouid not dz other than that if you feel it’s needed, you should propose a subgroup.

Rust

Ed, is another way of stating the probiem or question, that there is 2 difficulty in placing
profiles thai we nnce would have thought to be moderate'y well-drained profiles?

Burzs:

Yes. The Glyndon series is zo exampie of a moderately well-drained soil and you
dominantly have 6/4 color and motiles in the T horizon, yet it has the calcic horizen within the
40 centimeters so it’s called an Aeric Caiciaquoll.

Guy Su:ith:

We thought that there svas a distinction between the calcic horizon of the Cuiciaquolls
from the calcic horizons, say, in your normal Borolls. The calcic horizor. in the Calciaquolls, we
thought, was due to capiilary rise and evaporation from the surface. Whereas, in the Borolls,
we thought the calcic horizo: was due to downward-moving water and withdrawal of that water
precipiiating the carberates. It’s quite possible that you can have someihing that’s halfway
ocetween. In theory that could happen, you could get precipitation from capillary rise of a
ground water and you could also have downward movement at another ceason of the year of the
carbonates stoppimg at about the same point. You could theoretically have a calcic horizon
formed as 2 result of both presesses instead of one or the other. But your probiems would
involve first a proposal of a subgroup if you think it is necessary that you should have that.

Bruns;

Home of our fieli soil scicatists hava mdxcated that we have two different types. Jusi
based on the position in the landscape.

Guy Smith:

It is very common tc find a distinct pattern to the calcic horizop - at the surface in North
Dakota and nerhaps in ncrthern anesota And in scuthern Minnesota, Iowa, Iilinois they
often have the shape of a donut, for example Or depending on what l interpret to be the
water depth there may be a shght rise in an Aqucll and you find the Calciaquoll on the rise
instead of in the low part of the landscape. You can get it both ways. I’ve seen also rings in
the landscape in the Dakotas where the calcic horizon has the shape of donut around the
margins of the. depression. ‘Those rings are relatively higher than the bottoms of the
- depressions. Hew wet they are I don’t have any personal knowledge because I have only seen
- them in the summers.

Rust: :

v : We have added a complxcatxon ‘to that ge.‘:951s in the iast few yeurs, we now have found
~ gypsic horizons associated with calcic honzons‘ in certam situations.
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Guy Smith:

I think that we took care of that in Taxonomy. It can happen anc you then decided
which one takes priority.

Rust:

Yes, on the basis of the percentage amouni.

Question 202

Bruns:
Another problern with the accumulation of calcium. The definition of Udolls excludes
any accumulations of calcium within 1.5 meters and we are findisg that we are getting these

accumulations into central Minnesota. They are going dewn into lowa and these have always
been considered to be Udolls in the past. We are recognizing these accumulations.

We only prohibit soft powcery lims, we don't prohibit accumulation of carbonates. I
dea’t know in what form you find this carbonate. Plenty of Aquolls in Illirvis with horizons of
lime concretions, large amounts of lime concretions but they're always too hard for our
definition of soft, powdery lime. We made the genetic assumpfion that in a2 human environment
an zccumulation of lime would be in the form of concreiions. That assumption may not have
bean warraznted.

Bruns:

It's our feeling that some of these are threads and soft masses of Lme rather than
concretions. .

Guy Smith;
We’re about to remove that dissizction. It’s been under discussion eisewhere.
Bruns:

Yes, I know Dr. Turner ’s working on that now.
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Queastion 203

Rust:

1 think you’ve commented on it in scme places. The correlation between cclor acd

organic matter often isn’t very good. Sometimes it seems quite good. In Mollisols we don't
compliain too much., Where does the correlation not work out very viell?

Guy Smith:

Let’s look at what we did with the Inceptisols. We have the Ochrept. and the Umbrepts
“in the temperate regions. We didn’t want to <ic oursclves to that color in the intertropical

regions so we have the subgroup of Tropepts wiiere we pay no attenticn io the coior. There’s
certainly a very poor relationship betwesn color and carbon in the intertropical soils. You get
hold of the first soil survey of Fuerto Rico. You will find it says there that the Nipe is very
low in organic matter when actually it has more carbon than the Mollisols of Iowa. It just
doesn’t show. Thirty-eignt Xilos of carbon per cubic meter. Lots of Mollisols don't have that
muck. On a percentage basxs that is six percznit carben to 28 centimeters av"pth and 6% carbon
is well above a lot of the Mollisvls o a depth of 25 centimeters. So it’s primarily in the warmer
soiis that there is »o relation that I can detect between carhon and color. I examirad a lot of

data and descriptions on the soils of the West Indies. I could fiad no relation beiween valus or
chroma and carbon.

Guestion 204

Robert:

I wish to change the subject and talk about compuiers. I den't use Soil Taxonomy very
ofien. 1 just access it from time to tiine and each time I have to access it takes me a lot of time
to read, assimilate. To see if so:ncthing is an Argiudol! or whatever. Wouldn't it be possible to
interactively access Soil Taxonomy in an easier way? Accessing it on a staiewide system. What
1 mean is 2sk questions, first, related to diagnostic horizons znd find out if ycur data is part of
the diagnostic horizons (definition). To do that I have an exampl2. I'm looking at the Argid
and I selected some of the questions I would see on the CRT of the computer. First, how many
horizons in the profile? The second question, is the profile truncated? Is. there lithologic
continuity? The fourth one would be - for each horizon - to enier data like thickness, texture,
structure, the amount of clay and fine earth, and so on, whatever is needed for the selectiou.
Or, is there 2:1 clay in the horizon? The last question would be which horizon is tested for
argillic. The program, using those data could ‘ell you if what you are looking at actually is an
Argid, or if not, why it’s not. I know that in Soil T'axonomy w«lmest any word is important so I
wonder if you think that such a systera could be helpful or could be possible. Could be helpful
no: culy to English—;peaking users but I think it weuld be verv easy to dGo this in French and
Spaush ‘Ther. it would be much easier for non-soil survey people the ones not working all the
time with Taxonom?y ¢ accessmg it from time to time. Wouldn't this be in some ways
- helpful? .

C '_X‘Smith:

= Have you seen the pullcards that blakemo.e and hlS associates have developed in New
i Zealand? '
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Rust:
No, we have not.
Guy Smith:

Well, before you do much work on this I think it’s already been done and the best thing
to do wonld be to write. These are developed for all the diagnosiic horizons and it's always a
ves or n¢ proposition. This would go rejularly into a computer. They're working now on the
pullcards for the orders and suhorders and so on. I don’t remember whether I've seen nne for
an crder yet or not. 1 have, however, seen one with ull the diagnostics on it. Leslie Blakemore,
That's not for the diagnostic horizon but it shows you what they hai been doing.

Rust:

— ot

I think there are two approaches to this idea. One is, of course, that you read your
morphologic description and whatever laboratoiy data you've got and answer these questions.
The othcr is that you assume you have a bank of data and you siraply apply an interrogating
systera to the data searching for kinds of soils whizh is a slightly differeat approach ts the
matter. I presume Blakemore’s approach is the first one that I sneak of.

Guy Smith:
" There is an International Committee report circular letter on this matter.
Robert:

What I was thinking of doing is to show, display different ‘menus’, for example, do you
want to go to a diagnostic horizon or order and suborder? You answer, I want diagnostic
horizon. Now, the second thing wouid be which one. Say argillic, for example. Then display
all the data required to test for argillic. If you don’t have such and such data try to get it.
When you have your data come back and start others. Eventually, have some kind of ‘help’
from time *o time, -- a ‘help’ command to explain whatever it is required. Some additional
explanations. 1 guess this would be easy to put in different janguages because those questions
are very simple. The processing would of course be in English but the questions coming on the
screen would be easy {Jucstions.

Guy Smith:
I worder what the Chines2 do about computers with their language?

Peterson:
IBM made a typewriter with Japanese characters.
Rob:rt:

There is one Apple computer in North Vietnam already.
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('\

ion 205

=

ues

‘l

Guy would appreciats any thoughts that scine of you might have on how to put thess
discussions together in a formai that would be useful. I guess we have biased these intarviews
in torms of teaching needs to some extent. And not only our own students but also the
international audieace. Do you have any thoughis on how this compilation might be assembied?

Guy Smith:

I might start by explaining what i had thought would perhaps be the mosi vseful
organization but I surely wouid welcome any comments on that from the penple who are here.
I had thoughi to arrange the questions and the answers by subject matter and the cider in
which the chapters are piesented in Soil Tzxonomy so that we start with Chapter 1 here, the
definition of scil and what it is that we're classifying. Then on the logic of Taxonomy, Chapter
2, and then the diagrostic horizons in the same order in which they zre presented in Soil
Taxornomy ard then go to Chapter 19, not beyond. That’s the application to soil surveys. $o in
makinug the transcriptions from thesz tapes I've asked them to double space and to start a new
page with each question so that I can examine the questions and answers and shuffle them and
arrange thera by the format of Soil Taxonomy.

Hall:

Two commeats. In teaching this I find that it is very cifficult at times to keep the
diagnostic horizons separate frcm the orders because they are so intimately related. I think you
mey have that problem in trying to shvifle them because iminediztely when you start talking
about a spodic horizon you're into the Spodosols very heavily. A sscond comment would oe
that I hope there is a chezpter on history where you will perhaps expand some of vour answers
to give the future students an idea of why some of these decision; were made. I don’t know
aow deeply you want to get involved in that but many times we are asked ‘well why did he do
that, who made up that idea?” I think some of that would be very, very useful for the future
students in trying to understand Taxonomy. If they have the historic background, it becom:s
much clearer as to why things are so.

Guy Smith:

That would be the introduction. It would cover the same grounds as in the chapter I
wrote for you. I had thought the introducticz would cover that and I'll have to be carefu! to
paruphrase that. ‘That I can go over the same ground at least.

Whiteside:

It seems to me thut a supplemental index wouid be very important too. Supplement what's
in Taxonomy. o ‘ :

Guy Smith:

, I had also thought when I finish these intervizaws and have it assembled that I would have
a group again come together to see what further questions there might be and comments. I
. figure, I'm sure that’s going to be in Ghent. I'm not coming here again to the U.S. for that. I

- thought to ask Professor Tavernier to organize that.

- Cooper: |

e I thiﬁk that théti’sinost appropriate because the students will have the taxonomy text and
" if they're coming through an area that they're having difficulty getting through such as cambic
harizon;which as we mentioned here . today really throws th‘e students for a loop, but they
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understand spodics, they understand argiilics, they understand when nothing is there and it's an
Entisol and then ikey come to the cambic and it's kind of like the argillic but it’s not the
argillic and going back they get an idea, they can go to that index and say what were these guys
thinking of when they actually started out with that. If they can then go to that particular
section, that really might help in understanding that clarification. So keving to the index in
Taxonsomy, I think is a very good idea. I really would see no other way to go about it except in
that fashicn becavse when a student then is using the Taxonomy and is running across a
problen in trying to grasp 2 concept of the cambic horizon which I think is really the way that
we need 1o teach it. Not so much in trying to point it cut but to teach it as a concept of an
idea of what io expect that they can go back and really 7ind that. I like to teach the concept of
cambis from a standpeint of not locking at one for a iong time bat looking at things that aren’y
and then ail of a sudden showing something and saying what do you think that is? They say it
can't be that, althougii they do think that’s a cambic. Thar's kind of a good way to do it
because they’ve gone through the deductions thomselves. I chink, seems te be logical to me.

Hall

1t of course would be useful, and I'ru not sure that the length will permit this, to have
examples of profiles for some of these and maybs you can refer directly to Taxonomy.

Guy Smith:

I think 1 could refer to Taxonomy in a number of pleces. I made a serious mistake in
writing here when I numbered the pedons in the order in which I referred to them in the text.
The pedons should have been organized by the Taxonomy. You could have 2!} the Oxisols in
one place and alphabenical. ‘When this is revised I'm sure that they will have to do so next
time. Fer myself I've made up a list of the classification of 42 pedons. After that they are
alphabetical by orders and suborders, great groups and so on but the first 42 are not. If 1 want
to know whether or rot I have an example of a certain kind of soil, I can refer first to that list.
It’s an index o the first 42 pedons and then the rest of them are al! alphabetical.

I had a secretary go through and list all the pedons and then th: state they were from and
thz order. The state and the order so I can at least skim down and pick them out a little faster.

Rust:

I'm sure that this effort wili be appreciated by many. I think it will help us too, in our
international audience I think as rauch as anvone.

Guy Smiith:
I'm Very reluctant to try to say who proposed =xhat. Because so many people have
contributed and I haven’t always been present. I don’t know, I don’t trust my memory on that

at ali. I propose mostly to keep this anoaymous aisd speak of the soil survey swff instead of a
particular in:Jividual,
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Hall:

Would it be possibie to somewhners iist the Principal Correlators that were in power at a
particular time or would ti:at be {00 much?

Guy Smith:

That would be possible, yes.

e

D
AN

You talked abeut the fact vou've worked very closely with the Principal Correlators so il

A

~we could have somewhcre in there the listing of who they were. ! thiuk that weuld help.
Rusi:

Having been going through f{ifteen years of microfiche correspondence I can verify thut
observaticz.

Cuy Smitix
You’ve got the microfiche ahout correspordence?

Rus

vy

re

Yes. I certainly would agree with you that so maay concepts derived from a consensus,
because you kept saying to these people, we want to it to the soils thar are out faerc. Things
kept coming back and forth in the correspondence. It must fit what is there.

Whitesi:ie:
We've certainiy appreciated your central contribution to this, Dick.

Hall:

I second that, I certainly appreciate Guy’s willingitess to spend this, what must be terribly
trying time somstimes, hour after hour, month after month. Se we appreciate you really putting
this ffort in and I think it’s very worth while. 1 also express my appreciation to Dick for
organizing this and looking at all that niicrofiche.

Rieger:

I would like to express my appreciation too especially for being brought out of rztirement.
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