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UNITF STATES DEFARTMENT OF AGREICHLTILE
5pll Bonservation Service
Waghingtem, B0, 20200

‘tarch 5, 1969

SUBJECT: 1969 National TechnicalWork-Planning Conference of thLe
Cooperative S5o0l]l Survey

TO: Recipients of Proceedings of the National Soil sutrvey
Conference

Transmitted herewith are the Proceedings of the 1969 National
Technical Work-Planning Conference of theCoop:rative Soil
Survey. Information onsome Of the items in the committee
reports on which agreement was reached was released iomediately
after our conference through official channels for widespread
use. Information on other items onwhich there wasagreement
will be released soon. But other items need further study.
Thus, these committee reports should not be given widespread
distribution. They have no official status in their present
form.

Five (5) copies of these proceedings are being sentto each
RTSC and about five (5) copies are being sentto the uffice of
each State conservationist for distribution te the appropriate
State experiment station Soil survey leaders andto soil survey
representatives of other agencies that areengaiged in soil sur-
vey work in the State. 1Im addition, sufficient copies are being
sent for use by the State soil scientist, aesistant State soil
scientist, and soil correlator. The State SOil scientist may
wish te circulate one copy of this reportamong the 65-11 and
CS-9 soil scientists; but in doing so, it should be made clear
that the information, ideas, and data in there commlttee
reports simply represent trends in thinking and p-ogress of
work. Thus, they do not necessarily represent ofticial views,
although many of the methods ultimately may be adopted
officially.

Fifteen{15) copies are heingsent to the Canada Department of
Agriculture for distribution te key Canadian roll scientists.

R. D. Hockensmith
Director, Soil Survey Operations
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CONFERENCE ARRANGEMENTS AND PURPOSE

Roy D. Hockensmith

The 1969 Hational Technical Work-Planning Confereuce of the Cooperative Soil Survey was
arranged and conducted somewhat differently than in formr year.. Instead of holding com-
mittee meeting. during the conference, the committee work was done prior to the Conference,
mostly by correspondence. Thisa shift in arrangements required prompt response to request. from
the chairmen of eachcommittee to the member. of hi. conmittee.

Each of the committee chairmen was allotted up to 2 hour. falthoughsome requested end
used le.. than 2 hours) for presentation end discussion of each committee report. Some of the
comnittee chalirmen distributed draft copies of committee report. 2 or 3 week. inadvance of
the conference to the expected participants, This advance preview permitted the participants
to become more knowledgeable of the subject, enter into the discussion. more intelligently,
and thus contribute more meaningful idea.. A copy of each committee draft report we. in the
hands of each participant during the presentation and discussion of vach report. Some of the
committee chairmen arranged with other member. of their committees to conduct . psnel discus-
sion to bring out the highlight. of the reports. This arrangement was fairly successful, but

strong effort was required to get participation from other. who were not member. of the com-
mittee, Following the conference, each committee chairman reworked the draft of hi. committee
report to incorporate the necessary modification. that resulted from the discus.ionsduring
the conference.

We did, however, continue the pastpractice of having a 15-minute presentation on the
first dey by & representative from each of the four region. of the land~-grant universitiesand
by the Federal agenciesin the Cooperative Soil Survey. These included the Federal Extenslion
Service, Buresu of Public Roads, Bureau of Reclamation, Bureau of India” Affairs, end Bureau
of Land Mansgemant, The Forest Service reprementative wag unable to &ttend, but his prepared
statement is included in these Proceedings.

The primary purpose of this conference Y.. to aidin the continued development and im-
provement of standards for carrying on all phases of soil survey work. Of special importance
are technique. for field mapping, soll description.. legend.. soilclassification, soil survey
interpretations (both farm and nonfarm), and soll investigations; the development of adequate
terminology with enough precision and standardization to permit maximum use of soil surveys;
end method. of compiling soil maps end preparing manuscripts for the published soil surveys.

Emphasis was give” to ways to improve soil surveysandtheir interpretation. so they c.”
effectively help individuals and groupe co select soil. for various purposes and to determine
response of individual kind. of soil t» management and manipulation, These continued improve-
ment. give . ssurance that soll surveys are designed to help all people using soil., or guiding
others in their use, to make the optimum selection among the mlternatives for use and manage-
mént in order to maximize investments of labor and money.

The nation.1 conference makes use of technical cowmittee report. of the region.1 tech-
nical work-planning conference. of the Caoperative Soil Survey. The national committees study
and expresstheir views o” proposals made by the regional commlttees. In thieway the region.1
committees have clearer guidelines in moving forward with their committee aseignments in future
work. The national conference i. held at Z-year intervals--in odd-numbered year.. Pour
region.1 conference. (one ineach land-grant university region) are also held once in 2 year.
but 1n even-numbered yearas.

Participantsin the national conference include (1) scientific end technical leader. of
the Soil Survey staff from the nation.l1 headquarters office and members of the principal soil
corralatora’offices; (2) one State soil ecientist from each of the four group. of States who
attend on & rotation besis; (3) on. to three lend-grant university representative. from each
of the four land-grant university region.; (4) one represeatative of eecli Federal agency
directly concerned with the National Cooperative Soil Survey; and (%) other. from the Soil
Survey staff, SCS technical branches of closely related work, and other representatives of
State and Fader.1 agencies when they have . definite place on the agenda.

Attendance at region.l soil survey technical work-planning conference. of the Cooperative
Soil Survey consists of one or more representatives from each of the land-grant universities;



onk from ssch RgAnCY coopeTating in the woll aurvay othar than land-grant universitles; 505
acll coveelation eixff in Che Tespective ATSC; #oil sutvey lsbotatories and acil #utvey lnves-
tigations staff; Stece #0011 sclentiel, scil correistor, or hoth, aad parhaps ssaislsnt Etate
acil acleantist fo asch Etets within aech lacd-grant univeralty raglon; ane veaprasentetive feom
other Feaderai agancies cooperating in the acil sprvay; one or two Erom the pationel heedguers
cava olflcs La the So0il Survay; snd othars, scck as rangs snd woodland conmsrvailonlieis, re-
apurce congervationiets, conservation snginsars, #nd sgrouvomiats an favitetion by the regionzl
conferanca stescing comaittan. The chalrmapship of sach regional conferencs sltarnztes batwaan
tha land-geant uoivarsity gzoup and the 5CE.
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NATIONAL SO L SURVEY CONFERENCE

A GENDA
Monday, January 27
9:00 a.m. Introductions, purpose of conference, announcements, etc.

= Charles E. Kellogg

9:15 Welcome to South Carolina ~Albin T. Chalk

9:20 Statement by J.P.Kuykendall, Field Representative for the
Southern States,Soil Conservation Service

9:30 Statement by Charles g. Kellogg

10: 30 Recent Developments in the Soil Survey in Canada

= Walter Ehrlich

10:45 Statements by Land-Grant University Representatives:
Northeastern Region = R. P. Matelski
southern Region -5. A. Lytle
North-Central Region =~ Clarence Scrivner and Richard Rust
Western Reglon - A. R, Southard
l:00 p.m. Uses of Soil surveys:
Forest Service - Olaf C. Dlson (unable to attend)
to Extension Service =~ George H, Enfield
Bureau of Reclamation = John T. Maletic
5:00 p.m. Bureau of Land Manage-
ment - Ronald L. Kuhlman

Bureau of Indian Affairs-J. D. Simpson
Bureau of Public Roads = Harold Rib

5:00 p.m. Cartographic Suggestionsto Improve Soil Map Compilation
= C. W.Koechley

7:00 The World Soil Map = R. Dudal

Tuesday. January 28

8:00 a.m. committee 1 = Technical soil monographs
-A. A. Kiingebiel

9:00 Committee 2 - Classes and phases of stoniness end rockiness
- J. M. Williams

lo:oo RECESS

10: 15 Committee 3 - Criteria for series end phases
=J. E. McClelland

12 NOON

l:oo p.m. Cormittee 4 - Application of new soll classification system
~ Roy w. Simonson

2:00 Committee 5 = engineering application and interpretation of soil survey
- L. J, Bartelli

3:00 RECESS

3:15 Committee 6 = Handling soll surveydata
- A. C. Orvedal

7:00 Histosols « Guy D. Smith

7



Wednesday. January 29

8:00 a.m.

lo:oo

10: 15

10:45

12 NOON

l:00 p.m.

3.00

3:15

7:00

Thursdey, January 30
8:00 a.m.

9:00

10:00

10: 15

12 NOON
l:00

2:30

Committee 13 = Soil survey procedure8
- L. B. Derr

RECESS

Committee 7 = Soil moisture
= R. B. Grossman

Committee O - Climate in relation tosoll classification and
interpretation = T. B. Butchings

Committee 8- Criteria for classification and nomenclature of made scils
and definition of '"topsoil” used to rasurface cut. and fille
= A. J. Baur
RECESS

Committee 10 - Soil family criteria
-« W. M, Johnson

Slide-illustrated talks by Dr.. Siwmonson and Bartelli on the 9th
International Congress of the ISSS in Australia and by Messrs.van
der Voet and Garland on their work in Brazil,

Committee 11 - Soil interpretations at the higher categoriea of the new
soflclassification @ ystem
- W. B, McKinrzie

Committee 12 = Priority of problems that need soil laboratory ® hldias
and realistic estimatas of work required for esch of these studies
= Guy D. Smith

RECESS

Committee 14 - Forest solle--with emphasis on mapping and interpretations

= Olaf C. Olsen (Report presented by L.D. Giesa)

Additional discussion on reports by Committees 6 and 13.

Summary Of confarance
= Charles B, Kellogg
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Seabgient by J,. P, hRuykendal:

Ao leorw fo the Scuth Region ood fo Ckarleasten, & boaptdful eity wizl o0 f-editicd Shepe-=os
the iviend goes==-the Coopor ond Ashley Hivore jein oo form ghe olidancio 2ean,
Certainly | bring regards fromKen Grant, our new Administrator. Mav | express his regr.c.

that he emanot attend and his best wishes for a successful meetiu_,

Soil surveysmade under the Hativnal Cooperative Soil Survey have becomeune Of th:astuse-
ful and unique services in SCS.

The nonfarmuses of soil survey information is increasing by lraps and bounds. There is an
ever-growing number of contracts made by local units of governuent to heln speed up scilsur-
veys end to give interpretations for urban expansion, for develop-rsand fur other purposes.
This demand is evennow taxing ur resources in some areas--gvenwith financial help fromnoa-
Federal sources. |In the 1967.iscal year, 254 special soil survey report:; (of record) with
maps and interpretations were prepared to fill local requests. Forthefiscal year ending
lagt July we had in process 633 such reports--a whopping 70 percent increase.

The Service and its cooperators are mapping twice as much as iS being p:blished in any form.
In addition, we have 350 to 400 surveys where the field mapping is ceoiplete and are ready for
publication, Wecan readily visualiz:atremendous problem of makin.scil surveys and getting
this information to the public. Thus, challengeNo. 1 that | want to lay beforeyou is: Find
a way to speed up the disseminationof soil surveys and interpretations tv our growing list of
users.

In this eonnectlon, Administrator Ken Grant sends this word to you, and 1 quote: “| am per-
sonally concerned about the large nurmber of soil surveys that are essentially completed but
till not be published under present schedules for several years, This is not said to criti-
cize but ratherto recognize that we need to explore every means to accelernate publication.”

If the demsnd for these special reports continues to growin this same ratio--andit might--
you can see how it would eat into our manpower resources even if non-Federal contributions
should pay all of the costs of such reperts. | raige this question: Can we Set the people i-0
service this growing progrem, end still meet our other objectives?

Wwe must maintain amapping rate of around 50 million acres & yearif we mectour goal for com-
pletion of aonce=over survey of all our lends by the year 2000. Around 759 million acres of
rapping meet eurrent standards. twice that muchremains to be done.

letme speak briefly about our operations in the Soil Conservetion Service.

We set priorities annually in each State, with the State Conservationist consulting with State,
local, and other Federal groupsto determine needs. These needs include (1) the completion of
soil survey field work and publications; (2) requirements for operations programs such ag re-
source conservation and development and watershed projects-=or other such projects; (3) the
demands of our regular conservation operationa;and (4) the requests to prepare special sur-
veys and interpetations for local units of government.

In this way we attempt to make the bestuse of Federal and non-federal funds available for
general and specific work--and to make the best use of personnel available. | don’t think |
need to tell you that it 18 difficult to stretch the blanket to cover all of the cold feet in
this bed.

We are also constantly faced with the problem of maintaining production with appropriations
that aresteadilylosing their purchasing power. This you realize. And although it makes
your task moredifficult, it doesn't make it any less urgent.

By way of commending the work you have done, let me reminisce for a moment.

I well remember the days when Dr. Kellogg, and perhaps othere of you, took a planetable,s
sheet of white paper, analidade, end asoils auger to the farm of a prospective cooperator,

Wield Representative, Southern Regional Technical Service Center, Fort Jdorth, Texas.

»
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You drew in the boundaries of the fields; and by primitive standards, you sketched in the
limits of each soil type and eresion condition. That was the soils map used by conservation-
ists and farmers in those days.

| said your standards were primitive--atleast by today's standards. Wasn't that before you
even had the first approximation of a national soil survey program?

Now. | em looking forward to the time in this year, or mest certainly in 1970, when Dr. Kellogg
will join with other great scientists of the world and examine a bit of moon-soil brought back
by astronauts.

Thia new information may not improve your soil classification scheme at all. But | submit
that our leader in helping to develop a scientific world-wide sail classification system, has
earned a place ameng the great nature scientists of alltimeg--and doubtless can help in clas-
sifying whatever material is brought back from the moon this year--and whet willcome from
other planets in the future.

i<

The comprehensive seil classification is scheduled for publication. This culminates many I_
years of hard work. | am looking forward to seeing this publication, and | amsure that you
and others throughout the world are also looking forward te seeing it.

Earlier | laid down a challenge to you. In part, it is one that you have heard before--but
in my view, it is more encompaseing. | want to see the day--and | hope to see it soon--when
every owner or user of sail that you have mapped, has all of the information about that lend
readily available to him. | mean the owner of a suburban lot as well es the owner of & ranch
or farm,

I want to eee the day come Boo” when every district conservationist, every county and urban
planner, or other official, has interpretations available for nonfarmuses wherever such uses
may be probable. | don't mean special surveys with interpretations. | mean {nterpretations
that will be of value for whatever kind of soilsurvey that exists.

Thisrequires that we develop new ways of doing things. Some of our older methode ate getting
out of fashion, The coordination of soil survey interpretation procedures developed in our
region isanew approach to coordinating and tying ecil survey interpretations to the soil
clagsification unit. Wewant to be sure that all people working with soil surveys are saylng
the same thing about like kinds of soil. You no doubt wiil hear more about this in your com-
mittee deliberations.

These statements add up to justone thing: let's get the people--all of them--rural and urban
alike--tousing these priceless surveys that you have made and are making.Thereisnoother
way, as | see if, for us to fully meet ouT obligation te our Government, end to the rapidly
growing population that we serve.

Lat me give you some background for this thinking~-~

Recently, one Of our men wap planning some televigion programs in one of our large metropoli-
tan ® r..* Por one program he thought he would describe the benefits of soil surveys for

urban uses. When asked if suech information was available in the_area, he said there was noth-
ing except the basic survey with interpretations for farm uses. There was no immediate pros-

pect of getting anything better for the 1.5 million people living within the viewing area Of
the ® Ution.
Now | ask you: Is there any reason for him to “sell” this service if he can't deliver? 4

You will remember a few year. ago webecame concerned becauwse great numbers of soil survey
publications were gathering dust in warehouses.

Some of you--in SCS, in the universities, and in other &gencies--along with our information
people, depigned . promotion program to get the publications in the hands of those whe could
use them--aid along with the booklets en understanding of how touee them. The program worked
well wherever the local agency people really tried to get the surveys used. And in those
places it was . boo” to agricultural programs.

But where this didn’t happen, was the survey and publication worthits cost? Personally,
I think not,
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Bureliries I wonder if wi don’t have a slighe cage of the malaisg ilsc Barbors fmltecs oo tlo
AiC TODAY program credited to the television industry during the outory ag2iasy thao cendini.
Liter the Bemgeratic Conpventicn, She sald: "4 have done 8 peod Job of selfling oursceleas a
varsclves.  And pechaps oe haven't cungsidered well enough the vepds d desires of Lhe pubilic

[ERE- T3 IUCNE

A bave thoreoughly fnformed ourselves of the waloe of the goll sorvey--aond T den't oinirize
12t in Lthe leagt., But porhaps we hove been talkong abour seweral coses vhere the survers
viva been used wall by 2 considerable aewber of crbanites, as well as the rura! pecple.

ur problen now j£ to pger this bencfit into the hands of greacly increased punbecs of people.
I subrae to you that che dob of & 30i] scientiat roquiresn  mach reere thin certe tecloiesl o o-
polinco.

L2t we urge you Lo plive thig matter mocl consideopdtion juv thie conference.
Eow Grant szid to me ble other doy that he looks forwerd o secing the precacdoass fran Lais
wortalipp, T have B keen intarcst in the objectives of Committae de, 13, The mwltiplicity o

yout interésce £hould make Ffor meaningful reporks.

Apaing, T welcome you to the South, and I commend you [or the excellent job you ave doin. Ky
Lost wishes for a8 saccersful meoting.



OPENING STATEMENT

Charles E. Kellogg*

Wc can take satisfaction from the continuingincrease in demand anduse of soil surveys by
farmers, engineers, end agreat many other people. ©Our estimates show that for each dollar
spent in making end publishing surveys, the savings to the public agencies and especially to
individuals amount to somewhere between $40 as a lowir. thinly populated areas and 175 in
areas of population expansion, over a period of approximately 25 years. These estimatesare a
bit old, and | am sure the figures are increasing es time goes ON.

We have, of course, many opportunities fur improvement iN qualicy and efficiency. At the
moment our greatest problem by far is the delay in publication after the field mapping end
other research are completed. Because of the greatdemand for 521l survey:,mare funds have
been available for mapping than for asic:iated research, including that necdedtor soilcorre-
lation and interpretation, eartographie work of preparing the maps for repreduction, editing
the manuscripts, and printing the finished soil survey.

We have had to resort to reproduction of field sheets end interim reports, based on soil hand-
books, for local use; but until the soil surveys are published, they cannot e widely used.
Those public and private agencies that werk nationally, regionally. or statewide have few. if
any, opportunities to use the soil surveysuntil they are finally printed. Yet their use by
such agencies is extremely important in local areas.

We can hope that some means can be found to have coordinated financing for all aspects of the
soil survey so that the enormous backlog of about 350 soil surveys can be reduced to &normal
operating one

We have bee” increasingly aware of cartographic costs for assembling SOil maps that can be
adequately reproduced. We found that several factors have operated to increase costs substan~
tially all the way along the line from field work to final preparation. Most of these also
decrease the accuracy of the maps and lead to errors of identification of the soils. Included
are long soil symbols that cannot be placed within the areas to which they refer. Soil symbols
that include both small and capital letters are commonly indietinguishable.Many Soil aurveys
have unnecesaary symbols that were used before the descriptive legend was tested and were not
removed. And | should add here that, despite our best efforts, some mapping intended for pub~
lication still goes on without descriptive legends. On some maps the drainage is indistinct
and so are the roads and some other features.

Attempts to separate out very narrow areas Of contrasting soils increase costs end reduce
quality of our maps. In mapping, the field soil scientist tends to exaggerate them. The” the
cartographer is inclined to exaggerate them & bit more when he pcepares the map, In some sur-
veys these difficulties could have been avoided with soil complexes; in others, where it is
important that small areas be identified separately, the beat wayis to uge symbols, either
standard symbols, such as the one for rock outcrop, or ad hoe symbols that apply only to the
epecific soil survey. Either kind of symbol needs to be defined in terms of both the kind of
soil sod the area represented by one symbol. Otherwise, the waps are diffiecult to read and to
interpret accurately,

Another mistake that has increased some of our costs has been the “se of & muchlarger scale
than necessary. Some of our recent surveys published at 1:20,000 would have been equally use-
ful if published at 1:24,000,1:31,250, 0r1:31,680, Then too, some large survey areas, Of
which only 10 to 20 percent have soils with potentials for intensive use,have been published
at large scales where most of each area could have been published at a smaller scale.

In order to meet public demand, especially in areas of expanding population and industry. we

have given increasing emphasis to the soil interpretations needed fer use in community devel-
opment. On the whole | think we are performing a great public service because of the enormous
investments required. The avoidance of their waste depends on understanding the characteris-
tics of the soils. At the same time, other facters interact with the soils; and we mst coOp-
erate with engineers, geologists, economists, and others in making interpretations for alter-

native uses, Such cooperation can be arranged with state agencies, including state geologists

*Deputy Adminietrator for Soil Survey, Soil Conservation Service. USDA, Washington, D.C.
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end highway departments, &nd especially with the cooperatingstate agriculture, experiment
stations,

In the United States we have been accustomed to evaluate public works, soil surveys, and simi-
lar resource activities in terms of only direct benefits. PFrom the point of view of the prin«
cipal effects on & community or other large &rea, these may turn out to be low. Ae | pointed
out, soll surveys have cost-benefit ratios over a 25-year period of 1:40 to 1:175. Actually,
the reel benefits are much higher if we teke account of the economic development of a county,

commnity, or other large area because of the well-known miltiplier effect. It has been our
hope to get some studiea of these effects in order to get more understanding of the real bene~
fitathat soil surveys have in community development. | suspect they would run three to seven

times the direct effects,

The completion of the current system of soil clasgliication for printing goes ahead. As we
make progress, additional problems are uncovered &ll along the line from individual soil series
to unite of the higher categories. We are hoping that those units above the soil series end
families can have staff decision in the next several weeks. We do not feel that publication of
the system should be delayed.

We have started in a small way to wake a new soil map of the United States et 1:1,000,000,
which can be interpreted for regional planning end some preliminary etate planning. we expect
to uspe the quadranglea recently arranged by the U.S. Geological Survey et 109 latitude by 10¢
longitude. When thie is finished, we will have useful maps £t 1:1,000,000 for most of the
world.

We will be digcuseing at this conference our progress toward finding ways to get our hard date
on soil morphology,.our laboratory data, our engineering data, end our experience date on com-
puter cards or tepes 80 that we can improve our interpretations, teat interrelationships, and
improve the quality of our correlation,

We will be using the computer the game way the people of the Middle Agea used their no” nearly
forgotton memory systems, in order to make ouraelves more ne&rly prudent. For centuriles, the
prudent man was described ae one having an excellent memory, who is able to Bee new combina-
tions and relationshipas in his mind, and who has good foresight for the future. Our data have
become so masgive that we see no other way to remember them then to handle them with electronic
equipment. Most of us have been disappointed that our roil data are not more widely ussd to

® nlighuri broad regional and national policy questions.

Since wany of the data coma from cooperative work, we are hoping especially that a consistent
national coding system can be developed for use in SCS end by our cooperatore in the state
agricultural experiment stations,

Sometime soon we hope to have some studies directly with users on the convenience to them of
the soll maps that we are now publishing. In order to take advantage of new cartographic tech-
niques that permit coat reduction, today’s published soil surveys have quite different maps in
some respecta than those of 25 years ego. The question isunot primarily whet "we" like hut
what the bulk of our usersg find easiest to use. Thatis, the user must be able to find him-
#elf on the map without ambiguity, he must be able to reed clearly soil aymbols on the map,
and then from there. go to the legend end to the interpretations. Just as a personal prefer-
ence, | st{llgee many advantages in the older line maps. | am mindful that houses burn down
and roads change, both on the line maps and on those with aeriel-mosalc backgreunds. But the
land use that showe on the mosaic alec changes. Where it has not changed, it helps the user
to locate himself on the map. Where it has changed, it may make it somewhat more difficult

for him. So far ag | know, most people prefer the aerlal-mosaic background. Yet, even here.
we have several alternatives. Perhaps what we need now area few ailmple méps of the BAmé areas,
made in different ways, and the,, test their convenience to users primarily concerned with farm=
ing and to uaers primarily concerned with commnity planning. People between us and the user.
can help; but for such a& test to be most efficient, we mst get the judgments of the users
themaelves.
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RECENT DEVELOPMENTS IN THE SOIL SURVEY OF CAMADA

W. A. Ehrlich¥*

Agiig L oweleane the oppoctwni€y o be hoeve and ¢o convey to rou grectings nnd pood wishes [roe
L Cavadiar soil scaemtists suad Lo wish you success ia the conforeace.

Our program in soil surveys has not changed much since the initiation in 1963 of the program
on soil capability for agriculture. Boththe inventory of our soil resources throughsoil sur-
veys and interpretations of soil capability for agriculture have bee” vigorously jpursued;
these activities were followed in some provinces by some mapping and grouping of seils in capa-
bilities for forestry,wildlifeand recreation.

To date the soil survey coverage by reconnaissance and detailed surveys is about 30¢willion
acres. The inventory of soil capability for agriculture covers about 335 million acres. Sur-
veys and capability inventories are expected to continue until the forested area of a’ addi-
tional 600 million acres has been covered. In the forested area, the kind of survey followed
is a broad reconnaissance type in which the mapping is based principally en interpretations of
aerial photographs end ground contrelis exercised mainly through the use of helicopters. A
survey of this kind, although more of an exploratory type, was carried out on abour150 million
acres principally in the northern parts of the Great Plains Region.

The seventh meeting of the National Soil Survey Committee of Canada was held April 22 to 26 at
the University Of Alberta, Edmonton. Reports were presented on the taxonomicsoil classifica-
tion, international soil correlations, interpretations Of soil survey information for use in
crop yield assessments and for engineering purposes. and on other aspects related to soils.

I” the taxonomic soil classification minor changes were made in horizon nomenclature in the
Chernozemic, Solonetzic and Gleysolic orders, and major changes in those of the Pedzolic,
Brunisolic and Regosolic. The Podzolic Order was split into two orders, Luvisolie (U.S.
Alfisol) and Podzolic (U.S. Spodosecl), the Luvisols being recognized by & textural (argillic)
B and the Podzols by a Podzolic {spodic)B. With the Podzolic seils now are included the Acid
Brown Wooded (Dystrochrept) types with Podzolic B horizons originally in the Brunisolic Order
(mainly Inceptosels). ToO the Brunisolic Order, which has newnames for groups and subgroups,
are added the PodzolRegoscls previously within the Regosolic Order. This removal from the
Regosolic Order resulted in modifications of names and definitions of the soils remaining in
this group.

A significant advance in the classification of soils was the adoption for use in the field of
the upper three categories of the Organic Order. This and the "Histosols'" as described in the
United States, which were developed on similar concepts, appear to be the first classifications
on organic goils char have been developed to this degree &nywhere in the world. Some testing
of criteria on organic soils was done in 1968 and It is apparent much more is needed. Not all
personnel in our soils units are familiar with the application of the criteria, therefore some
guidance through field trips is required. The organic soilstour in Western Canada in 1967,
when five from the U.S. participated, helped the westerners. but our fellows inEastern Canada
have not had this opportunity. A” organic soils tour of two weeks' duration, similar to the
one in 1967, is being planned for Easter” Canada this summer.

A notable contribution was made by J. S. Cleyton in areport On international soil correlation
in which three systems - the United States. Canadian and World systems =were compared. The
material in this report is proving useful to persons concerned with genesis and classification,
particularly those teaching a course in this field. The U.S. system is highly regarded in
Canada and consequently is receivinga great deal of attention by teachers in the field of
classification.

The topics of crop yield assessments and engineering applications from interpretations of soil
survey information received some attention for the first time at our national meeting. It is

*CanadaDepartment of Agriculture, Ottawa, Canada



believed by many that these interpretations will he of great importance in future planning.

However, we have only limited data and muech needs to be done before firm reconmendations can
be made.

Attention by the National Committee also has been given to climate as related to land and to
soil classification, A subcommitteewas established and the first report, although explora-

tory, provided proposal8 that will be studied. The proposals made by the subcommittee were as
follows:

(1) An expansion of the use of the Hopkins-Williams formula (a trivariate quadratic
regression on latitude, longitude and altitude) for estimating temperatures to cover

the remainder of Canada. This has been done for 206 stations in the Great Plains
Region,

(2) Climaticzonations for wheat, coarse grains, corn and forage crops. This is based on
abiometeorological.time scale of Robertson and the Hopkins-Williams temperature
egtimator, |In this field the zenatfion map for wheat is in its final stages.

(3) Develop a better relationship for estimating the hazard of freezing temperatures from
mean monthly minimum temperatures. To date some progress has been made in this area.

(4) Obtain more precise data on the effect of slope, aspect, elevation, bodies of water
and depressed areas on local climate,

Our agrometeoralogists have been quite active in this field and are providing us with computer
services. During the last year the service published a series of technical bulletins, each a
report for one siteonly, presenting information for weekly and seasonal irrigation require-
ments at various risk levels, occurrence of weekly and seasonal means of dally extreme tempera-
ture, and totals of precipitation end potential evapotranspiration, end for the lent dates in
spring and firat dates in fall of the occurrence of critical temperatures near freezing.

The information in these reports is intended to provide the basis for planning and designing
irrigation systems and for evaluating potential for agricultural resource development for sta-
tions with representative climatological date.

The soil map of Canada is to be completed and printed for publication this year,Thie map will
b. of the same scale (1:5,000,000) and will have the same detail as on the scilmap of North
America @ houn at Adelaide in August, 1968. Included with the Canadian classificationunits
will be the U.S. &nd World equivalente. The inclusion of these additional units in the legend
will ® aoci8c any user of the map In understanding more readily the scilp with ® Imilrr nemes

@® pplied elsewhere in the world.

Plane are being made for writing a monograph ean the Soils of Canada. Initially arrangements
will ba made with the different survey unitse to sample end analyze certala soil profiles. The
data from theseprofilas are to he relatively complete and will be included in the monograph.
It is expected that this project will require three to four years La complete.

In concluaion, | wish to mention that there is an increasing demend in Canada for new roil sur~
vey information and for varlous interpretations of our present information. For some lnter~
pretations it is necessary to resurvey those lands covered in the early 1920's and to conduct
more detalled investigations of lands on which intensive farming is being practiced. Resurveys
will follow on most of the land but only when the needs dictate that time and staff muat be
davoted to such work in preference to other flelds of activity. The end of soll surveys is
not in sight.



REPUHT OF TiE LasD GRANT COLLEGE REPRESEXTVATIVE
OF THE SNDRTHEAST REGION

i, P, Marelsk W

This brief will deviate fromtlheusual of summarizing the previous year's lortheast Regional
Conference. These are publishied and usuallyavailable, Instead, a response tO aletter re-
quest about problems in the lurtheastwill be noted along with comments from the author. The
oliicial representative. Dr. R, A. Struchtemeyer, and a more krowled reable individual about
aduinistrative problems of the soil survey, has suggested that | present the Northeast view-
point.

Jalter Lyford, of Harvard University, a one-time, lonz-time Northeast correlator,would like
to put ina plea for increased work on organic matter. Hebelieveswe are still content in a
complete analysis of soil withthe percent of organic carbon, Fortunately, there IS some
thought to fractionate organic matter end also to investigate the extractable humiccolloid,
but here again weare et the coarse sieve state.

Another problem, thet from West Virginia, but also occuring in other states, isa further
classification of strip mine spoil. At the series or mapping unit level, degree of basicity
or acidity of the control section, possibly supported by quantitative measures of sulphur or
coal could be a prim criterion. The presence or absence of soil or organicmatter might also
be useful.

There has been a suggestion by several {Maryland, Pennsylvania, and New Jersey) to delete or
reduce the repetitiocus parts of the soil survey report, viz.Capability Croups of Soils.

As we work with educational materiels, the production of the slide sets by the western group,
and by Dr. C. Smith to illustrate soil properties is commendable, New York would like to see,
perhaps this national group, a development of additional educational materiels;viz., on the
new soil classification system, the landformsthat predict soils,de at the Pennsylvania
Agricultural Experiment Stationare NOW publishing annual progress reports of the date of our
Soil Characterization Laboratory viz., in 1968, Dauphin County (distributed). Also, to be
published soon,allyears (1956-1966 inclusive) summary of the laboratory work. Dr. M.R.
Heddleson, our SOil survey extension specialist, has just recently developed & 60 color-slide
set on '"Howa Soil Survey IsMade," and a 12 minute color movie on “Using the Soil Survey.”
These are available on loan to appropriate groups.

The field identification of the fragipan is often difficult. Also, too often such names es
Fragiochrept, Fragiudalf, Fragiudult guide the field man end others for the presence of the
fragipan. The criteria for noting the different degrees of development are Poorly defined.
The soil moisture content and the seasonseem to determine the presence of scmefragipans,
particularly those more weakly developed i.e. Wooster.

The stoniness classes as defined in the Mapual and further worked on by the Regional Commit-
tees present problems for the Northeast. A. H,Paschall is on this national committee end

will give many of our Northeast concerns. |In addition, New York tends not to use Stony lend.
Instead, extremely stony phases of one or more named seriesas low intensity units are mapped.
The seriesname connotes additional worthwhile information. Pennsylvania uses Stony land as
well as the extremely stony phases. Stony land in Pennsylvania is essentially devoid of trees.

Some experiment Station workers would like more autonomy et the regional level. some national
committees set up somuch work for the regional to consider that not enough Line is left for
the region’s own problems.

Often there is an absence of information of the activities and staffing of the four special
state laboratories (Maryland, Ohio, Pennsylvania, end Virginia) and the efforts of the other
(12) state laboratories.

We just heard from A. T. Chalk that there is another state Soil Characterization Laboratory,
that in South Carolina. Other states represented here, Utah, end Louisiana have mentioned to
me they too have state laboratories. We don’'t seem to have all the information. There appears
to be a need to have available the current soil survey research at the experiment stations.

Department of Agronomy, The Pennsylvania State University.
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Parhaps this information could be provided by & national representative of the Experiment
Station. This representative, other ttan the Land Grant University representatives, has not
Leenoften represented at this conference,

Similarly, the information ON the current computer active work in soil survey atthe experiment
stations is lacking. Computer facilities are being used at Pen” State to processour SoOil
vharacterization data. Programs to perform almost all laboratorycalculations are nowin “se.
Physical, chemical. mineralogical and some morphological data from 438 soil profiles are stored
on magnetic tapes for use in data acquisition and manipulation.

“

Finally, we might ask--how is the new soil classification system working? In Pennsylvania,
our field and laboratory data show that it {s not working. 0" a sample of 100 modal soils
(picked, described, collected, and approved by the state soil scientist or the correlator or
both, the Experiment Station representative. the local andfeor Pennsylvania regional soil sci-
entist and occasionally the regional correlator, and laboratory analyzed) 81, or #1 percent
did not fit the classification. Particle sire classes for family groupings, the argillic and
base saturation, in that order, were the chief offenders. Perhaps it might help to give 2
range to these and other characteristics. Perhaps there isa need far fewer requirements than
the many now outlined.

It would be helpful to have a” additional regional correlator visit the field more often. |”
Pennsylvania, no regional correlator has bee” on any field review for three years.
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REPORT OF SOUTHER: REGIONAL TECHNICAL WORK-PLANNINHG CONFERENCE
OF THE
NATIONAL COOPERATIVE SOIL SURVEY

Ss. A. Lytle *

Thebiennial meeting of the Southern Regional Technical Soil Survey dork-Flanning Conference
was held at Clemson University, Clemson, South Carolina, on July 9, 10, 11, 1968, with C. M,
Ellerbe, SCS, Chairman, and C. R. Craddock, Clemson University, Vice Chairman. The attendance
of seventy-five included the land-grant college representatives of nine southern Sstates and
Puerto Rico, Forest service, Georgia School of Forestry, and the State Climatologist from
South Carolina. The Land “se Specialist, Soils and Fertilizer Regearch Branch of the Tennessee
Valley Authority was present, and was granted a voting membership in the cenference.

The nine established committees developed reports by prior meetings and correspondence, and by
meetinisat the 1968 conference. The following committees presented reports at the conference:

Commi ttee 1, Criteria for Families, Series and Phases.

After s study of mineralogy classes, recommendations were made for changes in the defi-
nitions of someclasses, and for further study of other classes. The need was recog-

nized for a conference committee of qualified mineralogists te resolve future problems,
It was reconmended that 8 subdivision entitled  “Source of Data” be added to new soil
series descriptions, The committee suggested that the S-60 Southern Regional Clay

Mineralogy Committee be requested reo consider theuse of mineralogy in the classifica-
tion system and make recommendations.

Committee |l. Classes and Phases of Stoniness and Rockiness.

The committee developed phase classes end names of phases of stontness and rockiness
similar to those of the 1966 Committee report and recommended the use of percentage
of surface cover rather than the spacing between stones or rocks in developing phase
classes for the southern region.

Committee |11. Application to the New Classification System.

The committee reviewed Memorandum 66 and recomnended changes in.the percentages Of
the inclusions in mapping units. The need was recognized for more emphasis on

water table data end soil saturation in determining socil wetness., Itwas recomnended
that a change be made in horizon designation symbols for organic layers of mineral
soils. The need for maintaining acommnicetions link between the old end new clas-
sification systems was emphasized.

Commi ttee IV. Interpretations of Groups and Categories Higher than the Series.

The committee concluded that adequate guidelines are available for meéking interpreta-
tions at any level in the classification system. ILrecomnended that interpretations
for a1l important soils in the Region be developed. using uniform procedures end spe-

cific criteria. The Committee recomnended that land capability interpretations at the
family level be included with this project.

Committee V., Soil Moisture and Temperature.

The results of detailed study and testing by the committee showed that the depth-
duration seil moisture classes presently established overlap classificationunits.
The comnittee recommended that definftions should be used toseparatewater table
from perched water table; that the collection of soil temperature data be continued;
and that the lines separating soil temperature zones be refined.

* Pepartment Oof Agronomy, LeuisianaState University



Committes VI. General SgilMaps,

The comuittee working with peneral soil map, scale 1:250,000 fouund that better interpre=
tations can be made at the Great Group level than at the Suborder 1ewvel. 1t was recom-
mended that legends for small scale generalsoilmaps have mappingunit descriptions

in both techrical and nontechnical language. The commit tee reconmended that Eurther
testing of smallscale soil maps should be made to determinewhat catezorical levels
will best serve the needs fortteregion.

Committee “I1l. Urban Interpretations,

The committee found few examples where structure and design requirementswere changed
to correct soil limitations. The conmittee recommended thatuniformcriteria should
be developed for evaluating soils data in terms of suitability orlimitatiens for non-
farm uses, and that all interpretative criteria be combined in one source.

Committee “Ill. Soil Surveys for Forestry Uses,

The committee emphasized the need by foresters,and by owners and managers of forest
lands for more soils information, including interpretative data relative to soil
problems resulting from the use of machinery. It was recognized that there is & need
by foresters for more training and experience in the use of the available soils infor-
mation.

Cormittee |X. Priority of Problems Needing Laboratory Study.

A preliminary study of the laboratory needs reported by the States in the Southern
Region resulted in the following recommendations: That all interested agencies in-
volved with research affecting soil morphology, genesis, and classification should
be provided with copies of information on the past, present, and immediate future
projects of each agency in each State; that adequate pedon descriptions be prepared
for all reference samples; that members of ell agencies with common interests
attend each other's workshops; and that code numbers for analyses procedures of the
SCS Soil Investigation Report No. 1 should be used on identical procedures by all
agencies.

Southern Regional Map Project

This project was approved in 1967, and the committee was enlarged in 1968 to include the State
experiment station repreeentatives, the Statesoil scientists, and Regional Technical Service
Center representatives (SCS) and other interested members of the conference.

At the 1968 conference, agreement was reached on the degree of density of road systems. lakes.
citles, and towns best suited to the base map 1:2,500,000. Outlines were developed for the
map legends and the text to accompany the map. State legends of associaticns of Great Groups
were prepared and submitted te the chairman in November 1968. Matching maps across State
boundaries of Texas, Oklahoma, Arkansas, and loulsiana were completed in January 1969, and the
maps and legends wererevised far these States. Joining the State segments of the regional map
is continuing. The completion date for this project is 1970-71. The Southern Soil Research
Committee has agreed to fanvestigate procedurea for the publication of the map and report.

Tropieal Soil Workshop

‘I-he ecommittee on the Tropical Soils Workshop presented & written report to the Southern Work-
Planning Conference at the July 1968 meeting. This report included atentstive program and
estimated expenses for a soils tour of Puerto R‘c” and the Virgin Islands on August 5-14, 1969.
The tour also includes studies of the geology, geography, geomorphology,vegetation and ecol-
ogy of the islande, and observations of the use of tropical scils for urban development &nd
for agricultural research. On January 2, 1969, the reported number of individuals planning

to make the rour was fifty.

The next regular meeting of the Southern Regional TechnicalSoil Survey Work-Planning Confer-
ence will be held in 1970 at Baton Rouge, lLouisiana, with S. A. Lytle,Chairman, and D. F.
Slusher, “ice Chairman.




Report of the Ad Hoc Cormittee
on 50il Survey Procedures

Tirie cornitieg bas prepered the Enllesivy ontling of an ordevly procedure for vnrking chaugees
.o the new claggification syiwes,  The propesal is tor the revicw ol su iested obar 03 hy &
beman corraLtes of responsible ced lwioresced parsons selected fron pecgomnel of e copperat-
1o agenties o s L osurvey.

Charge: Outline an orderly procedure for making changes in the New Classificaticn System
A. Open meeting on July % for general discussion of procedures.

1. The chairman summarized results of 37 questionnaires returned by the members of
the conference.

2. Dr. Kelloggsuggested that the new comprehensive classification might be published
in two volumes,

There seemed to be aconsensus that Volume | might contain abasic explanation of
the system, including discussion of diagnostic horizons and infoermation about
Orders, Suborders and Great Groups; VolumeIlmight carry information about sub-
groups » family and series and be issued in looseleaf or other form so that it
could be easily revised annually or biennially be either replacement pages or
additional pages, Bartelli suggested that Volume Il might include a key from
Orders to Subgroups so that an up-to-date cutline of higher categories would

be available.

1t was sugmested Lhat this new pablication carry a list of all zoil series ever
used with an indication of thest revision oF cirrent indctlivity., Barcelly end
cthete potnked outk that such & procedure would pregeat & pgreat nueber of cechbmlcal
prob lens.

Dr, HAinters eupgosted that State level comaittecs be focmed to funnel proposats
{or ¢hinge ot addition tu the reglonal committee.

Grossman pointed out that time input by menbers of the regional committee
would be large and that some special arrangement for time and funds may be
desirable.

Ritchle suggested that on the regional level apermanent standing committee

is needed, withrepresentative from agencies involved in survey, classifica-
tion, or soil formaion work. Bartelli indicated that capability and interest
should be prime criteria for membership on such a regional committee. Balley
suggested that personnel serve staggered terme SO that there will be continuity.

Buel indicated that participation in this activity should be given status
through clearanceand approval by administrative personnel, including approval
of time commitments and funding of travel tocommittee meetings. Grossman
indicated that soil formation personnel in the States should be oriented
closely co needs for research related tothenew classification. Buntley
suggested that proposals for change originating in the States should be docu-
mented and supported by research.

B. Cormitteemeeting after open discussion.'

1. Constructive, documented suggestions from anyindividual can be senttoa pro-
posed regicnal committee.

2. Any proposals far revisions or additions Lo the new classification system
must be documented with date or written justification Lo be considered by
the regional committee.

3. Echelons or levels of activity.
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3.1 State

3.2 Region

3.11 A committes is strongly suggested but would not be required.
3.12 An individual. institution or agency may originate proposals

at the State level, but it is hoped that they will be dis-
cussed with other individuals or agencies or a State commit-
tee before transmission to the proposed regional committee.

3.21 A five-man committee is suggested.

3.211

3.212

3.213

The Regional Soil Survey Work Croup (Experiment Station people) will
prepare a list of individuals who are able end willingto serve on
the regional committee and send it to the Southerr Soil Research
Committee (SSRC), From this list the $SRC will designate twa names
for transmission through the office of the Principal Correlator to
the 8C5 office of the Principal Correlator to the SCS Deputy
Administrator for Soil Survey. These individuals will report
annually to SSRC.

1t is proposed that the Principal Soil Correlator will preparea
list of individuals in SCS who are able and willing to serve. Two
from this list shall be appointed to the Regional Committee by the
Deputy Administrator for Soil Survey.

The Principal Correlator will invite the Regional Office of the US
Forest Service to designate & qualified individual to serve on the
committee,

3.214 The terms of office will be staggered. At the start, one individual

3.215

appointed by SSRC end one appointed by SCS shall serve two-year
terms. All other terms are three years.

The committee may elect a chairman if desired.

3.22 The Principal Correlator shall be anex officio member of the committee
and can receive advice and suggestions from the committee,

Thig five-man committee shall be announced by the Deputy Administrator for Soil Survey

upon completion of the appointment process.

This committee shall be considered a permanent standing committee of the Southern Soil
Survey Work-Planning Conference and shall present reporte and hold open discussion at

every meeting of the W-P Conference.

This proposed regional committee nay ask the Executive Committee of the Southern Soil
Survey Work-Planning Conference to appoint special committees or work groups for special

needs such as revisions or changes involving soil mineralogy.

For each proposal coming to it this regional committee will recommend either:

{(a) Forwarding the proposal to the appropriate person gn the national SCS Soil Survey
staff or to a national (or international) committee,

(b) Refer the proposal through the Principal Soil Correlator toa parallel regional
committee (Or coomittees) with similar problema.

(c) Send the proposal back te the State for further testing or additional documentation
and justification.

{d) Rejection,

Commi ttee Members

L. J,Bartelli David Slusher

P. H. Beinroth M. E. Springer, Chairman

R. J. McCracken, Recorder Eric Winters, Advisor

Henry Otsuki
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REPORT OF NCR=3,
NORTH-CEHTRAT REGLONAL TECHNICAL COMMLTTEE

C. L. Scrivner¥
This report is in twoparts. Part | concerns activities of NCR-3, <mposed of Experiment
station representatives, Parr || concerns activities at the North-:ntral Work-Flanning

Conference of the National Coeperative Soil Survey.

I, Activities of NCR-3

This regional committee is currently concerned with two projects:
(1} A bibliography of sail survey maps and report*.

(2) A proposed regional research project entitled “Soil Fabric and Mineralogy as Related
to Genesis and Productivity of Soils, Particutarly in the North-Central Region.”

Both projects are as yet in the planning staege, but the proposed regionsl project has bee”
submitted to NCA 1, end it is hoped that it will provide funds to the Experiment $tations
for research, Approval and funding will probably depend upon how well we have sutlined the
need for regional research an the project ase compared to individual experiment station re-
search.

Considerable discussion atthemee:ingwas centered around anapparent policy to decrease
or omit the quantity of soil characterization data included in soil survey reports. The
NCR-3 Committee recommendation is that such data should be includedinsoll survey reports.

11, North-Central Work-Planning Conference of the CooperativeSoil Survey

This conference met Marchl18-21, 1968, inSt, Paul, Minnesota. with 86 participants, The
conference worked through committees, the reports of which are in your possession. |
should like to make a brief report of a’ Experiment Station representative'sview of the
comnittees and their work.

Organic Soils

Three N.C. conference members,Farnham, Finney, and McKinzie, have done mich of Lhe work sum-
marized in the supplement dealing with organic soils. Thelr workthu: constituted the regional
work. The Delta County. Michigan, correlation has bee” completed and is the first under the
new System.

Technical Soil Monographs end Bench Mark Soils

Actual progress here is slow, although the Red River Basinmap has bee” completed by North
Dakota, South Dakote, and Minnesota. Some important discussion questions raised are:

(1) Is f{t wige to omit soil characterization date from standard soil surveys with the assump~
tionthat the data will be published in the monograph?

(2) Should administrators assign personnel to the task of preparing the monographs?

Soil Moisture and Climate in Relation tO Soil Classification

This committee, after several years of considering water tables. moisture movement, etc., shows
a tendency to become aresction committea but may be concentrating somewhat on the prediction
of moisture regimes from climatic data

*Department of Agronomy, University of Miesourl, Columbia, Me.



Forest Soils

This committee is concerned with the need for communication betweensoil scientists and forest-
er*. A question which L iSht be formulated from their discussions would be “Do standard soil
surveys meet the needs of foresters?” or “What are the needs of foresters?.

Engineering Applications and Use of Soil Surveys for Suburban Flanning

This committee was concerned with guide sheets for interpretations. A major problem appears to
be a lack of data related to the needed interpretations, Some N.C. states are feeling the need
in this area more acutely than others. Michigan, Ohio, Illinois and Wisconsin have begun to
feel the impact. The other states will feel it later.

Soil Merphology and Soil Family Criteria

This committee used a different format in which various members lead the discussion of topics.
Two observations were (1) that the use of clay mineralogy asclassificatlon criteria at the
family level is without sufficient date, and (2) landscape position needs to be more formally
recognized in the soil classification system,

Soil Correlation Priuciples, Procedures and Rules of Application of the New Clamsificetion
System

Thie committee's session. were very well attended, reflecting the interest. A c-n concern
appears to be the congtent need to keep all concerned parties and organizations informed of
actions and decislions. The conference went on record as approving astanding regional commit-
tee for reviewing proposals for changes in the soil classification system after it has been
published, It was suggeated that the Principal Soil Correlator might chair the committee,

Prioriey of Problem, that Need Laboratory Study end Estimates of Work Required

This committee attempted to estimste the various neceds asa guide to SCS soil aurvey laborator-
ies. It did not delve into the possibility of changing needs in the types of laboratory infor-
mation that will be required.




REPOIUT OF GESTER - REGIUSAL TECHNICAL wbie-TLAGo o Quib 2o
OF THE
SATHDUAL DS ATV LieTL SURVEY AT RIVERSLL:, CALIIWS 14
Finaary 22-26 VM3

gt osteeeh by Fr, F, P, Helsetl, Calilavain Siate Jonserval.o-asi,

Address by Dr. Charles £,

Kellegy,, Boputy Administrator Qo Soil Serecy orlitlor bpaoviunitios

and bFroblens in Bhe Maoional Coopecative Soil Sacvey Frogean, "

danprkz of Cnmuir.t.tgi

Coozmitbes #1;  Applicatiow of vow sulld clessificacio: [0 soil sorics sed mapit wii O,

Tor cownities digcugsed vomenc lature ars! descriptiims ne map wept: i tetes of Camilics, sab-
proups and higher cate jarics, Iroy recommendsd that.

.

Dr. B

Far the suhyproop and higher categories that the: catevery nadme be ased.

Hap vott descripierons int jude locdtion, Coporiphic pos-tion, elevatton, clipate,
vepetation, A description of representative pedon of esch coaponent,

A, Fogberyg is Lo prepare ovoerlays of relected raps bo show degree of L urralivation

that ix obeained ag one pgues iTom phases of gerles b ahases of ocher citevories, Thees are
e be circuleted o tha comrities.

The conmi LEee sogeesied ware critica? review of series deafts lon e proved cofrunitations
annp HrAates.

Comuittes 03: Publicabioa of Sl Serwey mapk and ealormation,  Kecomendations (or leprowve-
ment ol kexts of pablished Sotl Survey repoTkEe:

Horg emphasis an anteoduction ol the report on what wak foond snd economie replicha-
tions related te =oil,

Hore Elexibility in the lormal,

Map unlt descriptions he presected Lo tabulace [orm,

Mg photographs of soils especially highly contrdsting ones,
Hake Geneplis and marphology chepter opt:onosl,

Key Interpretive maps be included,

State consarvetionist he piven authority to clear manuscelpls,

Cooperating wgencier prepare brochures explaining how the publiched docunnt can be
wged,

Completee #80 Soil Structure and Fabric

Commi Lot tecormaeaded :

1.

3.

Bulfcrentiste between ped and wolume consistence miteridl with pede over ? em aor under
i mn wl1) be characlerized by volume consiftence, Thie distinctian showld be pnoted as

i i ' , that ks, the [1rse term is Eor volume snd the secopd for
the ped consigtence. Unic volune for testong volume consistence is 2 2 2 x 7 om.
State the poisture status at time of description.

vatural steecture be considered dypamic properCy with time and moiscure conditien.

Structure e the size, shope and durabiliey--distingeness oI whatewgr aggronalas ace
presest o the vime the podon i3 Eescribed and pedalicy.

Fedalit, he resceved fur Eerivs i Cerin,
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Comnittee #4: Soil Survay for Range and Forsst Land,.

Recommendations:

1. Some soll Egsocistiont in wildlonds need faterprocatlons by components as well as
whole untte.

2. In general, they agrea with 1967 National Committee on classes and phases of
stoniness.

3. Urged further consideration of map units based on families and higher
categories.

The committee stated that exploratory mapping in Alaska is mostly phases of subgroupsata
scale of 1:500,000.

In Nevada phases of families at1:60,000.

In Idaho and Montana phases of families at 1:20,000,
In Hawaii phases of familiesat1:24,000.

Commi ttee #5: Several systems of climatic evaluation.
Recommended:

1. Soil temperature days be observed on 15th day of January, April, Juty and
October tomeasure soil temperature.

2. (ETe 6) be computed for all states and maps prepared.
The committee stated that we need anew or improved formula for caleulating potential end
actual evapotranspiration, and as a start, Mr.M, D, Magnupon, Regional Climatologist, Salt
Lake City, furnished a brief outline of the principal features of Thorathwaite and Penman
equations.
Committee #6: Made and Shaped Soils.

Recommendations:

1. Hade land be restricted in use to the point that at some later date this miscel-
laneous land type could be eliminated in favor of symbols.

2. Made soil be used only when soil cannot be classified as shaped or altered soils.

For areas greater than 2,000 acres, the following classes are moposed: Clayey, loamy. sandy,
fragmental and undifferentiated.

For areas less than 2,000 acres, f111 soil or cut and fill soils,-etc.

Shaped soil - handled &8 phases (terraced, leveled, etc.) and claseified in the new
ayatem,

Altered soils = with fragments of diagnostic horizon, be classed as Arents. Without
fragments of diagnostic horizona be classed Pesmments, Fluvente and Orthents.

Committee #7: Benchmark Soil. and Technical Monographs
Racomma,dations:
1. Atteﬁnpta be made to stimulate interest in writing benchmark soil reports.

2. Experiment Station representatives explore the possibility of using Benchmark
soil reports as master's thesas.



3. This comaiffee e velicved oo Ll portion ol itq chagpe realoise to Technical
Soil Monmopraphs, av Least reeporarily,

Cire. Ltee YR Nonfare Jaterprob-tours ol soil surveys.
Hecore «odd:

1, o enguoecriag palorprodetion perlaining o corpesivits of uncontad st el pipzs
Linat Lhe seoil features arleceing Ehbe sntor; 2 cacidn Le Histed tn lacu a1 a
caling class, I@ classes ayse wreded they be limited te throe.

2. Corresivity Concecte be kandled os ar iterpretation i licu of 5 s0il proporey,

3. Source of gava and gravel be listod ok o prasability, {Figh, «cdiv-:, low or nine)
of Linding sand or gravel rather tham as & ssitability and that & statemant &5 ta

kind, grade and quacticy siouid be presented with cthe probability,

4. 4 handbook of oemcnclaturs, procedurss and istecpretslions he prepaced For u-e
by other discipliaas.

5. Sgil seientigcs be entourdiged to publish on vonfonm wses of soil.

6. Mepionat site enginesy, FitA (Fodoral Housinn Adminigteationd be invited to tne
1970 destern Regional Ilamaing Conlezence.

Additional single purpose interpretations needed are recreation, watershed hydrology, excava-
tions bearing strength and frost action potential,

Lommi ttee : General maps for Resource Management Flanning
Recommendations:

1. Soilmaps prepared by abstracting detailed s.il surveys aswellas those prepared
by reconnaissance methods be roferred to as "Geaaral Soils Maps™ and that a foot-
note be used to desipgnate procedures for preparation.

2. A11 maps have both bar and fractionalscale.

3. Base maps should bavo oo, ceriteel to endble users Lo ofirct Lho wapg,

fi. Limit the wmee of Bcil serics sases in publighed reports aed raps o Chose
series which are esteblished nr spproved by the principal Jorrelator,

Corgattben #10;  Priovritice and werkload 2seimntes for Scil Survey Laboratory studies

The cormmittee diccussed the poneral clasgification gqd interpretation prablems for which Llab-
aratory assigtance i1s nerded along with estirutes of wumbere of pedons involved.

Recommendation:

The comnittee be discontinuedbut formationos committees for coordinating and planning lab-
oratory werk in individualstates be encouraged.

Cther Activities

A field trip to study soil consisteunce provided an opportunity to compare our field impres-
sions with modulus of rupture deterninationsin the laboratory andgavea break to enjoy the
fine Riverside weather.

A panel discussion on Data Processiny in Soil Survey programs and a farewell toDr.J. E.
McClelland at our banquet rounded out our activities.
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The wark croup project wak to make avolleble & sebt of 315 om colar trensperencies for use in
ilimatrali=ng the classiflcation syatem, Thie has been eccomplighed uelng Br, Fred Petergon'r
enac ion and Mr, William M. Jotwesen's time and slides.

&, B, Southoard, Chajoman
Weztarn HWork Group



A PROGRESS REPORT, U.S. WREST SERVICE

0. C. Olson

The principal purpose of the Forest Service soils program is to improve the overall quality of
resource management on the National Forest System lands. Achieving this objective requires two
major efforts or outputs by the soil scientists--(l) obtaining end interpreting technical,
basic soil data, and (2) assisting management in putting this information to “se. The data
collection and interpretation effort includes conducting soil surveys and local soil investiga-
tions in both of which interpretive studies gre integral end essential parts. Forest Service
policy is to conduct soil surveys on all National Forest System lands and interpret the infor-
mation for multipleuse management. The second major output by the soil scientists is con-
cerned with the direct application of technical soils knowledge to specifie management prob-
lems or situations. We refer to this activity as our soil management service. The services
of skilled and experienced soil scientists are made available to management and to other tech-
nical Forest Service people for advice and counsel on soil uses end management problems.

The longer we work with surveys, the more we become convinced that some kind of a cross tie
between technical soil information on one hand and lend “se decision making on the other is
more Or less essentlal, Soil management service, which is & tie, provides, additionally,
opportunities for the soil scientists to work closely witha wide variety of disciplines and
experience~--foresters, engineers, lendscape architects, range scientists, hydrologists, end
others. This coordination and cooperation pays dividends in many ways.

The collection of soil and soil-related landscape information is carefully designed and inter-
preted to fit the immediate and/or long-range management needs for each individual project or
survey ares. During the past calendar year we conducted cooperative, detailed soil surveys on
some 2% million acres nod special or reconnaissance ecil surveys on another 4 million acres.
Reconnaissance surveys are primarily made on large areas where general or limited epecificin-
formation is needed quickly to meet a definite management purpose. Special, highly detailed
soil surveys are made on small areas, too smell for the efficient scheduling of cooperative
soil surveys. More than 600 soil management service jobs were accomplished during the same
year,

Looking ahead, we seea number of improvements and modifications that are desirable in our
developing soila program. Examples of changes that are aimed at keepingour seile program up
to dste in terms of meeting the needs of the usera are as follows:

(1) Because of the importance of having the project planners together, we see the Forest
(rather than the Regional Office) as the principal staffing unit for the soil scientists.

(2) A, interest in soil and water management programs increases, information in greater detail
will be needed for plaaning many of the comprehensive programs. For instance, the soil=-
rock-water-plant regime must be studied thoroughly for progrem planning involved with
water yleld increases. The characterizations end evaluations of soil substrata horizons,
therefore, till extend in many soils to depths of 10 to 20 feet or more.

The use Of geophysical equipment end closer coordination with the geologists are called
for in extending our survey investigations continually deeper Iinto the substrata,

(3) We are looking into infrared imagery and other remote sensing techniques to determine if
they are capable of aiding the collection of certain information. To improve our aoil
survey mapping techniques, we are also looking forward to using more color aerial photog-
raphy and smallscale photography as adjuncts to the standard, black-and-white aerial
photography.

To keep abreast of technical developments in the area of soil science In general end eoil
surveys In particular, we very much appreciate the eppovtunity to participate in meetings such
asthia conference. We benefit greatly from the exchange of knowledge and experiences among
the cooperators of this group.
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USE OF SOIL SURVEYS

George H. Enfield *

There is no need to take your time describing the Soil Survey to you because it'S too much
like describing ason or daughter to their mother. Y ou know far more than | do about it and
can even recall some of the labor pains during its birth.

The soil survey has itS greatest use outside Washington, This inventory or appraisal of our
soil resource6 is used by the men in the field. Like all other surveys its use varies from
State to State and from county to county. UOne of the greatest problems is to keep our ever
changing county personnel fully informed of the resources available. 4s you know we have gone
through some transition periods. Some of us have known s¢ils that have bee’ give’ thiree or
more different names in our lifetime. It is sometimes a little difficult for our county exten-
sion staff to understand why there shaild be such a high divorce rate in a natural system gs
stable es the soil. The ever changing county personnel is at a far greater handicap. There
are times when agents are moved from counties where the soils were formed on residual material
to anarea late Wisconsin glaciation or from the Piedmont tothe Coastal Plains. The names of
the soils that were once familiar are now foreign. The agents must leer” ancw language and
understand the meaning of the words.

1” the major egricultural counties where there is amodern soil survey of their county, it is
used as reference to evaluate and compare opportunities in one areawith another. To me this
is one of itsmost important uses. Where it is possible to become well acquainted with crop
production practices and yields under good management with the main agricultural soils of the
county, it givesa good idea what can be expected on the same soil types in other areas of the
county or area. It has bee” my belief that many of the writers of soil survey reports are a
little cautious a’ their yield estimates of the varicus crops. Of course, technology in crop
production is ever changing end likewise yield potentials must be revised to remain consistent
with present resources and economic environment. The spread between the productive and unpro-
ductive soils sometimes appears rather “arrow. Perhaps this observation is colored by what
some believe that the poor farmers are forced to cultivate the less productive secils while the
better farmers migrate to the fertile lands. |If this is so the” there is a built-in bias on
evaluations of land from observed yields.

dow to the question, How does Extension make use of the reports? I” many of the rapid expand-
ing urban areas the cities are overrunning the countryside. Sooner or later someone starts
either & study or planning commission end they often turn to the county agent for help. Where
the agent is on his toes he acquaints them with the soil survey. Some of the county surveyors
are college graduates and know about the surveys, others have forgotten about them and up
until recently they were primarily built around agriculture and omitted the engineering phases.
Where old surveys are all thatisavailable, the agents usually look for help either from the
university or locel Soil Conservation Service te furnish additional information not found in
the reports.

I” some areas wWhere there are & rather large mixture of soil problems, and especially where
there are great differences of opinions on site suitability, & great deal of time is devoted
to helping planning boards develop alternative lend use maps based on soil characteristics
and limitations. This provides a sound base from which recommendations can be formulated. 1”
some areas the local governing bodies have employed extension personnel and placed them on
their staff to help them develop the maps. They also work with the local people so they will
understand the differences in the soil and why certainactionsare recommended. Give” the
facts, @’ informal public will more readily accept changes in regulations and restriction the”
where they are asked to confirm because someone thinks it will be good for them. [|” some
places this requires amuch greater detailed survey than most of the surveys made 10 to 15
years ego. Under these conditions the suggestion is made to seek the assistance from competent
help trained in this kind of work. No doubt you have bee” on the receiving end of such
requests,

*Federal Extension Service, U.S. Department of Agriculture, Washingten, D.C.
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Each year there are about four million soil samples tested for individuals in this country.
Soil tests are but one criteria as to availability of plant nutrients. These tests only indi-
cate the quantity of selublenutrients in a weak extractant. They in no way indicate the sup-
plying power of the eoil to replenish these nutrients once they have been removed from the
solution, Neither does it reflect ti-e speed by which this changewill take place., This is a
characteristic closely related to the soilcharacteristies associated with soil type. When
properly interpreted soil tests provide areascnably good iudication where there will be prof-
itable responses to an application of fertilizer. Many States have learncd that some soils
produce greater, and others lees, than you might think and this can be associated with certain
soils. Where the type is known these are associated with the test results end asa result pro-
vide a more accurate Interpretation. Some of the States using such information areNew York,
Michigan, Illinois, Wisconsin, lowa. Nehraska, and probably several others.

Another area where extension is making good use of the seil surveys is in land-use planning
with the farmers. With the rapid change in land ownership and expansion of the commercial
farmers, there are many questions on how to maximize the “et returns with the other resources
available, New York end Michigan had held training programsfor farmers to work out expected
returns based on the productive capacity of the land. BY the use of some practical budgeting
procedure the farmer can arrive at the returns that can be expected from various alternatives.
This process of linear programming can be so complicated that most farmers are not willing to
spend that muchtime pushing a pencil, and now we are waiting for the day when the computer
will do the work for them.

We have tried to stress the importance of starting with the soil and placing the limitations,
now culled perimeters, on the various situations., Y oOu see it's possible to farm some Class
VIl land if properly managed and if this is all You have you would probably use it rather
than starve, but under land situation in this country I doubt if any would consider if advis-
able.

This type of educational werk is rather intensive and it’s not possible to help everyone, but
for & few of the leading farmers that “ant to make such a study the procedure is available.

The one place where the surveys have been most useful to our extension people is to help answer
some of the nitty-gritty questions about land values--values based on crop productivity. We
find it far barter te have & reference that we can use and place the estimates on the third
end uninterested parties than to give it your opinion. By following this action we are not
trying to pass-the-buck. we just don’'t see any reom in a noose for more than one neck at a
time and we prefer that it not be ours if we can avoid it.

There are companies such ag canning factories that want to locateinsome counties. extension
has been asked many tlmes as to opinion where it would be most desirable. The survey makes ijt
possible to pick out areassthat best meet the crop needs and less subject to hazards that
might causea failure. We have had some factories establish themselves without sny suggestion
only to find out later they missed the boat.

In I1linois, and I believe Utah, there was an attempt to adjust land assessments t” 8 produc-
tivity rating. | know several times this has been considered. Under these conditions,usually
the support comes from the State staff rather than county personnel.

Extension itself is not semich concerned as how we can use the scil surveys but how we can
get other people to use them. 1In the last 14 years that | have been with the Federal Extension
Service, | have tried to make at least one person conscious of the need to get the surveysin
the hands of the people that will use them. Teo the best of my knowledge, at least one or more
persons in every State has accepted the responsibility to help initiate the soil survey to at
least the extension personnel in the county shortly after a survey has been released. Many
States have Jumped the gun and prepared interim reportson thelr own. Agents heve received
training to underatand the differences of the majorsecil types in their counties. We believe
some progress has been made. We Know it's not perfect im some States but we believe there are
places you would agree some remarkably successful work is being done. Some of the States have
full time staff working in this area. Illinois,Virginia, Indians. California, and New York
have gome top men in the field. Wisconsin is good but their man is on loan to one of the
South Americen countries at present.

We believe you have made the surveys quite useful, but we would he pleased if you would bold

to the English names fOr the soil types for & few more years for some of us older men because
we are having ahard enough time keeping up with the few changes you do make.
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THE USE 0F SOIL SURVEYS IN THE BUREAU OF RECLAMATION]/

| wish to express my appreciation to Dr. Kelloggand Dr. Hockensmith for providing this
oppoertunity to attend your National Technical Work-Planning Conference. Because of the many
and varied uges made of the soil survey within our agency, we have Found it most helpful to
participate in both your regional and the national work-planning conferences. In this period
of growth, improvement, and further development of the 7th Approximation, it is particularly
important that user agencies remain abreast of the new concepts and progress being made.

The Buresu of Reclamation is engaged in multiple-purpose water development in the
17 Western Statesand in Hawaii and Alaska. We are also assisting some of the developing
nations in planning multiple-purpose projects. Within the spectrum of multiple uses,including
irrigation, power generation, flood control, recreational developmment,fish and wildlife pres-
ervation, salinity repulsion, municipal and industrial water supply, and pollution abatement,
the aoil survey providesa data base of much usefulness.

In planning the irrigation phase of water resource develomments, the soil surveys pro-
vide a guide to the soil conditions and land Forms in the proposed project ares,wWhere soil
surveys are available, our work is Facilitated by having an interpretable grouping of facts
regarding the soils of the area. Our interpretations &re given in the Bureau of Reclamation
"Irrigation Sultability Classification.” Toe classificationis founded upon en economic base.
Accordingly, boundarlesof soll mapping units and irrigation suitability classes do not neatly
coincide, nor should we expect them to. There is, however, closer correspondence in some
areas than in others. For example, we find 8 close correspondence in the Willamette Valley
and & very poor correspondence in the Spokane Valley. Moreover, the economic basis makes it
necessary to fit our irrigation sultebilityland classcriteria to the economic, physical, and
social enviromment of the proposed project. Regardlees of the obvious differences in our
respective survey objectives, soil survey gervesseveral important functions.These are to
(1) provide knowledge regarding scilconditiongand land forms in an area proposed for irri-
gation, (2) establish . basls for transferring irrigation experience between areas, and
(3) provide guidance and help reduce field work in performing broad inventory studies of
irrigation potentials,

Because of theaeuses related to the irrigation function, weare engaged in several
cooperative projecta with the Soll Conservation service. Thig includes work In the Las Vegas
and El Derado ¥alleys in New Mexico; exchange of land data on the Bonneville Unit, Central
Utah Project, Utah; and develomment of a soil survey for the RevajJo Indian Irrigation Rcjcct
wherein theBureau of Reclamation isprovidingthe field data required to prepare the soil
survey of the area. In the development of the New Mexico State Water Plan, we are working
with the Universityand the Soil Conservation Service in identifying land suitable for
irrigation., Heresa Bureau soil scientist isassisting in the preparation of & soil associa-
tion map whichie then interpreted for content of irrigation sultability classes. Other
direct cooperative workimvolves preparation of the Type | comprehensive bagin studies,
particularly in the Missouri Basin, the Pacifie Northwest, and the Pacific Southwest Basins,

In the work belng done overseas,wearenow attempting to identify soile down to the
category of Great Soil Groups, This is being done to provide a data bese For correlating
experimental findingaand to transfer experience.

In addition to the foregoing umes regarding the irrigation function, the soil survey
finds @ pplicaticnn in making flood hydrology studies by providinginformationon the soil
characteristics of the watershed areas above storage reservoirs.The soil surveys are also
used to develop estimatea Of erosional losses for caaputation of the reservoir sediment
storage space. Information regarding surficial deposits of construction materials can be
found by using the soil survey, They havealsc found usefulness in developing plans for the
management of reservoir areas for recreational and fish and wildlife purposes. meld *pr
provide mainput for the decisionapparatus wed to select the best recreation areas,
optimize wildlife habitat,selectsoil conservation practices, define desired ovmership
patterns, and develop the land management plans.

After our projecta are constructed and placed into operation, they are turned ¢ver to the
local people for management and further development of theland. During this stage, thesoll
survey providesabasis for extending the agricultural experiment data and Bureau development

1/Jchn ¥.Maletic, Chief, Land Resocurces Branch, Office of Chief Engineer, Buresu of
Reclamation, Denver. Colorado
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FRIT Gonte to individusi Farmers. Todsacelin ol the Tmaed T-r dreaiiliog tro o 185 ther lergely
handled through cooperation of Lhe watler prers with thelr ledsl s.0L coomervat!on dletrict,

As you have long recognized, v and Turther wigs sre devedoping P the B0f) Eurvey.
This, i pirtleuinr, fncludes applicsilons Lo wrbe. plenning,  Aléo, with the fophasie on
paliution control, the #01] survey provides a peppa for Jicallng polential Wagte waler
reclazation projects, The surficial condilions ensentlnl fua developlng goound -water rechargs
profects can be cheracterized by sct) surveys, ‘They ooy sise find use io fdeatifylag non-
irrigated areas conisinlng exceesive suluhle eklte which are coolributing exresglve concentra-
1ignr of discolved £olide to river fystemt. This would provide cluea Lo develoment of
gtrustursl or nonttructural measures bto reduece Eo boothnial BTctelicns 1o our WALRIWAYE.

In view of the pany uees being nade Gf Uhe #6611 Buivey, 3l segmd to fe thal for the next
1hird of thie century and beyond, anil claspiflontion cught Lo avelid !elug burdened with sn
cverly strong sgricoliural biss. Fro@ their jncepllon, the isage of a0ll surveys wed one of
gerving the doonin of apriculture and, se you have long recoguized, it can no longer be w
vinble tool 47 1t 48 clonded with the myopim of sgricultiorel wse . . . whelher 1% 38 at hose
er abroad, To d0 50 would seerifice the welue &F Lhe swrvey [0 broader planning neede.,

To enable batter coordinatior of our work, the 1101 Of the counties in which land
c e plTfleation will pe conducted in 1969 is sitached, The profsem involyes deleiled land
‘magification on smboul 1,0L0,000 scres, reconnaisnsnce Iand clepeificstion surveys on about
&,104,000 sorea, and camplete reionnalassnce brrigaiieon potentlel Inventories covering the
ttetezr of Ransaz and Hebraoka,

Eelated wotivitiex of genersi intereat will be briefly defcribed. We conduct n "Sofl
Gotentist Training Institute” al Coloralo Siate IMiverdilty, Fort Coliins, ealh Sdkxer fOr &
“oweek perfed. By Augent 1970, O percent of all Huyeso ecd) sclentlate will bave caepleted
this coures, It is stmed st updating skilin and technlgues in zeleciling lends for irrigeilon,
moe coaree 4 conducted o July and August with the Agecwdmy Degerbment ataff of the Colorade

tule Wmjvarsity providing & weshs of tnetruction #nd the Burenn of Beclamabion 3 week,
Zubject mress ibelude #cil chemisiry, #oi! pbysice, geomorpholosy, Lol morghoiogy and
cimeaffication, drelmmge, trrigation sultetlltty cinsetficstion prinuiples and pracilices,
eronaetes, and project plaoning.  We would be happs to bave representet]ves of the Boil
cenrervation Mervice whi must des! with irrlgetlon provlect attend ihe Instliuie.

Foontente rasparch an releted to land clssailicetica 18 smodr wey with Tows Blate
srcaeity,  1NYs remsdrch & exsmiming the ooonomic huhis Jor Lne lrrigation Butimbility
Crarc I TEeELion with the atm of fdentifying Lefter procedures Do both performing land
cisartiscation Tield surveyrs and lhe Télated agricultura) econwafc Etwlfer, Froduction
fun-ticps mra being developed lor yarious crops voder & wide ropge of soil conditions. Buch
stuiles would provide lrpron: i quantiftication and avpport fou apectTying lend elass &iffer-
rntime in the frrigslion suitability surwey. Field rencareh under the Tows Dtste cootract
.E Currently belng dobe st Oregon State Uoiveralty and at Colorado Btate Bniveralty, mnd we
rope to hawe sdditionel work done in Celfforois snd Noilh Dakots,  [ala inpote to the atudy
are ni#o belng obleined Trim projecls oversend.

& atudy haz been completed on the waetulntss OF folorsd photogeaphs in pericreing
iTrigation suitability surveyz, Thle sludy wan dene Sh ¥orth Dukots knd covarad & ares of
' opgusre miled. We will be glat to make avalisbic use of ihese colored photographs so thet
runl may detersine their asefulness for Jellnealing tTanllies, serieE, s Lypes.

Further resesrch and develomeent work i6 undes wey 1n e spplicaticn of compuber modala
por pradiceting the quality of return [low waters ad the sifesi of & given weber quality oo
the chemistry of tbe #0611, Irrlgstion of the xoll i being gicolated by the tompater
involving such dominate processss as catlon exchangs, solullon snd diskolution of pypau
and celcivm carbonste, and thromgh put of nunresciivs lons, We Lre alfc Supporting ressarch
al the Dniversitiar of Arizoow and Celiforaia aimed st devnipplng s mode) for predicting the

owament of oitrate through soils.

We are conteupleting underterieg ressarch in the near futte Lo develop botter sl more
afFicient ways of comducting field massuresenta on anlls, ¥e necd new snd bebter Instrnmezis
el Trocedures for making Tield meenuresents imporimnt to gostalned lizlastion auitebility,
The sim here will be not only to reduce lmprecislon but to deoresds labor and losreasse oziput
of profuctive work. A& joiet efforl fn thls sres with Boid Coaecvetion Service periicipation

would be welcomed.




COUNTIES | N WHICH IRRIGATION SUITABILITYSURVEYS
WILL BE MADE BY THE BUREAU OF RECLANATION
CALENDAR YEAR 1969

Arlzons North Dekots
¥o work achedpled, Caxs
Bicyey
Califorain Grand Forka
L& Mours
Fresno MzHendry
Inyo Pembina
San Benlta Ransom
San Bernardino Bichlend
Telere Bargent
Eteeln
Colerado Stuteman
Traiil
Morfat Walah
Rig Bianco
Routt Clahoma
Ideho No wurveyd arce scheduled,
Adn Oregan
Canyon
Elmcre Cimchamas
Jam GLildiam
Helimon Kamath
Owyhee Langell
Teton Narisn
MWorrow
Kanans Bherman
- Umatilla

All counties Bave #lther been coversd with &
pubreconoeissance survey in the lsat year or Scuth Dakxota
will be in 1969,
Many of the countier in sastern Houlh Dakols
Hontans will be coverad by u reconnslssance land
cimspiricaticd durieg 1965,
No surveys ere 3Cheduled,
Texas
Hebyprdin
No aurveys are acheduled,
All equnties in the state will be coversd by

L Aubleconnelewanca Survey. Utabh
Nevads Emery
Oarfigld
Churektil Kane
Clark Tintah
Byve ¥ayne
New ¥exico Warbington
San Juan Grazt
Lewin
ilncoln
OXanogen
Wyaming
Bwestrater
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STATEMENT PROM THE BUREAU OF LAND MANAGELENT

Ronald L. Kuhlman

We appreciate the opportunity to attend this work-planning conference. The Bureau of Land
Management recognizes that we have a pressing need for effective soil. information teo assist in
the formulation of management decisiona affecting the 450 million aecres of public lend under
our administration.

We have found that the present SCS capability ratings of Class “lI and Class “Il for rangeland
do not provide the resource manager with sufficient information to identify the productive
capability of rangeland soils under the local climatic conditions. We now feel that we can
identify what is needed from these classes. Therefore, we have developed procedures that are
compatible with National Standards Soil Survey procedures but specifically directed to assist-
ing in the decisions made by the Bureau.

The BLM soil inventory procedures are patterned after the National Standard Soil Survey tech-
niques in terminology, analysis, sample collection, profile descriptions, classification, and
mapping. Thiswill provide continuity in BLM'ssoile program with those of other groups and
agencies. These standards establish intensive end moderate survey techniques. BlM'ssolils
program cobjectives will allow that moderate and reconnaissance techniques be used in most
sltuations.

Emphasie is placed an inventories with interpetations that will apply directly toresource
management needs of the public lands. It will also include soil classification for land use
planning such as zoning, retention end disposal (these sreBLM terms). The inventory proced-
ures contain two mappinglavels: (1)Low intensity and (2) high intemsity. The low intensity
will be the standard inventory conducted onmost public lends end will consist of collecting
adequate soils data to satisfy most management demands. Because public lands contain areas
that are inaccessible, due primarilyto rough and mountainous terrain, the inventory systemis
designed for flexibility to include a broad, reconnaissance-type inventory but still yield
adequate data for planning purposea. Tbe high intensity inventory has been designed for
special studies on specific sitesor areas plenned for intensive use end requiring detailed
information.

The inventory procedure developed will expedite the collection of roil data in astandard
manner. Itis anticipated that the inventorieswill be conducted by Bureau Soil Scientiats
who are not only well qualified but who understand the needs of the long-range Bureau program.

We recognize that substantial assistance can be obtained from soil “formation in estimating
site potential and limitetions and in formulating other Judgment which increases the validity
and effectiveness of management decisions. Thielsa first step in the long road to full
utilizations of soils information.

Recent Accomplishmente

Since ourlast report in January 1967, we have made substantial progrees in establishing &
position for soflsconaideration in the Bureau. This includes:

1. The development of . work load for goilscientists in several States as aresult of
specialized aspistance from our Service Canter goil scientists.

2. The completion of our Policy Manual regarding poils management. This policy describes the
soilinventories, interpretations, and cooperative gsurveys on the Public Domain.

3. The completion of our Soils Manual draft describing (1) basic eoil principles and (2) ap-
plication of soilsdata in BLM field operation,. The field procedures and techniques in col-
lecting, using, and interpreting eoile information are included in this manual.

4. Cooperative Studies - We are continuing to fund the development of extensive aoil inven-
tory procedures through cooperative research studies.



These studies by State include:

Colorado ~ Colorado State University ts conducting studies that emphasize range production
potential in relation to soil morphology and characterization.

USGS 18 continuing to study the Badger Wash Watershed including ite soil end vegetationrela-
tionships,

Idaho - University of Idaho 1s involved inspecial studies concerning the use of ADP in the
storage and retrieval of soils date.

ARS is under contract to intensively study the hydrology of small watersheds including the
soils within the watersheds.

Montana - ARS is continuing to study the frail lands as they are effected by grazing system
end various soil conditions.

Nevada - University of Nevada has bee” studying soils in the Eastgate Basin es they relate to
land treatment practices and runoff potentials, The Univereity hes also completed a study in
12 rangeland watersheds throughout Nevada that included the relationship between goile and
native vegetation.

New Mexico -Sanluis Watershed Studies are involved in the hydrology of small watersheds
including their soils effect on runoff and vegetation.

Oregon - Univareity of Oregon 1is involved ina study on Resource Analysis Methodology which
includes the use of multiband spectral analysis and its application tO resource managemant,
This also involved & study of the relationship between soils end native vegetation.

Utah « The University of Utah is studying soile assoclated with Pinon~-Juniper cover on small
watershed. end the effects of ceonversion of the P-J to range on runoff and erosion.

Sager Wash Studies also include astudy of the soils involved in frail lands.

Wyoming - Stratton sagebrush hydrology studies Include work on the soil relationship to runoff
end erosion under various management practices.

General - In addition, the Bureau is also actively participatingin the W-89 interagency com-
mittee.

5. Soll Surveys Completed = Progress made on intensive surveys is limited primarily to a few
instances where work was completed on acocoparative basis through the Soil Conservation
service or with the universities. Examples are the SCS survey “ear Susanville, California,
end Eugene. Oregon.

Additional seil survey her bee” conducted in ldaho by agreements with the Bureau of Reclamation
end the University of Idaho.

Limited soil surveys on specific areas subjected to high investment for treatment end use have
been conducted by the Bureauin all the eleven western States.

6. Extent of Use - With the nine individuals having the special talent of soils scientists
located in warious offices throughout the Bureau, we are in a much better position to make use
of published end other available soils information than two year. ago. These people, who are
familiar for the most part with the SCS survey tachniques, can make interpretations of the
solls information that is available for use by District and State Office personnel. Upon com-
pletion of the soitls manual and handbook, training sessions will be scheduled for District end
State Office personnel to refresh their memories on basic soil principle8 and explain how these
principles can be applied in making better management decisions.

Problems
A primary problem encountered in making effective use of available soils informationis the

lack of land management interpretations for our type of land. In mostcases, the management
interpretations of the capability unite have been made for irrigated or farm-type operations

5
31



and are not applicable to extensive acreas of range and forest lands. Another problem is the
continuity of eeil surveys. Generally, standard soil surveys have been limited to the pri-
vately owned and agricultural lands. Thus, large blocks of adjoining public lands with grazing
potential or other potential remain unsurveyed,

How Would We Like to Use Soil Information

We want our resource management people to have a good understanding of the nature and basic
characteristics of soils and to be able to effectively interpret soils data socas to provide
assistance in formulatingmultiple use management decisions,

we would 1iketo be proficient in the conduct of both intensive and extensive soil surveys and
to be able to effectively interpret the findings. With the aid of our new manuals, we can do
this.

Increased emphasis manpower-wise, by BiM must be directed to the whole subject of soils. We
cannot hope to give adequate emphasis tosecil factors and characteristics in making management
decisions without asubstantisl increase in time and effort devoted to the subject. Wemust
train our field people in the use of soils date 85 well asidentification of soil problems.

We expect management interpretatlons of soils data will continue to present problems because of
highly variable resource eonditiona and multiple resources uses.

3§



DISCUSSIC! - USES OF SOIL SURVEYS I
THE BUREAU OF INDIAN AFFAIRS

James D, Simpson *

Our rate of making inventories has slowed agreat deal sinceilast reportedto this work-
planning conference. We inventoried less than 1.5 million acres during the past field season.
This brings our total acres inventoried to nearly 40 rillion acrves, whick leaves a little over
10miliion acres of Indian lands remaining to be mapped. These remaining acresare primarily
forest lands.

Since we are “earing completion of the mapping of alllndianlands except the forested lands
we are changing the direction of our program from cellectinz basic data tousingthe collected
data and finishing inventory reports. The exception Lo thisc¢hanze in program direction is
the study of significant soil differencss in the forested arcasin a” effort to establish
guidelines for setting up mapping units Lorusein the forest.

I" this forest work we areusing the'coutinuous forest inventory” plots as the base areas far
study. This will provide us with a” opportunity to correlate timber growth in (gross cubic
volume) from remeasured plots overlong periods of time with soil conditions., The soil mapping
unit groupings far this work have bee” based on such growthand use factors as:

Available water and fertility honlding capacity

Rate of movement “f water, air, and plant roots within the soil
Soil workability

dater erosion susceptibility

Wind erosion susceptibility

Soil depth

Degree of wetness

~No A wWwN R

I” addition, very detailed chemiecal and physical analysis have bee” wade of the mapping units.
As the timber growth and soils data are analyzed, the#e analyses may be of great value in help-
ing to explain significant differences that may show up within the groupings of soil mapping
units,

Our best progress in this area of work. has bee” at Red Lake Reservation, Minnesota, The
gathering of both Limber growth end svilsdata has been completed and a contract negotiated
with the Ford Forestry Center, Michigan Technological University, for developing a data analy-
sis program for automatic data processing. This contract 1s Lo be completed early in October
1969.

Now | would like to briefly tell you of some of our thoughts ahoutusing soils data and the
follow-through for maximumresults. For the landowner to make real use of inventory data, |
am sure we all will agree, requires an extensive education and information program. This is
egpecially true if you are trying te give India” people sufficient understanding about their
resources to enable them to make the decisions about the development, uge, and management of
their resources. Our Bureau believes such a program must be arn integral part of any long range
plans far India” agricultural resources. Therefore, in the soils part of this educational and
information program we are emphasizing four basic areas of work. We like to think of these
areas as the first four grades in learning to use soil and range inventory dataasa tool for
planning and Lo create a better understanding of agriculture resourc¢es, These are not new
learning steps in agriculture but we feel they are very fundamental te using soils data and
efficient use of resources.

The first grade of this approach is teaching of the basic concept - lands are different and
should be used. managed, end developed in a manner suitable to each. Following this concept
represents one of the easiest ways to getefficiency in operations. For each dollar or hour
of labor invested you can expect a uniform return oninvestment, Further if this basic con-
cept isnot . fully understood end belfeved in by the user he cansee little need for soils date.

* Bureau of Indian Affairs. U.5. Department of Interior.



in the second grade we teach some of the basic problems in resource uge and managementthat
mr¢ caused by soil differences. Wc believe this will help to simplify our educational job.
Jisecussions in many cases can be limited to one or more basic problews that are significant to
@ local area, Understanding of suchbasic problems also creates a'why" for application Of
measures or practices. The creation of & “why” is often helpful itmetivating people to
change their way of doing things. Some of the basic problems we use are water and fertility
holding capacity, movement of water, air, and plant roots within the soil, soil workabilit,
and erosion susceptibility.

Thethird area of teaching is the principle of taking care of each basic problem. This step
gives flexibility of choice to the operator allowing him to fit development, use,and manage-
ment into hisown economic end social conditions, A” example: Iguse of the. principle of
using cover to prevent water erosion. Stubble mulchtillage, mulching or spraying by highway
departments and plastic covers by contractors are all ways ‘of carrying out the principle -
but the one to be used is determined by associated economic or socialpressures.

The fourth gradein this approach is the teaching of ways to carry out each principle taught.
In the past we feel many of the people we have worked with were started et this grade level
without the benefit of the early grades. This may be in pert why many conservationprograms
have had & slow acceptance by operators and particularly the acceptance of the need for soil
inventories in planning. We are finding more and more thet unless operators fully understand
and are capable of substantially contributing to the decisions about the development, use,
and management of their resources they will very likely not carry out plans developed concern-
ing thelr resocurces. Knowledge of needed practices or mneasuresis helpful inthat it gives
the operator the benefit of what others have done to take care of the game kind of problems
and forma abasis for estimating cost and labor requirement for doing a job.

In carrying out our educationsl and training program, wee&reusing most of the coenventional
visual aide combinedwithfield trips and informational publications. Land, pasture, and
range Judging contegts are encouraged in our cooperation with the Federal and State extension
services, We believe these contestsareone of the better ways of teaching what we have set
up as the first grade = the teaching of the basic concept lands are different end should be
used, managed, and developed in a manner suitable to each.

As further guidance to our program we have designedourscil and range inventory reports for
each inventoried area to furnish much of the needed information for teaching these first four
grades. Inthis way,we 86 goil sclentistsg are able to cell on other technicians and teachers
to asslat lncarrying out the program withassurance that somewhat the samestorywill be
told.

In this programwe are not attempting to develop people capable of determining specificneeds
or designing @ peciel practices = but we are hopeful that regardless of the use they aremak-
ing of the resources asoperator or owners they will have amich better understanding of the
resources, Theywillunderetand in general "wWhy' the soil conservationist. range conserva-
tionist, soil scientist, engineer or outdoor recreation specialist isrecommending and design-
ing meagures and practices to meet specific conditionsdemanded by their land. A few of our
goals are:

If the use igrange,wewant people using the land to understand the reason they
cannot grazeshallow ridges and deep “alley soils in the same manner is in part the
differences in the water holding capacity of their soile. This in turn is &alao one
of the prime factors in determining the kinds of grasses the site will support: or
if the rangeis badly overgrazed end the soils are deep medium or ccarse textured
they can expect more rapid recovery the” they can from fine textured soils because
of the difference inworkability and the manner in which the more sandysolls
utilize the limit moisture of the westernrange country and that the difference in
range readiness in agivenarea is directly dependent on soil texture.

Under irrigated agriculture certainly operators should have & general understandingthat Jow
water holding capacity of soils demand light and frequent water applications for efficient
water uge: or if the goll is of a kind that permits very rapid movement of water through it,
it will dwmand short runs, large heads of water and greater slopes for border irrigation or
inwany cases it may limf{t {teelf to sprinkler .drrigation in order to meet 8 desired level of
irrigation efficiency: people using land should certainly appreciate the difference in fer-
tility holding capacity in soils and its effect on the amountsand frequency Of application
of commercial fertilizers.
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NATIONAL SOIL SURVEY PROGRAM AND THE BUREAU OF PUBLIC R0ADS

Harcld T. Rib#*

It is indeed a pleasure to participate in this conference and te discuss some of the related
activities of the Bureau of PublicReads. In the more than ten years thatIhave worked with
and used soll survey reports, Ihave been impressed with the valuableengineering infornation
contained in these reports. 1t is noteworthy that this infornation has incraased I N quantity
and quality over the years to whereituow covers a large variety of engincering endeavors.,
The guidelines for the inclusionofthis excellent information, Taminformed, is largely the
result of the work accomplisted at former conferences of this type. You are to he congratu-
lated for such fine work.

The Bureau of Public Roads has been involved with theMational Soil Sutvey Program since the
early 1950's and has beer, aleadin: advocate in the use of these reports in the highway field.
There iSno need to review our cooperative program with SCS over the years, or our recent re-
duction in participation. This has been adequately discussed by Mr. Pelzner et previous meet-
ings and can be found in the proceedings. What | would like to do is to review some of the
Bureau's overall goals for this program, note the degree to which the goals have been achieved,
and indicate our present activities related to the SCS program.

Three of the Bureau’s goals in this program were: first, to increase the walue of the soil
survey reports to engineers through the inclusion of special engineering sections, written in
terms engineers could understand; second, te inform highway engineers of the value of these
reports, and promote the use by engineers; and third, to elicit the cooperatlon of the State
highway departments i{n preparing rhe engineeringsections. Howwellthese goals were achieved
is evident by the number of highway organizations cooperating in the program and using the
reports in their work. At the peak of the Bureau's participation, 39 highway departments

were cooperating in the program, and still others were using the reports in their work. Even
after the Bureau’s reduction in participation and direct support, it was rewarding to note that
allbut a few highway organizations continued their participationin the program. This clearly
attests to the value that hasbeen placed on these sollsurveys in the highway field.

The recent reduction in the Bureau’'s participationis not indicative of any diminishing
interest, nor the lack of value of thisprogramte us: it wassimply one “f reorientation of
goale. After approximately 15years of participation, the techniques and format had been de-
veloped toa stage where the program changed from & research-oriented tea production-oriented
program. As & production item, itwas felt that the work could now best be accomplished st
the State level where there could be direct contact between the participating parties without
the Bureau acting asan intermediary. In addition, since the program was now production-
oriented, research funds could no longer be provided. Actually, we have not completely faded
out of the picture like “old soldiers,” nor have we eliminated all funding support. Where a
State highway department’s program involves some research aspects, the use of Highway Planning
and Research (HP&R) funds has been approved. For example, we presently have HPF&R research
programs underway in Arkansas and Florida. Thbe study in Arkansas is determining the clay min-
eralogy and chemistry of selected Arkensas soils. Some Of this information has appeared in
recent soil survey reports (Cleveland, Cross and “““druf Counties). The study in Florida is
evaluating the pedological classification system asabasis for fleld sampling in highway cen-
struction.

The Bureau's staff activities on the cooperative program. however, have been greatly curtailed.
It iS1imited to the acceptance of the engineering sections of thosescil reports for which
HP&R funds were used by cooperating States. During the pest 2§ years, 49 engineeringsections
have been accepted. This represents ourdirect participation. ©Our greatest effort tothis
program which would be considered of value, has been more indirect. It is that of promoting
through discussions end training programs the use of these soil surveyreports in the various
areas of highway engineering. For example, it has been competently demonstrated by several
engineers that engineering soils maps -- mapsdelineatingeeil unite with similar engineering
properties == can be prepared directly from the modern seoil survey reports with little addi~
tional work. Thus, in training programs where we discuss techniques for developing engineer-
ing soil maps, we demonstrate the technique for using the soil survey reports. Curing 1968,
this technique was demonstrated in twocourses presented to State highway organizations,
attended by ever 60 persons.

* Bureau of Public Roads, Federal Highway Administration, U.S. Department of Transportation

&
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In conclusion, it {s seen that seme of the Buresu's major goals in thies cooperetive program
have coma to fruition, although more work isatill needed. Ewven though our direct participa~-
tion has diminished,we are still interested in promoting the cooperation between State goil
scientists end solls engineers, We are elways advancing the use of these excellent reports

in the highway field. | feel confident in predicting that asmore of these soll survey reports
become available, engineers will uge them even more extensively. | also think that with the
increasing need for soils information, especially for regionalplanning of major transporta-

tion systems, the data furnished by the Soil Scientists will be sought after evenmorevigor-
ously,

Thank you.



ABOUT THE LEGEND OF THE

FAQ/UNESCO SOIL MAF OF THE WORLD {#

I. INTRODUCTION

A’joint project for the preparation of a Soil Map of the World, based on international
cooperation, was started in 1961 by FAO and UNESCO. The map is being compiled, at a scale
of 1:5,000,000, from existing material and from additional information collected in areas where
specific data were lacking. A” international Pane, of experts. representing the major regions
of the world. advises the project a” scientific and methodological matters. Furthermore, coope~
ratio” has peen received from a great “umber of soilscientists from many countries who have
contributed original material and have assisted in the organization of fieldwork and correlation
meetings.

Drafts of different continental maps, prepared in the framework of the project, were
presented at the Eighth International Congress of Soil Science held in Bucharest in 1964, The
Advisory Panel, at its meeting in Moscow in ,966, reached a” agreement a” thr principles to
be applied for the conatruction of a” international legend, A firat draft of the world soil map
was preaented at the Ninth International Congress of Soil Science held in Australia in ,968.

Upon recommendation of the Congress, publication of the map will start in 1969. It will be
produced in sheets with continental or sub-tontinental coverage and be accompanied by expla-
natory texts. It is aimed at to complete the map for the next International Congress of Soil
Science,

i, SOIL UNITS

In preparing a legend which can be applied on a global basias, one is faced with the fact
that at present there is nogenerally accepted system of soil classification. The different
systems presently in use show profound divergencies as a result of differences in approach or
in relation to the different environments for which they have bee” created. It therefore
appeared necessary to establish a common denominator between the different goil classification
systems and to combine into ane outline the major soil unita which have bee” recognized in
different parts of the world. 1" this respect. international soil correlation was and is a”
important aspect of the project.

The “Definition. of Soil Units for the Soil Map of the World” (FAO, Rome, ,968) were
presented at the last Soils Congress in Australia. The proposed units and their definition,
were agreed upon in principle. The comments and suggeations for improvement are now being
incorporated into a final draft. The amended list of soilunite is give” hereafter

(#} Presentation by R. Dudal,
Soil Correlator (FAQ), at the
Technical Work-Planning Conference of the USA
National Cooperative Soil Survey
Charleaton, 27-30 January 1969
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FLUVISOLS

Dystric Fluvisols
Futric Fluvisols
Calcaric Fluvisols
Gleyic Fluvisols

RHEGOSOLS

Dystric Rhegosocls
Eutric Rhegosols
Calcaric Rhegosols

AR ENOSOLS

Dyatric Arenosols
Eutric Arenosols

GLEYS01S

Haplic Gleysola
Humic Gleyscls
Calcic Gleysols
Thianic Gleysols
Plinthic Gleysols
Histic Gleysols
Tundric Gleysols

RENDZINAS
RANKERS

ANDOSOLS

Haplic Andosole
Vitric Andosols
Gleyic Andosols

VERTISOLS

YERMOSOLS

Haplic Yermosols
Calcic Yermosols
Gypeic Yermosols

Luvic Yermosols

XEROSOLS

Haplic Xerosole
Calcic Xerosols
Gypsic Xerosols
Luvle Xerosols

Jd
Je
Tk
Jg

Rd
Re
Rk

Qd
Qe

Tn
Twv
Tg

Yn
Yk
Yy
Y1

Xk

Xl

L.ist of Soil Units
(December 1968)
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SOLONCHAKS Z
Haplic Solonchaks Zn
Humic Sclonchaks Zh
Takyric Solonchaks Zt
Gleyic Solonchaks Zpg

SOLONETZ s
Haplic Solonetz Sn
Humic Solenetz Sh
Gleyic Solonetz 5g

PLANOSOLS W
Haplic Plancsols Wn
Humic Planasola Wb
Solodic Plancaols Ws

CASTANOZEMS K
Haplic Castanozems K”
Calcic Castanozema Kk
Luvic Cast anozems KI

CHERNOZEMS C
Haplic Chernozems C”
Calcic Chernozems Ck
Luvic Chernozems C]
Gleyic Chernozems Cg

PHAEOZEMS H
Haplic Phaeozems Hn
Calcaric Phaeozems HK
Luvic Phaeczems HI
Gleyic Phaeozems H g

CAMBISOLS B
Haplic Camhisols Bn
Eutric Cambinols Be
Calcaric Cambisols Bk
VYertic Cambiasols By
Humic Cambisols Bh
Andic Cambisola Bt

LUYISOLS L
Haplic Luvisols L”
Chromic Luvisola Lc
Ferric Luvisols Lf
Albic Luvisols La
Plinthic Luvisole Lp
Gleylc Luvisaols Lg

PODZOLUVISOLS

Haplic Podzoluvisols
Gleyic Podzoluvisols

PODZOLS

Hurno-Ferric Podzola
Ferric Podzols
Humic Podzols
Ochrir Podzols
Placic Podzols
Cleyic Podzcle

ACRISOLS

Haplic Acrisola
Humic Acrisola
Plinthic Acrisols
Cleyic Acrisols

NITOSOLS

Dystric Nitosols
Eutric Nitosols

FERRALSOLS

Haplic Ferralsola

Ochric Ferralsols

Rhodic Ferralsols
Humic Ferralsols

Plinthic Ferralsols

HISTOSOLS

Dystric Histosols
Eutric Histosols

LITHOSOLS

Dystric Lithosole
Eutric Lithosols

A
Ah
Ap

Nd
Ne

Fn
Fo
Fr
Fh

Fp

Md
Me

Id
Ie



Thia list reflects a monocategorical classificatior of soil units, including what appear
to be the “major soils” coveringtheearth's surface on the hasis of presaent knowledge on their
genesis. morphology and distribution. and on their significanceasresources for production.
Thr unite of this outline arc called “soil groups'" but may correspond to different categorical
levels in existing soil classification systems. When compared to the USDA soil classification.
correlation can most commonly bc made at the group or subgroup level; however, cguivalents
may range from the family to the order {see also Section V}.

The different units are characterized by a set of measurable and observable propertics.
The differentiating criteria and diagnostic horizons used for the soil definitions were, to a
greatextent, borrowed frormnthe USDA comprehensive system of soil rlasaification, Jtis to
be noted, however, that soiltemperature and moisture have not heenusedas such 1n the
formulation of thr definitions. Furthermore, certain horizons which in the USDA system
have been used as diagnostic horizons, such as fragipan, duripan and petrocalcic horizons,
have not been consistently observedor mapped on a world wide basin. Inthepresent outline.
they havetherefore been recognized at phase level, at least where information was available.
Other soil classification systems have contributed to the subdivisions and the nomenclature
which were adopted. Whenever possible. traditional soil names have been maintained. For
certain groups, new names had to be coined in order to avoid the confusion which the diffe-
rent use of certain terms in different countries had created.

I1l. MAPPING “NITS

The mapping units consist of asgociations of dominant and associated seil groups occur-
ring within the lirmits of mappable physiographie entities. These associations may be phased
according to the presenceof indurated layers (fragipan, duripan or petrocalcic horizon) or hard
rock at shallow depth, stoniness, aalinity and alkalinity. Where information is available, the
textural class and the slope clasa of the dominant mail group are indicated.

The eoilasaociationsare noted on the map by the aymbo, representing the dominant apil
group followed by a figure which refers to the descriptive legend which givea the full composi-
tion of the asmociation:

e.g. Lc 12 : Chromic Luvisols, Rendzinas and Vertiaols
The soil associations are coloured according to the colour aseigned to ita dominant soil group.

The textural class of the dominant aeoil group imshown by a figure (respectively 1, 2 and
3. for coarse, medium and fine texturel following the asgsociation aymbol:
e.g. Lel2-3 : Chromic l.uvisols, fine textured, Rendzinam and Vertisols.

Where information on topography is-available, the slope classis indicated by asmall
letter {rempectively a, b or c. for level. rolling. mountainous) following the textural notation :
e,g. Lc L2-3b: Chromic lLuvisole, fine textured, Rendzinas and Vertisols; rolling.

Saline andsodic phases are noted by adding the lettersz or s respectively to the asso-
ciation symbol. Fragiec, duric, concretionary, petrocalcic. lithic, gravelly and stony phases
are shown by overprints (&),

For the first draft of the Soil Map of the World the number of asmociations per continent
ranger between 200 and 400.

™) The guidelines for the conatruction of the legend arc setout in detail in the above-
mentioned report {FAQO, Rome, 1968).



1V, CLIMATIC VARIANTS

The preparation of soilmaps on a regional or continental scale has shown that certain
soils. though occurring in different climatic conditions, have a similar morphology and chemi-
cal compeosition, The occurrence of similar soils in different environments may result from :
(1) weak eoil development on recent sediments which do not yet reflect a marked influence
of the climate on soil formation (e.g., for Fluvisols); (2) the dominant influence of one or
more soil forming factors other than climate (e.g.. the occurrence in different climatic belts
of Podzole on quartz sands, of Andosols ONn materialsrich in volcanic glass or of Vertisols
on sediments rich in montmorillonite); (3) the effect of previous weathering cycles on soil
formation as aresult of which soilashow marks of climatic conditions which no longer prevail

(e.g., ‘the occurrence of Ferralsols in sub-arid conditiona or of Chromic Luvisols in humid
temperate-areas),

The definitions of soilunits given below do not reflect differences in soil temperature
and soil moisture unlesa sauch differences are correlative with other soil characteristics which
can be preserved in samplea, However. it is felt that. fn recognition of the importance of
temperature and moisture as soil properties as well as production factors, similar soila
occurring under different climatic condition8 should be referred to as climatlc variants, The
number and nature of such “climatic variants''is under study. They could be marked on the
soil map by an overprint of dotted boundaries or attention could simply be called to their
occurrence by showing major climatic subdivisions on aninset map. An attempt in made to
make separations Which, besidesa pedogenetic significance, also have a broad ecological
implication which would open the way for establishing, on aregionalbasis, o relationship
between soila and their agricultural potential. thusincreasing the applicability of emall e cale
soil mapse,
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Vv TENTATIVE CORRELATION

The units which are compared herearethoselisted in the March 1967 supplement of the USDA
Soil Classification, A comprehensivesystem, 7th Approximation (USIXA, 1960}, and the December
1968 amendment of the Definitions of Soil Units for the Soil Map of the World (FAO,L1968},
(The amended list is givenabove; the adjusted definitions will beissued by mid 1969),

To becomplete and precise this correlation should be worked out at the level of thr fourth
category of the USDA system. It is felt,however, that the listing of all subgroups would be too
elaborate for the purpose of this general presentation, The correlation table has thereforebeen
simplified along the following lines :

1. For the Soil Map of the World, soil moisture and soil tempcratureare not “srd as diffe-
rentiating characteristices, Soils which ocecur under different climatic conditions. but are morpho-
logically similar, may beseparated as climatic variants. As a result,thesuborders, groups
and subgroupswhich key out essentially on account of their moistureregime and soil tempera-
turearecorrelated on the basis of theirother characteristics and are not listed in the table.

e.g. typic cryaquolls correlatelike typic haplaquolls {Humic Gleysols)

calcic cryaquolls ' " calciaquells (Calcic Gleysols)

histic cryaquolls "' histic haplaquolls {(HisticGleysols)

argic cryaquolls n typic argiaquolls (Gleyic Phacozems)
typic ustochrepts " " typic eutrochrepts (Calcaric Cambisols)
udic haplustolls " " typic haplustolls (Haplic Castanozems}
typic tropaquepts " " typic haplaquepts (Haplic Gleysols)

typic dystropcpts " typic dystrochrepts (Haplic Cambisols)
haplustox H " haplorthox (Haplic Ferralsols}

xererts, uderts " " yvertisols (Vertisols)

usti, udi, xeri-fluvents '* " fluvents (Fluvisols),

It is to be noted that unita for which variations in soil moisture and soil temperature
are correlative with differences in other soil properties are, of course. shown separately. This
appliea to the suborders of the Alfisals and Mollisols which, though named after their soil
moisture and temperature regime (e.g. udalfs, ustalfs,borolls,xerolls ..}, differ also in
other characteristics. The pergelic eryaquepts and pergelic cryaquolls are separated on
account of their permafrost horizon.

2. As mentioned above, fragipans, duripans and petrocalcic horizons are shown on the Soil
Map of the World as'"phases' (marked as overprints where information is available). There-
fore, groups and subgroups which are named and key out essentially on the presence of these
horizons are correlated on the basis of their other characteristics and are not listed in the
table

e.g. typic fragiaquepts correlate as a fragic phase of typic haplaquepts (Haplic Gleysols}

humic fragiaquepts " " " " " typic humaquepts (Humic Gleysols)
typic duraquolls " " gduric phase of typic haplaquolls (Humic Gleysols}
natric  duraqueolls " " " " typic natraquolls {Gleyic Solonetz}
argic duraquolis " " " " " typic argiaquolls (Gleyic Phacozems)
natric durustalfa n " " " " typic natrustalfs (Haplic Solonetz)
petrocalcic calciustolls " "  petrocalcic phase of typic calciustolls({Calcic Caatanozemas)
petrocalcic paleustolls " " v " typic argiustolla(Luvic or Haplic
Castanozemas)

pal eorthids " " " " camborthids (Haplic Yermosols),
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3. Pale-groups do not have specific equivalents in the list of units for the Soil Map of the
World, Those which are separated on the presence of a petrocalcic horizon are shown as
petrocalcic phases. as explained above. The abruptic {alb)laquic pale-soils often qualify as
Planosols. Theoxic subgroups fit the Nitosols. The remaining ones are combined with the
argi- or haplo-groups {e.g. Argiudolls; Haplustalfs, etc.).

4. Considering the scale of the Soil Map of the World, a number of subgroups of the 7th
Approximation cannot be shown separately, e.g. vermic, glossic, pachic,leptic, aeric,
cumulic, ultic, udic; mollic subgroups areseparated in the Yermosols and Xerosols only:
vertic and andic subgroups in the Inceptisols: albaquic subgroups in the Pale-groupa. Alfic
subgroups are separated in the Psamments only: oxic subgroups only in the Pale-groups.
Ustalfs, Xeralfs and Quarzipsamments.

Correlation table

Soil Map of the World
(Units, December 1968)

USDA 7th Approximation
(Unita, March 1967)

FLUVISOLS

Dystric Fluvisols acid (1)*
Eutric Fluvisols ) Flyvents non acid

Calcaric Fluvisols calcareous
Gleyic Fluvisols {Fluventic) Aquente (2}
R HEGOSOLS ( Orthents (3}
{ Psamments (except oxicQuarzipsammente and
alfic Pspamrments}

Dystric Rhegosols acid (1}

Eutric Rhegosols non acid

Calcaric Rhegosols calcareous

AR ENOSOLS

Dystric Arenosola
Eutric Arenasols

CLEYSOLS (4)

Oxic Quarzipsamments
Alfic Psamments

Tundric Gleysols ( Pergelic Cryaquepts
( Pergelic Cryaquolle
Thionic Gleysols { sulfureous familieca of Aquents and Aquepts
Haplic Gleysols { Haplaquepts
{ non Fluventic Aquents (2)
Humic Gleysols ( Humaquepts (except Histic ones)
{ Haplaguelle (except Histic and Calcic ones)
Calcic Gleyaols { Calciaquolls (5)
{ Calcic Haplaquolls
Plinthic Gleysols Plinthaquepts
Histic Gleysols ( Histic Huomaquepts and Histlc Cryaquepts (except
Pergelic oneas)
{ Histic Cryaquolls and Hiastic Haplaquolls

® The figures in brackets refer to the explanatory notes onpagealOandll,

-3
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Soil Majp- of the World

LS Tl et it om.

RENDZINAS

| 5

ANKERS

ANDOSOL.S

ilaplic Ancdosals

Yitrie Andosols

Gileyic Andosols
VERTISOLS

YERMOS0LS

Haplic Yermosols
Calcic Yermosols
Gypsic Yermosols
Luvic Yermosols

XEROSOQLS

Haplic Xerosols
Calcic Xerosols
Gypsic Xerosols
Luvic Xerosols
SOLONCHAKS
Haplic Solonchaks
Humic Solonchaks

Takyric Solonchaks
Gleyic Solonchaks

S50LONETZ
Haplic Solonetz

Humic Solonetz

Gleyic Solonetz

PLANOSOLS ({10}

Haplic Planosols
Humic Planosols
Solodic Planosols

Eendolls

Foatic Maplumbrepts fnormally also lithic)

[vetrancd. pre (6]
Futrande- g
Hydrandejns

Yiulrande s

Andaquepts

Yorlisols (7]

non Mollic Camborthids

non Mollic Calciorthids with calcic horizon
non Moellic Calciorthids withgypsic horizon
non Mollic Haplargids

Mollic Camborthids

Mollic Calciorthids with calcic horizon
Mollic Calciorthids with gypsic horizon
Mollic Haplargids

Salorthids

Salorthidic Calciustolls

Salorthidic Haplustolla

Salorthida (8)

saline phases of Aquepts or Aquents(9)

Natriboralfs, Natrudalfs, Natrustalfs, Natrixeralfs

Natralbolle, Natriborolls, Natrustolls,
Natrixerolls, Natrargids, Nadurargids,
Natric Paleargids, Natric Palexerolls

Natragqualfs

Natraguolls

Albaqualfe (and some abruptic aquic Pale-soils) {10)

Argialbolle (and some abruptic aquic Palersoils) (10)

- (n

{r\
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Soil Map of the World

USDA 7th Approximation

CASTANOQZEMS ({12)

Haplic Crstanazemig
Cairic CastanQzems
laavice Castanoczems

CHERNOZEMS (12}

Haplic Chernozems

Calcic Chernozems
Luvic Chernozems
Gleyic Chernozems
PHAEQZEMS (12)
Haplic Phaecozems
Calcaric Phaeozems

Luvic Phasozems
Gleyic Phaeozems

CAMHISOLS

Haplic Cambisols
Eutric Cambisols

Calcaric Cambiscls
Vertic Cambisols
Humic Cambisole

Andic Cambisols

LUVISOLS

Haplic Luvisols

Chromic Luvisols

Ferric Luviacls

Albic Luvisols
Plinthic Luvisols
Gleyic  Luvisols

PODZOLUVISOL.5

Haplic Podzoluvisols

Gleyic Podzoluvisols

5 g, p—

Oy

Haplustolls (except salorthidic ones)
Calciustolls (except salorthidic ones)
Argiustolls

Haploborolls
Vermiborolls
Calciborolls
Argiborolls

Calcic Argiaquolls

Hapludolls

Vermudolls (in part, 13)
Vermudolls (in part, 131
Argiudolls

Argiaquolts (except calcic ones)

Dystrochrepts (except andic ones)

Eutrachrepta (without carbonates in the cambic
horizon) (except the andic onea)
Eutrochrepts (with carbonates in the cambic horizon)

Vertic Eutrochrepts
Haplumbrepts (except andic ones)
Andic Dystrochrepts, Eutrochrepta and Haplumbrepts

Hapludalfs
Agrudalis

Haploxeralfs

Haplustalfe (except oxic ones)
Rhodoxeralfs (except oxic ones)
Rhodustalfs (except oxic ones)

Oxic Haplustalfs
Oxic Rhodustalfs
Oxic Rhodoxeralfs

Eutroboralfs
FPlinthoxeralfs, Plinthuatalfs
Ochraqualfs, Umbraqualfa

Glossudalfs, Ferrudalis
Glossoboralfa

Glos sac}ualfu



Soil Map of the World

PODZOLS

Homo-Ferric Podzols
Ochric Podzols
Ferric Podzols
Humic Podzols
Flacic Podzols

Gleyic Podzols

ACRISOLS

Haplic Acrisols

Humic Acrisols

Plinthic Acrisols

Gleyic Acrisols
NITOSOLS

Dystric Nitosols
Eutric Nitosols

FERRALSOLS (15)

Haplic Ferralsols
Ochric Ferralsols
Rhodic Ferralsols
Humic Ferralsols
Plinthic Ferralsols

HISTOSOLS

Dystric Histosols
Eutric Histosols

LITHOSOLS

Dystric Lithosols
Eutric Lithosole

e —

USDIA 7th Approximation

Orthods (except placicones) (in part, 14}

Crthods (in part, 14)
Ferrods

Humods (except placic ones)
Placorthods

Placohumods

Placaquods

Aquods (except placic ones)

Hapludults, Rhoduduits
Haplustulis, Rhodustults
Haploxerults, Rhodoxerults
Humults

Plinthudults, Plinthaquults
Aquults (except Plinthaguults)

Oxic Palehumults, Oxic Paleudults, Oxic FPaleustulta

Oxic Palexerults

Oxic Paleudalfs
Oxic Paleustalfs

Haplorthox, Acrorthox, Gibbeiorthox

Eutrorthox (in part)

Humox
Flinthaquox
acid
Histosols .
non acid

Lithic subgroups. very shallow classes



Explanatory Noteés

(1) Thedystricand eutric groups within the Fluvisols and the Rhegosols are separated et
pRECL 4.2. This is somewhat lower than the limit between the USDA acid and nonacid reac-
tion classes separated at p” water 5.5, The figure of pHKCI 4.2 has been adopted in
analogy with the separation made between Dystric and Eutrvic Histosols which isused in the
Canadian soil classification.

Unlike for the Psemments, the resction classes are alsoapplied here to the coarge tex~
cured Rhegosols and Fluvisols for the sake of uniformity.

(2) Wonrfluventic Aquents are grouped with the Haplic Gleysols.

(3) The separation between Orthents and Psamments is made tnif using textural classes, Arents
are grouped with the units of which they show fragments of diagnostic horizons.

(4) Halaqueptsarenotshown separately; they sre marked éssodic phases. Neither do the
Hydraquents have & specific place; part of them fall into the Thionic Gleysals, FPaamma-
quants are shown as acoarse textured ciass of ong of the other Gleysols.

{5} PFor the Caleic Gleysolsthe depth limit of the caleie horizon has been set &t 100 cm, 80
that both Celciaquolls and Caleic Haplaquolls fell into tkis unit.

{6} The need hes been feit to make & further subdivision within the Haplic Andosols in order
to reflect the separation between Dystrandepts, Eutrandepts end Hydrandepts. [t appeared,
however, thatanct enoughinformation was available to make such a subdivision et the
scale of the map.

(7) It has been attempted to mskea further subdivision between Pell- and Chrom- Vertigals.
Rere ageln, it seemed that et & world scaleitis difficult to obtain the neceessry infor-
mation Co do soc.

{8) Takyric Solonchaks cover the Takyrs of the USSR (saline soils of heavy texture, which form
surface crusts sod show polygenal cracking). They are likely to correlate with Ssalorthidas.

(9) Saline soile being saturated with water for more than one month & year cénnot be classi-
fled as $alorthids, GleyicSclonchaks therefore probably correlate with saline phases of
Aquepts Or Aquente.

(10) No epecific placeis foreseen in he Soil Map of the World outline for the Pele-groupe.
Those which phow abrupt textural changes sod squic or albaquic features fit the Planosol
definitions. The oxic Pale-groups fell into the Ritosols.

(11) The Solodic Planosols are meant to cover whet has been called Sclods. Many of these soils
fit the Argislbolls but are separated here on asodfum saturation which exceeds 6 percent
in some part of the B horizen. Some albaqualfic natric or some argiaibollic natric sub-
groups (e.g. within the Xeraifs or Ustalfs) may alsa fit the Solodic Plancsols (natric
being underatood hers &8 subgroups with high sodium saturation but not haviag  natric
horizon).

(12) The noncaiclc subgroupe of the Xerclls correlate as & climatic varisnt of the Phaeozems,
The caleic subgroups, however, fall within the Chernozems or Cestanozems, depending on the
colour of their surface horizons.

(13) Only the ealcaraous Varmudolls correlate with the Calcaric Phaeozema. The other Vermdolls
ore grouped with the Haplic Phaeozems.

(14) With the Ochrie Podzols, it is attempted to @ epsrete within the Orthodsthe soils formerly
called "Brown Podzolic.” h definition 18 under study.



(15) The definition of the Ferralsols matches the one of the Oxisols. The subdivision of the
Ferralsols, however, follows a different outline. The Rhodic Ferrslsols,

on basic materials, cover most of the Eutrorthox.

the Haplorthox, Acrorthox and Gibbsiorthex, The Ochric Ferralsols cover part of the

kaolinitic families generally occurring under conditions of permanent humidity in equa-
toriel regions.

normally formed
The Haplie and Ochric Ferralsols cover

FAQ, Rome
January 1969
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CARTOGRAFRIC SUGLESTIONS TO IMPROVE BOIL MAP CoOPILATION

1
Charles ¥, Xoechloy~

O ol the very Important objectives of the S0l Conservation Servies b Vhe N:tiamnl Conpora-
Live Sodl SUFPvey 18 to tnoreasce the wunber of publications while improving the guality znd
shurignleg the time-lag botween the completton of field work epd the dlsiribution of the pab-
Lished sail} surveys. This invelves not only the soil scleatists at overy Ilevel, bud the
vartngraphers, editora, and ethers,

To achicve Lthose objectives requitres good understapding of the other fellow’ s problons. «md
cooperation all alofg the Line., Higher gquality Field sork s essenlial 1E Lo poeedact oom cf
g quality publishod maps i5 to be increascd, the Lime-lag '‘reduccd, and the cosl kept Lo oa
minimum, Most of you know that we have & Dacklog ol more {han 300 wopuabd ishod surveys ot
which the field work has been completed. We ere, however, funded and staffed to praduce Boagm
for fewer Lhan 50 publicetions apnualls . This tndicatas the noed to cxumime the different
parts of the work end, if pecessary. reorgantzo v Lo bring about a baluance to reduce Lhe bock-
10 angd kecp it under contyol from bere op owt,  This cauid mean changes I asstpnuents,
[uinding, and Staffing as well a8 changes im policy, procederss, awd mop formal .,

Greater ilenlion nudl be glven o long.vange olanning apnd the cxstablishaent of reatistic ond
denendable deadlines. Thils 1% neccessary 3o that all g2tons may be completed o Lire and do
proper seguence 1o assure a smoplh flew of work from the completion of the ficld syevess
through the distrjbution of the poblicetions,

To spocdup aperations, lower costs, and improve the Quality of the wov® will, without 3 doubt,
réqulce 30me chunge® in our wiay aof delrg things. Thix may mol only mean nes procfdures,
formata, aod the Like, i1l may also mean dodng & betier job of (he ald and accopied procedures
thalt are Aol pow being fol lowed weiverseily or sare not being done wel). For example, a field
magring legend should bo carefolly planned and develobed B BB eariy stuge in the so0tl survey
1o provide for the reasonable and foreseeable nesds of the wyers, We not enly negd 3 good
field mapping legend, butl the fileld mapping itecif meed< to be covefuily comprolled Lo bomave
that the maps can be published st 8 minimuem scale which will Jegibly present the gignificant
s0l} delipcations. Gresler use needs to be made of ad hoco symbols to reduce the nombor of
smill delineztions. Eocil pgeparatichsy ahould not be made gnless there Is a slgnificant d1ffor-
€nge in thelr use and management. The complexity of Lhe delineattions affect the map soale
w«hich hws B Jdirect =nd &leost proporllonal effect on the cost of the map compdlallan and
printing,

one of the eosr useful and isportent, old wnd proven, “tools™ which 1s not fully used by all
geoll sclenifets la the steredouwcope. The cartogrephers know photodnlerprecslion 15 not beliog
uaed proporly as they often find draicage and bottom-lawd scils deliocated on hilisides.
Almeal rll dralnegd ¢en be delineated easler, better or more eccurately by photolnterpretation
combined with groynd obhservations.,

3okl scientiate can be most helpful o the cartographers a8 well ks the users by Being cateful
Lo eeke the Iipe work end leticvring perfecity legible so that it can be casily read and not
aubjecl {0 misinterpretation. The scil auryvey should be cerefully matched from ohe Io BRGLRCT
10 be eorktnin that the )ines meich and the goid symbolc zre corvesl,. The Field sheots shouild
be dependably reviewed and corrected throgghout the survey and before it ts pubmitled fo the
Cartogrnphic Mivisdon for publication. These suggestions may Sechm to be "old kat'", but they
s things that gilve the Cartographic Division many of its groatest problems whick often lead
Lo delays in publication and increases in the cost of publication.

With the jzmprovemsent in airplenes, aerial cameres, lensss, and phoatogrophic materimls it
sppears {heil witra-high adiltude aerisal surveys oey prowve bo be guite advantagenus., Ip an
glicampt to reduece cOBiyn we have, for several yoars, boen teying procedures using aerial photog-
rdphy in certain aress flown at vltre-high eilitudes eod at small! scales, The Sdea s to oeRe
tt posstbie to provide atlas shect size photographe €197 x15" +) end 19 eliminete the need for
mosajcking individusl prinie, This could szve tipe and money, and improve on the photo-image
gublity of our bise waps, This has now been uged in & rumber of Stares and soil sSurvey uwrean,
In some placos it how been used for field sheely. In most ercas it has been used for trans-
ferring older scill surveys 0o new and up-to-dete photo base maps. A number of dalfergnt

= lfhireclor. Cartographic Bdvislon
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proccdyres for making the btransler or {or using thea dircelly zs [ield sheels are now ynder-
Fuoing tests. We should within & shorl Ltime be ahle to erovide recommendations fur ooc or two
helter wayn of doing the Job, AL the hrosenl time jt eppears thal thts tden wiil) be workabhic
onky in arcas where there is 1iiile relief, It alag appears thet it eall be used ohly whore
thiie 13 ieas than J00 feot gifference in clevatdon withinm o radius of twe mides Trom uby point .

In these days of orbteing 53l¢ilites w0 hexr wueh of reRote SC0sEing.  We wiually think of it s
applying only To ihe ortitibg satellites, bul the term actuelly Includes amy acriel pholography.
B¢ the Soil Survey, the Soil Conservatlon Service., ahd Oothers have aclually bren i {he remotc
sensing buainess for more Lhan 30 years. Ay lmprovements and macde end knowledege gained, what
we really think of a5 romels sonsing will wndoubtedly B¢ much mopre Relpful to sotl gclenlbisls,
For the ilmmediizte fulure, howgver, 1 think we need 1o think in terms of bettey derial photog-
raphy amngd perhaps the use of color and ipnfra-ved film. We have oedoe sevoral limited tesls of
cobor aerial photogrophy. We find thal the ¢osts are #t11} relatively high. In limiled tests
hiv @ =ni) scientigt it appears that color photography offors litile advantage over the conven-
tional black end white for detaiicd 801l surveys at the presont stale of the ari. The bIack
uhd white infro-red, in my opinton, offers the greatest promiase for lemediate wae by Boil
acientiats for detailed s0id sueveys. Fr differeptfates the well-drajitned wnd wet dreas from
the dry oncs o 8 rensckable degree. It is, howewdr, o conirasty film shich is oftch objec—
tionable to many uwsers, This bears lopking inte, and with more idespreed wse apd sooe
inprovetent the contragiy [esture might be more acceptuble ohd actually prove to b hlghly
falisfartory,

temale sensing devices of 2 number of differsant Kinds are Boine developed by NASA and the
urmed gervicex. I you are intercsied 1n koeping up with the developments in this area, yon
can read erticles 1thal apipear ococasionally in svme of the popular publications. 1 would refer
v particuelarly to FORTUNE magezine, Junc 1®6E; the Mational Geogrephid, Jaouary 1865, THEUE

L wgpdnine, early 1868; POPULAR MECHANICS, and others,
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NATIONAL TECHNICAL WOHK-PLANNING CONFERENCE OF THE COOPERATIVE SO L SURVEY
Charleston, South Carolina
January 27-30, 1960

REPORT OF THk COMMITTEE ON TECHNICAL SO L MONOGHAPHS

Keglonal Committee Reports.

Three 1968 Reglonal Technical Work-Plaaning Coaference committee reports on Technical 501l
Monagraphs were reviewed. ‘ereportswerefrom the "ester” (W, North Central (NG, and
Northeastern (KE) Regioas. ‘e Southern Region did not have & nonograph committee,

The three regional committees (W, NC, end NE) agree that technical nonographs are needed as
set forth in So1ls Meworandum-3% (Rev. 1). ‘They al SO agree with the recomsendations of the
1963 National Wrk-Planning Conference committee report regarding the content of technicel
monographe and the aress for which they should be prepared. ‘These items (listed in preced-
ing sentence) do not present problems to the conpletion of technical wmonographs.

All three committees (W, WC, NE) reported difficulty in placing higher priorities 0" the
preparation of technlcal nmonographs than on other nore pressiang jobs such as the nev classi~
fication system soil correlation, &nd the coordination of soil interpretations. The com-
mittees also expressed difficulty ia finding qualified soil scientists to work on technical
monographs. Within the Soil Conservation Service most felt that the best opportunity for
completing technical wmonographs is to obtain (on s coatract basis) qualified soll scientists
who have retired. (QOraduate students working on advanced degrees can contribute also to the
completion of techaicsl soi|l nonographs. Securimg priorities for this werk and obtaining
qualified men to write the monographs are the twomajor problems in getting more monographs
prepared .

Progresson__Techni cal  Monogr aphs.

1. me technical soil O onogrwb of the Naehville Basin (Max Edwards, et al.) haas bee"
completed and is in the Inforsation Mvieion for final editing for publication.

2. 'The technical SOi | monograph Of Central and North Texas(Oake,et al.) is in the
finsl stages O cowpletlon. |t is estimated that it will take about 2-a" nont hs (working
time) to conplete the witeup of the laboratory data.

3. e technical soil nonograph of the Red River Valley of Minneeota, North Dakot a,
and South Dedote iS in the prelimnary stages of preparation. Target date for completion
is 1969.

L, A soll wmonograph of the soile of the Missiesippl Delta has bee" started as a
project of the Southern Reglonal Soil KResearch Committee and 1s now wel| under way.

5.  'The Northeast snd North Central Reglonal Cosmittees on Techni cal Monographs listed
four aress each within their regions thst should be given priority for the preparation of
techni cal wosographe., Itisnotlikely that thin work will beglven high priority.

6. The "ester" Reglonal Cowmittee on Soil Monographs agreed to restriet its activities
to benchmark soils ané to drop from the ® | '?"da any activity on technicel monogrephs during
the next two years.



Technical Monographs on Soil Taxa

The National Committee on Technical Monographs suggests that consideration be given to tech-
ni cal monogrephs about soil taxa ag wal | as technical nonographs for specific soll areas.
The "nonogr aph taxa" publication would De In the hi gher categories of the new syatem, but not
all would be of the same category. |t wmay be possible tohavegome monographe at the order
| evel such a.8 for the Vertisols, t he Oxisols, and t he Histosols; ot her taxa may best be die-
cussed at the suborder and perhaps some at the great group.

O gani zation of monographs by taxa woul d make In-depth discussions of soil genesim clearly
poasible. In-depth treatment of soil geneaie by geographic areas (technical aeil nonograph
areag) 18 difficult for tWo reasons. One | S that e monograph area is not large enough tO
cover the full rsnge of. taxon; and the other is that every nonograph area has several taxs,
even at the order level, and to expect authors to cover cosprehensively the genesis of all
taxa i N & NDNOQraph sarea |S unrealistic. (he Central Basin in Tennessee, for exanpl e, has
five taxa at the order level.) PFurtherwore, such coverage, 1if |t were possible, would result
in considersble repetition because soils of s given taxon may occur in several nonograph
areas. Also |t would result in the Information about the genesis of the sclls of & taxon be-
ing scattered among several publications rather than being concentrated in One.

Another mason for O o(LoBlIphs by taxa relates to information @ totrgc, procesaing, snd re-
trieval by the we of automatic data processing. Wthin a few years weplanto have our basic
soil data |" a computer system. This Wil| make possivle several things not feasible now.
AONg these are making summaries Of data about soil charecteristics, including limits; making
numerous multiple regreesion analyses; and teating wany hypotheses. While automatic data
processing al so will have i nportant appliestions t O wonographe of Soi|l areas, it would con-
tribute more t 0 monographs of taxa.

In general, the outline now used for technical monographe coul d be fol [ owed, with sowe adjust-
ments, fOr the soil taxs monograph. In place of & so0il association map, & small-scale map
wvould be used to O hw the location of the soil taxon being discussed. |t would not be
practical {O deserfwe and datscuss al| of the soil series under a high | evel taxon, slthough
discussion of the subgroups might be considered. |a-depth discuasions of soll genesis,
particularly of the relevant diagnostic horizons woul d be expected i n monographs on soil taxa,
The following |, a listing of orders ® "d ®  hordere in the new soll classification system tbat
shov promise as taxa t 0 be discusead in the proposed new soiltaxa [ oaographnr

Entiscls Borotls Ustalfs
Vertisols " doliis ereils
Andept a Ustolls Aquults
Agquepts Xerolila T ite
Ochrepts Spodessls dulta
Tropepts Agqualts Uatulta
Dukrepts Bormlfe Xerylts
Albolls Tdalra Oxtecls
Agquolls Hiatosoly

Coumi ttee Recowmendations.

1. Tat the MNetional Cooperative Soil Survey consider t he proposed nev "Monograph of
Soil Twxa" as another kind of technical wonogrsph that C." be prepared to provi de greater
"in-depth” study and evaluation Of the sol)l forming processes as related to soilclassifica-
tion O nd interpretations.

2. That reglooa]l work-planning coofepences react to the propossd Movogpaph of Joll Texk
as set forth in this committes report and provide the Betiobal Work-Pimonlng Comfarence with
suggeations for coctent, impiesentation, or for rejection of the propogml.

3. That selecied mesbers of the replons} wipk-=planciag conferences raviey and svalupie
the Terhnicsl Novogrspha of the Nashvilie Pasin and of Cestral snd North Texas [when aveii-
:b!.z} and aand thelr comments fop change or jeaprovespanpt $o the Mationk} Techoical Work-Flanning
Conference for evaluation.



_ 4. That the Mational Wrk-Planning Conference of the Ratienal Cooperative Soil Survey
continue to encourage the preparation of technical wonogrephs.,

5. That the National comnitter ON Technical MOnographs e placed ON a standny basis
to report on activities Or recoumendations made by regionsl conferences on technical nono-
graphs or Monographs of Soil Texs to the next Naticnal Work=Plamning Conference.

BENCHMARK SOILS
T.e National Soil NMonograph Committee reviewed regi onal committee reports ON bvenchmark soils.

The benchmark soll committees in the Northeast and M dwest made NO recommendations. The
Western regional committee urged that SCS State staffs and representatives of agriculture,
experiment Stations stinulate interest ir writing benchmark reports. me Southern region did
not have a benchmark soil committee.

Trhe 1967 National Work-Planning Conference report on technical nonographs reported k1 com-
pl eted benchnmark reports and 27 in progress. Of the 27 in progress, 3 were completed i n the
last twe years (2 from the \eéstern States and 1 from the Northeast).

Al regional committees reporting expresaed the same problem-Isck of priority for doing this
work &8 compared 1O other nDre pressing tasks. Wth ADP soon to become & reality some soil
scientists have questioned the need for preparing benchmark reports.

The National Committee feels that it is important to sssemble basic data by kinds of sefl into
benchmark soil reports for use in soil correlation and soil interpretations whether or not

ADP is used. ‘Theee data are needed to "feed into the computer” as well se to be available

for those waking decisions daily.

Recommendation.

1. The Kational Committee recommends that efforts be continued toward the completion
of benchmark soil reports.

GENERAL (SMALL-SCALE) SOIL MAPS

The National Soil NMonograph Committee reviewed regional committee report,, on small-scale maps
and legends as they applied to published soil surveys, Special reports, and RC&D project re-
ports.

The Southern and the Western regione had a committee On general ({esmall-scale) SOil mps. Both
regi onal committees explored the conpilation and use of snall-scale maps and interpretive
legends. Some trials were made in the Southern States using different categorical |evels of
the new claseification system on snmall-scale maps. Al recommendationa made by the committees
vere within present Service policy.

Recommendation.

1. The Mational Conmittee urges thst all soil aclentists maki ng amall-scale waps
follow the guidance provided in the following: (1) 8Solls Menmorandum 8¢S-33 (Revised), August
1k, 1961; (2) Advisory Solla-12 issued Septenber 13, 1967; (3) article in May 1968 imsue of
Soil Congservation magmzine On small-scale maps.

PUBLICATION OF SO L SURVEY MAPS ARD INFORMATION

The National Committee On Technical Monographs revieved this regional committee report. A
national coomittee does not exist for this topic.

The Western region had a committee on publication of soil survey maps and information. The
objective of the committee was to help sped up and inprove published soil surveys.

R
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No recommendations were made that hsd not been considered previously by a national committee
appointed by the Adeinistrator tvo years ago for inproving soil surveys and reducing costs.

gome suggeations made in the report indicate a need for e better understanding of socme of the
tasks involved ia preparing seil surveys for publication.

A dsev solls wemorandum setting forth suggested changes in formest of published seil surveys
is in final daraft form. Also a draft guide to authors of soil handbooks and soil survey
manuscripts is in finsal review form.

There is need for the 8Statee 0 take a nore active part |n helpiag with the fieal task of
publication, Including help oa map compilation and editing. Thie item is discussed in more
detail 4n the Mational Committee report entitled, "Soil Survey Procedures."”

Conslderstion ® hoold be given to heviag somecne from the \Wshington Soil Survey staff discuss
with meabers Of the reglonal work-plasniag conferences the various probl ens relsted to pre-
paring eoil surveys for final publication.

Mesbers Of the Techalcal Boil Monograph Committee:

*B. A Barnes C. W. KXoechley Guy D. Sumith

A J. Baur W. E. McKinzie 0 FZudolph Wlrich

o J. A DeMent A. C. Orvedsl A. A Klingeblel,
Chalrmen

*not preseat for comittee meeting.

Notes on discussion by the conference following presentation of committee report.

Technical Scil Monographs

G. D. Smith: Progress On technical soll nonographs has bee,, very discouraging. After about
ei ght years we have only ode nonograph resdy for editing (Fashville Basin),
Several others are under way but way aot be coepleted for another year or twe.
It should be easier to find authors t0 write about taxa of the newv classifica~
tion system.. We might try this fOor the Mollisols, Nistosols, and Vertisols
at the order level and others at the suborder.

Orvedal: Monographs Of a0ll taxas would serve a wider rangeof people. Por exanple, wsoil
scieatists | n Canade would be interested | n a wmonograph on Histosols.

partelll: Writiog wonographs Of soiltexa will not get away from provincislisw.Authors
vill Wite wostly aboutthe things they know | ocally.

Seriwoer: I like the Idea of soil taxs monographs. ‘hey would be especially useful in
t eachi ng.

Flach: Why not ® lant our efforts toward writing about disgnostie horizons.

Dodals TAO has Prepared s ® o0aoglrpb on Vertisols with k0 contributors. |t seems |ike

. useful @ ppneh.

Johnaon ¢ PFeglonal committees may NOt be in a good position t0 WOrk on soil taxa mono-
graphs because taxa crose reglonal boundaries. The National Committee may need
to help select the taxa to be discussed and to guide the exteat of the area
e taxa monograph should cover.

Klingeblel: There may De numerous provlems that need to be resolved before proceeding with
soil taxa monographs., Our committee thought wonographs On soil taxe shared
promise and vanted tO present the idea t0 the Mational Work-Planning Confer-
ence, I this group felt it a worthy projeet then we @ y(lgeat the regional
conferences react to the propoasl, Ye see no reason why nmy author could aot
write a soil taxs nonograph about Vertisols, for exanple, within a State, a
group of Statea Or region,the United States,or the world. The larger the
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Area tobe coveredthemore likely it would be necessnry t O have more than one
author. Certainly soil taxa wonographs for broader areas would be preferable.

Ko discugsioafrom the floor ON benchmark solils.

General (Small-scele) Soil Maps

Koechley: Be sure that proper base maps are used,

No discussion from the fl oor on publication of soil survey waps and information.

The report vas accepted by the Coafereace,
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keport of the Committee on Classes and Phases of Stoniness and Rockinuess

Twis 1is the third report prepared by this committee for the National S0il Survey Conference.
Froparation of this report hasfollowed a different procedure thanused for the two previous
reports. The Comnmittee did not meetthis year. Proposals wert senl out by the chairman, and
coumittee members responded by memorandum and by phone,  This committec report was prepared
piving due consideration L O Regional Committec reports andtothe responses from committee
meahicr s

The 1967 National Committee on Classes and Phases of Stoniness and Rockiness made ‘'OUT recom-
menddtions to the regional committees:

{(a)Testthe criteria for stoniness classes and phases on different size and shape of stones.

(b) Study the problemof rockiness with special attentionto size of rock, spacing between
rocks, and percent of surface covered by rocks.

(¢ ¥ Make recommendations for classes and nomenclatures ‘or the class s of rockiness.

()Y Suggest ways and means for broader phases in addition to the narrow phase names proposed.
Any proposed phase should have significance in use and management of theclassification
unit.

REPORTS OF REGIONAL COMMITTEES

1. keport o f the Northeast Regional Committee

This committee discussed and concurred in the recommendation made by the 1967 National Committee
thatthe definition of stoniness classes be based on average spacing between stones. The area
covered and the volume wouldberelatedto the size of the stones. The frequency spacing
between stones as it relatesto stoniness classes was discussed. Thecommittee questioned the
practicability of classes proposed by the 1967 Kational Committee based on spacing between
stones of 40-100, 20-40, 10-20, and 5-10 feet. Itwasexpressedthat a consistent separation
could not be achieved between spacings of 20-40 and 40-100 because of the error of observation.
Field studies indicated that the wider the spacing between stones the larger the error of
observation. The committee recommended basing classes on spacing between stones of |ess than

l foot, 1 to 25 25 co 5 5 to 30,30 to 100 and 100 or more ‘ret.

Tt cormittee also considered a study made by soil scientists in New Hampshire which evaluated
three methods to check the quantity ol stones present in mapping delineations. Methodl con-
sisted of measuring stones in areas of 100 and 10,000 square feet size; Method 2 consisted of
determining average distance between stones and average size of stones within an area of 100
and 10,000 square feet. Method 3 consisted of using a 100-feot transect selected at random
within the test area. Ontest area 1, Methodlrecordedthe largest percentage of the surface
covered by stones. Methods 2 and 3 give a slightly lowcr percentage of surface covered but
were quite similar in results. Method 3 was the most rapid. On test area 2, all three methods
give similar results, Again, Method 3 was the most rapid.

2. xeport of the Southern Regional Committee

Thiscomittee considered and agreed that percent surface coverage was a better criteria for
classes of stoniness and rockiness than spacing between stones and rocks. They stated “the
distance between stones is so variable that percent coverage is more reliably estimated by
field soil scientists. Contrary to this, the other regions voiced approval of the recommenda-
tionmade by the 1967 Committee report that the definition of stoniness classes be based on
average spacing between stones. A majority of other regions did agree that percentage of rock-
exposed snrface was the best criteria for classes of rockiness.

This committee explored the ways and means of broader phases in addition to the narrow phases

name: in the ,967 committee report. It was decided that broader phases were not needed in the
Southern Regilon.

©
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3. Report of the North Central Reglonal Committee

This committee reported "that because of more important work no high priorityor even low
priority was given to initiating field studies for testing classes of stoniness and rockiness.”
The committee did recognize the need for mare Information on size of rocks, spacing between
rocks and percent of surface covered with rocks. It waetheir conclusion that since only a
very small area of each state in the North Central Region is subject to using classes of
stoniness and rockiness that they should not attempt to make recommendations but to react to
recommendations made in other areas. With this in mind the committee reacted to recommenda-
tions made by the 1967 National Committeeon proposed classes of stoniness and proposed that
three classes of stoniness would be adequate. The classes are as follows:

Class Spacing in feet
1 20 - 100
p 5-20
3 1-5

The National Committee considered and rejected this proposal.

The committee did “at explore “ways and means" far broader phases of stonimess but did recog-
nize the need and encouraged the development of broader phases.

4. Report of the Western Regional Committee

This committee was in agreement with the first three recommendations made by the 1967 National
Committee. They point out,however, the recognition of all the phases of stoniness named in
the National Report will not be needed for surveys on forest or range soils. This points
toward the need of grouping the stoniness classes inte broader phase limits.

Contrary to the National report this committee argued that rocky phases are appropriate for
fine patterns of intermingled rock outcrop and soil. They agree that coarser patterns should
be handled as complexes or associations. The National committee consideredthie statement but
did not agree with the uveeof rocky phases.

RECOMMENDAT JONS

The National Ccoomittes considered the regional reports indrafting recommendations. Several
items were agreed to during the discussion of the report and are also reflected in the follow-
ing recommendations:

(1) The Committee on Classes and Phases of Stoniness and Rockiness should be continued. The
principal activity over the next two years should be to evaluate the class limits of stoniness
and rockiness.

(2) Proposed classes and frequency spacing between stomnes:

Clags Spacing in feet
1 > 100
2 30 - loo
3 5+ 30
4 25 -5
5 1- 25
6 less than 1 foot end withless than 75 percent of the stones (boulders)

touching one another
7 essentially paved with stones with 75 percent or more of the stones (boulders)
touching one another

(3) Proposed phases:

Class Narrow _Phase Broad Phase
1 Non-stony
2 Slightly steny or bouldery Somewhat stony er bouldery
3 Stony or bouldery Somewhat stonyor bouldery
4 Very stony or bouldery Exceedingly stony or bouldery
5 Extremely stony or bouldery Exceedldgly stony or bouldery
6 Stony land Stony land
7 Rubble land Rubble land
(<.
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(4) The definition of rockiness classes be based onpercentage of rock-cxposed surface.

Class Approximate Percentage of
Rock-exposed Surface _

1 Less than 2
2 2 =10

3 10 - 25

4 25 - 50

5 50 - 90

6 More than 90

(3 Kook ourdeop should aof he considered or mamed 85 o phase of & Lanonomic unit defiped in
torics of hoerzons ol the son ] proflle. They repregsent & comeles ov association of rafk oul -
crap and one o more Laxenoxic unifts. Tt is recomwendsd that map wnits whitch contain rockincess
classes !, 3 or & be named in the convent ienal manner [or designating compleses or associations
Civ. ThevasRock outerop comples (or atsociatlon) or Rorh outerop=Theta cosmplex (associationd,
This convention will accomodate showing two iotensit{ee of rock oufrdp in 8 survey e,
However, in a {ow aceas 3¢ will be desivabls to show thoce intensitics ol rock outcrop. This
can brst be handled by the followiog convent bon:

Class

2 rockiness Theta rocky complex (association)

3 " Theta very rocky complex {association)

4 " Theta extremely rocky complex (association)

Class 5 will be named Rock land and Class 6 will be designated Rock outctop.

The Regional committees indicated that their Committeeson Classes and Phases of Stoniness and
Rockiness would be discontinued. It was thebeliefof these committees that they had contrib-
uted all they could for the present. Therestill exists the need for testingthe criteria for
stoniness and rockiness classes tomake sure that the class limits are right and are signifi-
canttouse and management. Consequently, the report by Committee 2 will be referred ta
agencies conducting soil surveys for testing and comment

Membership of Committee

F.J.Carlisle, secretary
5. A. Lytle

J. J. Noll

0. C. Olsaon

A . H, Paschall

G. D. Smith

J. M. Williams, Chairman

Notes on Discussion of the Report by the Conference

Swanson: Painted out that the "0" class designation may be ambiguous in work with computers.
He suggested that the classes be designated 1, 2, 3, etc. instead of starting with 0,
Itwas agreed that the numbering of classes would be changed to start with the
number 1.

Rust: Asked if the committee bad considered defining: the classes of stoniness in metric
units instead of inches and feet. The chairman indicated that the metric equiva-
lents could be added parenthetically following the English units of measure.

Hagihara: Indicated that the Bureau of Land Management will be investigating methods of
classifying degrees of stoniness during the coming year.

Flach: Pointed out that stoniness classes 5 and 6 are not mutually exclusive as presented
in committee recommendation 2. He wondered if both classes are needed. The chairman
indicated that foresters think the distinction fsa useful one far interpretations
of importance to forest management. It wasagreed that definition of classes 5 and 6
should be amended to make them mutually exclusive.
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Daniels:

Smith;

Matelski:

Baur:

Johnson:

Hagihara:

Simonson;

Carlisle;

QOrvedal:

Simonson:

Hutchings:

Grossman:

Bartelli:

Asked if the point-count grid system of measuring degree of stoniness had heencon-
sidered. That method would give percent area covered with stones and it would be
faster than the lime transect method.

Said percent of areacovered by stones is not adequatefor some interpretations
made for forest management. Information 0" size and spacing of stones is neededto
determine whether stoniness will limit “snaking out"legs, etc. The committee
recommendation would provide for indicating two size classes, “stony” up to 24
inches in diameter and "bouldery' for stones larger than 24 inches in diameter.
Thiswould be in addition to spacing between stones.

Asked how the proposed classes of stoniness are related toe the present {Manual)
classes, For stones about one foot in diameter the proposed classes 0, 1, 2, and }
would be quite similar to those classes in the Manual. Stoniness class 4 in the
Manual would be divided into proposed classes 4 and 5. Baur and Nell thought the
proposal of thecommittee would not result in large changes from present names ‘or
stoniness phases in the Northeast Region but there would be some changes.

Suggested that stoniness class 6 might be defined as having something like 75
percent or more of the stones touching one another. The 1imit between classes 5
and 6 might be specified that way.

Said he did not like the option of “sing “extremely stony” for both classes 4 and 5.

Reported that the Bureau of Land Management had found that stones up to about 15
inches in diameter did not bother range seeding drills much.

Commented that he agreed that the stoniness classes should be defined in quantita-
tive terms; the stoniness phases, however, shauld be defined in terms of soil
behavior. Hpthinks we should work further on this.

Commented that the intent of committee recommendation 3 was not to define stoniness
phases in terms of stoniness classes but to provide guides that would lead to some
uniformity in “sing stoniness terms in names of phases.

Suggested the limit between stoniness classes 0 and 1was to” narrow for some inter-
pretations; i.e.. a spacing of 100 feet was to0o small.

Suggested we need to work more on the names proposed in recommendation 5 for
complexes of named kinds of soil and rock outcrops; the form of the names is to”
similar to current conventions for naming mapping “nits as phases of series.

Commented that recommendation 5 would be a modification of current conventions for
naming complexes of spil and rock outcrops. Simonson pointed put that the
committee recommendations do not have the force of instructions.

Asked why the committee recommended that stoniness classes be defined in terms of

spacing between stones and rockiness classes be defined in terms of percent of area
covered by outcrops. Why the difference? The response was that the definition of
rockiness classes in terms of percent of area coveted that are given in the Manual
apparently are not causing serious difficulty and there did not seem to be guffi-

cient reason co change them.

Recommended that the report of Committee 2 be referred to the agencies conducting
soil surveys rather than to the regional committees of the goil survey. He thought
the regional committees had contributed about as much to this subjectas they could
for the present.

The report was accepted by the conference.



#1,PORT OF THE COMMITTEE ON
CR1TFRIA FOR SOIL SERIES AND PHASES

Committee Members:

J,E,McClelland (Chairman) T, E. Brown C. M,Ellerbe R. |. Turner
A. J. Baur J. A. DeMent W. E. McKinzie
A . Objectives: In 1967 it was recommended that the committee be continued with the following
charge:

“Lo complete its assignment of summarizing criteria being used in distinguishing soil
series within femiliecand to bring to your attention other problems that may be
raised by the regional committees,"

B. Committee reports were on hand from the southern. western, and north-central regions.
Most of the discussion centers around regional reports.

C. The HNorth~Central Committee reported on series criteria in four families involving 34
series. The families are:

Typic Argiaquolis, fine, montmorilleonitic, noncalcarecus, mesic,
Pachic Haplaborolls, fine-loamy, mixed, frigid.

Typic Argiudolls, fine-loamy. mixed, mesic,

Typic Argiustolls, fine, montmorillonitic, mesic,

The characteristics listed below were used to help distinguish these series. The characteris~
tice are not listed in the order of relative importance.

1, Texture (usually of control section)
a. Clay content
b. Sand content
c. coarse fragments
Regction
Depth to free carbonates
Thickness of solum
Thickness of horizons
Depth to bedrock or inhibiting layers
Nature of bedrock
Shape of aslope or landform
Structure
a, Type
b . Grade
c, sire
10. Golor
a, Hue
b. Value
C. Chroma
11. Mottling and color of mottles
12. Consistence
13. Soil Climate
. . Temperature
b. Soil Moigture (precipitation)
14. B/A clay ratio
15. Mineralogy
Ib. Content of phosphorus end potassium
17. Exchangeable sodium content
18. Soluble salt content
19. erratic composition of soilmaterial
(Stratification. discontinuity,stone or pebble lines, etc.)
20. Horizon sequence
21. Thickness of transition between Al end B2t horizons

CONOU AW

The South Region made asimilar anslysis of the critera for distinguishing soil series within
families. Thirty-seven series in five famllies were studied. Tbe table of their resultsis
included irn Appendix I.
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The Northeast committee reported in 1966. A table from their report summarizing their findings
is included in Appendix II.

The Western State. analyzed 17 families (about 120 series). The results of this study together
with asummary are included in Appendix III.

The reports from the four regions show similar series criteria and are used for similar classes
of soils. None of the regions proposed specific limits that the various criteria should spa”
before a new series is proposed. Ranges in single characteristics would be easier to specify

if other characteristics remained constant. Probably when our descriptions ave computerized the
computer will be able to tell us the ranges in properties we have allowed within a sail series.

The Southern Regional Committee discussed mineralogy and made several recommendations. These
include:

1. A study of the desirability of extending the mineralogy of the clay fraction te at
least include fine-loamy and fine-silty families.

2. A revision in the definition of the fine-carbonatic mineralogy class to read: “Con-
tains more than one-third (by weight) of carbonates in the less than 0.002 mm frac-
tion as determined by a calcium carbonate equivalent greater than 33 percent.”

3. The oxidic mineralogy class should be extended tocover resistant minerals other than
quart*.

4. “Dominantly” in the ashy and cindery mineralogy classes should he replaced by “more
than 50 percent” smaller than 2 mm in the ashy class and “mare than 50 percent”
larger than 2mm in the cindery class.

5. The 50 percent by weight limit for montmorillonite,halloysite, and vermiculite
should be reduced, probably to 30 percent.

6. In the 1l1litic class. 3 percent K0 should be changed to 4 percent.

7. In official series descriptions a paragraph “Source of Data" should fellow the “Series
Proposed” or “Series Established” paragraph. The added paragraph should list the
sources of the data upon which the classification of the soils is based including
laboratory, soil moisture, soil temperature. water table. or other data.

The conference considered the above recommendatione and agreed to item 2 with minor changes and
to items 4, 6 end 7. They deferred action on items 1 and 3 at this time, at least until addi-
tional data are available.

Revision of the fine-carbonaric mineralogy class was approved as fallows: "Containsmore than
one-third (by weight) of carbonates expressed as CaCO3 equivalent in the less than 0.002 mm
fraction."

The recommendation in item 5 with respect to montmerillonite and vermiculite has been incor-
porated in the March 1967 supplement for the soil classification system. No action was recom-
mended with respect to halloysite until additional data are available.

with regpect to item 7, it was painted out by R. W,Simonson that it is desirable to restrict
the length of soil series descriptions sothat they can be reproduced on 1 page (front and
back). William Johnson pointed out references had to be complete enough te locate the data.
Dick Carter said the Southern Committee thought 2 or 3 lines would be involved. The chairman
suggested that where unpublished data are involved it should be the responsibility of the
State preparing the series description toensure that at least 2 copies of the data are sub-
mitted to each of the Director of Soil Classification and Correlation and the appropriate
Principal Soil Correlator. The conference approved item 7 with the above amplification.

The report of the Soil Structure and Fabric Committee of the Western States was referred to
this committee. They suggestthat both ped and volume consistence should be distinguished.
They included more precise moisture statusdefinitions. They also propose that soil structure
and soil peds should be distinguished. Their proposals follow:



PROPOSED ADDITION TO SQIL CONSISTENCE TERMINOLOCY

The purpose of this proposed addition to the consistence concept is to distinguish ped
consistence fromlarger volume consistence and to employ only field testable properties.

I. Unit of the soil material towhich the consistence term applies:

the peds and to the bulk soil for materials in which pedsizes ate between 1 mm and
2. cm. Soil material with peds over 2 cm or under lmm size will be characterized by
their volume consistencies only.

In tbe horizon description this distinction shall be noted by thiswerding, e.g.

" .; moderate fine granular; loose with very bard granules; friable with firm
granules; .." (i.e., the first consistence termstands for the volume consistence.
the second for the ped consistence).

The unit volume far testing volume consistence of structured material is about 2x2x2em.

B. Structureless Or weakly structured material; consistence test is made on about 2x2x2
cm unit and only this volume consistence is reported.

I'1. Moisture status definitions

A, bry (used for loose, soft and hard consistence evaluations): literally air dried for
geveral days or the eguivalent field condition.

B. Molsr (used Tor loose, Evlalle, amd (i, consistence eviluaLtions): rmofst cnough that
maferial will show colwrenrs with $14 0t presscis bt it 50 rofst thal 1t will shew
pipeticity or free water surfaces {eswdy materials way be losse and not shee coherence).

C. Wet (used for plasticity and stickiness evaluations,withno distinctions as to struc-
ture or structureless):

1. For plasticity: wet enough so that after thorouph kneadinp it will form a wire
but not so vet that it will show properties of 2C below;

2c. For stickiness: wet enough so thet after thorough kneading it will exhibit

maximum stickiness, i.e., approximately that moisture content atwhichthe
soil will just show free water films when sharply jarred.

PROPOSAL T0 DISTINGUISH SOIL STRUCTURE FROM S0IL PEDS (PEDALITY)

1. Peds or ''matural structure' should be considered a dynamic property time and moisture.

2. Structure (no distinction as to ped,cleod or fragment) is the size, shape end durability-
distinctness of whatever aggregates are present at tbe rime the pedon is described with
specified moisture content.

3. Structure is reserved for pedon descriptions and pedality is reserved for series class
definitions.

The committee agreed that it is necessary to observe several pedons of a soil series under
varying moisture conditions and overa period of time in order to determine whether asotil
series has peds or pedality because observations on a single pedon at any one time may not
reveal the range in structural regimes present in the soil.

The Nationel Committee and the conference agreed to adopt tbe above proposals for trial “se.
A fewmajor changes in wording were introduced.

The Nation.1 Committee considered that standard terminology should be evolved for the descrip-
tion of roots, pores. and clay films in soils. The S04l Survey Manual provides general
guldelines but is not specific. California, in cooperation with several Western States, has
developed a set of definitions. These have been tested for 7 years or more and appear to be
satisfactory. Descriptions of pores were abstracted from “Classification end Description of
Soil Pores” by W,M. Johnson et al. as reported in Soil 8¢i, 89: 319-321. 1960.

3
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The California definitions are outlined in'befinitions and Abbreviations for seil descriptions.’
The definitions for roots, pores. and clayfilms from these worksheets are included in Appendix
IV. 1t will be noted that “o precise thickness limits are set for clay films. By implication
moderately thick clay films range in thickness “ear the limits of very fine sand (0.05 to 0.10 mm)
but extend into the fine sand range, A set of adjectives for evaluating Organic matter content
is also proposed.

Because Of time limitations the National Conference did not have time to discuss the definitions
in Appendix IV in detail. However, most participants had seen them earlier and it is reconmended
that they be tested on a national scale.

The need for official horizon designations for liistoesolswas pointedout to the committee
because this cormittee appears to be most closely related to this subject. The committee asked
for the reaction of the conference to the following courses of action:

1. Continue the present practice of numbering horizons in the sequence they occur below
the surface. the upper horizon being number 1.

2. Follow the procedure recommended by Farmham, Finney and McKinziein November 1966 as

follows:
Symbol Kind of llorizon
F Fibric
H Hemic
s Saprie
Lm Marl
Lir Bog iron
Ls Sedimentary peat
Ld Diatomaceous earth

In descriptions of a given pedon, subdivisions are indicated by placing & arabic
“umber after the symbol of the horizon. Thus, symbols such as Fl. F2, F3 are obtained.
If the horizon is plowed or disturbed, the symbol p is used as a suffix to the horizon
symbol as Upl. Vertical subdivision of horizons are numbered consecutively by kinds
of horizons. Thus, for example, a sequence from the surface downward might be Spl,
Sp2, H1, 53, HZ, 84, lIAlb.

The conference discussed tier or layer designations for organicsoils. Because lower case f
and h letters are used for mineral soils. it was decided to designate organic layers using a”

0 and the first vowel in fibric, hemic, and sapric. The following tier designations were
approved:

Desi{ignation Orpanic Layer
01 Fibric
Oe Hemic
Oa Sapric
Limnic Layer
Leca Marl
Leo Coprogenous
Ldi Diatomaceous earth
Other
f Frozen
p Cultivated
cn Bog 1ron--usually containing concretiona
A" example of a horizon sequence is as follows: O il , 1lICl, 012, 11C2, Oel, Oe2, 11IC3, ITIC4.

D. The committee further recommends that it should be continued to study the need for
additional definitions and to bring to your attention other problems that may be raised by the
regional committees. For example, E. C. A. Runge {Univ. of Illinois) has pointed out that we
have criteria for horizon boundary changes within a profile but we have no established criteria
for evaluating the distance (rate of change) between two adjacent soil series.

b
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Appendix I
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4. llorizon
Texture 2f 2 2! X 1
Color 3 1 1 2
Mottles (high chroma)}] 1 1 1
Car bonat es i ] 1
Salinity 1 1 1
LL barizon
FeacLion 1 1
Thickoess 1 1 1
Calor 1 1 1 1 1 i 5
Lomg o pene e 1 1 i 2
LCKLUYE } 1 1
Sandf=s1de Tatio 1 ] 1
balinitby i 1 1
Mottles 2 ] 1
Lo Chit o 1 1 1
High Chrora 1.2 1 1 1
Jeher
Horizon sequence and
kind 2 2 z z
Depth to rock 1 i 1
Paralithic contact 1 1 1
Solum thi ckness 1 1 2 2
Si1t content 1 3 1
Exch, Al +++ and
Total acidity ! ! 1
Concretions Z i
Permeability 2 1 H
Rock
Parent rack frag-
nents in solum 1.2 ¥ 1 i
Stoneline in solum 1 1 1
Chert fragnents> 27, 1 1 1
Pebbles, cobbles. &
fragments 1.2 1 1 2
Mineralogy
Mica in B2t 1 1 1
Mica content 1 1 1
Gypsum in subsoi | 1 1 1
1/ Nunbers refer to 1st order or 2nd order criteria
2/ No report
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Frequency of Ccourvence of First Order

Appendix 11

Serier Criteria in 12 Familien

Froquency of
Occurcence

Typic

Udips amrents
Aquic Floventic
Dyt rochrepls

Typlc
Ubystrochrepts

Typlc
Fragiochrepts

hppendix EI

e

©

Alfic
haplocthods

Aquic
Haplocrhaods
Typic
Haplorthods

Eneic

baplortheds
Clogsabar ic
Hapludalfs

Gloapaguic
Hapludaife

Typic
Hapludulis

Aquic
Fragiudults

L

Hus

ES)

Texture-Control Section

S4)c Hantle

Coneilatence

Coarse Fragments

Thickness of Solusn

Lithic Contact

Hinezalogy

High Chroma Mottles

Fresence of Mottles I Lower Solum

Expresslon of Clessic Properties

Struckute
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Appendix II1

FALTORS SEPARALIKNG 510368 WITHIG FAMILIES « Westers Stazes Keport
(humbers indicAle frequensy)

Typic Torriorthents, coarse-loamy, mixed. calcareous,iisic(b series)
Texture Of control section

[

Soil moisture regine 4
Color 1
Reaction 1
Depth to contrasting material

CaC03 cantent 1

Dystric Cryandepts, thixotropic (1 series)
Incipient horizons 1
Thickness of Al horizon 1
Mineralogy -~ ash

—

Typic Dystrandepts, ashy. isomesic (4 series)
Texture
Structure
Consistence
Chroema (0. M. Cont.)
coatings

Ul coLh —~ W

Typic Hydrandepts, thixotropic, isothermic (B series)
Texture ik
Structure 12
Consistence 11
bepthte bedrock 9
Presence of “1 herizon 7
Reaction 1

Typic Vitrandepts, ashy, mesic(8 series)
Moisture regime
Texture of contral section
Depth to bedrock
Buried bt

Typic Vitrandepts, cindery, mesic (6 series)
Moisture regime
Mollic eplpedon
Mineralogy
Textuxe of control section
Reaction
Thickness of sola

Typic Cryochrepts, coarse-silty, nixed (4 series)
Texture of contrel section
Depthto bedrock 2
Reaction )
Base saturation ) 4
Ash deposit (mineralogy) 3

[N

Typic Xerochrepts, coarse-loamy. mixed. mesic* (3 series)
Texture of control section
Depth te bedrock 1
Color value
*Classification-as of January 1968

Typic Haplumbrepts, fine-loamy, mixed, mesic (5 series)
Soil depth
Color
Parent materjial
Reaction
Solum thickness
ralnage

—ow N BN W
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Typi ¢ Arglustolls, fine,

Typi ¢ Hapl oxerol | s,

Calclc Hapl oxerolls,

Typle Haplargids, fine-loamy, mixed, thermic

Depth to bedrock

Thickness of solum < 20"
Thickness of solum 720"
Calcic horizon

Ca hori zon

Carbonate content (profile)
Coarse fragments < 15%
coarse fragnents =15%

Color of control section
Percent sand in control secti
Percent sand in control secti
Salinity

Typi ¢ Caleiorthids, coarse-| oany,

Coarse fragments

Color

Parent materjials

Texture of control section
Reaction

Ca.CO3 cont ent

Depth te bedrock
Calcic horizon = 20"
Calcic horizon < 20"
Color

Typi ¢ Haploxerolls, |oany-skeletal,

coarse fragnents

Color

Texture of control section
Sol um thi ckness

Reaction

Moisture regi me
Contrasting materials
CaC0,y content

coar se- | oany.
Sail depth

Coarse fragnents

Color

Parent materials

Texture of control section
Solum t hi ckness
Reaction

Moisture regime
structure in control
contrasting materials
CaCO4 content

section

coar se-1| oany.
Soil depth

Parent material

CaC05 content

Coaree fragments

Color

Texture

Drainage

{16 series)

—

—
PO PP NWOWPDE R -

on < 50%
on > 50%

m xed, mesic (5 series)
2

wo Mo RO

montmorillonitic, mesic (5 series)

1
1
1
1

mxed. mesic (B series)

OO WWOo O

m xed. mesic (12 series)
6
10

-~

O s O e O On

m xed, meaic (6 series)

N WO wwww
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Appendix IT1

Typic Argixerolls, fine, montmorillonitic, frigid (14 series)
5011 depth |
Coatse fragments ]
Color 1
Parent material
Texture of control section
Solum thickness
Reaction
CaC04 content
structure

_——c Ao N

Calcic Argixerells, fine-loamy, mixed, mesic (9 series)

Coarse fragments 4
Color (control section) 6
Texture of control section 7
Solum thickness 3
Reactien 4
CaC03 content or depth to carbonate 4
Structure 3
Maeisture regime 7
Depthto contrasting materials 5
SUMMARY - WESTERN STATLES
[Factorted Frequency
Color 60
Texture of control section 47
Coarse fragments 42
Calcium carbonate content 38
Depth to bedrock or contrasting materials 35
Thickness of solum 28
Structure in control section 26
Reaction or base status 24
Mineralopy 19
Consistence 16
Percent sand 9
Organic horizon 7
Coatings 5
Dralnage 3
Salinicy 1
Buried Bt horizon 1
Mollic epipedon 1



Appendix [V

Roots and pores: (see pp.245-250 of “The Manual"). Abundance, size, orientation. and
distribution within peds for both roots and pores are similar., In addition. te fully
describe pores. continuity classes and morphology must be recorded.

Abundance classes: to./Unit* area
roots pores of surface
very few very few less than 1
few few 1lto3
plentiful common 4 to 14
abundant many more than 14

*Unit 1sa square inch for fine, very fine, and micro roots and pares, a square
yard for medium and coarse roots and pores.

Diameter classes except for micro size, follow those for granular structure:
micro: less than 0.075 mm.
very fine: 0.075 to | mm.
fine: 1 to 2 mm.
medium: 2 to 5 mm.
coarse: over5 mm.

Continuity classes (for tubular pares):
continuous = individual pores extend throughout the horizon
discontinuous =~ individual pores extend only part way through the horizon

Orientation classes (for roots and tubular pores):
vertical - orientation in general is more vertical than diagonal.
horizontal - orientation in general is more horizontal than diagonal.
oblique =~ orientation is more oblique (approaching 45® from vertical) than either
horizontal eor vertical.
random = orientation is in all directions.

Distribution within horizons:
inped - most roots and pores are within peds
exped - most of roots and pores follow interfaces between adjacent peds

Morphology of Individual Pores:

Type Hodifiers:
simple -~ tubular pores are not branched.
dendritie - tubular pores are branched.
open =pores are open at least at upper end, or at one horizontal end.
closed - both ends of pores are sealed from access to air and water by
organic or organic-mineral particlesorclay flows.

Types :
vesicular -~ roughly spherical or ellipsoidal in shape. not appreciably
elongated in any direction.
interstitial - irregular in shape with faces that are curved inward; formed
by curved or angular faces of adjacent mineral grains. or
peds, or bath.
tubular -moreor less cylindrical in shape, elongated in one direction.

Examples of descriptions of roots:
I. abundant very fine. plentiful fine roots.
I11. plentiful very fine, few fine and medium, very few coarse roots.
I1l1.  plentiful very fine and fine roots spreading out horizontally (usually indicative
of amore compact layer which. in an extreme case, may be ahardpan).
IV. plentiful very fine and fine roots concentrated along ped faces.
V. plentiful very fine and fine roots concentrated along vertical ped faces.



Appendix IV

Ixamples of descriptions of pores:
I. many very fine discontinuous vertical inped simple closedtubular pores.
1l. many very fine interstitlal pores.
I1I, many very fine interstitial, many very fine, few fine tubular pores.

Notes: To the extent that some or all of the elements deseribing pures are used they will
be employed in the order as follow: abundance, size, continuity,orientation,
distribution, type modifiers, and types. A npinimum (and the wost common) description
of roots will include frequency and size where therootslollowva normal distribution
pattern. Poresshould at least have the type Indicated in additfon teo frequency and
size and any obvious departures fromthe nornaldistribucion,

Clay rilma: These are described by tecerding theiv frequency of oecurrecce, their chieckness
and thelir locations.

Frequency:
very few - less than 5% of the ped faces and/or pores contain cloy films,
few -5 to 25% of the ped faces and/or pores contain clay films.
common - 25 to 504 of the ped faces and/or pores contain clay films.
many =50 to 90% of the Qcd faces and/or pores containclayfilus.
continuous = 90% or more of the pedfaces and/or pores containeclay films.

Thickness:

thin - so thin that very fine sand grains are readily apparent in the film and/or
sand grains are only thinlycoated and held togetiier by weak
bridges. (Require magnification to determine thickness.)

moderately thick -~ very fine sand grains are enveloped by the film or their out-
lines arc indistinct, brokenedges of the clay films can be
seen by use of a band lens. Wherecolloid is in bridges,
broken bridges can be readily discerned withahand lens.

thick -clay films and their broken edges are readily visible without magnifica-
tion; films appear to be relativelyswooth because the very
fine and fine sand grains are entirely encompassed by the film,
Where the colloid is in bridges. the bridges hold the soil mass
firmly together and the very fine and fine pores are nearly
filled with colloids; broken bridges are readily visible to the
unaided eye.

Morphology of Clay Films: Oriented elay occurs as films on peds, inside of pores, or
in bridges.

Clay films occur on Qed faces. Where the structure grade is weak or the soil is
structureless, ped faces are indistinct or absent. It is probable that only
when the structure grade is moderate or strongthat clay films on ped faces are
discernible.

Clay films line tubular or interstitial pores.

Oriented clay occurs as bridges holding mineral grains together. (This is probably
an initial step that occurs before clay films line interstitial pores and is best
cbserved in coarse textured soils.)

Colloid stains mineral grains.

In describing clay films care must be exercised not te confuse pressure faces with clay
films. Pressure feces may arise because of slickensides (caused by soil slip),swelling
that pushes structural aggregatestogether and nakes their sides look smooth, and enlarge-
ment of roots in tubular pores.
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Examples of Clay Film Descriptions:
Many moderately thick clay films in pores.
Common thin clay films on peds and in pores.

Continuous. moderately thick clay filma on ped faces, common thin clay films in pores.
Cclloid in bridges between mineral grains.

Colleid stains mineral grains.
Many moderately thick clay f£1lms in tubular pores.
Continuous thin clay films ininterstitial pores.

The organic matter content of soils may be expressed using the following adjectives:

very low <. 0.5% organic matter

low 0.5 = 1.0% organic matter
moderately low 1.0 -2.0% organic matter
medium 2.0 - 4.0% organic matter
high 4.0 - 8.0% organicmatter
very high 8.0 - 16.02 organic matter
extremely high 16.0 = 30.0% organic matter



NATIONAL 8011 »URVEY TECHNICAL WORK-PLAKNING (fUN}‘Ef‘RE:NCE
Charleston, South Carolina, January 27~3u, 1949

Committee No. b ~ Apslicationof the NewClasaification System

This committeasubmltted reports to the National Soil Survey Conference
in 1965 end 1967. The present report is therefore the third,

Preparation hesfolloweda different path for thia report than for the
twvoearlier ones in that the committee did not meet. Proposals were
sent out by the chairmen and response8 received from committee members.
A draft report wae then prepared andcirculated for review and comment.
The present version of the committee report is based on the original
proposals, on responses from committee members, and the discussion at
the conference in Charleston.

Thie report has five main part9 plue a short introduction ande conclud-
ing section of recommendationse for future activity. The first main part
consists of pbummaries of and actions taken on regional committee reports,
The second main part coneldera proposals for changes in Scils Memorandum-
66, The third main part cutliness procedure for revising the classifi-
cation system after publication. The fourth main partcalls attention
to probleme with present family c¢lagses, The fifth main part is on the
nomenclature for soil associations. A lastbrief section consists of
recommendations for future committee activity.

A . Reports of Reglonal Cormittees

1. Committee on Organic 8oile. North-Central Region

A supplement to the 7th Approximation outlining proposals for clessie
fication of Histoselewaes Issued recently. This supplement (1968) 1e
based on conferences held last year, including that in the North-Central
Reglon. Further actionon the part of the national Committee iw there-
fore not required now,

2.Committes on Soil Correlation ... and Classification, North-Central
Reﬁion

This committee discussedseversl topics in addition to application of
the new classificetion system. These were the current and future role

of state and federal agencles in the Soil Survey program, facilitating
proper communication between cooperating agencies in the program, methods
for making most effective useof all available knowledge in completing
final correlations, danger of field soil scientiste becoming mapping
techniclens, and the results of a study of erosion cless separations in
Igva,

Two topic,, on application of the classification systemware considered.
One was the definition of "family texture sand seriea Control sections”,
The other vaa . li.t of problems encountered with current class criteria.

(a) Family texture andseries control sectiona. The preeent
definitions sre awkward to use, Required changes to make the
definitions more convenient are not readily evident and no sug-
gestions for change, are therefore offered. This note is
included in the regional and national committee reporte,how=
ever, to record a difficulty in application even though & remedy
is not known,




(b) Problems with current class criteria. A number o probvlems
are liasted in the regional committee report, This was done toO
record the problens in the hope that it wll stimulate further
sezarch for solutions, The 1ist ie included here ms & way Of
bringing the problens to the attention of m larger group of
scientists,

1. Better drainage criteria are needed fur dark-colored
alluvial soils,

2. Present limts between Aquic Hapludalfe and Aeric
Ochraqualfs splits the sonewhat poorly-drained cless
in Il1linole, Mollic Intergrades are mlso affected.

3. Limts are needed foy clessification of recent alluvial
soils in which light-colored strata are interbedded in
a dominantly dark-colored section.

L, Difficulties have been encountered in .determining the
minimum change required before a layer qualifies as a
cambie horizon.

5. Present criterin do not pernmit differentiation of relict
mottlea from those that reflect current noisture regimes,

(The last itemon page 37 of the 1967 Supplement to Soil
Classification System etates that low chrome mottles are

di agnostic only under two specified conditions. One con-
dition i that the horizon having the mottles i S seturated
with water at some tinme when that horlzon i S warmer than
s® C or k1° F, The other condition is that the soi) be
artificially drained. (Cbservations must therefore be made
of vetnespto distinguigh relict nmottles from these that
reflect the present nvisture regine.)

6. Information On clay nineralogy is insufficient,

T+ A better baeis i S needed to distinguish interfingering
from tonguing of albic into arglliie horizons.

{e¢) Procedure for revising classificati on syatem, An attachnent to
the regional committee report sunmarized reactions to a suggeated

procedure for revisions in the classifleation system sfter publication.
A possible procedure to eneure an orderly process for the making of
necessary revisions is discussed later as g major topic in this report.

3. Committee on Application of New Classification System, Southern Region

A substitute sentence wae offered for one in Soils Memorandum-66, A
second recommendetion waa that one statenment be narrowed, Some concern
was expressed mbout present criteria for distinguishing wet soils from
those that are well drained. The nonenclature end horizon designatione
forHistosolewere considered briefly.

A recommendation was aleo nade that the explanation of closely pimilar
families in Boiles Menorandum 66 be changed because it permitted too nuch
leeway. This is consldered further later.

Dissatisfaction wes expressed With present criteria for setting mpart "et
solls from well drai ned soils. Proposals for changes were not nade, though
the belief wams expressed that more emphasie on water table data and soil
saturation might hel p.



L, Ad hoc Committse ou Lni! Survey Procedures, Souther.. Fegion

The ad hoc committew disuc usssd pullicaticn of the scil classification
syster and suggested proceduree for making changes efter juelicstion,
The suggested procedurc: evre sumsrized in the following paragraphs:

Propessals for revisions or additions te the syste. mignt cone
from an Individuwd o1 agency, Such proposals sh..id he support-
ed by data or & written Justification before they were considered
by & reglonel coraittee, A State committee for conajdesation of
proposale was struongly suggested, though it would not be required.

A standing comrittee Of the reglonal work-planning counference was
reconmended. 7Thls committee could heve five members with terms
staggered so as to provide continuity. The standing committee
would be expected to present reports and hol d oren di scussions at
each reglonel work-planning conference.

The mecheniern suggested for selecting members of the stending com
nttee has several parts. |t was suggested that the Regicnal Soil
Survey Work Group of tle Ltete Agricultural Experiment Gtetions
first prepare a 1ist of' individuals on station staffa able and
willing t 0 serve on the standing compittee, T™his || st shoul d be
sent to the Southera uil Reesearch Committee, also representing the
State Agricultural kxperiment Stations, and that com.ittee would
select two names, These would be transmitted through the principal
soll correlator to the Deputy fdministrator for Soil Survey. These
two i ndividuals would report annually to the Southern Soil kesearch
Committee,

Tt vas suggestea that the principal soil correlater prepare a |ist
of individuals on the Soil Survey steff of the Soil Conservation
Service able and willing to serve on the standing e nmittes, Two
names fromthis list would be appointed by the Degut; Administrator
for Soil Survey, who would also enncunce the names of all committee
members,

Itwan further suggested that the principal soil correlator invite
the regional office of the U,S. Forest Service to designate a
qualified individual to serve on the etanding committee,

Last, it was proposed that the principal seil correlstor be an ex
officio menber of the standing committes,

Possible action on propoealas received by the atanding committee coul d
take any one of the four paths, as follows:

(a) Accept mnd forward e proposal tO & national committes
or to the appropriate individual at nstiocnal Soil Survey
headquarters.

{v) Refer a propoeal through the principal soil correlator to
one or more parallel reglonal conmitteess concerned with the
probl em or probl enms under consideration,

(e) Return e proposal to the State or originating agency for
further testing or for additional Justification.

(d) Rejection,

A poesible procedure for making changes in the classification system is
outlined in the third majJor section of this national committes report,



SeCommitteson Application of New Classificetion Efystem, western Reglon

The western Reglonal Conmittee prepared g partial list of crarscteristics
used t0 dilstinguleh perles within families; discussed possiilz nomencla-
ture for mapping units consisting of families, subgroups. :r clesses in
hi gher categories; and considered the kinds of descriptions that might te
prepared for such mapping units.

The partial |ist of characteristics, to be expanded in future work of the
comm ttee, was reproduced in the 1968reportto record what had been dene,
Because the |ist of characteristics consists of those uUsed as criteria
for differentiating series within feamilies, that 1iet {8 not discussed
further here. Rather. the list is left for consideration by the national
Conmittee on Criteria for Series end Phases,

B, Propesals for Changes in Solls Mamorandum=6i

1. Permissible proportions of inclusione

A recommendation wes nade by tha Sout hern Regional Cormittee that cone
statement on permiesible proportions of inclueiens in mappi ng unite named
as phases of series be replaced. This suggestion applies t0 one sentence
in Alternative I on pege 12, The whole of Alternative I is reproduced
firat *or reference,

"Alternative |. Three-fourths or nore of the polypedons fit within
the phmse of the series that providea the name for the napping unit

or fit in closely sinilar phases of the same series or of other

geries in closely sinilar famlliea of the mseme subgroup, in parallel
families of like Bubgroups, or in other famlies closely similar in
behavior. The npat extensive kind of soil rust fall Within the reange
of the phase providing the name for the mapping wit. As s rule,
that kind constitutes more than half. The npst extensive soil, how«
ever, may constitute no nore than 35 percent of the mapping wnit if
15 percent or nore conasists of & taxadjunet to the serlcs. Each of
the inclusjons of #cile of closely silmilar saries nmay conetitite es
nuch as 25 perceat of the mapping unit but their aggregate proportion
must not exceed 50 percent. Minor proporticne O strongly contrast-
ing soils are also all owed as fnclusions but none of themindividually
may constitute mere than 10 percent and their aggregate proportion my
not exceed 15 percent."

The sentence which t he Southern Reglonel Committee wante t 0 change no" reads:

"Each of the inclusions of scils of eclosely eimilar series nay con-
stitute ms nuch a.8 25 percent of the mappi ng unitbuttheir aggregate
proportion= nust not exceed 50 percent,”

The suggested substitute is:

"Each of the inclumions of soil= ¢f closely aimiler series may

constitute as nuch as k9 percent of the mapping unit but none
may be nore extensive than the tsxonomic unit giving the name
to the mapping unit,"

The national committee recommends that the proposal be rejlected for two
reasons, First, the inclusion= of "soils of c¢losely simllar series" are
meant t 0 cover solls that differ enough from the most extensive component
of m mapplong unit to be recogni zed es named series rather than texad)uncts,
Second, choice of an upper linit of 49 percent for an inclusion would
allow it to be as extensive for all practical purposes a= the kind of soil
consi dered the major conponent. "hen the proportions of two kinds ef soil
unlike enough mo that they are not taxsdjuncts but fit eeperate named
series are equal, the name of the nmapping unit should show that it has

two major conponent=.



The recommendation of ths Douthern Hegional Committee sugcosts that scme
modification of the s ntence in question might rmake it easier to conpre-
hend. A possible substitute is therefore suggested as fuilows:

"Each of the inclusion: of soils of sinmilar series that re not
taxadjuncts Or the u: riss providing the name for the mapplig
unit may conetitute as nuch es 25 percent but the apgrepate pro-
portion of these in-lusions ray not exceed 50 percant of the
mappi ng unit,”

2, Definition of clos-lyv simllar families

The Sout hern Reglional Uorrmittee suggests that the definition of closely
similar families on page 10 of Soils Memorandum-66 is toa broad and should
be narrowed, Questions sbput the nesning of the pressnt definition had

al so come up elsevhere previously.

The staterent on pege 10 oF liells Messranduer —6f Row Tesls:

"{t) Closely sicilar fimllies., Farilies wre clusely sinilar if
they are Bllks on one or more caunte, as for exeample: .,,"

A possible expansi on of that statement follows:

fv) Closely similar families, Farilies are closely simlar it
thev neet two reguirements, First. the families consist of eolls
havi ng combinations of characterigtics that place themin the
same subgroup or that make two families share & conmon limt in
definition, OSecond, the families are alike on one or nore counts.
as for example:

(Nurmbered iteme ) to L, inclusive, at the bottomof page 10 eand the top
of page 11 of Soils Menorandum 66 would then follow without change,)

C._Procedure for Revising Classification System after Publication

A,, orderly procedure "ill be needed to nake necessary ravisions 1" the
claBsification syetem after it has been publighed, Chenges will be re~
quired in the future, ms they have been in the psat, to acconmpdate new
information and improved understanding of exieting information,

Possible sources Oof proposals for changes inzlude staff nenbers of all
agencies in the sell survey programin the United States, Proposals for
change may alsp COne from moll scientists not directly engaged in the
program though these are lees likely. Additional propoeals rmay come
from outside the United States. Any procedure that is devel oped should
therefore provi de for consideration of proposals from allthesesources,
A frirst drart of s procedure is outlined In the remai nder of this section
of the report.

Theprocedure outlined in thla section is nmeant to apply to changes in
criteria or in level of generalization of the family category sn& to all
changes in the order, suborder, great group, and subgroup categoriee,

For the upper four categorlea, all kinde of changea include additione or
deletions of clasees and modificetion= in the definitions of e¢clusaes,

The procedure is not meant to apply to the recognition or dropping of
eeries, redefinition of eerles, shifte in series placenents, and changes
in definitions af individual families, Such changes in the two lowest
categories of the classification System can beat be handled in the procesa
of soll correlation for purvey areas,

The word "proposal™ "ill be used throughout the remainder of this section
to O ew, suggestionas for the kinds of changes in the 201} clasaification
system described in the immediately preceding paragraph.
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1. Routing of proposals from different Bources

Proposale by the SCS soil scientists can be routed through the Statesoil
scientist to the principsal soll correlator, Proposals bysoll scientists
of cooperating agenciescanalso be routed through the state soil scieatist
or sent directly to a principal soll correlator.Froposals thet come from
foreign countries are expected to be sent to the 5oilSurvey hsadquarters
in Washingten, D. C. 1The routing and review of such pruposalas Will have to
difrfer somewhat from those for propomals originating withinthe country.

2. Nature of proposals

A proposal sent to the principal soil correlator should Include an explicit
statement of the change or changes being suggested, This statement should
be accompanied by adequete evidence on the nature of the scil or eoile in
question, The evidence might consiet of actual data on morphology snd com=
poeition or of references to sources of such date. The sources should be
readily available If referencea are used, A statement of the arguments for
the making of a change or changes i n the syatem should al so be included.
Thus, *Or example, it iS not enough to argue that the proposel would result
I” more useful classes, The argument should state explicitely the ways in
vhich the modified or added classes would be of value. Recommendatione to
drop classes should include supporting arguments.

3. Regionm) review of proposals

It 18 recommended that each regional work-plenning conference have & stand-
ing committee to consider proposals. Themajoreffortofsuch a committee
would go into the review of proposalm originating in the region. It might,
however, be necessary for the committee to consider proposals originmting
I” other region, withim the country or in other countries. It seems prob-
able, however, that these last two kinds of proposals weuld require
relatively 1ittle committee effort,

Memberahip of the standing committee could coneist of the principal soil
correlator as permanent chairman, plus six additional me”. The six me”
would all be members for a 3-year period. It Is suggested that two members
could be replaced each year after the firat 3-year perlod,

This national committee report does not suggest a mechanism for the selece
tion of members of the atanding regional committees, The decisions o”
mechanisms is left to the regional conferences because those may need to
differ from one region t0o ancther, |t does seem advissable that membersof
the standing comittee be selected soas to include representativesof the
Boll Conservation Service and of cooperating agencies. Individuals chose”
for the standing committee should be able and willing to review proposels
for changea In the clessificationsyatemand record their Judgments o”
these propossals,

Ineddition to ths regular member., . committee could plan to Invite the
participation of individuals well acquaintesd with the met of soils affected
by . proposal. These individuals would be temporary members of the com-
mittee for consideratlion of an action on a given propomael,

The principal socil correlator would review each propesal together with the
supporting evidence and arguments vhen those were received. Copies

of the documents would be distributed to committee members and comments by
the principal soil correlater could be Included. At thisstage, the
cheirman or any other member of the cormittee could suggest that oneor
more additional Individuals In the region be invited to Join 1" the review,
The chairman wonld be responsible for extending Invitations.



Some proposals will affect the clessification of solls In two or more
regions, Toinsurethatsuchproposals "111 be given consideration
wherever they apply, a copy of each proposal receivea by a principal
soil correlator could be sent to the Director. Soil Cassification and
Correlation, at the time that distribution iS made t0 members Of the
reglonal committee, The Director, Boil Classification and Correlation,
should revie" each proposel to determ ne vhether more then une region
would be affected. [|f the proposal affects the clessification OF soils
outside the region of origin, the Director, Soil dassification and
Correl ation, would so advise the principal soil eceorrelator, He, in
turn, would send copies O the proposal. the supporting evidence, and
the argunments for change to the principal seil correlator or principal
soll correlmtors of other regions es required.

Steps in review of such proposals would be the same for all reglional
comnittees, FReviews could be made simulteieously by two or more reglonal
commttees. Qutside of the region of origin, however, revie" of a pro-
posal would be optional for & committee. A proposal originating in oéne
region and referred to ansther would not have to be acted upen by the
committee in the second region. The decision to make a recomendati on

or not would be left with that cormittee. It would, hovever, notify the
standing committee in the originatingregion that it wes or was not going
to offer & judgment on & given propcesl,

The review made by a regional comittee ahould be adjusted to thz nature

of a gilven proposal. If the change or chaages called for by & proposal
were small, committee members could revie" it together with the acconpany-
ing evidence end srguments and make & Judgnent without further testing or
study., On the other hand, if the changes called for by a proposal were
substantial, & nore conpl ete appraisal of probable effecta of those changes
should precede the making of & judgment,

The prineipal #oil correlator night conclude, wupon receipt of a proposal,
that weome testing Of itaeffects vas necepsery,In the eame way, one or
nore committee nenmber, night ses the need for prelimnary testing after
they receive the proposal end supporting docunments. The principal soil
correl ator would be responsible for making necessary arrangenents to test
a propossl, A test night simply involve trial placenent of asries or it
night require field studies, What might be required would have to be de-
termned by the committee after a proposal had been received and exam ned.

Menbers of a regional committee, including tenporary ones, would review s
proposal, the supporting evi dence, and the arguments for change. |f some
menber of the committee did not consider himself "ell enough acquainted
with the scils under consideration, he coul d withdraw st this stage from
review of the ome proposal end so informthe conmittee chalrman, Each
nenber scquainted with the eolle in question would eppraise the evidence
and arguments for change and then outline his Judgment 8 to "hat shoul d

be done. The statement soprepared would be sent to the committee chalrman
with eopiea t0 all ot her members,

Any one of three resulte m ght follov from the review of a proposal.
Committes members coul d agree that a proposal should not be accepted.
They coul d agree that a proposal should be accepted. They could split
ot scceptence or rejection. Action to be taken would depend upon which
of these results followed from review of a proposal,

Given general or wide mgreement that a proposal should not be accepted,
the state or agency subnmitting the proposal would be so notified.
Ressons for rejection of the proposel would be spelled out. A summary
of the proposal and of the msction taken woul d be sent to the Director,
Soi | Clessification end Correl ation, as a matter ofrecord.



Given general or wilde sgreement that & proposal should be eccepted, the
state or agency from whic:: the propossl came would =mlso be notified, The
proposal would the” be referred to astanding committee of the National
Soil survey Work«Plenning Conference. The procedure to be followed and
the operations of thatcomnittee are discussed in & later subsection,

If tbe regional committee splits about evenly on & propesal, this ahould
be considered rejection,The state or agency fromwhich the proposal
came should then be notified hod asummary of the propose.l and its dig=
position sent to the Director, Soil Classification and Correlation.

L, Natlonml review o proposals

It 8 recommended that the Kationel Soil Survey Work-Planning Conference
have a standing committee to consider proposals. Most of the workof
such & committee 1e expected to be the consideration of proposelsthat
have been reviewed and accepted by regional ecommittees, Some of itework
1s expected to be the review andmaking of recommendations on proposals
from abroad. It may &lso be that occasionsl proposalswill come first

to the national committee rather than to regional committees, though that
should be unusual,

Membership of the standinmg committee could consiat of the Director, Soil.
Clasgiflicationand Correlation, &= permanent chairman, plus eight addi-
tional men, tvo from each fourth of the United States,Thiefirast group
of eight men would be expected to serve on the committee for & period of
2 years. After the first2-year period, two members could be replaced
each year.

Each of the four regional work-planning conferences would select two men
to bemembers of thenatlonal committee. A pair of menfromasingle
region could consist of & representative of each of the Soil Conservation
Service and of the cooperating agenciles,normally the State agricultural
experiment stetions,

Tne committes could plan to request participation by additional seil
eclentistawell acquainted withscileaffected by a given propossl.
Such individuals weuld be temporary committee membera for consideration
of and action on & specific proposal.

Proposals received by the committee chairmanwould be examined together
with the supporting @ “ide”ce and argumente vhenthose arrived. Coples
of the document. would then be distributed to Committee members together
with comments if those seemed neceeeary, After prelimlnary examination,
tbe chairman or any other member of the comittee could suggest that one
or more individuals be invited to Join in considerationof the proposal,
The chairman would be responeible for extending invitetions,

Consideration of propoeals by the national committes could follow sssen=
tially the same pattern &8 that outlined for the regional committee in
the preceding subsection.

Irts given proposal coverssoils with whicha committee memberis not
acquainted, he could withdravfrom review of it andse inform the chalr-
man, Other comittee members, including temporary ones, would, hovwever,
be expected to review the evidence and arguments, Each man would then
outline hisjudgment as to what should be done. Hisptatement should
include the reasons for the Judgment expressed, The statement would be
sent to the comittee chalrman with copies to all other member..

Committee deliberationsmight yield any one of three results,as for the
regional committess, The members could agree that a propoesal should not
be accepted, They couldagres that a proposal be accepted. They could
split on mcceptance or rejection., The action to follow would depend
upon which of these repults grew out of consideration of a proposal,
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Given general or vide agreement thet a proposal should not be accepted,
the reglonel committee or the originating agesey would be so motifieg,
Reasong for €] ection would be stated iy this notification,

given general or wide agreenent that . proposal should be accepted, the
regional committee or the originating agency would also be notified.
The proposal weuld then be transmitted to the Deputy Administrator for
Soil Survey, Soil Conservation Service, wth recommendations, \MyS and
means Of publishing changes in tht eclsseification system growing out Of
these proposele are discussed i N g later subsection,

[f the national committee s about evenly divided on a proposel, this
1s t0 be considered rejection. Notification of rejection will be sent
to the regional committee Or to the originating agency along with an

explanation of the action taken,

5. Review Of proposals from abroed

Propesals for changes in the classification System may be received from
Soi|l acientists in other countries, though the number is expected to be
amall, |t is enticipated that such proposels will come to Soil Survey
headquarters in Washington, b, C,

Proposals received from abroad could be referred to the standing com
mttee of the National Soil Survey Work-Planning Conference, Preliminary
consi deration of such a proposal night indicate that it affects the clas-
sification of soils inportant in one or nmore of the four regions in the
United States, |f thst eituation holds, the propossl would be referred
t0 the mppropriate regi onal committee Or committess fOr review and recom-
mendetions, Reswlts Of such review could be sent back to the national
committee. Regional reports on such proposals should consist Of recom-
wendstions, i f any are made, plus s statement of Supporting ressons,

Some proposals received from abroad may met affect the classification Of
important solls in eny pert Of the United Stetes, These propossls will
be hendled by the netional committee Without referral toregionslcom-
mittees, The review procedure for such proposals can be essentislly the
eame as fOr those Originating in the United Staten, except that temporary
mexbers may De enlisted from the ranks of foreign col | eague8 well
acquainted with the soils in question.

Recomendations developed by the national committee on proposals received
from wbroad would be transmitted to the Deputy Administrator for seil
survey.

6. Publishing sapproved propossls

Each proposal recommended for adoption by ths stending committee of the
Nptionsl Bolil Survey Work-FPlannipng Conference could be transmitted tO
the Deputy Administrater for Soil Burvey, SCS, U S Department of Agri-
culture. Each propossl should be explicit as t O changes recommended in
the classification system andshould be accompanied by a summary Of the
supporting srguments for naking those changes,

A" accepted proposal or proposals coul d be issued ms a supplement O the
published classification system, Such supplements ® hould be issued free
quently enough tO keep interested soil sclentists i nforned, yet the
pugber Of supplements im force should be emall, Perhaps it vould te
enough t 0 Jwsue . supplement after two or three proposale had been
sdopted, combining thase in ome docunent.

Not more then one Or two supplements should be in force at ths same tine,
Otherwise difficulties in using ths original publication and the wupple-
ments become unmanageable, |t may be feasible t0 have each new supplement
cover all changes made up tO0 the tine it was issued, Thus, ® .Oh nev
supplemdnt would supersede the lest preceding one, Only We supplesent
wpild then be in force st any given time,
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Thebest means for distributing information on the approved changes
will need to be worked out through experience. Sonme cutting ead try.
ing will be necemsary to deternine the nmost effective appromch in the
lasuing of supplements.

D, Family Classesg

Large nunbers of family classes woul d be possible in the pres:at system
if ell combinations of family differentise were to be used. Sone com-
binatione of separste differentiee Woul d not be expected to occur, but
the total nunmber of possible pernutations is still large. This state=
ment hol ds for individusl subgroups as well ms for the entire system
Nowhere nearly all of the perrmutations are represented asyetinthe
grouping of the soil series in the United States.

The present gui des mllow free additions of nore family classes to those
already on the books. Such classes can be set apart by combining the
individual differentise of different kinds in ways urlike the combina-
tions previously used within a given subgroup. It might be said that
the classification syatem thus include8 s [arge nunber of enpty fanily
classes, i.e., family ¢lasses in which there are no serles, Empty

fam |y ¢lesses are permissible with our present guides, classes not used
now bacauee nNo series has been defined thet would require the addition of
a fanily to the lint elyeady recognized. To state this in ancther way,
additional femilies can be placed on the books at any time by the "se

of combinations of individual characteristice as specified |a the 1967
suppl ement, provided the family so described had not beenrecognited earlier.

The provisional grouplnge Of series into families at the present tine
suggest thet t00-y families are provi ded for some kinds of soil and
too few for other kinds, Recognition of family cl asses obvioualy pomes
some problems, Such problenms need to be brought to light so that efforts
to provide wolutione ovwbe undertaken.

The national committee recommends that each regional committee ¢n
application of the claesitication system review distinctions between
family classes and the placenent of series into fanmly classes, Con-
sideration should be focused especially on soils within the reapective
regions.

The effort would have several ohjectives, One objective would be to
bring cut the bases uped for distinguishing family clesses and for plac-
ing eeries into those classes, These hases coul d then be examiped nore
critically than is now possible. Another objective would be to test the
velidity of series placenents. A third objective would be to bring to
light the problems net in defining and distinguishing fanily elasses and
in placing series into such cl asses.

The existence of provlems is now indicated by the provisional grouping
of serles, Additional study of the femily placements of series could

| ead to pessible selutione of the problems and also eventually to prepa-
ration of. guide for defining and distinguishing fearily classes,

E, Soil Association NKomenclature

Some difficulties have followed use of the word, Associstion, in naming
eapping units at differing levels of generalization. Posmible terms for
construction of napping unit names weras therefore considered by this
committes two years ago, The consideration wss pronpted by the use of
identical names for a soil associstion on s detailed map and for a soil
assoclation on . general map for the same county. The same name was thus
used with two meanings in a single survey that was being published,
Sinmilar eonflicts can be expected again.



A recommendati on was made by the 1967 conmittee on the basis of e split
vote that the word, suite, be used in constructing names for sail
assoclations on deteiled maps, those published at scaleg of 1:20,000
or lerger, |t was |ater learned that this word had teen used in world
literatura with at least two other meanings., Giving <2 term a third
neani ng would compound confueion, The proposal tO use tre word in name
ing mapping units he.6 therefore not been accepted,

The 1967 comittee discaesed the peselbility of constructing e hierarchy
of namea for soll associetione at differeny levels of geaneralization,

The namee i n the hierarchy would, in a way, parallel t:uose for categories
in the classification system, e,g,, subgroups, great groups, suborders,
end ordera,

Four poseitle sets of names were consldered by the lut comnittee,
These are reviewed in the present report to ensure that the discussion
w111 be continued. No set of terms was mccepted by the 1907 conmittee.

The first possibilit:y discussed was lifting words fror the body of
ordinary language and glving ther specialized meanings, Inewords CON-
si dered have meaninge tnat partially parallel the reaning of the word,
association, The list of worde considered by the committee follows:

Aggl oner ati on Combi nati on Concourse
Aggregation Combine coterie
Asgemblage Compoaite Socisty
Catenation Concatenation

The words |isted slread: have connotations from ordinary use, connotm-
tions vhich make the words undesirable in constructing nemes for Kkinds
of soil associations. For this reason, the idea of picking werds from
the body O ordinery language was dropped,

A second poasibility dlscussed in 1967 wes that of restrizting the word,
associntion, to names OF separations shown 0" maps with scales O
1:20,000 or larger, For general county maps, the soil mesociations
would be called "soll landacap2e” and for State mape they would be called
"s0il areas”, Thepe expressione would make the names of NRPpPi Ng units
t0o long. Furthermore, the word, ares, i s already overworked,

A third possitility discussed by the 1967 committee was to add nodifiers
to the word, Association, Proposed nodifiers were "detailed" and
"generalized". The name of & mapping unit wouldthus include e phrase
such as detail ed easociation or generalized association, Adoption of

the twe modifier. would provide different names for two | evels of general -
ization in naming soil associations, The committee decided that the
resulting namss of mapping units would become too long if this ldea were
adopted and dropped the @ uggeltion.

Afourth possibility dlscuesed two yemrs ago was the introduction of

coi ned terms for spil mssociations at different |evels of generalitationm,
This proposal included the idea Of usingthe phrase, socil assoclation,
as a generic term @ rcluaively to rafer to sll xinds of associations
collectively. The suggested terns listed in sejuence O yprogresslvely

hi gher levele of generalization are:

Conpl ex Macrosoclation
Microsociation Megosoclation
Mesosocintion

This proposal would leave the term conplex, defined as st present.

Cne nodification of the above proposal dlecussed briefly in 1967 wauld
del ete mieromoclation and provide three levels of generalization above
that of the conplex.



The 19%% cormlttee o 2pllt, ws was the 1967 committer, on the nered
for s niererchy of nanes for asscciatione,. HMeny wmemoers fesl that an
effort to dovies a set of nAnep for mal]l mesocistions at differing
deyele of generaliratleon 13 not reguired 2t the presemt tice,

F, Committea Recommendations

1. It is recommended that committees on applicetion of the clasei-
fication system functionat the next regional soil survey work planning
conferances, Discussions of changes that have been made in the clessi-
ficetion eystem wlllbe necessary. Furthernore, these regional comsittees

could, to sdvantage, make a study of family classes, me discussed in a
section of this report.

a2, 1t is recommended trhat the copmittae of the patlonel conferspes ba
cantinved to recsive and deal with reporta of the réglonal commltiess,

Membership of Committes

Roy W. Simomson, Chairman

J. K, Ableiter A. H, Peschall

T. B. Hutchlngs Guy D. Snith

., W, McBee R. A Struchtemeyer
J. T. Maletic J. M. Willlams
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Mrost potnential.

i, A Tprizer” or bacdbood o 3011 sarvey somenclalure, procodure, ard o aniorproiations be
prepaced and publisted rir uwse of spesialisiz dn other disciplines,  [Coaldr’t this
Tunitior, be pioked wpe b Div, ¥ of Boil Science Hociety of Arericotd

pestere Sletes have had problems wilk crlterpa Tor osocl corresivity, bul obiver regic. nave
ol eoported thiz limilalion.  The BOEL solution may be to jist properlies causing cobrazian,
RE suggesled 1n the Western rep.ri.

. Repsrl of Coimitleg 7 - Wbun Intorpretations, Fouthers Rogionsi Jechrias. Wors-Plann i
conference.  Thils report focoaetends Lhe follomelng:

AL interpretntive oriterks showid Lo sonkined in e handbour., Colteria Dor treorprotati
should be removed from pumbersd menorania, Bdvisory Lotiees, ana other Jocalzons.

L. RKeport off Jeimsittee ofn Engineering Applicalion and Usc of Soil Puroey Tatas for Punaria
Flanning - ‘tarth Cerntral kegiorul Technical Work-Planning Conleronce. [ ) T LA R
mends Lhe Following:

E. The Committes reparted Lhal exprrionce Lus shown thal the polorily of arers o 2n0d
waps D0 wakl interpretatiome provided for thaar wde.  They reslitabte o arrive RL Toclr
swn Cond laziong from soil destriptiions and tulies of estieated physical snd cPenical

oropeTiies,
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Paowpes 3 Tt sares naxber o7 Lo
vase,  Tedividuplrs oan revicos End S0l
Lhies Lo orootagaernd or soapgodt b Davowt, oEltenticon say roxaire ow ool Tes
producing dru?ts of Lhe prnediisd paragner wsed i the puab :
gdutiun, rnlerpretive she&ls AImilAT N0 Lb4r oie aLbnchbes alfer
Cpleled surveys,

Peacticn of Commtlieds tu Speo1lic ipiCbn:

The Tollowitip questions wete oirculated to Commitier perdors, & gmury 0 2he 0 Lnswers -
LN

L. Toowell scjertizle pecd cone 2000l of a dormeen: 0Lal will
irlerpretutionst A palionnl vabuar Far poll survey dnlobsael.tionz
aps Datter coordiration o Interpretelions smong tas waricus politioal
hlilvo, B obendbons will feund Ao lnaure B st OF Btumirds that Wil ;

6 Wi uge var Beal mapec. This snndbok mhoabd saptein e

reirgr Skl bebavior prediotoms, 16 should dAlscuss Choese o0

Pstics thet elfect the behovior pottern. Tt ghomld boe wribien Tia tle o

2, Qopmerts on an eXample of or bndividaal Snterpretive shecl Dor phuaer 2 s Db oseriel waere
solicited. ANl agrecd thal sianderdizetion of suck- a stwecetl o desivetle, Tal gk o) Y-
ance should be mode Cor recogrizipg irterpretation: wnigee L0 on fs32aled aron.  The od-
mittee I8 Ik favor of promcting 8 wniform procedure to prepure, review, emt dlrtribote
Establighed Soll Interpreinlions., The Estabifisbhed Socil lrterpreintiac breome: the pocopied
sLendnrd Jor EGL1 survey iriterpretacion, Bz Lpe ORI ocig. Sofoc4 Tt iphion i e accopind
standard for series classificotion and description, InlerprethRtisng are listed Qo thore
phazes gignificart 1o the usc in questicr. Cesrdipobtion begiee:s b oprodedute Tor Comps g
predictions of bepavior for same kinds of sall rather tharn eapivicsl petings of indepondant
elope, rocklness, or crosion classes.

The Soutk Region is testing = procedure for coordinating soil interpretations, Fkach State
responsible for the series description and classification is aiscrespensitle formaintaining
an interdisciplinary coordination of soil survey interpretations. A copy cfthedescripticn
and interpretations for the Mimosa series is attached. These sheets are written for the tech-
nician, They can serve as part of the technical guide. With acertainamount ¢f explanation
and some revision, these sheets can be assembled for selected survey areas and given t0 norn-
technical people for guiding sail use.

3. The 1966 report of this Committee urged the regional cormmitteestc collect data on costs
of correcting soil limitations. A preliminary report of a study on costs of developments
for different kinds cf soil in St. Croix, Virgin Islands is attached. 4 team of workers--
Including soil scientists, soil conservationists, engineers, and planners--rated the rela-
tive costs of site preparation, utilities installation, road construction, and housing
construction casts for five major soils. Their preliminary work is beingused by builders
and it seems to be accurate. This study offers A challenging procedure forassigning real
values to the more common limitation classes.

4. Some committee members are concerned over the skepticism of soil survey interpretation ex-
hibited by some specialists in other disciplines. There seems to be a general deficiency
in knowing how soil behavior predictions are made. Thisdeficiency may be due to a serious
gap in communication. This Committee recommends the following actions:

a. A high-quality, color-sound movie be prepared. The movie should explain the funda-
mentgls of soil behavior predictions, the synthesis of data from various sources, and
the difference between the empirical and natural approach to soil ciassificationsana
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soll bebevlor,  Troadditics to besic dato, they want limitntdon vatdngs,  Quly
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ferees supported Mr. Flirgebicl's remaris.)

e oronitbes report was accepted by Lke conltrence.
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. ¥ Establisnhed Serles
g 109 Revw., JCT
L&
MIMOSA SERLES

Tie ¥irosa geries I8 & mecber of Lhe Mg, eixed, thermlc Fanlly of Typle Hapludalfs. These =nile keve
derk binown 1oy A hordzoon acd strowg Leosm o ¥eliowlsh brown clayey D herlzons.  Fhodpsatic “ireslone
bedroch 18 &bt an average deptt of 4 to 5 leet.

Typifylng Fedon: #Mlmote cherty £ill loam - cubtivabed
{Colore &re For soial soil.}

Ay -- 06" -- [ark brown (104R 3/3) and some trown [7.5YR /L) cherty sllt losm; coderabe Thne grat-
uler Structure; wvery C[rlable; cosmon fine roota; few [ine tluck concretions; medluer acid]
clagr smooth bourdsry. (b to 8 dnches thick.)

- Blt -——  A-12" —- Brown (T.57R 4L} milty olay: moderate medivw apgular acd subangular blocky Ebructure
!'l.rmj comme Tire roota; contirvous cley filee; few Tine black and d&rk bp0we coatre Lions;
fev ] to 3 inch euwguler chert fragrents; strongly asid; graduel wayy boundary, (O Lo IO
inches thick. ]

RPIL  -- 12+22" -- Stroag browh (7,57K 5G] cley, few Tipe end medium fatnk yellewish brows [10¥R 574 )
end Erown (7.5YK U/h) mottles: ooderste angular blocky atrocture; fim; few [ine roots;
continuous ciay films; Taw Tine biack and dark brown concretiona; strongly acld; gradusl
wayy boundary, {€ to 127 inches thilck. )

BP2t  -=  #2-7)" - Yellowlah brown [10YR 5060} clay, common fine &34 medlwn dlztiney brown (7.57R 4/L),
yellowleh red [5¥H 576}, and pale brown [1O0UR &6/3) mottles; strong medium enguler blocky
struclure; flve; Tew Tine rootd; cantloudus ciwy Files; few e dark brown and black
concretions; Etrorgly mcid) gredual wevy boundary. [f to 1A inches thick.}

BE3L - FOLDY —- Hobttled yelloelsh brosn (10¥R S/6), pale brown (13VF 6/3), end ebrong brow: [7.5YR
S/6) clay; weak medium wnd coarse angular blocky atructure; firm; few fine roots; petchy
clay fLIme; comvon fine dark brown end black concretione; strongly mcid; gredual wavy
boundery. (0 to 17 dinches thick.)

BiL == L3=%0" - MobLled lighl yellowlsh brown [LOYR &/4), yellavlsh brown (LOTR 5/6) mnd light brown-
ign gray {LOVR £/7) clay; weak cedlum snd coarse angelar blocky strutture; very fire, <on-
ron medivn and lerge black concretlonk; some thick stelnm along crecks and on ped fmcesg
atrongly ecld; gradusl wavy boundsry. (6 to 20 inches thick.)

] - SO-S5T .. Moitled Mght oilve beovm (2,57 5741, light browmish gray {1OVR 6f2), yeliowien brown
(3R 5/4) and gray {8 €} clay] atructureless, eapaive; very Tipm] comson fine and oediws
black concretionn, medium acid. {0 to 15 inches thtck. )

R -- 54" .. Prosphatic }imesktone Toek.

Type Location: Rubtherford County, Tenneasee; ane mile soutinest of Eagleville, 300 fert northekst af
Eaglt tench mark, apd 1000 feel southeaab of bern on Gordon Liab feym,

Rangt in Charscteristics: Thickhnese of zoluz and depth to phesphetic limestone bedrock rangs Frok 2% o
5 feet. Hooe of the soll hes outcrops of limestone rock or chert fragments o both, Bocky, cherty and
Tap-cherty phases zre recognlied. The A horlIord of the cherty phates conslet of coliuviue from essocie-
ted charty tolls, and contelns Trom 15 Lo 35 percent chert fragments by volume. Few to conson chert ITkg-
Beatk up be 3 inches in diameter mey be in &ny horlzon, In some places, the dolus CORbalng & SeRll mpoumt
- of shile fragments. OGenerally, YTew or oo coarde Trageents Are Ln the zolum below the surlece layer. BRe-
actlon meng#s froc very sLrongly ecld to medium acid in the upper horizons, apd Troe mediue mcld to slldly
alkaline Just above bedrock. Frosphorous in each horlton renges from medive to high. The Ap horlion hse
hur of UWE or 7.5YR, value of 3 or b, snd chrom of 3 or b, except that where the soil 16 severaly ercded
* chrome may bt af much & &, In most of the soil the color walue of the AR horlzon is but elightly dagker
then b4 and where the Al norizon is darker than velue 3,5 it is less than & iaches thick. A horizona which
are cherty commonly have ® slightly lomeer color weluk than thass which sre not cherty. Texture of the A
noriror ia silt lomm or silty cley loxs end as floe &o milty clay or clay In aeversiy #ioded aress, The
Bit korizon ia milty cluy loam In eome pedons, The B2t horlron hed fev io Commoh mottles of yellow, browm
and red. Twxture i clsy or eilty c¢ley, The upper 20 inches of the B2 horieon typlcadly conteing sdout
S0 parcent cley snd Tenges froe US to B0 percent, Clay content either increases or reohlnd about SonELEAL
from the upper bewndary of the 3 horlred 4o Pafreth, Structure of the EX horison 14 modarate Lo strong
and conalatence 1n flrm to very firm. The B3 horleon s comronly wobfled yallow, brown, grey, &nd red;
tut in somt pedone it has dominant color of stvong Brown, olive brown or yellowlsh brown and few Lo many
wotties. In domt pedons I th structureless, maskive. The € horfeon 14 eliher profusely motiled yellow,
brown, and gray of It haw B dosiract color of olive brown or yrllowlsh brown apd comoh ©0 BAGy motiles of

gbay ard brown. It 18 clay or s11ty clay. Bsse saturallén by sum of catlons renges from &0 ta 90 parcent
&t 50 iczhtes below the top of the B horiten or in the subhoriton just above bedreck 1T spallower than SG
inchei.
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Himogs Berles b

Coltert, Hesmehlre, Lowell, Wekamie, Needmore, Selviss, end Talbott serles. The Archer satls heve snsedy
lcm 1o sepd purface horlzonk and a poticesple soouwrt of esnd LR the upper port of the I horiton.  Rrady-
ville sgpils hrwe Bt horlrons redder than 7.5YR in hue. Brexton sobis Yeek bedrock withir, a deptk of 40
frcihen, the B horizon has 3YR or redder hue in the upper part, =nd base sabturagio !5 1858 Lhnu 63 perca-
ab 30 inches briow the top of the D horlron. Bughnell s£oilé hAve gray motblez br Lhe % horizoe w0 el
rarfes Frow s1ightly ecld to mildiy 2lkatine. Tie Capshay Satls have gray rolLbes b Lhe Looor rans .
Lke 8 horlron. Colbert eoiis Rave B horizont whilch nave 10YH or yallower hie mrd a Flph svrbek-soclld
polential, and they ere sheligwsr Lo Ledrock, Hampshice £0L1d have A horizons of color of 4 or ragrer
velue, ket saburabtion of less then 60 percent at 50 inches below the Lop of tie B harizons, snd C hori-
ront that ete high In send mnd comree fregments. Iowell, Needmors and Salvizn soils fmve sverarc amnusl
roll tewperature less than S99 F,, and Lowell apd Meedmore soils hewe & hotirons of color wolus of b or
higher, Talbott and Mokemfe 201lm have B Rorizons commonly of STR or redder hue in et lesst Lo upper
part. ‘Adag, Hoamle 205114 kre underlain by unconeoiidated zediments.

Fompeting Series and thelr BiTferéntiar: Theae are Lhe Archer, Brsdyviile, #raxion, Bushnell, Cepshaw, .

Setting: Gentiy sloplng to sbesp uplend extemding down from the edge of the highlesd Hie nlo Lhe Culer
Central fantn med on outlying krobe and hliile within the fnner Centrel Bnstn, Slopes reange Tros about 3 .
o 35 percent. The ecifly have Corsed chisfily In cleyey residuvum weathered Trom phosphntic Lieestone,

Average annwtl preclpltation ranges from U5 e 60 inches amd aversge snmual temperature is obowet 677 7,

Frincipel Aesocisted Scile: Theme are the Eraxeon solls lieted ax corpeting series, and the Aredir, ASh .
vood, Dellress, $nd Maury Zolle. Areoud solls are derk orown end 2ilty. Azhweaod 201.% bave mallic epi-

prdang. DellToet solis are dark brown, slity, and cheriy, Feury solls keye reddleh B horieons and dopth

to rock ie more then GO Inches,

Eratoage and Feresabliliy: Well draired. Fermeability in moderately zlow, amd rumofT is medius Lo repld,

Use ard Vegetation: About two-thizrds of the soiic have besn clsared. Mort cleared nrege ape wsed for
growing pasture end by & few for proving sosii graln, lobacoo, and cor.  Meny erese ere idle. Wooded
4rens are In ok, hickory, bilack walnut, els:, skpie, hrokberry, blask send honey locusl, and red cedap.

Dlatrisution and Fetent: The Cenptral Basin of Teanscess and in norithern Alabars, The soll Le extensive.

Series Fatabliabed: Lincoln County, Tecnenmee, 103E,

Remarks: The Mimosk Serles wan class!fied in the Crey-Brown Bodzolic greal acll group In the smodiffed
!.9@ Yeprbhook classification. .

National Cooperative Scll survey
U.8.A.
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10

11.

12.

13.

14.

15.

EXPLANATION OF FORMAT AND CONTENT OF
SOIL SURVEY INTERPRETATIONS WORK SHEET
(L-N-27413, RE V. 4-69)

Place series n&me in upper left-hand corner on line above he&ding.
Place MLRA number of the type location of the series in the upper right-hand corner.

Place initials of author or authors and date on which the interpretation sheets were pre-
pared or revised in upper right-hand corner below the MIRA number.

Give narrative description of the series in & nontechnical language. This narrative
should be about.the &&me as the first several paragraphs on series in published &oil sur-
veys.

a. Give in a brief lead sentence, two or three features that help the reader identify
the series.

b. Describe the general nature of the major horizons.
c. You may want to mention the kind of material from which the soil developed.

d. Tell the shape of the soil surface, the position of the soils on the landscape and
the range of slope.

ESTIMATED PHYSICAL AND CHEMICAL PROPERTIES
If the physical and chemical properties arebased on test data, footnote “Estimated phy-
sic&l and Chemical properties” to that effect. You may want to give the number of pro-
files tested in this footnote.

The estimated properties should be given for the major soil horizons. Give ranges in
these properties.

Many states have d&t& &vailable on liquid limit and plastic index. Ranges in these wval-
ues should be given when available.

Define the flood hazard in terms of frequency, duration, and time of year.

Specify depth to rock and the kind of rock (hard or rippable). Hard rock is defined as
that which requires drilling and blasting for its economical removal.

Give the latest coordinated hydrologic groupletter{A,L:, C, or D).
Define wetness in terms of depth and duration of water taeble and time of year if known.
Some states m&y want to add wind erosion group in this block.
SUTTABILITY OF SOIL AS RESOURCE MATERTAL
Rate whole soil for these uses.
DEGREE OF LIMITATIONS AND MAJOR SOIL USES AFFECTING SELECTED USE

Space is provided in each use so phases of series c&n be rated separately. Rate only
the class determining phases for the particular u&e.

Use latest guides for making the ratings. Specify the guide used by footnote, e.g.,
Soils Memorandum-69, Regional Guides 1963, Soils Memorandum-45, etc.

e [o o



CAPABI LI TY, SO L-LOSS FACTORS, AND POTENTI AL YI ELDS

16. 1.ist only those phases which are class determining. Sl ope phases should be deternm ned

from Table 2 of the CapabiTity Classification Guide, South Region.

17, List the latest coordinated ¥ and T values on sloping soils.

18. Gve the potential yields of cultivated crops, pasture, or hay crops that are commonly

18.

20.

21.

grown on the soil. Potential yields approximte those obtained by good commercial far-
nmers at the |evel of managenent which tends to produce the highest econonmic returns per
acre. Show range of yield in round numbers and in the increnents as foll ows:

crop | ncr enent Range in Yield
Ccorn 5 bu 30 - 110
Soybeans 5 bu 10 - 50
Weat or Oats 5 bu 10 - 90
Grain Soybean 5 bu or 250 |bs 500 - 7,500
cotton 50 1bs lint 350 = 750
peanut s 200 1bs 500 - 3,000
Tobacco 100 Ibs 1,500 - 3,000
Ri ce 5 bu
Past ure 3 AUM
Hay Crops 0.2 tons or 400 1bs

WOODLAND SUITABILITY

Rate only those phases that determine ordination. If all phases of & particular series
have the same woodl and suitability, wite "All" in the colum headed "Phases of Series."
WILDLIFE SU TABILITY
. Rate only those phases that are class deternining.

RANGE
Gve site name and kinds and anpunts of vegetation under potential (or climax) cover.
OTHER

space is provided for making interpretations for those uses that are inportant within a
state or between several states. Potential yields for horticultural crops or other spe-
cialty crops and pasture groups are exanples.

U & DEFSGTAINE D8 ASAELTLRE, SO0 CONSERYATION SES¥ICE, FOSF wORMH, TELLS
WP poE REA WANTH, AR TERE
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UNITED STATES DEPARTMENT OF AGRICULTUKE
So1l Conservation Service

NATI ONAL SO L SURVEY TECHNI CAL WORK-PLANNING CONFRENCE
Charleston, South Carolinm, January 27-30, 1.

Feport of Comyitter fesHandling Sofl Survey Dute {[ar more comslets uea mecgiate gentheges of
date on Eobie to igprove clwscificnllon amd predlebtlions by use of slectyonie eauipeenl ).

A.

B.

Introduction.

1.

We are a new committee end this s our first report. At tie January 1067 Work-
Planning Conference of the National Cooperative Soil Survey {NCsSS}, the Committee on
Soi |l Survey Procedures discussed the application of ADP (sutomatic data processing)
to soil survey activities and agreed that the National Cooperative Soil Survey "shoul d
take a sericus look at potential uses and practicality of ADP methods in its sctivi-
ties."

As the 1965 Reglonal NS5 Work- Pl anni ng Conferences did not have committees dealing
with AD,', our nutional conmittee does not have reglonsl reports to consider. The
1965 Western Regional Conference did have a panel discussion and North Central and
Nort heast conferences had short talks on the subject. While no regional conference
recommendastions were made about ADP, interest in this matter was displayed st all the
conferences, particularly at the western one.

The National Cooperative Soil Survey has been coll ecting, processing, using, and
publishing informstion shout sofls Since its beginming in 1539, Although inprovement*
in handling information have been wde, we have been unable, especially 1in the last
decade, to make full use of the date et hand. This deficiency is especially serious
in statewide, regional, and nationwide planning and policy naking for whiceh soil in-
formation summaries are not only needed but nust be produced on short notice to be
effective.

With the devel opment of the conprehensive soll classification system and the several-
fol d expension of soil survey interpretations--where the real payoff comes~-not only
has the need for data increased, but the opportunities for rewarding use of data have
i ncreased even nore.

Full uee of data today means not only handling large volumes of date. but hendling
themrapidly, it nmeans quick response to questions that we need to answer for our-
selves, for Senators, Congressmen, planners, farners, and others; and it neans sophis-
ticated anal ysis of data and synthesis of interpretations.

One inportant key to inproved data handling i s the proper use of electronic conputers
and ot her wodern egquipment.

Objectives.

1.

Te broad, |ong-range oblective of this committee js to consider, evaluate, and
recormend ways and means for achieving more complete eand accurate anal yses and syn-
thesis of data an soils for the improvement of soil classification and soil predic-
tiong by use of electronic equipment.

The imedi ate and limited cblective i S to report on developments to date, to eval uate
the present status, and to reconmend action on & proposed national system for ecoding
data about soll pedons (profiles).

C. Developmentsand Present Statue.

1. At the 1967 National Cooperative Soil Survey York-Planning Conference, Dr. I,. D,

Swindale, then of Hawaii, concluded his remarks about ADP in soil characterization by
saylng, "It is to be hoped that a suitable standard card end code system can be de-

vi sed and published so that many workers in soll survey end characterization can use

a uniform system mnd i nsure thet information and results nare reedily interchenpesble.”

ok
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Since then, several other State experiment station soil sclentists heve expressed a
need for a standard, nationwide system.

A standard system that most or all soil scientists would use would have great advan-
tages in the sharing of data between the Soil Conservation Service and the cooperat-
ing State experiment stations and other cooperators, and also among the experiment
stations thenselves. Date could then be shared in the form of tapes or decks of
cards. Only & few experinment stations now are using ADP for handling data about soil
morphology, but others are starting, and many are interested; and the 5CS is under
way too.

To develoap & nationvlde coding system nov--before aubstantiel lovesbmenls &TE ALCUMN-
lated in eyatems individually developed amd put inlo use--15 imporient. Teveloo-
mental work was started seversl monlhs eago. A aurvey of the scope of goll survey
date, &nd the klndg of questions w& want computeré to help us enever, led Lo vthe
caonceph of a a0ll data system {sp5). Thie gysatem needs Lo be orlénted more bowerds
storage ard retrieval of information than toverds comoutalion, alihough mary coopalp-
tions, including multlple regressions, must te possible. This systiee will be madge
vp of several filea. Those presently envisaged srer

{a) Pedon data (PD) file to be made up of pedon data (PD)records. A record in
this file consists of the pedon (profile) description and the |aboratory data
(chem cal, phyaicel, eand mneralogical) of the pedon. It is far the pedon data
(PD) record that a coding system has bee" devel oped.

() Soil classification (SC) file to show the placement of all soil series in the
comprenensive systemend to indicate the status of soil series; i.e., whether
they are established or tentative. Printouts fromthis file will becone vol ume
2 of the soil classification manual. (By having this information in & computer
file, updating and issuance of revised editions of this volume will be
facilitated.)

(e) Series' description (SD) file to contain all of the current soil series descrip-
tions.

f3) Soil interpretations {SI) file to contain information on 6011 use (or experi-
ence) as well as interpretations (predictions) of soil behavior far & variety
of uses. (Perhaps more than one file may be needed here.)

(e} Cartographic soil data (CSD) file to contain information about the geographic
distribution of soils so as to be retrievable in both tabular and graphic forms.

On August 2123, 1968, & j-day ADP workshop wae held in the Washington area for the
purpose of devel oping, insofar as possible, & coding system for the Pedo" Data
records file., As this is the file that will contain the records of the norphol og-
ical, physical, chemcal, nineralogical, and biological data on individual pedens
(profiles). it will contain the truly basic information about our soils. It is for
the pedon date (PD) record that a nationw de coding systemis needed most urgently
and also from which the benefits of & nationwide system are |likely to be the greatest.

{a) Participants in this workshop were:

Charles E. Kellogg (part tine) Frank J. Carlisle
I,. D Swindale Paul Lemmon

R. li. Rust E. J. Pedersen
Qy D Salth Dwvight W. Swanson
Klaus Flach A C  Orvedal

Clyde Johnson (pert tinme)

(b) Even though State experinent station interests were well represented at this
workshop, the developnent and acceptance of this code was deemed urgent enough
to seek greater participation by experinent stations before the next round of
Reglonal NCSS Work-Planning Conferences. |" August 1963, Dr. Charles E. Kellogg
wvrote t0 the chairnen of the four Regional Ncss Wrk-Planning Conferences re«
questing names of State experinent etstion scll scientists that the respective
chairmen reconmended as reviewers of the code being devel oped at the workshop.

i
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He pointed out that know edge and experience in automatic deta processing as
well mg iN soil survey work are necessary. The following seil Scientists were

recommended
0. W, Bidwell (Kansas) ¢. L. Scrivner (Missouri)
Do" Franzmeier (| ndians) L. P. wilding (Chio)
F. D. Hole (Wisconsin) S. W. Buol (North carolina)
R T. Gdell (Illincis) Curtis [,. Godfrey (Texas)

R H Rust (Mnnesota)
From other sources, the following NANES are added:

Matthew Drosdoff (New YoOrk)

0. A Nelson (Mentana)

Rodney Arkley (California)

L. D. Swindale {FAD, Rome; formerly Hawaii)

Tvo digitizers have been purchased for use by the s¢s cartographic Units. mhis

equi pment will be used tO digitize--to record "x" snd "Y" coordinates for points and
lines on maps. It also has the capsbility of recording "z" (elevation) along with
"X" and "Y" coordinates. The functional characteristics will have a bearing on the
design Of & complete soil data System

The editorial section (5¢3 Division of Information) recently has rented a MT/ST
(magnetic tape/selectric typewriter). This will facilitate editing by reducing the
srount of retyping that will be nesded. It also can Serve as an input device for
use with computers.

D. Pedon Data Records File.

l‘

2.

™e document describing the proposed coding system for the pedon data (PD) record ig
made up of the following parts:

A. General.

B. TItemsforthe PD record (a list of the kinds of date and Spaces allotted for
each kind).

c. Instructions snd codes (an explanation of every itemin part B).

D. Appendix (mainly illustretiens of the pn record and some suggested procedures
for eodtng and converting data for entry into the PD record).

(Because of the conmbined length of Parts A B, C and D--sbout 77 pages--coples
are not a part of this committee report.)

Te pedon data record is designed to accommodate a pedon (profile) description and
the kinds of | aboratory data issued in Soil Survey Investigations Reports. Where
there were questions about whether to include or exclude itens of information, the
items were included if the information 1s needed for classification OF interpreta-
tions. e proposed record la long, but a long record seems unavoidable if the
conplete range in descriptive material end |aboratory dets for soils of the entire
United States is to be accommodated, For no single pedon are there likely to be
entries in all the data fields, and = device for shortening the record in mny places
i S provided.

Even though the record 1s long, it may not provide for all data that may be col-
lected in the course of special research projects, but the record is designed so
that data fields can be added to sccommodate special information while still majn-
taining intact the basic record.

Partly because the PD record is long, the code 1s designed with the assunption that
this record will be put on tape. To use cards is possible, but because of the record
length, sc many cards will be needed that their use For the PD record wiil be
cunbersome.

@5y
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¢. Therecordisdesignedto facilitate conputer programming vor searching for and re-
trieval of any desired jtems of tnformation or sny combination of such itens. Al so,
for convenience in making statigtlieal analyses, numericel codes are specified wher-
ever possible to reflect the sequential order of characteristics of qualities. For
cxample, codes for grades of soll structure progress from "i" {n: "structureless,"
to "7" for "strong.”

t.. Insofarmes possible, the record is designed to mccommodate intormation exactly as it
is glven $n soll descriptions and | aboratory reports, 1.t sosc interpretation "f
original Information, particularly of scit description:, willbe necessary to fit the
information into classes provided in ihe record. While clerki can be trained to
enter mo st of the data, the services of soil scientiste will be needed for some of
the codling.

7. Toencode descriptions and labhoratory data directly asspecificd for the PDrecord
s possible but i8 not recommended. For parts of the FD record, the procedure C R ”
be simplified by encoding original information more neerlyas itis in descriptions
and using the computer to make the conversions to the codes specified i-or the PD
record. For example, instead of having the encoder enter "' for yellow, he could
enter the Munsell notation "Y" andthe computer canbeused to convert tne"Y" tn
"5"  Errore can be reduced end considerable edit-checking mccomplished by this
procedure.  Some suggestions for entering orliginal dats for subsequent conversion
to the PD record are made in Parts C end D of the proposed coding system. me pro-
cedures developed and followed for getting data into the PD record are expected to
vary somewhat from office to office depending upon help end facilities available
| ocal ly, and complete standardirzation of such procedures is not proposed, What is
proposed i S that the FD record--the record for storage, retrieval, and interchange--
conform to a rigld format regardless of how this conformity is attained.

(g &)

. The proposed FD record does not yet provide for grain-size datm and certain other
data that we get from soil engineering leboratories, No particular difficulty is
envisaged in making provision for these deta if the basic features of the proposed
format are sound,

9. me soil deta system nust be compatible with other systens being developed in the
So0i1l1 Conservation Service. Development O a range data system a woodland data
system, and a watershed data system are under way. No serious problem is antici-
pated in attaining compatibility.

Reconmendat i ons.

1. This Committee approves of the actions, set forth in this report, that already have
been taken in the interest of bringing about appropriate use of ADP in the National
Cooperative Soil Survey and recommends that this effort be sustained anéd, if
possi bl e, increased.

2. It recommends that the proposed coding systemfor the pedon data record be submtted
to the persons listed in paragraph C L (b) for review early in 1969.

i. It recognizes that appropriate sction follow ng the first round of reviews will de-
pend on the results of these reviews, but it recommends that work on the coding
system be pushed &s vigorously as possible and that the effort to have & standard
coding system be continued.

L. This Committee recommends that regional conference committees be established to deal
with the handling of soil survey data.

5. This Committee recommends that it be continued. Proposed activities ere:

(a) Tomonitor and evaluate continuing efforts to inprove handling and use of Soil
Survey data.

(b) To call the attention of the National Cooperative Soil Survey |eadership to new

techni ques, procedures, or equiprment for data handling that merit eval uation
and testing for possible use in the Soil Survey.

o
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Committee Members:

B. A. Barnesh K. B. Grossman k. J. Pedersen*
F.J. Carlisle ¥. M. Johnson Fichard H., Rust

G. R Craddock¥ S. A Lytle F. A Struchtemeyer®
L. E Derr Gordon S. McKee Dnight. W, Swanson
Kiaus ¥W. Flach Franklin Newhall#® Dirk van der Voot

L. G. Giese A.C. Orvedal, Chairman

e HNot present mt the Charleston conference.

CONFERENCE ACTION.

1. The Conference added the following names to the list of revievors of the proposed coding
system:

E. P. Vhiteside (M chigan)
G W Petersen (Pennsylvania)

2 . With these mrdditions to thelist of reviewers, the Conference accemied the Committee
report.

3. Durlng & hesty explapation of the proposed coding system, by M. Swanson, some comments
weremade mbout CErtaln parts ofthe system.These comments, &nd those already received
from committee members and a few others, will be considered along with those expectled
from experiment station reviewers. Ne principal comments made at the conference were
as follows:

(a)

(v)

(<)

(a)
(e)

(r)

(g)

Orvedanl reported that copies of 8 memorandum to Committee & from Dr. Petersen of
Pennsyl vani a, dated January 22, 1969, were avail able to Conference participants.
This memorendum contains some suggestions based UpPONn ADF experience at Pennsylvania
State University.

|" regard to coding parent material, Dr. Grossman suggested that the name of the
geol ogic formation (time-stratigraphic designation), if known, al so should be put
in the PD record. Such Information would be useful iu projecting probable mneral-
ogi cal eomposition OF soils. This suggestion was countered by a reninder that
names Of geologic formations are not well correl ated among States and to put the
formation name into the PD record therefore would be of limted val ue.

Dr. Flach observed that the proposed PD record did not provide for soiltemperature.
He suggested that the soil tenperature noted when the pedon is described should be
included in the PD record. Dr. Smith replied that useful soil tenperature data
coul d be obtained best by systematic soil temperature neasurenents and that record-
ing a single measurement (at time of soil description) was of very linmted value.
Orvedal reninded the Conference that the proposed PD record was linited to data

coll ected when a description is witten {and semples col | ected) and does not provide
for recording properties, such as soil tenperature, that may be measured repeatedly
on the sane pedon over a period of tine.

Dr. Kellogg expressed some di sappoi ntnent with the vegetation classes.

Dr. Maletic suggested that provision should be made far indicating if the pedon
described 18 under irrigation because of the transient soil properties associated
with irrigation.

Dr. Flach suggested that, in coding Soil horizons, Arabic nunbers be substituted
far the conventional Koman nunerals to indicate lithologic discontinuities. He
argued that this change woul d reduce the spaces required and make tabul ating easier.

Johnson suggested that gastropod shells and fossil bones should be added to data
item ks,
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(h) Gossman suggested some rearrangement so as to place data itens 33 and L5 in closer
proxinmity to one another or possibly conbine theminto one data item

(1) Koechley said that, under data item 3, the requirement thet coordinates will be
"recorded to the nearest unit {foot)" needs to be changed.

(J) Dudal rel ayed & comment from Dr. Swindele that the PD record was very long and, if
possi bl e, should be shortened,

(k) Rust stated that he was not unduly concerned about the length of the PD record, and

that we should not be deceived by the length of the instructions because computer
operations require explicit instructions.
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2.0 Rates

2.1

waler table flevel 14 an unlined boresode ] duringe Lhe period ofF bhe yeere woon wabor
Loblos e relalively shiallose.  Jocenabor 1 to April 30 was supuesbed for the hoall-
cast, MbLoer sreas wonld reulee different perlods, Tie classes ofF shellow wator
tuble ctarad would be sytdlivided on positlon of the waber Lahlo when relal ively deen,
e farpumlaticonz e theze sutdivisions werd eugrostad:s  pasiowrs distanse haelow e
tottors of the depth class dexrreliphbive of Lhe period of shelloe stend; and depth
g which the walop Lable nocurs nost of tie Blao.

The Southern Committes considered various formulations of depth-duration classes.
None satisfactorily separated taxa below the suborder |evel of the new classifica-
tion system \Water table information for three years on certain North Caroline
soils was reviewed. Aquults had water tables within 15 inches of the ground
surface (phrased "in or within 6 inches of the Al") for over onc-half month per
year. Udults had water tahles within this depth for |ess than cne-half nonth.

Both the Northeast and Southern Conmmittees expressed concern ahout the definition
of water tables, The Southern Conmittee reconmended that the term water table,

if unqualified, denote "continuous saturation below the neasured |evel," and that
perched water tables should bc "closely indicated apd reported.” The Northeast
Committee indicated that most observations were of eapparent water tables (level at
whi ch water stands in unlined borehcle), and that |ined boreholes often measure the
apparent water table bvecause of inadequate sealing. It was further observed that
g1l water tables are perched at sone depth.

Recomrmendations

The National Committee Wi shes to encourage continued emphasis on the neasurenent of
water tables and on attenpts to formulate classes descriptive of the water table
regime. Regional committees should explore the scheme suggested by the Northeast
Committee. In its particulars, the proposal may not be applicable for other areas.
The underlying idea, however, may have nerit. With the aivent of automatic data
processing, it has now becone feasible to analyze large quantities of water table
information. Hopefully, this should |ead to the nmore rapid anal ysis of possible
sets of eclasses. There iS the further question whether automatic data processing
may not make sets of classes |ess necessary, since if the information is encoded
Wi th su:ficient flexibility, answers may be generated to questions as these arise.

The regional committees may wish to consider amending the definition of water tables
to specify the thickness of & perched water table (see 1965 National Conmittee
Report for definitions). The National Committee feels this is unnecessary. Itis
understood that the base of a perched water table would be within the usual depth of
observation in a soil survey, the order of two neters. There is, however, consider-
able sentinment to define the thickness of & perched water table. It is a subject
the regional committees may wish to consider. Review of the definitions pertaining
to wetness in the conprehensive classification systemwould seem useful. But
perhaps the review should be held in abeyance until after the system has been
stabilized for a period.

of Water Movement
The Problenms and Their Status

Both the rates of water nmovenent and the application of information on these rates
depends markedly on the noisture content or nore accurately the tension range
specified. At field capacity and lover water contents (tensions above 1/3-bar for
nmedi um and fine textures), the principal question for the soil survey is how rapidly
water moves relative to plant needs. Thisis not an active area of inquiry by the
soil survey, although it has great inportance in soil management groupings. The
rate of nmoverment at noisture contents roughly between field capacity and saturation
is currently enphasized. These rates affect the design of small sewage di sposal
systems. me rate of novenent at or near saturation has long received enphasis.
This rate determ nes the kind of drainege system that would be suitable. |t also
partially determ nes the potential for pollution, resulting fromlong-range novenent
of substances in the soil water. Such novenent may be determ ned by aspects of a
site--such as slope configuration or kind of underlying rock--which are outside

the definition of the mapping unit and may not be described adequately in the seoil
associ ation description.
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The 1007 National Conmittee made certain suggestions on terminology for water flow
These were reviewed thorouphly by the Northeast Conmittee, and particularly by

Dr. David Hill to whon the Nationsl Comrittee i S indebted., Some review O methods
and terminology may be helpful as background to the recorwendation to follow

There are both lasboratery and field methods of determining rates of water moverent.
These nethods may be divided into measurements of saturated and unsaturated flow,
and those subject to analysis by Darcy's |law and those that are not. The soil
survey is mainly concerned with two measurenments: the laboratory determination

of vertical flow in saturated cores, comronly referred to as the Uhland care nethod;
field determination o' unsaturated flow by the suger-role percolation test. me
former is the basis for the numerical linits attached to the permezbility classes
O the Beil Survey Manual; these classes are used in current published soil Surveys.
Units of velocity are employed. FPermesbility, as the term is define.3 by soil
physicists, has units OF Jlength squared. |t is incorrect to ettach units O velocity
to the term permeability. The auger-hole percolation test is widely used to evaluate
sites for seware disposal systems. |In contrast to the Uhland core nethod, which
neasures so-cal |l ed one-dirensional flow, usually vertical, the percoletion test
measures so-called three-dinmensional flow The data Cbtained by the Uhland rore
method are subject to eanalysis by Darey's law; for the piost part the percol ation
test data cannot he so anzlyzed. The same terminology is not appropriate to
describe the results O the tw nethods.

.2 Recommendat i ons

The National Cemmittee recommends that the terr, saturated hydraulic cendustivity,
shoul d be used for data expressed as a velocity and obtained by analysis using
Darcy's law of neasurenents on saturated cores; and that the tern, percolation rate,
shoul d be used for measurements by the suger-hole method. The permeability classes
in the Soil Survey Manual ray be renanmed hydrailic conductivity classes with no
change in class limits. Although the data on which these ave based were not anal yzed
by Darcy's law, it turns out that since the head eand length of the core were "early
equal , they may be considered hydraulic conductivity values. The term, permeability,
may be used for the intrinsic property of perviousness of the soil material to
liquid or gas; but if units are indicated these should be length squared, not
velocity. Measurementsbythe auger-hol e method may be anal yzed by Darcy's |aw,

but commonly this is not possible because conditions have "at bee" defined ade-
guately. Percolation rates, therefore, wusually may not be referred to as unsaturated
hydraulic conductivity.

3.0 Misture Regime and Cimte
3.1 The Probl ems and Their Status

The objective is to inprove the predictions about the soil rmoisture reginme by use

of weather data. The probl em nay be approached in two different ways. " one,
the enphasis is placed on cal culations using climate information to predict the
soi | moisture regime, |" the Other, climte data are used to extend and apply

information that has bee" gathered on the soil moisture regime. The suitability
O approach depends somewhat on the kind of ¢limete and whether the water table
reginme or the capillary moisture regine is under study. I f weather from year to
year ranges narrowy, direct measurement becomes more feasible. |" the western
United States, where large areas have low, variable precipitation anddeep water
tabl es, enphasis has bee" put on predicting the capillary moisture regine from
climate data. In the eastern United States, where precipitation is greater and

| ess variable, and the proportion of soils with shallow water tables is higher,
emphasi s has been put On measurenents of the water table regime. Activities O
the regional committees reflect these differences. The |ast Southern and North-
easter" Committees put major enphasis on characterization of water table regine.
The North Central Committee focused on prediction of noisture regine fromclimte
data. The Western Region did not have a soil npisture committee but has & climte
committee, a ccncern of which has bee" prediction of the soil noisture regine.

3.2 Recommendati ons
Regi onal noisture committees shoul d keep abreast and encourage attenpts to use

climate information to characterize the soil noisture regine. Many of these
attenpts are extrenely sophisticated, The regional comm ttees might perform a
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useful service by interpreting such studies, peinting sut their inplications to the
soil survey. More emphasis should be put on the use of weather deta to interpret
and spply short-term moisture regime studies. The results of these short-term
studies are largely determned by the prrcipitatioh over the period of measurerent.
Tneir interpretation requires that a rel ationship be established between the precipi-
tation for the period of neasurenent and the long-term precipitation. The regional
conmi ttees should consider the kind and farm of information about the weather for
the period of messurement which should accompany published soil noisture reginme data,

L.o @Quidelines for kvaination of the Soil Moisture Repime
L.,1 Problemsand Their Status

The publication on soil temperature, SCS-TP-1hY4, has proved extrenely wvaluable.

It provides a point of departure for the soil scientist concerned with characteri~
zation of the soil tenperature regime. The National Committee believes that a
parallel publication is needed on the field soil noisture regime, Work on such a
publication would be a neans of implementing some of the recommendatichs contained
in the previous section on maisture reginme and climate.

4.2 Recommendations

The regional conmttees should make recommendations on the topics to include and
the organization of a publication On evaluation of the soil nmoisture regine, The
regi onal comittees might begin by reviewing SC8-TP-14k, The objective of the two
publications may be simlar, but noisture characterization has more aspects. W
woul d need to decide which aspects to include and which to omt. Characterization
cof the soil nmoisture regime invol ves nmeasurements on the amount and state (tension)
of the water, and the rate at which it moves. Misture characterization is wdely
done in the laboratory as well as in the field. Do we want to discuss |aboratory
results? W nmight in the sense of how they may be approximated from observations
that can be made in the rield, as for example, the relationship between clay

percentage-and |i-bar water retention. Perhaps the rate of water movement shoul d
be excluded. In this regard, percolation tests are described in several yubli-
cations including SC3 publications such as Agrie, Inf. Bull. 243; various nethods

of deternining hydraulic conductivity are discussed very adequately in Anerican
Soci ety of Agronomy Monograph No. 93 and the relationship between morphology and
percolation rate is explored in SCS-TP-101. Then, too, there is the question of
the bal ance between information on how to do things and an expl anation of peneral
characteristics.  The publication on soil tenperature achieves a good bal ance.

Suppose we fornul ate as the prirary objective to assist the field soil scientist

to obtain information on the field noisture regime of soils of an area, exclusive
of considering the rate of novenent. There are at least three topics which should
be treated. One would be the estimation of the mpisture regime fromlong-term
weather information. Another would be recommendations on how to collect soil
moisture information. The techniques used for water table studies differ from
those for characterizing the capillary noisture reginme. The third would be the
interpretation of short-termneasurenents; this requires their integration with
long-term weather data (Section 3.1). The National Committee suggests that the
North Central Conmmittee give its attention to the first and third topics. Regarding
the second topic, we have perhaps nore experience with characterization of the
water table regime than with the capillary moisture regime. The National Committee
suggests that the Northeast =nd Southern Committees place emphasis On the water
table regime. As a Start they might review the statement prepared by Daniels and
Ganbl e on groundwater studies, and consider its integration with the water table
definitions contained in the report of the 1965 National Committee. Your chairman
has been involved in the establishnent of short-term studies of the capillary soil
moi sture regine and would be willing to comrent if requested by the regional
committees,

5.0 Summary of Recommendations
A The committee should be continued.
B.  Fmphasis on the neasurenent of water tables and on attenpts to fornulate descriptive

classes is encouraged. Regional committees shoul d explore the descriptive scheme
suggested by the Northeast Committee. (See section 1.2.)
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¢. The term saturated hydraulic eonduetivity, should he used in rererence to water
flow if the values are expressed in units of velocity and are based un analysis of
measurenments on saturated cores by application of Darcy's law. (See section 2.2.)

D, The term, percolation rate, should be used irn reference tou water tlow if the
measurements were obtai ned by the common auger-hole method and have not been
subject to analysis by application of Darey's law.  (See section 2.2.)

o Regi onal comittees should consider the kind and form of information sbout the
weat her for the period of measurement which ghould acconpany published soil misture
repime data. (See section 3.2.)

M. The regional conmttees should make recommendations on the topics to include and
the organization of & publication on evaluation of the soil moisture resime that
would serve & function slmilar to SCS-TP-144, "Soil Temperature Hegimes--their
characteristics and predictability." (See section u.2,)

t .0 Conference Reaction

Sections 1.0 and 2.0 were presented orally, section 3.0 was not discuzsed as such but
received attention in the course of the report of the Climate Committee, which report
shoul d be consulted. Section 4.0 was nmentioned briefly and no response obtained from
the neeting.

There was appreciable sentinent for defining the thickness of a perched water table.
Dr. Bartelliwas in favor of doing so. Both Dr. 8mith and Dr. Maletic commented on the
problem of defining the water table in clayey soils. Such soils may be under zero
tension but a water table would not be observed in a well. The problemaf alternative
terminology for rates of water movement was rather thoroughly discussed. Dr. Kellogg
pointed out that some people would prefer that we use relative permeability estimates
rather than give figures. The sense of the group would seem to be that alternative
terminology is desirable, and the terms suggested are reasonable, but there does not
seem & strong ‘sense of urgency about making changes. It would seem&a subject that
should be put in abeyance.

Committee “embers:

R.B.Grossman, Chairman
C. M Ellerbe

J. T. Maletle

G, S. McKee

A. H. Paschall

J. D. Rourke

C. I.. Scrivner

G. D Snmith

D. van der Voet

J. M Williams
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE
COOPERATIVE SOIL SURVEY
Charleston, South Carolina January 27-30, 1969

Committee NO. 8~ Criteria for Classification and Nomenclature Of Made SOilS and
Definition of “Topsoil” Used to Resurface Cuts and Fills

A draft of this report, prepared on the basis of correspondence with committee members, was
discussed at the conference in Charleston, South Carolina. The report, as now written, has
bee” shortened. and contains corrections and changes resulting from conference discussion.

Committee Objectives:

Evaluate new data as available.

Propose adefinition for “topsoil” used to resurface cots and filils.

Review the 1967 National Committee definition for Made land.

Review the 1967 National Committee recommendatlons for Madescil and propose a

definition for Cut and £111 land.

Propose nomenclature for mapping units based on taxenomic names at the family or

higher level.

6. Review the Northeastern and Western 1968 Reports on Made soil end provide answers
and aesistance for problems. (No other regions had reports on the subject.)

7. General recommendations.

PonE

o

KEW DATA AND OTHER INFORMATION

Mapping rearranged or altered soils in the Netherlands.

Dr. Simonsen furnished astatement October 9, 1968 onmapping in the Netherlands. He
stated, “Early attempts were made by the Dutch to distinguish reworked soils at the
suborder level in their classification system. That resulted in so many practical prob-
lems in mapping thatthis approach was dropped for most situations. Efforts to distin-
guish soils at the suborder level were continued for two Kinds of reworked or modified
soils. One set consisted of the mineral soilelefr where peat had bee” harvested for
commercial purposes. Tbe other situation consisted of reworked Podzols in which the B
horizons bad bee” obliterated.”

In summary, the remainder of Dr. Simonson's report shows that the present approach in
the Dutch soil surveyis to divide the reworked or modified soils into twe groups; namely,
(1) soileclassifiable in the system, and (2) soils not classifiable in the system.

Delineations of soils classifiable in the syatem carry two symbols, one to show the
classification of the principal kind of seil within the give” body, and the second to
show the kind of disturbance or alteration. Disturbance has not been great enough to
eliminate diagnestic features. and the mapping units are phases.

Delineations of soil, not classifiable in the system have been altered to the point of
obliterating diagnostic features. Symbols are used to show the kind of alteration which

has taken place. The mappingunits are equivalent co miacellaneous land types used in
the United States.

Durargidic Arents

Mr. J. Ellsworth Brown provided an extract from the Canyon Ares, ldaho, soil Survey manu-
script that describes amapping unit correlated as Durargidic Arents.

Transect atudies
Traneect atudies were supplied to the 1967 National Committee by California, Delaware,

Kansas, Maryland, Mfesissippi, Kentucky, Tennessee, Texas, Virginia. and West Virginia.
NOo new transect datawas available to our 1969 Committee.
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TOPSOIL

The term "topsoil" is widely used, but there is no consistent definition for the word,
Published definitions range from lengthy statements. which 1list alternative meanings, to
short one sentence statements, The following definition of topsoil found in the May 1962
Supplement to the Soil Survey Manual, page 186, is @ example with multiple meanings:

“TOPSOIL isageneraltermthat iS used in at least four senses: (1) for the
surface plowed layer (Ap) and thus as & synonym for surface s.it; (2) for the
original or present Al horizon, and thus exceedingly variable in depth among
different soils; (3) i1oxr the original or present A horizon, and (4) for presumed
fertile soil or soil material, usually rich in organic matter, used to top-dress
road banks, parks, gardens, and lawns.”

A” example of a short definition is listed in “Standard Definitions of Terms and Symbols
Relating to Soil Mechanics, ASTM Designation: D653 -~ 67", published by the America” Society
for Testing and Materials, as follows:
"TOPSOIL, -~Surface soil, usually containing organic matter,"
Modified definitions are also given |”:
1. Soil Science Society of America Proceedings, Vol.20, No. 3, 1956. pp 430-440.
2. A Dictionary of Agricultural and Allied Terminology by John Winburne, 1962.
3. The Thesaurus of Engineering and Scientific Terms. Department of Defense, 1967
4. Webster’'s ““abridged Dictionary.
RECOMMENDAT JONS

The following recommendaticns are aimed a reducing rhe ambiguity of the term "topsoil" by
narrowing itsmeaning, and eliminating Synonyms for terms otherwise adequately defined.

1. Adopt a definition which 1imits the meaning of topsoil to soil material used to top-
dress roadbanks, lawns, etc. Exclude synonymous meanings such as surface soils, Al.
and Ap horizons.

2. TOPSOIL.--Earthy material used as top-dressing for heouse lots. grounds for large build-
ings, gardens. road cute, or similar areas. The earthy material has favorable charac-
teristics for production of desired kinds of vegetation or can be made favorable by
treatment and lacks substances toxicto plants.

3. Encourage users of topsoil to statespecifications for the material which they plan to
use for topsoil. Example: texture, coarse fragment content, organic matter content.
exchangeable sodiumpercentage, and reaction. The proposed definitiongivenabove is
in genera, terma, For this reason. specifications are “ceded to meet locally intended
use,

4. Encourage Regional Committees to develop a check list that might be used in developing
specifications for particular uses of topsofil.

MADE LAND

The 1961 National Committee Report O Criteria for Clagsification and Nomenclature of Made
Soilsproposed the following revised definition for Wade land:

'Made land consists of areas filled or covered artificially with miscellaneous
material including trash, stenes, and industrial waste, but excluding areas covered
with essentially earthy materiel to a depth of 40 inches or more.”

In their 1968 report. the Western Region asked for deletion of the 40 Inch cover of earthy
material from this definition.

Our committee members divided on the question of adopting the 1968 Western recommendation,
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Arguments in favor of a thickness limit are: (1) Distinguishing Made land from heterogenous
and homogeneous earthy materials. Without some limit. it appears that Made land would be
recognized regardless of whether the earthy covering was 20 inches thickor 20 feet thick.

(2) Useful interpretations for plant growth ca” be made if thickness of earthy cover is know”.
If both covered and uncovered areas are combined, interpretations vannot be made for such
usage.

The committee has no data or records of field experience to support athickness limit. For
these reasons it Beems appropriate to omit a specific thickness of earthy covering from the de-
finition of Made land. Phases may be used, as needed, for making satisfactory interpretations.

I” their 1968 report, the Northeast Region recommended that the name Madeland be replaced by
the term “Fill”, modified by a” appropriate term. Example: Fill, industrial waste; Fill,
sanitary.

The committee rejected this proposal. The term Made land is retained because of its historic
use, and to free the word “Fill” for other possible use as “Fill land”.

RECOMMENDAT ION

Adopt the following change inthe definition for Made landinthe 1951 Soil Survey Manual,
page 308:

Made land consists of areas filled or covered artificially with O  ‘scellaneous
material including trash, stones, and industrial waste. The miscellaneous material
may or may not be covered by fine earthy material. Phases for recognition of thick-
ness of earthy covering as wellas the kind of miscellaneous material may be used

if needed far interpretation purposes.

MODIFICATIONS OF 1967 KATIONAL COMMITTEE
RECOMMENDED ITEMS 2-5, PAGE 116-117

The committee reviewed recommendations 2 thru 5 in the ,967 National Report, and also the
portions of the 1968 Weatern and Northeaster” Reports related to these {tems. We are now
recommending some changes and additions to the 1967 statements. |” doing so. we recognize
that morewill have to be learned than is mow know” about rearranged, reworked. and shaped
soils before the problems of classification and momenclature can be fully resolved.

Before taking up discussion and recommendations for this section of our report, we need to
list the 1tems with which we are dealing:

1. The term Made soil

2. Cut and fill land asanew miscellaneous land type
3. Homogeneous earthy material

4. Heterogenous earthy material

5. Shaped soils

6. Arents

Hade soil

The term "Made soil” asa name for mapping units is sti1ll in contention. Sentiment has
weakened, but the term or avariation of it, still has appealaea name for heterogenous
“earthy material”. The 1968 Weatern Report says, “This miscellaneous group (Made soil)
should only be used when soils cannot be classifiedasrecommended below for Shaped and
Altered soils. This group will have low predictability for Interpretation”. The 1968
Northeast Report includesa qualified statement that the term Made soil is preferred over
“Cut and fill land”. The term Madesoilhas not bee” used to date inafinal correlation

The arguments against use of "Made soil” asamappingunitname are:

1. Possible confusion for readers of our publications. ‘'Made soil", for example. could
be interpreted as a” undifferentiated combination of textures of the Madeseries., This
arises from the fact that weuse the word “soil” in the names of some undifferentiated
units consisting of two or more series or two or more types of one series.

2. ‘Increased confusion between our meaning of “soil” and engineer’s concept of the whole
regolithas soil.
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3. Inconsistency between the use of a name like ‘Made soil” and certain long established
miscellaneous land types. for example, Alluvial lend. |If "Made soil” is accepted,
would not Alluvial land need to be changed to Alluvial soil? This applies to a number
of other miscellaneous land types.

For these reasons, terms 1ike "Cut and fill land” and “Fill land" seem more appropriate than
‘Made soil”.

Cut _and fill land

If we abandon the term "Made soil”, we need an acceptable substitute or substitutes for
heterogenous earthy material consisting of mechanical mixtures of solum, or salum and under-
lying material without discernable fragments of diagnostic soil horizons. Cut andfill land,

a new miscellaneous land type, may be an appropriate substitute. If this does not meet all
the needs, Fill land could be added.
RECOMMENDAT ION

Adopt “Cut and fill land” as 4 new miscellaneous land type; a proposed definition is:

Cut andfill land. Consists of areag in which the soil or the soil and the under-
lying regolith has been greatly modified by appreciable removal in some places and
comparable addition in others. Over the major part of an individual body. the cuts
are deep enough to remove all or nearly all of the diagnostic horizons end the fills
are thick enough to bury the original solumto depths of 20inchesor more, The
pattern of cuts and fills is complex and the soilmaterial is variable. Classifiable
soilsmay be present in the proportions permissible as mapping inclusions. Modifiers
to indicate the nature of the materials might follow the phrase “Cut and fill land”.

One example is “Cut and fill land, shale materials". The name of a series might be
used in lieu of *“shale” If that were appropriate. Example: Cut and fill land, Berks
material,

Homogeneous earthy material

This soil materiel, without fragments of diagnostic horizons, has a narrow range in texture
and other 1mportant characteristics both wvertically and laterally. It is homogeneous enough
towarrant reasonable predictions both from the standpoint of soil characteristics and inter-
pretations. Examples glven in 1966 Regional Reports are the hydraulic f£111 at Mare Island,
California, and the leveled strip m‘ne spoil in West Virginia. Areas such as these present
poasibilities for description and classification at the series level or ata higher level in
the classification system. There are several alternatives for classifying end naming homo-
geneous soil materials:

1. Series level. Classification and naming at the series level is possible if soll materiels
are uniform and occur in areas large enough to be mapped.

2. Family or higherlevel. Opinion varies on classiffication and naming at levels higher
than the series. The 1967 National Report, end the 1968 Western Report contained recom-
mendations for classifying soils without fragments of diagnostic horizons at the suborder
level.

At the suborder level, these soils could be named as Psamments, Fluvents, or Orthents,
according to the criteria for these Orders. |If important, they could be further classi-
fied into Great Groups on the basis of temperature and moisture as is done in the
Classification Scheme. Application of the criteria for subgroups and families could

be applied for finer breakdowns. Example: a hydraulic fillarea in the Southwest that
qualified as aPluvent might be clasaifiedas Typic Torrifluvents; coarse-silty, mixed,
nonacid, meaic. |If series names are not used, it would seem that the suborder name
followed by ageneral textural class name would be sufficient. Example: Orthents, clayey;
Fluvents, loamy, The nomenclature does not become cumbersome by the *“se of these sub-
orders. No textural class name is needed for the Psamments.
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In contrast, four members of our committee were opposed or had strong reservations toward
classifying and naming mired earth, material unless this can be done at the series level.
Theirmaln argument was that we lack experience and data on which to hase sound recommendations
for classifying and naming these soil bodies.

If not classified at the series or higher level, a miscellaneous 1and type would be used
Example: Cut and fill land. or Fill land.

Heterogenous earthy material

This sollmaterial, without fragmentsof diagnostic horizons, has awide range of texture,
other important characteristics, or both. The 1968 Western Report implies that this soil
material would not be classified in the new classification system. our 1969 committee mem-
ber., with one exception, agreed that this soil material should be classifiedas miscellaneous
land types. Cut and fill land, or Fill land seems appropriate. Textures or other modifiers
may be added. Example: Cut and fill land, mixed; Cut and fillland, stony; Cut and fil}
land, Berks material. The dissenting member stated that “Eve” very heterogenous materfalscan
be classified as complexes at some categorical level. This is important if we are to fulfill
that part of our job asking for a national soils inventory. 8ails in these complexes have
very many properties in common with each other and with surrounding seils. The potential of
aheterogenous ‘cut and f111' complex in the San JoaquinValleywill be very different from
that of a’ equally heterogenous complex inlIowa or Maine. Likewise, different kinds of 'cut
and fill’ land within a survey areamaydiffer greatly among each other in chemistry. fertility,
and mineralogy. This type of land is usually used intensively, and more and more of it is
being crested every year.”

Shapedi | s

Recommendation 5 of the 1967 National Report for “shaped goils" is satisfactory. Shaped soils
are restricted to sSoils classifiable as phases Of taxonomic units (series). (The 1967 National
Report and the 1968 “ester” Report use the term “classifiable as phases of taxonomic units".
They do not use the term “series”.) Excluded from "shaped soils" arematerials chat €all into
homogeneous or heterogenous earthy materials, such ase (I) cuts and fills which remove all or
“early all diagnostic horizons, and (2) fills thick enoughto bury the originalsolum20 inches
or mare. The 1968 Western Report recommended phase names as follows: terraced, filled, shaped,
leveled, smoothed, and stripped. This allows many degrees of freedom in their naming. There
is danger that all available names will be used and different nameswill be assigned delineated
bodies that are the same or nearly the same. Terms that are selected should preclude the use
of phase names for delineations which might be a miscellaneous lend type or a complex. A term
like “terraced phase", for example. suggeststhat mapped sreas might consist of deep cuts and
thick fills. or complexes of cuts, fills andoriginal sofl.

Arents

Sollswithoriginal diagnostic horizon mixed by ripping., deep plowing,orsome other similar
operation sufficiently to destroy the original nermal sequence. but not to the extent that
fragments or parts of the horizons can no longer be identified are in the suborder Arentsin
the New Classification System. The 1967 National Report and the 1968 Western Report are |”
agreement on the above statement; the West lists these soila under Altered soils. Our recom-
mendation 5 given below is a restatement of recommendation 4 in the 1967 National Report.

The final correlation, approved February 24, 1967, for the Canyon Area, ldaho, includes a unit
of 832 acres named "Durargidic Arents". The soilsinthis ““it, originally of the Chilcott,
Elijah. Sebree, and Vickery series, have bee” drastically altered by deep plowing which not
only destroyed the original horizon sequence, but mixed the different soils together. Frag-
ments of diagnostic horizon can be identified, but “at the original seil or horizons. The
material 4s described as'"ranging from sandy loam to silty clay. mostly noncalcareous, but
contains fragments of a ca horizon. and has fragments of @’ argillicherizon and aduripan,
and typically overlies remnants of aduripan at 24 to 40 inches”. (See comment by “r. J.M.
Williams under NOTES at end of this report.)

RECOMMENDAT IONS

1. Adopt twocategoriea for dealing with earthy materials consisting of fi1l material. or
mixed solum or splum and underlying material without discernable fragments of diagnestic
horizons:
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a.Homogeneous earthy material with & relatively narrow range in texture, other
important characteristics, or both. Alternatives for classifying and naming are:

(1) treat as series
(2) treat as classes at levels above the series

b. Heterogenous earthy material with a wide range in texture, other characteristics,
or both.

(1) treat as a miscellaneous land type. Example: Cut and fill land, or Fill land
(2) treat as classes at levels above the series

2. Include in shaped soils phases of soil taxonomic units (series) resulting from smooching,
leveling. or grading, in which:

a. Diagnostic horizons required within pedons have not been destroyed or interrupted. or
b. Diagnostic horizons have not been buried to depths of more than 2¢ inches.
Leveled phase is tentatively recommended asthe phase name for “shaped soils”.

3. Apply the criteria for Arents to soils in which the original diagnostichorizons have been
mixed by ripping, deep plowing, or other operations, but not te the extent that the frag-
ments or parts of the horizon can no longer be identified. Excluded from this category
are soils in which disturbance has not been deep enough or Profound enough to extensively
dislocate diagnostic horizons.

Soils which qualify for Arents are to be classified and named with existing or newtaxo-~
nomic units.

MAPPING UNKIT NAMES FOR DISTURBED OR REARRANGED SOILS AND VARIOUS KINDS OF
EARTHY FILL MATERIAL BASED ON TAXONOMIC NAMES AT THE FAMILY OR HIGHER LEVEL

Illustrations Of proposedtaxonomic class names are given under the discussion of Homogeneous
earthy material and Arents. Westill lack experience in general use of such namesand for this
reason the committee offers no specific recommendations.

SPECIAL REQUESTS LISTED IN 1968 REGIONAL REPORTS

Western Reglon

The “eat requested help from the National Conference in finding subgroup and family criteria
for Arents with fragments of original horizons. Our committee considered the request, but
failed to produce quantitative terms that could be used as criteria for classes.

Northeast Region

The Northeast requested liberalization of the definition of Urban land. The present definition
for Urban land is, “land so altered and obscured by urban works and structures that identifica-
tion of soils is not feasible ,,. use of this miscellaneous land type is restricted to
closely built-up parts of cities.” The Northeast report states, “It was agreed by the commit-
tee that the last part of this definition does not adequately cover the needs in areas of rapid
suburban development where large areas have had diagnostic horizons destroyed, yet, the per-
centage of land covered by roofs. pavements. etc. is generally leas than 25 percent even on
1/8 acre lots."

The following items dealing withUrbanland were considered briefly by the conference:
1. Redefine Urban land te include & fairly wide range of conditions where adominant portion
or all of the original soil has been disturbed and covered by housing. industrial, and

business developments. Two conditions would be included in Urban land:

a. Closely built-up parts ofcities where urban works and structures have altered or
obscured all of the original soil.
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b. Bullt-up areas where construction of houses, industrial plants, and business
buildings with associated roads, parking areas, etc. has covered part of the
original soil and a dominant portion of the remainder has been disturbed by
cuts deep enough te destroy all or “early all diagnostic harizoens, and fills
thick enough to bury the originalsolum to depth of 20inches or more. Classi-
fiable soils may be present in the proportions permissible as mapping inclusions.

Thie redefinition was not acceptable to the conference.

2. Urban land may be used with a series name to form complex mippingunits. Example:
Beltsville-Urban land complex.

3. Boundaries for phases of soil serfes should be extended into liousing and industrial
areas as far as it is possible to do so with a reasonable degree Of accuracy. Urban
land or Series-Urban land complexes should be used only where itis not feasible to
use phases of soil series.

GENERAL RECOMMENDATIONS

Work is needed on the following items both at the Regicnal and National levels.

1. Continue study of classification and naming oOf soils that have been more or less altered
by mechanical means.

2. Obtainmore sail descriptions before and after mechanical alteration. Obtain more de-
scriptions and other informationon the nature of filled bodies wf sOil. Example:
degree of uniformity Of materfal; distributionof components. Such infermatien would
helpin naming mapping units.

3. Hake an inventory of miscellaneous land types in published soil surveys, and iwn recently
correlated, but not yet published. sail surveys.

4. Develop definitions at the National level far all miscellaneous land types not listed in
the Soil Survey Manual.

We recommend retaining the National Committee, and retaining or establishing Regional Commit-
tees for work on these subjects.

Chapge the name of the committee toMiscellaneous Land Types and Soil Materials Committee.

“embers of Committee 8:

J. K. Ableiter K. W.Flach*

A. J. Baur, Chairwan* J. E. McClelland*
J. E. Brown W. E. McKinzie*
J. A. DeMent J. J. Nollk

L. E, Derr* R. W, Simonson*

*Members present at Charleston January 27-30

NOTES ON DISCUSSION DURING PRESENTATION OF COMMITTEE REPORT

Definition of topsoil

Smith: Substitute earthy material for soilmaterialinthedefinftionto avoid pedologist's
narrow definition of soil.

Johnson: Seconds Smith and recommends adding “gardens” in the definition,

Bartelli: Would like to drop “topsoil” but Johnson. Kellogg end Hockensmith recommend that
“topsoil” be retained. Bartelli points todifferent standards for topsails far
highways and gardens, but Kellogg points out that the specifications for topsoil
have to fit specific uses.

Baur: Ye will delete "with or without amendments” assuggeated by Dr. Grossman, and add
‘lack of toxicsubstances” suggested by Dr. Kellogg.
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Made land: Kellogg suggests two phases, Made land, and Made land covered with fine earthy
materials., Bartelli points out that if cover 18 more than 40 inches it becomes soil by our
definition.

Modification of ,967 National Committee Recommendations

1. Made soil
Baur: Made soll has not shown UP in any correlation,

Carlisle: Objects to Made soil; says that amiscellaneous Land type should not be a kind
of sofl.

Kellogg: Miscellaneous land types have been misused; if a* area bhehind a dam becomes
filled with sediment, this is seil. (Mentioned for example, Holland.) Made
soil can be used for economic crops. and miscellaneous Land types cannot.

2. Homogeneous earthy materials: Opinions differed whether they should be classified at
familyor higher level or only at the series level.

3. Arents: Williams stared that instead of Durargidic Arents, we now would USe Arents Of
Argidic Arents and phase name.

RECOMMENDAT IONS

Kellogg: Miscellaneous land types should not be usable far commercial crop production. This
committee got starred because of reclaimed badiy eroded land near Natchez,Missis-
sippl. Our problem is the Large areas that are excellent for plant growth.

Johnson: A Lot of irrigated Land is on extremely variable Land especially if sprinkler
irrigation is used.

Regional Committees

western committee wants quantitative terms for classification of *rents. Smith stated that
there are no Typic Arents; there are just Arents and phases of Arents. But could be Argidic
Arents at the subgroup level.

Northeastern Region wants a broader definition of Urban Land. such as proposed in la end Ib.
(See Special Bequests. pp 6-7)

Kellogg: Some people may interpret this as no longer having to map in urban fringe areas,

Bartelli; In some surveys, we map complexes of Urban land and series; item Ib is in conflict
withour present policies far naming mapping units.

Simonson: If more than 10 percent is strongly contrasting, covered by streets and houses,
then the mapping entity is a complex.

Kellogg: This is cutting it too thin; we should consider mafnly the area not covered by
houses.

Bartelli: |If we get 70 to 100 foot lets then it might be Urban complex, but this does not
apply to one house on a LO acre estate.

Kellogg: Use of “urban” is politically unwise,

Smith: Item Lb is too wide; 30 percent notsoil should be a complex in amiscellaneous
land class.

Carliele: |If 20 percent would make miscellaneous land type, we would have to redefine our
present miscellaneous Land types.

Kellogg: The report is accepted with such changes asmeet the general consensus of the
group.

)
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Missouri reported the preparation of a state soil-climate map from water-balance studios.
using the Thornthwaite method. In addition, daily water bal ances were calculated far &0-
year periods and potential evapotranspiration was converted tO poten'ial depth of soil
drying, Whensuch data are graphed al ong with water penstraticn resulting from each rain.
the tine-depth distribution of meist ard dry zones in the soil are estimated, Probabilities
of dry or moist conditions for specified combinations of depth and time periods can be esti-
mated, Frequency of cyclic wettine and drying witn dspth was predicted.

Wat er - bal ance studies of the type reported appear to have promize for soil classification
and interpretation. Tenmperature is the main parameter of estimted potential water use ard
the maethod is thus related to present fanily criteria.

It was recognized that in some instances meteorol ogi sts can nmake nmare precise estimtes of
wat er bal ances where humidity. wind speed and other variables ars measured.  However.

data are scarce. Pan-evaporation data are also favored by many neteorol ogists. It was
recogni zed that conputed water bal ances should be checked against pan-evaporation where
such data are available. U, S, Dept. of Corn. Tech. Paper No. 37, summarizes sone such
studies, Meteorologists may be able to relate evapotranspiration andi pan-evaporation,

It was recogni zed that the water bal ances studied applied mainly to soils wthout water
tabl es or water additions frem surrounding areas,

2. The Western States Conmittee proposed a "Sail Tenperature Days Program" for collecting
soi|l tenperature at 20 inches on the inportant benchmark soils. The readings to be made on
or about April 15, July 15, Cctober 15 and January 15. They devel oped a work sheet to
encourage uniform observations and records. Sample attached.

State and Regional Naps of potential evapotranspiration for the frost free period (ETp 320)
were prepared for the Western States in conjunction with River Basin studies.

3. The Southern Regional Committee devoted all available time to the soil moisture portion
of their assignment.

L, There is an overlap in assignments between the activities of the Soil Misture and
Cimte comittee. In sone regions the functions are combined into one comittee.

Many of the comments to the chairman for this conmttee of this conference dealt with soil
moi sture.
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Current Activities

1. The inzlusion of soil tenperature as a criterion for seil classification stimulatad
field neasurements of soil tenperatures. Throughout the country the effort has varied
markedly between states. A complete inventory is not available for all Of the States.
The following information was assenbled for the Western States ard indicates the effort
being made in that section.

California * 103 sites on & E-W transects.

Colerado In 16 soil survey areas - No. of sites not giv:n.

Montana * 16 locations.

Nevada * 98 | ocati ons.

New Mexico 66 locations, 1 to 3 year period with about . sitas - read monthly
Oregon * 80 locations - readings quarterly plus sumrer.

Utah * 21 locations - 10 binonthly. 11 quarterly

Washi ngt on £3 locations - nonthly readings )

Womi ng 20 transects with 4 to 8 sites each, quarterly readings. In additio"

daily recordings of soil tenperature (ESS4) at 4 experinental substations.
o Used form devised by Western Committee
Comrents submitted with the reports indicated:

a. The 55°F, soil tenperatures in some areas are extending farther north than was
anti ci pated based on air temperatures and ki nd of vegetation.

b. Irrigation reduces the average sunmer tenperature by as nuch as 9"F. in some months,

c. Tenperature neasurements should include the sumer nonths to tetter eval uate average
summer tenperature and to obtain peak tenperatures.

d. The difference in aspect between north and south expcsures on slopes of 3¢ to 43
percent. caused tenperature differences of 7 to 10°% ., In sone instances this
pl aced the soils on the south slopes in mesic famlies and those on the north
slopes in frigid famlies.

. ] . .
e. The soil tenperatures range up to as nuch as B8°F, warmer than air tenperatures in
sone |ocations during warm periods.

f. Some stations varied as much as 13°F. between years even when read same day and
nont h.

g. Soil noisture estimates have bee" made in conjunction with tempsrature readings at
some locations. |f tenperatures are read only quarterly this is of little value.
When tenperatures are read nonthly. a noisture determination assists in evaluating
the noisture regine.

h. Since the soil moisture regine is used as a pertinent criterion for classification
in some categories. there is need for a uniform procedure to evaluate the noisture
regine.

2. Dr. C. L. Serivmer, University of Mssouri reported on the studies nade at the M ssouri
station in the use of climatic data to evaluate soil noisture regines.

Soi | noisture regimes are determned. in part. by anpunts of rainfall and evapotranspiratio”.
Those two determinants are particularly inportant in soil systems without water tables and
Wi thout "runon" or lateral seepage from adjacent soils. Only runoff and deep percol ation

| osses of water need be quantified to conplete the characterization of noisture regi mes on
such soils.

Daily estimates of potential evapotranspiration were made by the nethod of Thornthwaite and
Mather, Daily amounts of precipitation and estinated potential evapotranspiratio" are
converted into depths of soil noistening amd soil drying by taking into account the available
noi sture storage capacities of the various horizons, andby making specific assunptions.
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Numbe r Excess
of Moisture
Staticn Mont hs (Inches)
Tarkio 75 3.98
Chillicothe 75 5. %
Br unswi ck a1 4,16
Macon 104 6.3
Columbia 115 6.94
Sal em 145 11.12
Sikeston 130 13.10

The prediction of aeration regimes may be possible if the frequencies of dry noist zones

are conbined with a" analysis of the volunes of soil air when the soil is moistened to field
capacity. Such information on volume distribution ean be generated from the |arge nunber of
determinations that have been made of bulk density, particle density and amounts of water
retained et 1/3 atrnosphere tension. Many soil horizons with large contents of expanding
lattice clays have very little air-filled pore space remaining when the soil is at field
capacity. At the noisture content they are poorly aerated. The frequency and duration of
noi st periods in such soil horizons sheuld be related to aeration. It is possible that many
soils described as poorly or inperfectly drained on the basis of profile color patterns.
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coul d be better described as poorly aerated with the quantitative aspects described as
indicuted above, The claypan soils of Mssouri appear to fall within this group. They have
been described as poorly drained and yet water tables can rarely be denonstrated except

for briel temporary ones. perched above the claypan.

The praph of annual frequency of recharge to given depths is shown in the graph for the
Colwnbix, Missouri statlon.

3. John Hourke, in charge of Wrld Soil Geography Unit. discussed the procedure devel oped
in the World Soil Geography Unit for describing the moisture status of a well-drained soil
at specific tinmes during a normal or actual water year based on normal or actual monthly
precipitation and a normal water depletion factor

Moisture status is calculated in ternms of noisture profile diagram namely a rectangle where
the distance downward fromthe top indicates the depth bel ow the surface of the soil, and the
distance fromthe left indicates the fraction of the available water capacity which is occupied
by water at a particular depth. The rules for adding moisture (accretion) and subtracting
moistura (depletion) are arbitrary. They are based. however. on procedures usually enployed
in water bal ance bookkeeping and on limted observation of wster renoval every second day

from various depths ani tensions in soil.

The procedure for cal cul ating mecisture Status uses 200 discrete units or slots. each repre-
senting one millimeter of AWC, These slots are arrayed in an upright rectangle 10 units

wide and 20 units tall. The 20 horizontal rows of slots correspond to 20 separate layers in
the soil. each with an AWC of 10 nm The 10 slots in each row conveniently depict the
fraction of the AWC in each layer which is occupied by water. During accretion. enpty slots

are filled one at a time, mllimeter by mllinmeter. During depletion. each mllineter of
water is renoved in increments c¢f 1, 2, or 5 mllimeters of net potential evapotranspiration,
NPE, according to the nunbering of the slot an the diagram

Data used to calculate noisture regimes at wSGU are mainly normal nonthly precipitation (MP)
and normal nonthly potential evapotranspiration (PE}, Precipitation nornal s based.if possi bl e.
on at least 20 to 3) years of recent record are chosen to best represent the area of interest.
PE normals should be fromthe same | ocation as the precipitation normals. or nearby, and shoul d
have the same tenperature reginme. PE normals, worldwi de. are available in the eight vol ume
set. Average Cinmatic Water Balance Data of the Continents. by the C. W Thornthwaite

Associ at es.

4. Dr. Walter Ehrlich fromthe Canadian Soil Survey reviewed briefly the work being done in
Canada in using climatic data to calcul ate water budgets, irrigation requirements and
climatic suitability of regions far agricultural production.

The paper "Use of Soil Water Estimates for Interpreting Climate in Relation to Soil O ass-
ification" by Wl fgang Baier describes the versatile budgeting procedure. This has been

devel oped specifically to accept standard climatic data for estimating variatibns in daily
soil water by making use of physical and biological concepts of water movenent in the soil

and water uptake by crops. Adjustnents for runoff. drainage,. different soil water release
characteristics and the effect of atnospheric demand rate on the AE/P ratio are al so

i ncor por at ed.

This nmethod estimates the soil noisture regime with a good degree of accuracy.

5. Dr. Ray Daniels discussed the Water Table Studies he is conducting in North Carolina.
Continuous water-table data ranging from1 1/2 to 5 years duration have been collected from
parts of the upper and niddle Coastal Plain in North Carolina. Approximately 120 observation
wells representing 45 sites have been used. Soils ranging from Typic Paleudults to Typic
Umbraguults are included. W have found that it is difficult to conpare water |evels at
different locations if data fromthe same year are not available. This severely linits the
useful ness of date collected at different times and increases the difficulty of applying

data to various problems. The trenmendous volume of date collected from even a faw wells

also make it difficult to make nmeaningful interpretations fromraw data. Sone nethod of
generalization is needed.
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T help overcome thene proklers, tha Soil Burvey Investipation ctalll oot Yaileigh kar beer
eariwing with Ie, Lo A&, Relozon st Ho O, Juate University Lo devela o repression medel sadlabts
for water tekle data, Tnds s o3 cospuber bosed study. A model iredesleg moeth, oraznafall

zal antaredsrt vainTall exptsins €4 poepcent o0 the waler table varicion. A second maded
raxipur Lempapsiure and ppen par evaporation oxplains #l percent . Lis oalor Leole variation
Tre Jast model iz bBeingy relined and some variables such as meximan Denperatupre Moy e

Arappad.

The regression model being developed will allow us to predict the water-table regime for a
site for an average year. and for extreme wet and dry years. If more detailed information
is wanted. the predicted levels for single storns. su:zh as hurricanes, could ba predicted.
long termwater-table data fromcarefully selected sites may be desirable for research needs,
but with our best nodel only 2 years of data is needed.

Hecommendations

1, Regional Committees take the leadership in assenbling the soil tenperature data onto a
standard formso it can be summarized by states and roglons. The data will then be available
for many users. If this is not done much valuable data will be lost and the tine and

effort expended to gather it will be wasted.

2. The form attached e¢r one sinmlar be approved and printed to accomplish this task.

3. The Regional Cormmittees have an initial report available by January 1970 or their next
cammittee neeting.

4. The Soil Scientists be encouraged to make tenperature readings for the summer nonths in
addition to quarterly readings.

5. In areas where soil moisture reginme is pertinent <o soil classification, soil moisture
determinations should be made in conjunction with seil tenperature determinations at appro-
priate depths and intevvalsof tine.

£, That further testing be done to relate soil noisture reginme estimates from climtic data
to soil molsture nmeasurenents.
7. The committee be continued.

Commities:

* T. B. Hutchings., Chairman

R. W Eikleberry o Carence Serivner
* L. D, Glese R, A, Struchtemeyer
* A A, Klingabisel e Dwight W. Swanscn
* C. W McBes Rudol ph Ulrich
Franklin Newhall Keith K Young

E. J. Pedersen

* Present at Meeting
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REPORT OF COWM TTEE 10
Soil Fanmily Citeria

The charge given to this committee in 1967 was "to receive and review proposals and
recommendations made by regional committees, and to test and eval uate these and ot her
proposals for the inprovenent of soil fanily criteria.”

The committee reviewed the 1967 Report of the Committee on Soil Fanmily Oiteria, espe-
cially the recommendations; conference committee reports of the North Central, North-
east, and Southern Regions; a memorandum dated Novenber 13, 1368, from Guy Snith to
the principal soil correlators concerning the problemposed by large soil famlies; and
suggesti ons nmade by committee membersthemselves.

1.1967 Report of National Committee on Soil Family Criteria.

[t was noted that all but three of the 1967 conference conmittee recomendations
have been accepted and executed. After additional consideration of Recommendation
No. 1, the Soil Survey Staff concluded that thixotropy should be treated in the
section )on soi | texture as a famly criterion. (See Mrch 1967 Supplenent,

page 41.

Recommendations 4 and 5 were not adopted in the preparation of the March 1967 Sup-
plement; apparently this was an oversight, not a deliberate rejection of the rec-
ommendations., The committee believes that these recommendations have merit and
repeats them slightly reworded, in the 1969 recommendations.

2. Regional Committee Reports

A. North Central Region--1968 Committee on Soil Mrphol ogy and Soil Fanily
criteria.

There is very brief nention of some aspects of fanmily criteria in this report
but no specific recomendations are given.

B. Southern Region--1968 Committee on Criteria for Fanilies, Series and Phases.

The Sout hern Committee made sone val uabl e suggestions for sharpening the defi-
nitions of soil mineralogy criteria, and also recomrended additional study and
testing of the criteria. The national committee believes that further study is
needed and that to nmake significant changes in the mneralogical criteria at
this time, requiring complete review of all soil families, would excessively
delay the publication of the system

On January 20, 1969, Hr. Slusher of Louisiana forwarded to the Cormittee copies
of the nbst recent recommendations of the S-60 Southern Regional Technical
Committee on soil mneralogy. These recommendations reached the Chairman too
late to be communicated to Committee menbers before the Work-Planning Confer-
ence. Copies of the recomendations were given to Cormittee nenbers in attend-
ance at Charleston and they were read and discussed in the Conference as a
whole. Itwas pointed out that |aboratory analyses indicate a general sim-
larity between theclay mineral ogy of the less than 2 nmicron fraction and the
cday mneralogy of the 2 to 50 mcron (silt) fraction of a given soil horizon.
Thi s means, of course, that the information wanted by Recormendation 5 of the
S-60 Committee usual |y can be predicted from other soil characteristics used
in classification. The Conference did not voice approval of the S-60 Recom-
mendations 1 and 2. It was pointed out that the present nineralogy criteria
used at the famly level cover $-60's Recommendations Nb. 3 and 4.

c. Northeast Region--1968 Committee on Family Criteria and Testing Famlies.

This committee suggested that the fam |y nmineralogy criteria be given more
intensive study; that consideration be given to use of a clay mneral ogy
eriterion in non-clayey textural groups; that no changes be nmade in the miner-
alogy criteria until further study indicates a real need for change.
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3. The Problem of Large Soil Families.

Appendix | of Soils Memorandum 11 (Rev. 2) carries the statement that the section
on conpeting series and their differentiae "is to list the closely related series,
e.g., those of the same family and of neighboring subgroups in the system and give
the differentiating characteristics for each. | conpeting series should be
covered that have common linmits in definition with the one being described." At
the sane time, we are trying to fit all the official series descriptions on two
pages. As Guy Smith pointed out, It is obviously inpossible to Iist and conpare 50
to 100 series and still hold the length of the descriptions to two pages. The
alternatives considered by the committee to solve this problemare these:

(a) Key to series in large famlies.

Use clay type, depth to free carbonates, depth to lithic or paralithic
contact and sinmilar criteria to construct the keys. nly the series in

the same group of series in the key would be listed and conpared in the
official description.

(b) Phases of soil fanilies.

Oriteria like those used in keys could be the bases for phases of fanmilies.
Again, only those series in the same phase would be listed and distin-
gui shed from one another in the official series description.

(e) List and conpare only the 10 or so series nost closely related to the one
being described, basing selection on the judgnent of those soil scientists
nost famliar with these particular series.

(d) Elimnate overlapping and duplicating soil series, thus reducing soil
famlies to manageable nunbers. It was pointed out that this is a desir-
able alternative and one that should be tried, but the fact is that no
one can say yet whether or not this procedure will really solve the prob-
lem or eve" help very muchin reducing the sizes of the large fanilies.

4. Soil Texture and Related Criteria in Famlies of Tropepts and Oxi sol s.

Recently, comparison of Hawaiian with Puerto Rica" soil famlies of Tropepts and
xisols revealed some discrepancies. In Puerto Rico soil scientists have followed
the Brown Book and supplenments rigorously. In Hawaii, though, series have bee"
grouped into families according to "apparent texture, " based mainly on wet soil
consistence. Experience in Hawaii suggests strongly that to conbine the famlies
that differ in "apparent texture" wll result in loss of significant potential for
soil interpretations. University of Hawaii studies using ADP techniques, for
exanpl e, showed close correlation between wet consistence and cation-exchange
capacity, type of domnant clay mneral, noisture-holding capacity, and other char-
acteristics. Rather the" labeling these famlies with different texture group
nanes, though, the committee believes that they should be identified by different
wet consistence classes.

5. Family Criteria for Histosols.

A classification system supplenent that describes the classification of Hstosols
was released in Septenber 1968. (Criteria suggested at the fanily level are:

(a) Particle-size classes, in terric subgroups only.

{b) Mneralogy (and related features, such as chenistry).

{c) Reaction.

(d) Mean annual soil temperature (except in Cryic and Pergelic subgroups).

(a) Cther criteria, such as depth and thickness of soil.
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I ndications te date suggest that these famly criteria are satisfactory. The com
mttee found no reason to recommend revision of, or additions to, these criteria.
The committee does believe that the Histosol family criteria should be rigorously
tested and evaluated with the aim of inproving the classification.

6. Conmttee Recommendations,

Recommendation 1. Thatafootnote be added to the section on mnineralogy classes
applied to clayey soils, as follows: "If the ratio of 15-bar water to measured
clayequal s or exceeds 0.6, the relative proportions of different clay nminerals in
the less-than-2 mm, fraction determine the nineralogy class."

Recommendation 2. That the particle-size classes characterized as the determ nant
size fraction for famly nineralogy refer to particle sizes determned by sieving
and sedinentation nethods used in the Soil Survey Laboratories. References to the
publ i shed nethods should be cited. It should be enphasized that it is not the in-
tention of this statenent to require PSDA in order to classify a soil.

Recomendation 3. The regional committees on soil fanily criteria be encouraged to
continue study and testing of the existing fanmly criteria, and make recomenda-
tions for the inprovenent of the famly classification.

Recormendation 4. That studies be pursued vigorously under the l|eadership of the
principal soil correlators to deternmine which series in the large fanilies can be
suspended or dropped.

Recommandation 5. That keys to the soil series in large fanilies be devel oped and
used, IT necessary, to shorten lists of conpeting series in standard series
descriptions.

Recormendation 6. That in Tropepts and Oxisols the fam |y textural criteria be
applied according to the current rules, but that in addition the famlies be
further subdivided by use of a wet consistence criterion to be determned by study
of the series descriptions in famlies defined according to "apparent texture,"

Recommendation 7. That the fanily criteria for Histosols be studied and tested
vigorously, especially in the North Central and Wstern regions. The commttee
suggests that task forces be set up by the principal soil correlators to give
special attention to the classification of Hstosols.

Recommendation 8. That this committee be retained for at |east two years |onger.
Yrs charge should be to receive, review, and evaluate recomrendations from regional
committees, task groups, and others.

Committee Members:

w
>

Bar nes

Bartelli®

Carlisle, Secretary*
Carter*

d evel and

‘lo,hnson‘ Chai r man*
Orvedal

Tur ner

TP =mIML
TOXR=0OY

Present at Charleston neeting.
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NATIONAL TECHNICAL WORK-PLANNING CONFERENCE OF
THE €OOPERATIYVE BOIL SURVEY

CHARLESTON. SOUTH CAROLINA, JANUARY 27-30,1009
REPORT OF THE COMMITTEE ON

SOIL INTERPRETATIONS AT THE HIGHER CATEGORIES OF THE
NEW SOIL CLASSIFICATION SYSTIM

This report istheresult of committee deliberation prior to the NWPC and contains suggestions
made by members of the NWPC.

The Soil Interpretations at the Higher Categoriesof the New Soil Classification System
Committee had the following objectives:

1. Review legends and maps submitted.
2. Provide guidance to regional committee..

3. Explore information as to scale of maps and level within the current classification
system to use in preparing the map.

The following regional committee reports were reviewed by the Committee.

Northeast Reglonel Committee Report

Tne Northeast Committee concentrated their efforts on the topics suggested by the 1967 National
Committee, The Committee discussed possible interpretations that could be made and suggested
farming, forestry. housing, and recrestion. The Committee examined existing general soil maps,
both state and regional. that could be adapted eor nodified for making interpretations. The
general soil maps from Deiaware, Maryland, New Jersey, New York, Pennsylvania, and Vest
Virginia were discussed. It was concluded that interpretations can be made by using phases

of great groups for &ll the above States except West Virginia. Regional mops were not
discussed. The Committee also chose the general soil map of Franklin County, Massachusetts,
and prepared & legend at the great group level. Using this same legend, interpretations for
farming, forestry, housing, and recreation were made and presented in tabular form. Limitations
for each wereshownas either slight, moderate. or severe.

Recommendations by Northeast Regional Committee:

1. That the greet group is the logical categorical level for making both farm and non-farm
interpretations. At the great group level the scale of the general soil map is large enough
to make significant interpretations. The Committee also suggests that town and township
interpretations should be made at the subgroup Categorical level.

2. That the explanation of the ecriteriaused in determining the limitations and definitions
of the meaning of the limitations would be helpful to the user.

3. Thateny familyorphase nonencl ature below the categorical |evel of the category used
in the legend be used to provide the information that would be required in nmaking the
interpretations.

Southern Regi onal. Committee Report

The chairnman of the Southern Regional Committee sent the charges, as outlined by the National
Committee t0 all comittee members, who in turn aubmitted their recomendations for each charge.
The general soil map from Fisher County, Texas, scale 1:253,L40 and the general soil map of the
Rol ling Pleins Area were selected and sent to the committee to be used in the discussion of the
charges. The conmittee exanined the map | egend of the general soil map of the Rolling Plains
Resource Area and the Fisher County general soil map, and prepared & | egend that was accepted
by the committee. The Conmittee agreed that of the two alternatives, suborder or great group,
presented in the charge by the National Committee the great group was the best for their map.
However, they agreed that nore specific interpretations could be devel oped at the femily |evel
for & map at the scale of 1:256,000, The committee sleo prepared an interpretative table and
a description of one of the associstions which would supply t he usersadditionalinformation.
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Recommendations by Southern Regional Committee:

1. The legend for the general soil map should be prepared in sufficient detail, either
as o descriptive legend or in en abbreviated form to give the users the necessary soils

information.  Considering the needs of the users interpretative information should be presented
for the conponents of the associations.

2. The conmittee considered the problem of base maps for genernl scil Maps and suggested
that the cartographic unit should be consulted as to the best mvailable 'base maps prior to
the devel opment of the general soil nap. In addition, a memorandum may be needed to indicate
the scale of base maps suitable for general soil maps.

3. The committee reconmended that nore devel opment and testing of general seil naps be
done for larger areas on snaller scale maps to determ ne what categorical |evels will best
serve the needs.

World Soil Geography Unit

Wthin the Wrld Soil Geography Unit, basic soil maps are conpiled using all published as well
as unpublished, information on the soils thenselves plus information on geology, relief,
vegetation, clinmate. |and-use, management practices, geography, etc. In Sone instances,
intensive use is made of mirphoto interpretation. 'Yhe seale of mapping is usually at a scale

of 1:1,000,000, although in rare instances the mapping has been at scales as |arge as 1:250,000.

From these nmaps certain very general interpretations. useful for broad planning, are nade.
These interpretations include both faerm and nonferm (engi neering) uses. See attachments No. 1
and No. 2 showing & portion of the tabular material prepared to acconpany maps of Thailand at
a seale of 1:250,000.

Di scussion and Recommendations by Conmittee:

Up to the present tine the preparation of detailed soil surveys end their interpretations at
the level of phases of soil series has been our principal concern. There is a continuing need
for this activity.

In recent years there has been increased interest in comunity and regional planning, |ake and
river basin investigations, and studies in shifts or potential shifts in |land-use. These
activities enphasize the need for county, state, regional. and national small-scale maps with
| egends designed to show different kinds of interpretations. Numerous small-scale maps are
avail abl e that have |egends designed to show the principal kinds of soils but only a few have
good interpretive |egends.

Experience in the preparation of interpretive small-scale maps based on our revised system of
soil classification is linited. To assist persennel engaged in this activity we need to
distribute exanples of existing maps and their |egends and to systematically test the
categorical level within the classification systemthat best serves the needs of users for
which the small-scale maps are designed. As additional information becones available, a set
of guidelines can be evol ved.

After it has been deternined that a small-scale map is needed for & specific purpose the
following itens should be investigated.

1. Select s good base nmap that shows those cultural features that are inportant to the
intended users of the map,

2. Deternmine the kinds or conbinations of mapping units that are most useful.

3. Determne the map scale that is adequate to show the essential information.

4, Use all available infornation about soils. geology, topography. climte, and |and-use.
The following references will be useful in the devel opnent of small-scale maps and | egends.

1. Soi | s Memorandum SCS-33 Rev. dated August 1L, 1961.

2. Advisory Soils #12, dated Sept. 13, 1967.

3. Small-scale maps for the big picture. by Arnold C. 0Orvedal, Soil Conservation,
May 1968. V¥ol, 33. No. 10.
E=-4
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The committee sugzests the following gui del i nes eon map-scal e and legend for null-scal e maps
to obtain maximum interpretive val ue:

{(a) County nmaps. Use phases of associations of soil series as conponents in the |egend
#s we have [N the past with mep scales ranging from 1:125,000 to 1:050,000 (2 to 4 niles per
inch). |" some few instances larger scal es may be needed.

(b) State maps. Use phases of associations of families of subgroups as components in
the legend with map scales ranging from 1:500,000 for small States to 1:1,000,000 for moderate
(average Size States). |" sone States phases of associations OF gubgroups nay be the better
cateporical level to use. See attachnent No. 3.

{c) Regional maps. (larger than one State), For small regions use the same legend and
nop scale as for States (b above) end for moderate and large size regions use phases of
ussociations of subgroups as conponents in the legend at map scales of from 1:7%0,000 Lo
1,500,000, Phases of associations of great groups may al so be used. See sttachment No. &.

{d) National naps. "se phases of assoclations of great groups at map scale of 1:1,500,000
to 1:7,500,000, Phases of associations of subgroups nmay al SO be used,

The above guide regarding mMap components should be adjusted t0 nmeet the needs of tile nap
users and the scale of the maps. 'The nost specific interpretations can be made for phases of
sail series in large scale maps. In smaller scale NBpS as on a State MAP, more cartographic
generalizations are made resulting in a larger "umber of unnamed soils neking up the mapping
units. The names of the mspping units and the interpretations that cube nmade fromthem
are less specifie.

“rhe committee reconmends that consideration be give" to the use of standard scale maps. The
committee also recommends, where possible, to use the ssme scale of maps and categorical |evel
in preparing county, State ar regional maps because it is nuch less difficult to conpile a
map invol ving maps of more than one county, State or region if they are the same scale.

Recommended activities far Regional Committees:

1. Hefine and test some of tbe itens (guides and criteria) set forth in the national report.

2. LUevelop smull-scale maps and |egends of counties. states and regions using the new
classification system with special enphasis on good interpretive |egends.

3. HReview the possibility of using more than one categorical | evel in preparing a legend
for a state or regional smail-scale map. For exemple, would it be advisable to use phases of
associ ations of families, subgroups and great groups es components in a state | egend where the
complexity of the soils is quite variable in a state.

1t is recommended that this committee be continued to:

1. Review the small-scale maps and interpretive |egends subnitted by the regional conmttees
and prepare guidelines for the preparations of snmall-scale maps and interpretive |egends.

2. Provide information to the states end regions on availability of general soil maps,
base maps and other interpretive maps and | egends that woul d be hel pful to those conpiling
maps and | egends.

Committee Members:
W. E. McKinzie, Chalrman
Dirk van der Voet, Secretary
®p, W. Cevel and
A. A Klingebiel
J. E. McClelland
*A. H Paschall
John D. Rourke
® "udol ph Ulrich
*eith K Young
"Members on Committee not present &t the NWPC.
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Noteson Di scussion after

Presentation of Committee Report:

Conpelative Leceénds.

L. J. Bartelll —-

C. E. Kellogg —-

h. C. Orvedal --

Iinterpretalive tebles.,

C. B Kellogg =-

L. J. Bartelil --

fi. Ritr ==

A. C. Orvedgl =-

Smali-Scale Mapa.
C. E. Kellogg ==

B. W. S5imoneon =-

General.

C. E. Kellogg -~

Do we allow coded legends?

I prefer not to use & coded legend--use 1, 2, 3, 4, etc. on the map
and then the code used in the legend.

They preferred using thecodedlegend fortheirworking copies
of maps and that the Final synbols to be placed on the printed map
will be determined later.

Limit information inthetableandcover in the text,

Donot imply toomuchintabl e.

Systens of engineering classification have specific limts.
Recomrends not be shown on interpretative table of small-scale naps.

Use & rahgs for sulteblility and limitatlon retinga for mepping unils
wvhere specifie rating cannot be made.

Needsmall-scalemaps for different ki nds of areas=--different things

will need to be enphasized in different areas. Exanple:  Connecticut
vs. Utah.
A need exists for real snall-scale maps, world, national and state,

onasingle page or sSheet. Approxi mately 10 separati ons.

standard scale. Avoi d odd scal es. General

scal e".

Use base nmaps of
va. smal | -scal e map--prefers term "snal
Use "relief" mot "topography".

map

The committee report was adopted by the conference.
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potnnotalive Symbels Used jn Inilico. orufl Ondyl

AL LS
fA-ASUALEFL
BAF =LA AUA LS
AAER=2 Typiv Fregisqualls, wulty, slepine (Gd-00)
AAFa-2 lyube Frogiamgualls ono Acric Froaglagqualfs, loamy, S..ooit,
ARFA-3 Typic Frepiaquelfs ond Avric dehragualls, 3iley, shop e
AARFB-1 Acrie Fragiesqunlfs g Wypic Fragiagualfs, loamy , Slopine
EAFC-D' Acric Fragiaqunlls, loamy, and Aquic Fragiwsalfs, siate
AAFL=3  Aeric Fragisqunils mnd bumic Haplaguepls, si.ty, sloping
EAD=CLARAMALFS
Afda-1  Typle Cehragualrls, Jowvy, level [(Va-82ul)
ARTu-2 Typle doharaquelfs, and Giossaguic Hopludalfs, elayey, sioping {efFy;
AAkn—-% Typic Ochraquelfs, clayey, end Typic Jystyochreopis, Lowy, Zloping (Iu-C e O}
Aafia=L  1yyic Ochreguelfs, cluyey and Dvstric tuatrochrenls, iy, level, ol iy
{we=halba{ )]
fan-% Twpic Ochraquells, cloyey, &nd Rocilend, sloping [0 -30)
ASDL=1 Aeplc Ochraquells, cleyey, sloping, moderatcly sneliow [XY-L)
A= heric Ochragualfs acd Typic Oonruquslfs, elayey, sloping (RY-CT0
Aie=3  heric Ochragualls ana Mollic Ochragualls, loamy, sloping (LY-0H]
RADE-L  Aeric Ochraquelfs wnd Mollic Gehraguells, oleyey, sloping [ar-0e}
AATb-% Aeric Ochraquelfs ana Slossic mapludails, cloyey, slopoue (O =00}
Ardb—6 Acric Ucoraquel’: wond Glogsoguic Hapludelfs, loamy, sloping, modacralcly shomllow
{5T-ux)
AAp=7  feric (ehrogualfs anu Moilie soplaguepls, clayey, siopine fa¥-¥L}
AAI=1 Mollic Ochragualfs, cleyer, level (Vt-10,P0,20)
Li-ULALFS
ALF=FHAGILIALFS
A¥e-1 Typle Fragiudalfs, silvy, sloping (Pa-Al, LCHD
AvFe-2 Typic Fragiudells and fiqui¢ Hapludults, shiiy, level (Dei=-17)
ADF-1  Aguic Fragludslfs, =iluy, sleping (KJ-&)
ALBEA=2  Agule Fragiudells and #eric Fraglagualfs, losoy, slopirop {iPn-CHA)
ADFNn-1 Ocnreptic Fragludalfs and Aeric Frasiajualls, loary, sloping (Pa-CVF,¥)
ALH=HAFLUSRLFS
Altla-) Typle Hapludalfs, loamy, eloping {H2-21){Pa-CiP)
Alwla=2 Typle hepludalirs, loamy, moderately steep (el l0nil) (Fa-d0u,ac)
AlMn-3 Typle Bepludalls, loamy, steep (GJ-1)
AMe-i Typic Hapludells, stery, sloplng (Ya-hlbai}
slla=% Typic Hapludalls &rd Typic Fragiudelfs, lowmy, sloping {(FPa-Cil)
Au=f Typle Hapludallfs and LUllic Nepludalfs, cleyey, sloping {FPa-ME)
Altla=T Typic Hapludalls and Ultic Hapludeifs, losmy and clayey, moderately steep {Hd-1IF)
Al¥a-5 Typle Hepludalfs, Typic bLystrochrepls, and Typic Uapludylts, losmy, sloping LHJ-2]
AlHa-9 Typic Hapludalls, clayey, and Sypic Uystrochrepta, loamy, steep [WV-hl)
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ENTISOLS
EA-AQUENTS
EAH-HAPLAQUENTS
LEAHe-1 Typic Haplaquentsand Ty pic Ochraquults, loamy, level (Va-Aleb)
EAP-PSAMMAQUENTS
EAPa-1 TypiC Psammaquents, StONny, sloping (NY-CY)
EAPa-2 Typic Psammaquents and Ty piC Haplequolls, level (NY-4G)
EF-FLUVENTS
EFD-UDIFLUVENTS

EFUa-1 Typie Udifluvenls ard Fluventic Haplaquepts, loamy, towe]
o= HTHERTS

EOD-UDORTHENTS

EQie-1 Aguic Udorihents, sonuy, and ALTIc Udipsem=enls, Jeved {0Y-CGu)
Lir= PSARMENTS

FPO=-GUART ST PSAMAER TS
EPQa~1 Typic Quartzipsamments, sloping, Stony (KY-CV)
EPQe~2 TypicC Quartzipsemments and Aquie Quartzipsamments, sloping
EPQe-3 Typic Quartzipsamments, Psammentic Hapiudults and lypic Hapludults,sandy, Sl(o pi n]g

Md- LG

EPQe-k Typic Quartzipsamments and Typic Haplaquods, sandy, sloping {NC-LLS)
EPQe-5 Typic Quartzipsamments and Arenic Paleudults, loamy, sloping (NC-LH)

H-HISTOSOLS
H-I Histosols, undifferentiated (KJ-10){NY-Mu}{Me~PM){HC-H)
TA-AQUEPTS
1AF~-FRAGIAQUEFTS
1AFb-1 Aerlc Fragisguepts and TypiC Fraglaquepts, loamy, sloping {(Pa-AEA,EEL,MCC,EME,ELE)
1AFb-2 Aeric Fragimquepts and Typic Fragisquepts, loamy, sloping (NY-VM,EL}
(PA-BTA ,MCO, VM, VMA, UML)
IAFb~3 Aeric Fragimquerts and A QUi C Fraglorthods, loamy, sioping (NY-BM)
IAH-HAP LAQUEPTS
1AHa-1 Typic Haplaquepts. loamy, level {Md-A)
IAHa-2 Typic Heplaguepts, Aeric Humaguepts, and AqQuiC Dystrochrepts,sandy to clayey;
and Typic Psammaquents, level (MJ-15)
1AHb-1 Aeric Haplaquepts, clayey, sloping (Pa-AH)
I1AHe-1 Fluventic Haplaquepts, Fluventic Dystrochrepts, and Fluventic Eutrochrepts.
silty and loamy, level (WV-19)
IaHe-2 Fluventic Haplaquepts. Aquic Fluventic Dystrochrepts, and Aquic Fluventic
Eutrochrepts, loamy, level (NY-WH)

1AHe-3 Fluventic Haplequepts and TypiCc Fragiudults, loamy, Sloping (Wv-22}
IAHh-1 Mollic Haplaguepts and Typic Haplaquepts. loamy, level (Me-IAHii-1)
IAHh=2 Mollic Haplaquepts and Typlc Haplaquepts, leamy, sloping (Me-IAllh-2)
IAHR-3 Mollic Haplaquepts, clayey, and Typic Haplaquolls, loamy, level (NY«t)
IAHh-L Mollic Haplaquepts, clayey, Typic Eutrochrepts, loamy, sloping (NY-LG}

1 AM-HUMAQUEPTS
IAMa~1 Typic Humaquepts and Typic Haplaquepts, silty, level
1AMa-2 Typlc Humaquepts, cleyvey, and Typic Dystrochrepts, low. sloping (Wv-15)
IAMc-1 Cumulic Humaquepts and Typic Heplaquepts, loamy, level

10-0CHREPTS

10Y-DYSTROCHREPTS

I0Ya-1 Typic Dystrochrepts, loamy, level (NY-Br,H)

s
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neport of Connittee 12, Healistic Estiaites
ol SC3 801l Survey laboratory Uorkloud

Fickgroun?

T Taspeolar Seneral's addic of tae Soil Surver Laboratcrics D000 i r ot reooweendonton
Lot wi- "Oevelop proccdures for slanndng, prograwcinr, =nd bodpel@ey oo Jolbarobzes wirg, as
Srinbly e leriined by Stte acd Tnboaralory persoencl, sfednd Lo oo o Sally Cield 3001 surey
&nd pesearch needs.” The roepors was gaite sporcific in o rndicating ol fme Reboravsrics 5ol an

Pndigaite slafl Loy meet these aweds Quantitalively.

Advi sory S0ILS-1t,dated Novenber 21, 1Xx7, pointed out that the Hegional Soil Survey
vork Planning Conferences had been asked to place on their agenda the problem of developrnent
of realistic estimates of the soil survey |aboratories workload. I't oointed out that funds
for additional |aboratory work zare wmast apt to come from funds now being devoted to field work.

Activities of Comnittee

The report of the committee was prepared by correspondence.

Reports of all regionil committees en this subject were reviewed. Followi ng the meetings
of these comnittees, estimates of work needed by the 505 laboratsries were sibmitted by each
State office vy years for a 1 |-year period. Tne estimates included 1) nunbers of pedens of
benchmark sails to be characterized; (Z) numbers of samples for small projects such as texture
checks, deterninations of mineralogy, carbonate content, for classification of series; and
{1) research projects needed to assist in mapping and classification. A summary and analysis
of these estimates is attached.

Th~ sumaary shows a need for a" average increase of about 55 percent aver the FY ¢6 pro-
duction of the SC5 |aboratories. However, the average for the first five years is al nost
51 percent greater than for the second five years. Thus, the requests for the next five years
are greater than FY 68 production by about 80 percent.

The commttee believes that the requests for the first five years are on the |ow side.
They are for work that is needed for mapping, classification, and interpretation but represent
the mninum projection of needs, particularly for interpretations. The commlttee believes the
estimates for the second five-year period are appreciably |ess than will be wanted at that
time and represent, in part, the normal tendency of the human mind to di scount tne future. In
a few States, the Agricultural Experiment Stations plan increases in their |aboratory work,
but this is "at responsible for nost of the differences between the estimtes of work winted
in the two five-year periods.

Appreci abl e increases in 505 | aboratory output can be achieved with relatively nodest
increases in costs. The laboratories currently have 35 positions and five vacancies (including
secretarial positions). An increase of 18 positions {including secretarial help) shoul d
increase production by about 80 percent. Mbst but not all of the new positions should be of
low grade, GS-6 or less. Recruitment would probably take about a year if it begins in 19t3
early enough to recruit June graduates.

Space and equipment are not linmiting at Beltsville or Lincoln. The Riverside |aboratory
woul d be mere efficient if a small addition were made in the main |aboratory so that all the
work would be in a single building but little new space is needed. A 33 percent increase in
the | aboratory budget should increase the capability by 75 to 80 percent.

The comnittee notes that the Joint Task Force on Research on Soil and Land Use makes the
foll owi ng statements in its report {137, RPA 101-4).

"we have accumul ated much good information about soil properties which can be determ ned
inthe field. As the demands on the soil increase in our nodern society, however, the in-
creasing intensity of soil use and the large capital inputs required demand information which
only laboratories and more sopnisticated field studles can provide. Currently, these needs
are served by three understaffed national soil survey l|aboratories, three special state
| aboratories and supplenentary pieceneal |ocal efforts, principally in twelve states. A major
coordinated effort planned deliverately to develop a body of data pertinent to nodern problens
is essential for orderly and efficient use of soil resources with canservation."
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Lacorilory dats are justiticd 30y by their wse. Fregueally, ik Iras goo otk own b
ased in several Slabtes, Conversely, sa probless can be salwved by Ly Jibs Irovs el or
Soare States.  Oenseguently, protleas should not be approached purnty oo o dbate by clete
Lastli . Newwe poed cooporalion of wea or sore Slates, aad 18 Wors remwested In s Jbate 20
P oused dn sthers the plannior sesuld be Iaint. Tne State soil cicakists, princinal s+l

rotaears, Exporiesnt Stalion lesdcrs mad the soil sarvey laleo . iorios soould porislically
voiresn priocitles of probileas Lod cwinads of attack, insloding bote 1d a0 Lzboratory
sedien,  Such rrdans et cvery nbney year ab the depionsi Uork Pl oA ereane s, 00
ard Edignal travel is reqaired o0 winnss arve discuezsaed av those wr bines, Yak anly one ol bhe
Fpieatl consittees reszaventad kol it ke fantinued.  Tals cowviitls el blwes thal prabloms
chappe and perlodle review of plans is csseatisl to the best w=e of Poadted eilitics. It
retiever, Lhepcfore, thxl bthere sioald ke staonding resional Sowati. ot €0 SEXe CAERD MLviewi.
Fallawing tne discusslons 21 whie legplonsl Tecnnical work Flaaning fureare®, tin peotleAs
wilrn!s ea-h State should Be reviewed 5t tht next secting thal discascen W zbale swwnl and
lanp-rance plans of s3] survey opdrations. The necds and plans for rosearch Lod S35 acl
riner 1avoralory wori necd Lo he discassed with our cosperatars ot bRwre swelings. Parloei-
pition oy Experiment Station represeatitives ia lepartant prelly boegaone they oy beo3ble o
do s34+ of the mecded work, and parlly becasse probleas can eflen vg unel for tneses in Bhe
pradiite sehasls, pavticularly Cor 500 s8:1 scienbists on educatianil ioave.

"

Tne funstisez of this coniltes i the Dutare will depond on Mture events. o iclicve
it sheuld ke retaimed Lo report to this conference on the functionlar ol the ropisncl cose-
b Lees,

Tt Committec, thcrelarce, makes Lhe Dollewing recoasenditions:

1. That the Icpvboc caplobte #a¥s nnd aeans of dingrecasi,s e copiclties of
the exlabing 500 5341 murvey Iaboratories by about £ percent taroaph
fulil stalfing.

i+ Toat slandwng Rosiann comaitbees be establisted o revies plinsg Lar
investigations and laboratory work 2nd suggest priorities for that work;
that thess commitiees inciude the prircipal soil coorrelatsr and A 320l
survey laboratoery representibive in thelr memaranip.

t. Followinp the Gopionzl “ork Plawiinge Conferences, neods and plans lor
research and labsratary work snouid be reviewed In gacn Sinte St bhe
meebting thal discusdics the State annuzl and lang-ranpe plais nf s3il
Survey IJperalions.

L. That this committee be cantinued t2 report on the Zusctiaondcr of the
reghonil connitbees,

Srviitbel Membersi

L.J. Bartelli k. B. Grossman

A. J. Baur E. .l. Pedersen

¥F. J. Carlisle Quy D. 3mith, Chairnqn
K. W. Flach k. A Struchteeyer

Discussion

Dr. Bartelli suggested that non-federal funds supplied to tne Service through agreements
to accelerats soil surveys might be used in part to pay for soil survey |aboratory work on
samples col lected in the survey area.
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Cal cul ation of Workload Increases

Basg year FY 1v&8: 1918 sanpl es (27¢ pedons)
_1_9_53 sanpl es (small projects)
237) samples
600 samples from S.S. 1.

2370 sanples originating in States

Stateestimates of needs:
(first 5 years) li21l sanples (small projects)
170L5 samples (pedons)
_2b3t sanples (research projects)
23692 = L7138 sawples per year
600 samples from S.S. 1.
Projected wor Kkl oad 5138 samples
Base-year production 2770

2768 increase (84)
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FEONT OF COMTTTUED 13

,0i ) Curvey i'rocedurcs

(Pricritie Mo, ROT) Bwrvey Fheld oz and g oofpe tiand
“ne recormendations of tae T pationnl committee wer- revisve!, Tar regional wirk=nleanine
vagtergences in IOEF 21d mot seer eoroiltees with this title; heweswssr, severai ©7 their
vorritlees Glscuseed sublects relatod to the work of committ=e 1. .- ke LGG% national
corsitter,  ihe Jouthoern Hoeional Techslenl Work=Flanning Confere'. - il 8n ad hoe corrittee

wilk Che Litle of "S01i1 Surveyr i'rorcdures,” Toe charge to thls ad oo rogmiliee wos to
futline an orderly procedure Tor making changes in the Ted Clasaifisetion System, CTowmnittec
L, Apolizatien of Hew 301} Clessificazdlon System, wl1l consider recmrendations mncle by the
wd hoo foesitbes of the soallbern region,

“he Jaswary V07 recn-mendetions of the national coTnltbes on 6310 subvey procetures have
teen ar are heing piaced ants policy of progedures memerandm e e lvisorjes,

bonev comxittes on “Handling =3oil survey dute™ has tesn establiseet and will report to Che
1960 conTerance,

Thteslivens The Soii Survey Procedures Cormittee Jeveloped the oo wine oblectives:

1. Snorten the time log batwson coxpletion of soil survey Tield v rk, inchilding dreaft ©f

raauscTipt for editing aned distrlbuticn of the published sobl forver. 19 ~onkh
maricus tlme 180

&, Tevelop procedures Lhat will balance sol) sprver field work wnd s5il sarvey nublication.

T, improee the qual:ty of s6il survey end specinl reportz ifsued rrior tle ssbtribelion of
tke puhlished roll survey,

auckeroard Infotmnlion

Currectly, soll surver arcas are beinr corpleted {flcll vork and draft of wanuscript) At
About twice Lhe publication rate.

In mdditica, lield work has been corpleted on about P05 soil turvey &resn that heve net Leer
pubiished, Even with p modest plenned increase 1n soll survey publicetions (5% publicatisns
for riacal years 196%-1972), the vrckiog will contipue to increase 3¢ that by VT2 Lhe
hackiog of unpublished goil surveys will be approximately 3, It has been estimated thet

19 miliion dollars will be reguired 1o edit the mrnceacripts, prepare the soil rnps rer
printing, and print these I%( wnpublished soll survevs.

IL has been estimated that belwecn 530 snd 633 gpreix]l soll sureey reports will be iassuved in
fiacel ye&r 196§, & fev n' these are Supplements nesded for upastirg publiehed sodl surveys
or soil inforometion 12 needed on part of the eoil survey pricor to =pletior of Tield wors in
the entire acil survey eren. llowever, most of the speciel sodll su-vey reports ars belng
isaued hmczuse of the unfTortunete lag in publishing soll surveya, ost of ithese special

roil survey reporte would nol be needed and considerable money woald be savel mnd Eervices
incresasd 1f, somehow, publicatlon could be speeded up so &8 to print Lhe surveys betveen 1
and 1 1/ yenra after comnletion of fleld work.

Bacnuse of the importent séventages of published enil surveys, the corrliblee urfes a
rontinued mexreh for weys and means Tor etreamlining procedurea so that 501l surveya can
be pabifehed within 1 year after completlon of Cield wark, end ror peeking vays Lo Fet the
becklog published,

To eliminate the current backlog of unpublished soil surveys and publish future sajl surveys
within 18 months after completion of field work,we recommend additional fund input for soil
survey publicationeand the development of procedures that would permit the sellsurvey
staffs in the States to contribute additional inputs toward soil mep construction and
manuscript preparation,
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e comislttee reéconmands Lhe Mollowving:

1
4

3

The Adninfslratopts Domrjtiec on Yselection of mpll surveys ‘nr noklicalion” in
sensaltutlon with the Dtate evcervatincists Fe=pvalurte Al 1oy, 0 sUTPveys LRviag
sorpeeten fleld work nod nlrece ner I one OF the followinr ‘e minrities:

Friority & = G0il survey aprens currently experliencing rapld lon:l uwse chanme, malor

soll pronlems in relotlon to current land uwse or anticlusate. Yapo use edlustrents,
large nuabers of peopie needing the survey, melor or muliicle torvans i Lie arce
needing the 82ll resource Information, significant non=Feleral 'posacigil eomtribot bon
touara the scil sarvey, stotus of gurtographic work Lowerd com, Ietion of Lhe nasuseript
soil ornp,  {ThEs is hot own exhaustive sel of orlierig--=ic sih a1 ! e Turthner develuped
ny Lhe Ad=lnistrator's Corxmittce mand the Stoabe conservetfonints. .

cricrity 15 = ALl acll survey freas Rot placed in prlority & wili e placed in
prierity B, Such sreas will be gerviesd with caples of Lhe drn”t manuseript
prrepared fer jublication and copies of sgil survey Tield skerts, interpretaliw
pPAPE, OF OWNeT Suitsalle Faps wniblil so0l) Survey Field work on it D ablicRLIOR are
brought into bolance and the backlop of 3o0il surveys in pric~.ily A ere published,

ach State cohservetionict shaa'd re-cvaluste all procress- -2 scil gurveyes &0l oack
Lher ioto ane of the o prioritiesr Liated 1o fterm 1o 10 v of Lhe Surpenl propressive
g0il surveya wre pleaced in priorlty 3, they showld earry ¢ low priority for cormletlon
of fleld werk, Such arens our be served by Bpecial feports ane 2oples of 5001 survey
f{#31d shegis, interrretAative maps or other suiteble maps il scdl Eurveyxs [lnoed in
priority f are publishea,

The BAme Lype of evelvation should be mede of &11 pohprogres:ive sEjl ELrvel Areas
tid BPeR: pot curcently in the sall swrvey schedule,

The re-=syvaluation af priorities in progregsive mod nonprogressive s8il syrvey RTegd
may reveal 8 need ror sdjostment ot scll sarvey wvark in the Dtrte,

fyuggeated procedures that will reduce costs, diztribute worklosa, end spesd up the soll
SuTv¥ey publication:

8 e de A B r 5 g g bAade REREDS ) '_t' s g
fazzlhle (varistion in terraln leas than 330 wvithin e tvo-mile radius of
any naint},

A,

This will eliminate the cost of constructing merisl photo nosmic base maps
far the pubtlished ecil survey for such AYess.

The apil survey Cield apest will cover the seme atis &5 the published aoil
oep, thus reducing the amount of “map Jjein” work Teguired by the Field soil
sclentint and by cariographic,

The use# of hisgh altitude photegrephs for soll gurveye will reduce the nurber
of sall survey fisld sheets for aveans covered by speclal reporta. Aleo, eserinl
photogrephe should be taken st the time of year that will produce high-quallty
bage maps which wogld speed up the survey and sld in better placement of soll
boundaries.

The committes reccomends That the Director of the Cartopraphic Divislon develop
criterla Tor the uwse of high flight photographs and have each 3tate and approprlele
cartographic unit make an evaluation of mli soi)l survey arewss Lo debermine:

(1} Spi]l survey areas whers high altitude aerlal photographr can bhe used &as .
base mapd for moll survers [exclude modern published soil su-veys), snd (2} Bedl
survey wrens now covered by high rlight maps and determine wnether or not such
mape can be purchased by 505, State plena for the une of hoph flight meps should
insiude 505 State funds, or local lunds, Tor thealr purposes,

Cartographlc MemcTandum-2 (Rev, 1), dated Septepber 8, 1967, on the use of high
altitude aerial photographe, will need to be updated and relissued,

g
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B, Reduction of excessive mapping units on field sheets

Each Stete will review the finel correlstion for all soll surveys that are
not being processed for publication by cartographic or the editorial unit
(soil survey backl og) end deternine those surveys that have an excessive
nunber of mapping units on the field sheets. Use the criteria set forth in
Advi sory 803X 5-17, dated Septenber 13, 1968, as a basis for this eval uation.
For those solil surveys with excessive nunmbers of mepping units, the State
conservationist will arrange for field soil scientists or others at the State
level tO transfer the soll survey tO new base naps. These new base NMAPS nMay
be controlled nosaic atlas sheets or high flight serial photographs or other
suitabl e base mops as sugrested by cartographic. This procedure will speed
up preparation of soil naps for publication.

C. Soil survey field sheets

The s0il survey legend should be designed end controlled so that most of the
unneeded nmapping units are not recorded eon the soil survey fielg sheets. ‘'lhe
unneeded mapping units thet are recorded on the field sheets wiill eitker be
removed from the original sail survey field sheets prior to their submssion
to the cartographic unit for assenbly into a soil manuscript map, or the
correlated mapping unit.5 will be transferred to new base maps, These new

base maps may be controlled mosaie atlas sheets, hiph flight eerial phot ographs,
or other suitable base maps as suggested by cartorraphic. This places the
responsibility on each state to produce a soil map that can te used direct

by cartographie for map asserbly W thout cartographic removing unneeded mapping
units in the drafting process.

This procedure "ill permt the soil scientist to make needed edfustments of

nappi ng unit boundaries as he elimnates the unneeded mapping units fromthe
8oil survey fileld sheets, This will result in a higher quality soil survey

than sdjustment mede by correlation alone,

Field soil scientists producing soil surveys that can be used direct by carto-
graphic for nmap conpilation without renoving unneeded mapping units in the
drafting process will inprove quality of soil surveys used prior to publication
and speed up the preparation of soil maps for the published soil survey.

Al'so, this procedure will pernit contractors for cartograpnic work to "se the
soi | survey field sheets for manuscript soil map construction.

The committee recommends that a sail survey policy menorandum be devel oped by
the Washington office to place the responsibility at the State |evel to produce
goil mape that can be used direct by cartographic to compile manuscript soil
maps without renoving unneeded mapping units in the drafting process.

D, Manuscript for use in the published Soil survey

Editing the text for the published soil survey is an essential and tine-consum ng
activity. Editorial work on soil survey manuscripts must be kept in balance with
the recommended increase in production of manuscript soil naps.

The present editorial steff is producing about 40 percent of the needed out put
of edited menuscripts required to keep current with the recomended production
of manuscript seil maps.

Currently, fund limitetions end personnel ceilinge appear to reduce the possibllity
of significant additions to the editorial staff in the Washington office. There-
fore, the comittee agsumes that nuch of the required increase in edited soil
survey manuscripts will have to be acconplished el sewhere.

The 85C3 editors tell wus that draft copies of soil survey manuscripts will have to
be improved i f the gutput of edited menuscripts produced by the current editorial
ptaff is to be increased, Also, the editorial staff "ill have to be substantially
increased if edited soil survey manuscripts are to be kept in balance with the
recommended increase in manuscript soll naps.

J5 |



¥e sugpeat that the Tield eoll sclenbist can Improve dralt coples of seil aurwey menuseripte
by using recent well-uritten s5oi) survey monuseripte end published soil surveys In the game
maior Jand resources ares a3 & Fulde to datalle of Tormal, contents, orgaplration, style of
writing, and even phrasecliogy in developlng 201l survey handboak= and maauscripts for
edditional sol) zZurvey &reas,

vl technleni materisl must relflect the conditions in the Burvev oren B0 Lhat we heve &
aoutid basls for soll classificetion, correletion, and interpretation,

The State coneervetionist must set up Stete =0f)l survey responzinility 1o provide personal
guidance for each author as he starts to prepare his first draft of a s0il survey manuscript,
This guidance woul d be provided by s soil scientist or an editor located in the State office.
(The editor located in the State office will be discussed later in this report.1 The work
of each author would be checked at brief, regular intervels tO insure that his work was

mai ntai ned at an acceptable | evel of quality fromstart to finish.

The goll scientist writing spacialist position should be reeatablichsd st G5-12 Jevel in the
thrae FTAC's that do not have them, {The Lincoln RTSC is stefied uvith such & position.}

Each State that plans to wite two or nore soil survey manuscripts per yew shoul d enpl oy an
editor for staff leadership in_editing Soil survey menuseripts and speciaml soll survey reports,
This individusl will work with the soil selentist on the State staff responsible for sofl
survey NANUSCriptS. The Washington office WI| provide the training end technleal guldance

to such individuals.

The editor, at the State level, will be responsivle for producing & seil survey manuscript
that will require the nininum emount of review in the Washington editorial unit.

The Washington editorial wunit and the Chief, Mnuscripts for Published Soil Surveys
(Hyattsville) office, will be staffed to provide training and technical guidance to editors
in the State, proofread, and meke final checks on manuseripts prior to subnission to GPO
and in addition, w{11 edit soil survey manuscripts from those States having insufficient
work 1O Juetify employment of an editor ON the State staff,

In addition, each State should make full use of the provisions in Seils Memorandum-kl (Rev. 1},
dated April 27, 1967. "Multicounty areas that have essentinlly the same kinds of soil should
be considered as » soil survey publication area if one text can be prepared for the entire
multicounty ares, This is of prime inportance if s single county is too small to be &
publication area."

The procedures pProposed in this committee report, when activated, will aid in the balancing

of funds and manpower needs for map construction, menuseript vriting and editing. and

publication with expenditures for mapping.

The cOnMMittee suggests that it be continued,

Suggested future activities of the commttee:

1. Evaluate the inpact of reconmended procedures on the problem9 of inbalance between
field mepping end moil survey publication that permits & backlog of unpublished soil

surveya to accunul ate each year.

2. Continue to mearch for ways to inprove the quality and quantity of soil surveys
produced (including publication) in the National Cooperative Soil Survey.

Committee nNEMbErsS:

B. A Barnes* D. w. Swenson

R W, Elkleberry* J. J. Noll

L. D Giese A. C. Orvedal

W, M. Johnson R. W Simonson

C. W, Koechley L. E Derr, Chairman

#*Not present at Charleston
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ipter and suggestfons by Lne conference during end Following the mummities report 1-m-$g,

riingebiel: FPriorltiea hevr Leen ronsidered in eslection of arl] surveys Tor publicetinon.
Erphasls in pest priority arlcciions have heen given to areas «f rapidly expanding industey
wnt populatlon intd rural arcses,

T

Derp: Uhe cormittee vwntéd Lo sbress the izpartence of a reeveluabion of =11 soll acrveys
i the backlog of wnpublished soil surveys, Also, the Dtates shoulid reevelucte prioritles
in progrezsive and nonprograssive soil sarvey arens,

Grosicant Loll survey editers shouldl be placed In the Reglonal Technic ol Service Centers,

Simenson: 1 do not like the tere "boiler plale™ as it is wsed in the comnitiee report.
Fach so0il survey manuseript should be written for a apecific aodl survey area,

Pere: We will reveite this sectinn af the compittes report and delete thne ters "'boiler
plote” ard sulslitute other terms to expladn the recommendation in Lhis section of the
ooMitLes Teporl,

Felloger We need some study with usevs o soll waps as to what ay-! -lizetlon Lo us¢ on
acll maps, Most camplainte on this lterm core froo pesple bBetween siil azientisla and
users--counly agenta, dialrict coaxcrvatipnists,

Fnfleld: I hope thet county agents are considersad wgere of B0 surveys, 1T such &
ptudy is set wp, county agents shoul- be Included In Lhe avejunticn of syrbols an tae
putrlissed anll waps.

bapeledly s CFTerest the ofservatiorn theat & 82l] survey is not complate wicn the last acrn
18 mappad. e fasl edt lenve Lhe -pressian Lhal A 001 survey D4 oorplole oria™ U0 LUhee
pelircation of Lext and =cil =-ars,

Eaihpeplel: State conservalionlsts sghould reeopniite Lhabt soil subvey prosrARs Carry LAroueh
ruhliestion,

Bour: “ditars are diflficult Lo recruib to edit zoll survey Taruscripls,



KATLOEGRL SO SaMHYCY TellWICAL wWORK-VLANNERG CONFERENTE
Tharleston, Soath Carocllna, January 27.730, 1997

Renport of Committee 14 - Forest Colls

I, The ¢comnitbee reviewrd the Mollowing regtonal cammdeles vepartss

r

A. Repore of Cammleeee “ 5. A, Harcth Central Reglonal Mark<hoo,

1.

This committee di<cussed the need for better communicatinns between so,,
sclentists and foresters. They concluded that the communication block mieht
be overcome by {a) encouraging foresters toparticlpatein soll survey fleld
operations and reviews, (b) holding speclal workshnps to faecilitate a better
understanding of matual problems. and (c¢)encnuragine forestry schanlsto
includesuitablesail courses for all forestry students {this war in the fare
of a” endorsement™y the committee of an earlier sugpestion toreview the
currtcula of the schnals),

The Natlonal committeo agrees that a comwunication blnck exists. We questinn,
however, the advisability of using the fleld reviews for training potential
users of the so,, survey. These reviews are lareely technical in nature and
invariably aretightly scheduled. Attendance by largegroups of people makes
inefficlent both the technical review and the understanding of “what’'s palng
on" by the users, Onthe other hand, weheartily endorse thesuegeestion of
speclial workshops to demonstrate what the soll survey will provide as well as
what it won*t, Such woarkshops mny need to be arranged both during the early
stages of the survey (to make desirable changes as brought out by the dis-
cussion “f mutual problems) and at thetime survey rennrts are avallable for
use.

Our committee commends the North Central Committee on {tsdesiretolmprove
the training of forestry students by encouraging the inclusion of suitable
soll courses in the curricule. Forestry students, aswell as other students
aapiring to be land or resource managers, would benefit greatly from those
courses that promote  betterunderstanding of natural Landscapes and the
fundamental relatlionshlps played by soilsin the overall managementof these
landscapes.

2. The North Central Committee pointed out the need for additionalstudies,

including research to determine the significance of the different properties
of soilsthat affect woodland production and toprovide better site Index
curves, and recommended that encouragement be glven research groupstoproceed
as rapidly as possible in providing the needed informatlon, end. tofacilitate
theuse of existing research information, the sollsclentists should distri-
bute pertinent bibliographles to each other.

The National committee, oE course, endorses these views, It further recom-
mends that needed research subjects be submitted on acontinuing basis ta the
graduate departments of the universitles. Webelieve that most schools would
appreclate havinpgreater backlogs of problems from whichsultable and meaning-
ful research projects could be developed and studied.

Finally, the North Central Committee recommended that foresters be encouraged
to participate in establishing criteria and in developing descriptive legends
for seill surveys in forested areas "in order to meet the needs of forestry.
recreation, wildlife,and other special Interests.”

As “forestry” moves Increasinglyin the directlion of multipleuse management.

abroadlook must be taken of the sollinformation needs of the land managers
of forested areas. A few exampleswlllshow how these needs vary.

wr
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Example A: Consideration 1s being given tn the development af criterta
far taxation of forest Lends inSouth Carolina based an general snilmans
(roll associations), The Foresters’ Council has endarsed this propaosal which
will require legislative action by the 1969 General Assembly, Preltminary
gutdes have been prepared by aconsultingforester based angeneralsoilmans
currently available. Such appear adequate to mect the needs.

Example B: An industrial ownership of a large area of bottomland hard-
woods may haveasits management objective the production of largesize high
aquality veneer stock and sawtimber, Management comnpartments may be of lavge
sizes involving abrnad spectrum of commercial species (20 to A0 individual
specles), Concelvably a sollsurvey based on soil assactatinnsmight be ade-
quate and well adapted ‘o the extensive needs of management,

Example C: A farm woodland owner manages for woodcrop production as
well as recreation, wildlife, and woodland grazinz. This owner woulddesire
that the surveys be of anintensity and accuracysufficient to permit Inter-
pretations for all these uses.

Example D: A pritvateownership of 100 acres ts devoted entirely to the
production of high quality Christmas trees. Managementis veryintensive and
Includes fertiltzation, cultlvation, weed control usingherbicides, insect
control by insecticides,disease control utilizing fungicides, prunine,
shearing, and shaping. Malntenance of soll fertiiity, soll protection, and
species sultabllity are critical for continued profitable operations, Soil
management {nformationin great detailis needed. <ther nperations reauiring
very detailedsolls information are forest tree nurserles and seed orchards.

These examples suggest the type and Intensity of soilsurveys the, might be
designed for 8 particular objectiveor for certainparcels of forested land.
It 1s very probable that the Less intenstveinformationwsuld be nbtainedin
most sall surveys, but that itwnuld be unreasonable to atrempt gathering
over county-size areas the level of soil informatinn needed for the latter
examples. Verydetaliledsoll survey information and specific soll management
information are best obtained through speclal or supplementary surveys and
investigations. Thls committee urges, therefore, that potentlal users of
soil survey information be Informed about ltslimitationsas well es its
utility. Soll surveys should be destgnedin consideration of the needs of
woodland managers and other users but this does not mean that all of their
sollinformation needs will be satisfied.

B. Report of Commlttee No. “IIl, Soll Survey Forest Committee, Southern Regianal
Workshop.
1. In responae Lo anearlier charge. meetings were held 4n four southernStates

with foresters to determine the extent thattheir needs were belng met. explore
new approaches, discuss presentation of data, etc. After discussing reports
of these four meetlngs, the Southern Soil Survey Forest Committee made the
following recommendations!

(a) “Each State soll sclentistreview the need for revisions of slopeclassi-
ficationa for woodland uses and that interpretations be designed for the
varlous types of equipment used in harvesting and site preparation, When
aotl acientiste are developing or revising legends which will be used for
woodlands. foresters should be consulted.”

(b) Where soillcomplexes and assoclations are Included inassail survey,
complete descriptions of the individual soil taxonomicunits should be
Included.”



(e} “Prior to wmanping ewtenslve aress of land, whete the present ned
foresecghle pricary use 15 woodlend, the aunercshin mangzera he congaleed
as to thelr nreda,  The Soll Survey thould bre deslgned to accarateiy
mroL chese needo, 't

A reptonat study of Lo quantiflerting of hardonoed comeetlitan and pine
seeditng morealtey {arctEicinl regeneration rating) wae referred tn and
scoepted by the Soathern Forest Enviconment Rescarcsh Council,

Tn better coardinete sl survey work with intercsted usetr gronns, che
Squthern Commliter veoamendod that the States b arged o cantinoe to held
meetings Lo accumatate tnformazien on the needs of faresters angd nthey ncers
of the =nil survey,

The Hational Tommitber aorees with the woathorn ComeliLes Lhar welins tn Infrrs
foresters and others af Lhe wellliy of spil surveys and oo hetter consldor their
collecitve needs are wseful indeed, Thir previnas commonts concernlng the Borch
Central?s rencrt atce sauaaliy aoplicable here.

Feport of Committee No. &, Soil Survey for Reage aAand Fare<g Lands, <e<iern
Fegtonal Workshon,

i,

This Western Cammlcees digscacsed the use of higher - 1iesnrles in Lhe delin!-
tion of mappine ontes in soli surveys of vartnus inleasitlen in aleska,
Cencral Lahoncan Baztn Area I Wevada and Califarnta, certair Hetional Forest
arees in ldpho and Montans, and in Hawaiil, The mapping unlts are primarily
phages of Families In the mediom fateasiey surveys (1220, scalel, axspclo-
tions of phases of families In the reconnatssence sarveys (160,000 scale),
prd agssoctetions of phtnes of subproups 1n Che explotatory swrevey (10500,000
scale), Excent For the Hawzll survey, thess surveys wete =n desligned because
of the general Yereh of defined =pil =eries for the survey aress, The unllx
appesr to e relatively cniform fwtthin the phases of famtilex) In mose cases,
end ave sdequate for the intcrpretations being made. The Wectern comtibrecr
ts convinced that familiecs and classed of higher cateqaries ¢an be used
succrachully in the definizton of mapelng units. They do, hawever, find the
ciassification names swkward for use In reparts=.

The Xactonsl commitier spllits on ceoeraphical llnea veparding Che prosaect of
uging suck unlix in the definltton of mapping units, In the ¥Worth {entral,
Hortheaat, and Sovthern Reglons where agll series have besn gagablished and
sré readlly usabie, units higher than the soil serles ate mol recommended by
the reglons. In the Hestern Reglon, wheve woll reries have not boen
eatdbliahed over sxtentlve arsas, the use of hisgher clazssificacion leveln ix
geinlag in faver, at lesasc for reconnatsssnce and other apeclal =oil sorveys,
It s agreed by this committes rthat for mapping =ollsx on areas vhere snli
series heve not besn Eovrmsliy eateblished nor tax time aveilable o adeauately
#xrabliah them, the ute nf clazsex af che higher categories In the deftnitton
of mapping untis ix prefersble to uting noncorrelated and non-goproved =oll
series names,

The Wexkern committee dizcyased the mepptng techniaues that arve componly used
on forest, reangs, and other wild land Arezs inm the reglon. "Mappinz onlts are
bazed on naturel landscepe untis, Dominant ¢axonomic unics are ident!fisd
within these deltnestions bubl the mapping units are not delincaced an the
basiz of the Laxonomic vattz, In moonteinous Aareas geomnrohic rad (onaeraphic
relationships tend to De wery Imporcaat and access cends to be wery difficuic.
S5terecacopic study of photographs to extend Information zalned an the z2rauvnd,
{n moat cexes, ix exssential to =fflcient delingation and tdencificecion of
mappiox anits. ™
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1. Commlttee Froposals Concerning Mapping and Interpretations of

A.

This committee agrees fully that the mapping technigues described are
meaningful and appropriate, Excepting nerhaps the highest Intensity surveys,
most soll mapping of forested areas proceedsgenerallyinsimilar fashlan.
The degree to whichassociations of solls are recngnirzedin the individual
mapping units will depend largely upon the soilpatterns and mappingscales
but It wlll also depend partly on the abjectives of the survey. As intensity
of survey increases. theprevalence of soil assocliatinns as mapplng units
tends to decrease,

3. The Westerncomnlttee developed asuggested List of characterlstics and
assoclated features to be includedin the descriptions of mapping units.
They alsorecopgnized that some assoclations need internretations by components
as well as by whole units.

The National committec agrees withthe suggested list »nf characteristics ta
be included in amapptnguntit description for forest, rance, and. nther wild
lend areas. We would, however. like to emnhasize that all associatinns
requireinterpretatinnsg by components aswellassome by whole ynits.

“areet Soils,

In the study of forest solls and the development of sollinterpretations designed
to meet important needs of land managers, the Natlonalcomnlitree places great
emphasis on the importance of adequate characterlzattons nnd evaluations of the
soll substrata horizons. Among other things, substratum propertiesdirectly
Influence (1) the overall rooting environment and thus ran play an Important part
in species suitability and sallproductivity capacity, {2} soil mantle stability,
(1) soll-water relationships, end. of course. (4) a number of facets relatingto
road construction. Two simple examples are offered.

In parts of the glaclated section in Pennsylvania an Oquaga channery silt
loam is mapped. Bedrock is encountered generally at depths between 20 end
40 inches. The bedrock insome of these areastis often shattered todenths
of 10 feet or more. In these shattered areas site Index for oak Is often in
the 70's:;1n the solid bedrock areassite Index may be less than 30 feet.

On portions of the Idaho Batholith. weathered but massive and slowly Permeable
granitic bedrock underlies sandy leaamsola at depths of 15 to 30 Inches. The
native vegetal cover commonly consists of blq sagebrush-grass communities.

On the immedlately adjacent areas, slmilar sola {in gross characteristics)

are underlaln by fractured and weathered and readily permeable bedrock. These
sollareas support quality stands of ponderosapine and other coniferous
specles,

Criteria used for differentiatingsoll units for farm c¢rops do not, asageneral
rule, Involve substrata conditionste the degree that is meaningful end necessary
for forest crops and the management of forested lands, and especially for maun-
talnous Lands. forested orotherwise.

The Natlonal committee takesthls opportunity to stress the importance of the
generalsaell maps and other soilmaps of comparatively smell scale in forest end
woodland management. Such maps (assuming they arewelldesigned end of good
quality) are admirably suited for general planning by managers of large public
and private holdings, by county end State planners, by varlousFederal Agencles,
and by private consulting fins and organlzations. Rather than havinglittle
value because of lack of detail (as is frequently inferred) these smaller scate
maps have conslderable utility for a wlde variety of planning purposes. And much
of their attractiveness to land managers and resource planners In generalliesin
the fact that the maps are not cluttered with detail. The tnformatlon presented
is relatively easy to comprehend by non-soils people.
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One of the stpgnificant trends | ” resource management planning today is the rate

at which program planning for increasingly larger areas “f land seems to be
accelerating., Multlple use planning on the National Forests is now on the basis
nf Ranger District units which commanly consist of one hundred thousand L O several
hundreds “f thousands of acres. Riverbasinplananinginvolves watershed areas
running intothe millions of atres, Rural AreaDevelonment programsinvolve
planning on county-size areasas wellasportions of entire States and even
regions. Timber companies appear tobeincreasing their land awnershlo and many
are rapidly changiog fromtimber "holding'" te total rescurce management,

1” vrecognitlon of the potential that the smaller scale soilmaps and their
accompanying interpretive information have for petting broad scale planninz
programs on & realistic soil base, t he planning, desien, and conduct af such
surveys should be expedited |I” everv oossible way, They should be encnuraged,
After all, there Is avast acreageln these United States upon which detalled
soil surveys arenntlikelyto be conducted in the “ear future but unsnwhich,
nevertheless, much resource planning s taking place withlittle or no data
avallable concerning the basic soll resource. It behoovesusto consider the
timeliness of sallsurvey Information aswellas the amaunt of detallwhen it
comes to survey plans end design.

Committee Recommendations for the Future.

It is recommended that the National committee be continued withtwotasks. The
filrst of these would be to fnllowupon the communicationblock,{ncluding,
perhaps, amorecomprehensive analysls of the problem and aposlitive approach
towards 1ts solution. tf the situation does nnt show imnravement with the present
proposed actlons.

The second of thece tasks wiuld be to explore more tharocohiv the bnternorettve
axzpecte nf the smaller scele sa11 sxurveys of faresy, ranpge, and ather uild land
ATEAK,

The committee report end recommendatlion that the committee be continued were appraved by
the conference,

Committee Members:
C. M, Ellerbe
L. D. Giese{Acting Chairman)
J. 1. Noll
R. A. Struchtemeyer

R.

0.

van der Yoet

Olson, Chalrman
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i, Yellnger MAatl scientiate and [aresiers oick our blocks toeegher, ™
oL ltmigat lvas of sall sarveve-nesd to beara hae oy say ' Saatn Koee Y
Yo .pAannny meet atl the needs of the ascrs."
"age 3, 1:60,00) wcale ks a mistake--should hawe usee (62 570000

Tavapnt by gaomeang!  "lPrabakly becauge S0 owaz the anly geale avallable ™

lir. Hellogo: "Should bhe mutual Interest 4o both flelds to pvercome comnoalcatinn block. ™

HMr, W. Fohraan:  "Small scale =o1l maps emnhgslzed taa mach A= meecine nerds, Mans are
beire used for maltiplicliy nf purposcs--smail fcale wane will nat funniy
the information.”

Ty, kedipgge: "¢ necd Bochecmare detatled maps needed in oprreittans ~hase.™

M. Sorlvoer: ".L.mor warrled., . value preat from smell scale mAaps, . need (or peconneatscance
level sarvevs to pet informatian far bBroad plannlng croons, | cwasld oet
prcgntian from users and A sopurce of backtno,™

ir, Bartells: “Surveys shauld be mare fou Intensity deeadd rAther than ematl zeaja.”

My, Clese: """pmmittes did not saccest Snali seale mans will meret all the needs nfF (oresters,

e, Guy Smtch: “Inferenge that lorester mest be gegqualnted with hundreds of serles--would
be egater [nr kit in beiom acquatnted with aeanineg of the higher levels
rather than o many sertes--g3ptl =clentistc éo not aparectate the problens
othorx have with Serbes.™

Tr. ¥cllelland:  “Privare cnmpanles {Farest} with sott sclentists on thelr staffz make
subveys conparable o medlem Intensticy survevs--are caving For this detall.™

Lr. Kelloes: ™Interpretattons are 2olng to be to che englneering field--skld rosds across
cercaly znlls caase lend slldes--mumt have & reasonable scale to plek up, '’

(hersr Disgcusston on gpll! classificacion in Fennsylvania, Need for & different secies
va. phasing p serles befause of difference in slte index.

Gr. Crossman!  “Minor commanicarions hlack - peonle concerped with crees pat & tarse emnint
nf effnte Intn characterlzimp che molsture and temooractuere regiwe =« we shoald
da mare .

Kr, Drvedal: "Ceneral soil map interpretations needed by map vunits - nreblem nf contreaacing
204815 In same map unlt - need ta agree on grpund raies.
- CaYiforala unrking with commonity planners - they waat a single ratlng faor
eath unlt.
- entire area rated as severe 3F only 107N of ares t= severe,
- ground roles need Lo be Btated and sgroed gpon. ™
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SUMMARY OF CONFERENCE

Charles E. Kellogg

Since the proceedings of the conference will be reproduced and aveilable, 1 have no intention
of attemptinga review of al we have done here.

Wi have had our meeting iN one Of the MoOSt history-conscious end pleasant cities in the United
States., AlSO wehavemetin astate where the developments in soilscience and in agricultural
science asa& whole have had an enormous influence to raise the potential of both farm and
forest production.

Many of our discussions have gone over familiar ground. Techniques in soflseience and in the
related science* change. Tbhe problems people havechange. The effect of technology onm our
resources and on our lives has been great. Perhaps we recognize more of the advantages than
we do of thecosts of the technology itself. partly because these costs can be delayed for
awhile.

Some of our topics have beenen the agenda “early every year for some 30 years Of more, and I
suspect that many of them will be discussed for the next 30 years. Yet, most times that we
travel over the same ground. we See more. Ve seemore opportunities and more problems.

Some of the oldest topics at these conference* have been reading and writing. AS soil scien-
tists, wopt Of us do not write enough--not nearly so ouch as | feel we should. And we have a
great deal to write about. ““consciously some me" feel that when they have learned something,
this something is known by most other sail scientists. But this is not true. Wehave mot-e
opportuntty than other soil scientists to study sails in the field, whichis the only place
they really can be studied. Wecantakesoil samples inte the laboratory for detailed examina-
tion, But we cannottake asoll into the laboratory any more the” we can a volcano or river.
lmeanin Nno sense that the work we do in the laboratory iS unimportant. Without it we could
not make progress. But the finalinterpretation must consider the whole soil, including its
environment, TO apply interpretations for use,wemst also consider the social end economic
environment, not the solls alone. There is no use worrying about the productivity of aseoil
under commercial farming {f it* area is too small or if it is 200 miles from a railroad or
other meane of heavy transport. Yet we may need to study Its potential under anew or changed
economic environment.

Most of the me” at this conference have had a greet many opportunitiesteo travel, to learn,
end to seerelationships between Soils end other natural features and between goils end the
wide variety of successful and unsuccessful attempta at various uses. Much of this travel has
been at public expense., | feel strongly that me” with those opportunities have ancbligation
to write. Our scientific literature is not built up primarily by broad end sweeping generali-
zations. It is butlt up mainly by thousands of carefully recorded and explained studiesof
soil characteristics and their relationship* te the environment and to technology.

Writing is closely related to reading. And thinkingis closely related to both. Throughout
the world there are close relationships between the soils of a place and hew people live end
how they could live.

The great French historian c:fart,Elie Faure, wrote fn his History of Art, “Between the soil
of the country and the intelligence of men, there have always bee” close analogies which we
find arelogicel and necepsary asgoon as we understand that the mind invents nothing--discover*
everything.”

Of course, how people 1live and how they could live is related to other things, including their
religion, historical backgrounds. their language, and all the other influences. One does not
explain in the same way about soils to an American farmer, to a Congolese peasant, to a prime
minister in Asie trainedinlaw, and to & school boy. To understand how people think and com-
municate, we turn not only to anthropologists and philosophers hut also to the great writer*--
those who were able to capture inwriting, including poetry, how people think and how they re-
spond to association with other people.

We do not go over the same ground each time, of course. Most times we have some new subjects.
Perhaps the discussions we have had on the “se of computer technology te improve ourinterpre-
tations and to make full “se of our great masses of date my turnoutto be the start of a
great new forward thrust in the Soil Survey. Certainly | do not know Just how it willturn
out but I can predict that 1ewill not be easy to meet our goal.
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Another topic that we have discussed two or three times, and again at this conference, is the
problem of describing, naming, classifying, and interpreting the increasingly large number of
acres of soils having potential for farming and for other uses that have been moved about with
heavy machinery. As time goes on, we shall have continually i reasing numbers of such acres
tomap, for which wewill need sound interpretations, in both urban and rural areas. that do
not fit well into our present conventions, We mustnot let the conventions of earlier days

blockus in meeting this need. Perhaps some of thege older conventions have outlived their
yelevance,

We can safely say that our progress in the National Cooperative Soil Survey has been great.
This progress has resulted from progress in all aspects of soil science and in many of the re-
lated sciences. 1 Chink we can say that we have learned mare about thzsolls of the United
States in each 10-year period since 1899 than in the previous 10-year period. Qur path may
appear to be a bit uneven because we have stopped only now and then for large summaries, such
as the soil section of the Atlas of American Agriculeure of 1935, the first edition of the
SoilSurvey Manual in 1937, the USDA Yearbook Soils end Men in 1938, the second edition of the
Soil Survey Manual in 1951, end the Comprehensive system of seoil classification = 7th Approxi-
mationin 1960.

With the pubklication of the current system of soil classification wewill develop many new ideas
far the years ahead. PFirst of all, | think we will find many very useful interpretations from
the higher categories in our system of eclassification, Alsowe are going to find needs for
change in the system. Actually, | think we areliving in a time “hen soil science will expand

greatly. Thatis, it will if we work at it end put our minds to the many interactions that we
can see in the future.

1 cannot end without saying how pleased we are to have our associates from Canadawithus,
Dr. Ehrlich and Dr. Clayton. Also we are happy to have Dr. Dudal here from FAQ to take part in
our conference.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service
Washington, D. C. 20250

April 28, 1967

To: Participants and Committee Members of the National Technical
Work-Planning Conference of the Cooperative Soil Survey

From: R. D. Hockensmi th, Director, Soil Survey Operations, SCS

Subject: Report of the 1967 National Work-Planning Conference of the
Cooperative Soil Survey

Transmitted herewith is the report of the 1967 National Technical Work-
Planning Conference of the Cooperative Soil Survey.

Information on some of the items in the committee reports on which
agreement was reached was released immediately after our conference
through official channels for widespread use. Information on other items
on which there was agreement will be released soon. But other items need

further study. ‘hus, these committee reports should not be given widespread

distributici.., They have no official status in their present form.

Five (5) copies of these proceedings are being sent to each RTSC and
about five (5) copies are being sent to the office of each State
conservationist for distribution to the appropriate State experiment
station soil survey leaders and to soil survey representatives of other

agencies that are engaged in soil survey work in the State. In addition
sufficient copies are being sent for use by the State soil scientist,
assistant State soil scientist, and soil correlator. The State soil
scientist may wish to circulate one copy of this report among the GS-11
and GS-9 soil scientists, but in doing so it should be made clear that the
information, ideas, and data in these committee reports simply represent
trends in thinking and progress of work. Thus, they do not necessarily
represent official views although many of the methods ultimately may be
adopted officially.

This National Conference is held at 2-year intervals--in odd-numbered
years. Four regional conferences (one in each land-grant university
region) are also held once in 2 years but in even-numbered years. The
next National Conference is scheduled for January 27 to 31, 1969 at
Hotel Fort Sumter, Charleston, South Carolina.

The next regional conferences are tentatively scheduled as follows:
Northeastern region, New York, New York--January 22 to 26, 1968;
Southern region, Clemson, South Carolina--July 8, 9 and 10, 1968;
Northcentral region, St. Paul, Minnesota--March 20 to 23, 1968;
Western region, Riverside, California--January 22 to 26, 1968.
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The primary purpose of these conferences is to aid in the continued

devel opnent and improvement of standards for carrying on all phases of

soil survey work. Of special importance are techniques for field mapping,
soil descriptions, legends, soil classification, soil survey interpretations
(both farm and non-farm), and soil investigations; the development of
adequate terminology with enough precision and standarization to permit

use of automatic data processing to aid in making more rapid and effective
use of soil survey information; and methods of compiling soil maps and
preparing manuscripts for the published soil surveys. Much of the work

is performed by technical committees prior to the conferences.

The National Conference makes effective use of technical committee reports
of the regional technical work-planning conferences of the Cooperative Soil
Survey. The national committees study and express their views on proposals
made by the regional committees. In this way the regional committees have
clearer guidelines in moving forward with their committee assignments in
future work.

Participants in the National Conference include (1) scientific and technical
leaders of the Soil Survey staff from the National headquarters office and
members of the principal soil correlators offices; (2) one State soil
scientist from each of the four groups of States who attends on a rotation
basis; (3) one to three land-grant university representatives from each

of the four soil survey committees of the four land-grant university regious;
(4) one representative of each Federal agency directly concerned with the
National Cooperative Soil Survey; and (5) others from the Soil Survey staff,
SCS technical branches of closely related work, and other representatives

of State and Federal agencies when they have a definite place on the agenda.

Attendance at regional soil survey technical work-planning conferences of
the Cooperative Soil Survey consists of one or more representatives from
each of the land-grant universities; one from each agency cooperating in
the soil survey other than land-grant universities; SCS soil correlation
staff in the respective RTSC; State soil scientist, or soil correlator
or both and perhaps assistant State soil scientist in each State within
each land-grant university region; one representative from other Federal
agencies cooperating in the soil survey; one or two from the National
headquarters office in the Soil Survey; and others, such as range and
woodland conservationists, conservation engineers, and agronomists on
invitation by the regional conference steering committee. The chairman-
ship of each regional conference alternates between the land-grant
university group and the SCS.
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Soi| Conservation Service
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UNI TED STATES DEPARTMENT OF AGRI CULTURE
Soil Conservation Service

NATI ONAL TECHNICALC¥CRK-PLANNING CONFERENCE
THE
COCPERATI VE SO L SURVEY
New Ol eans, Louisiana, January 23-27, 1967

Charles E. Kellogg

Qur soil survegs are used by nore and nore peafle each year
They serve as bridges between the body of know edge about soils
that has been built up through research and experience and
specific tracts of land. Yet at this time rural America
continues to face serious adjustments in soil use. | should
like to talk with you briefly about the probable role of the
Soil Survey in guiding these adjustments in ways to pronote
econom ¢ devel opnent. That is, we will have a big role if we
deserve to have it. That is up to us.

Since around 1890 in the United States, the volune of know edge
about soils and their behavior has doubled, or nore than doubl ed
each lo-year period over the previous one. As you know, we already
recogni ze about 70,000 to 80,000 kinds of soil in the United States.
Each has a unique conbination of a great many characteristics.
These combi nations of characteristics determne the behavior of
each kind of soil and its response to nanagement or mani pul ation
when used for farmng, forestry, range, highways, housing,
recreation, and so on.

The soils of the country have been studied, classified, interpreted,
and mapped cooperatively with the land-grant colleges of agriculture.
This has been very fortunate. They have the lion's share of the
research results we need to help us. It is through the Soil Survey
that the results of other soil and related research of USDA, the
State agricultural experiment stations? and other research
institutes are made available for predictions of the behavior of
kinds of soil under different uses and with alternative managenent
syst ens.

Sources of information are world wide. Traditionally American

soil scientists have studied cooperatively with soil scientists
throughout the world. Many from overseas have worked with us in

our country and we have worked with themin theirs. The sane

conbi nations of soil-formng factors produce identical kinds of
natural soils anywhere in the world. Thus, many countries have soils
simlar to ours in the United States. The results of research

and experience abroad are as useful to us as our own results

provi ded we know where the soils fit in our nationw de system of

soil classification.
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over the last 15 years we have devel oped a muchinproved

system of soil classification that greatly aids this process

of transferring results of research among countries and anmong
States within our country. Not only that, the systemalso
permts nore nearly quantitative predictions at [ower categori-
cal levels and far better generalizations at high categorical
levels. | amconfident that we have nuch greater potentia

for making interpretations useful for econom c devel opment than
we have been able to nake in the past.

| nprovenent in Anerican Faming

American farmng continues to face drastic changes in soi

use as it continues to advance its already high |evel of
efficiency. Efficiency is promoted in two broad general ways:
(1) by selectinﬂ for use those kinds of soil that are nost
responsive to the conbi nations of practices made possible by
nmodern science and technology; and (2) by fully utilizing the
know edge of natural science, social science, and technol ogy

to work out farmng systenms with the highest outputs for the
inputs on a sustained basis. In practice it is not easy to
separate these two inportant influences. Analyses of crude
statistics have led to false clains for the effects of sone
conbinations of practices. For exanple, the increased vyields
of potatoes, corn, and several other crops have been attributed
whol Iy to inproved managenent whereas soil selection has
commonly been an inportant factor. For exanple, in the South
when farners had available high quality fertilizers at |ow

cost after ™A, they could afford to fertilize their forage
crops. Wth the reduced power rates they could have refrigeration.
This made it possible to use the sloping and erosive soils for
forage and to concentrate the corn on | ess sloping soils nore
nearly suitable for corn and where water control Is easier.
Sinilarly, soi|l selection had a great deal to do with increased
yields of potatoes in Mine.

Early settlers in the United States brought their farmng systemnms
with then. Were they settled on soils somewhat |ike those they
had in EuroFe, these systenms worked fairly well. In the Geat

Pl ains wholly new systems had to be devel oped. In the ranpaging
settlenment of the 19th century success or failure of many farm
famlies was primarily accidental. Those who happened to get

on soils that were responsive under the state of the farmng arts
at that time became prosperous and conservative. Those who
settled on unresponsive soils failed and some becane radicals.

In the early 30's they were called "Oakies.” Although the
westward expansi on was general |y sucessful, if we ignore

t housands of heart-breaking failures durin%bthe 19th century,

It was mainly these failures that got the Soil Survey started

at the end of the 19th century.
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It seens clear that Anerican farmng will becone increasingly
competitive  Those lacking understanding of soil selection,
busi ness management, and the technical basis for their enter-
prises will continue to feil. To keep Anerican farmng com
petitive means education and change. Yet & side effect of
many recent price support prograns having a historical base
has been against change

As science and technol ogy devel oped, unlike kinds of soi
responded very differently to new and specific conbinations of
crop varieties, water control, fertilizers, and pest control.
During the early years of farmng, fertilizers were very

costly. Consequently farmers Elaced a high premumon soils
having al ready a noderate to abundant supply of plant nutrients,
even though they had other characteristics that made water
control and mechani zed tillage very difficult.

Thus some of the soils that were highlg prized by farners of

even 30 to 40 years ago can no | onger be used successfully for
crops. Many of these soils have been converted to |ess Inten-
sive uses or to nonfarm uses, and many nore acres of the sane

ki nds of soil should be converted. Their continued use contributes'
to soil erosion and sedimentation or to soil blow ng; but nore
inportant, their continued use for farmng contributes to rural
poverty. These soils sinply do not respond economcally to

addi tional inputs of |abor and materials conpared to other

soils under the current farmng arts.

Yet many kinds of soil that are naturally lowin fertility and
were considered poor for farmng 30 to 40 years ago can now be
made highly productive under new conbinations of practices that
include | owcost fertilizer, inproved plant varieties, and
effective water control at |ow cost.

| would suppose that sonewhere around 45,000,000 acres are now
used for crops that are not well suited to econom c farm ng;
yet we have a | arge acreage, around 200,000,000 acres, that
coul d be used under nodern systens for econom c farm ng.

Qut standi ng exanpl es of suchkinds of soil are found in the
Coastal Plain of the southeastern part of the United States,
all the way from eastern Virginia to east Texas. Under the
present state of the farmng arts and conpetition there is
hardly an acre of soil in this region that naturally has
sufficient nutrients for the plants. But with the present
cost of fertilizers, whether a man puts on 500 pounds per acre
or 800 pounds per acre does not affect his operating budget
very much. Because of their lowrelief, water control systems
are not very expensive. The total heat units are high; the
grow ng season Is long, and noisture is conparatively abundant
because of the notural rainfall. Water for suppl ementa
irrigation can be had fairly easily.

- T
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Wil e there appeared to be lrrge surpluses of several key
crops. adjustnments in farmng that brought into use new acres
of eropland through lend ciearing and devel opnent were
difficult to say the least. To many, the cost of price support
and of storage beyond reasonabl e insurance a%ainst ener genci es
seened high. (I cannot resist adding that these costs seened
hi gh when conpared to no cost; they don't seemso high if
compared t0 the tax and price benefits for several other
segments of the Anerican econony.) Now the situation is
changing. Demands for farm products within the United States
and to meet conm tnents abroad call for at |east nodest
increases in production. Certainly a significant part of the
needed i ncreases can be had by inproved systens of farmng on
responsive soils already being cultivated. A great deal could
come fromthe devel opnent of arable soils fromresponsive soi
now covered with brush and trees. At the same time those acres
of soil now used for crops but not well suited to farmng
shoul d be devoted to less intensive uses or to0 nonfarm USeS
because of their |ow productivity for crops under any known
conbination of practices.

Actually we in the United States have an abundance of soils
suitable for cropping, for forestry, for housing, and for the
many ot her nonfarm uses. Wth reasonable soil selection and
managenment systems, there is no need to cultivate soils giving
| ow yields, nor to put houses where they will slip down hill
crack up, or be flooded

Consi dering the attachment people have for their hone sites

and thei» comunities, adjustments of farmng from unsuitable
soils to suiteble ones are slow. The best time to nmake efforts
to hel p people seek the kinds of soil most suitable for farming
is during periods of expansion in farmng. The same is true in
hel pi ng peopl e seek kinds of soils suitable for housing and

ot her nonfarm purposes--when these needs are expanded. Thus

we need nore precise general soil maps at scal es of about
1,1rq00,000 that show the potential arable soils of high
qual ity.

Responsibility over Land

Most earlﬁ settlers along the eastern seaboard came there
because they wanted |and--the great synbol of security to
peopl e of the 17th and 18th centuries. Because the aristocracy
and the church controlled nost land in Europe, people came to
America for land and opportunity, They wanted to avoid the
kinds of control that had existed in western Europe
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So during our history. the Anmerican people have adhered to the
policy of private use and ownership of land that gives returns

In the short-run--within the working life of a famly. They

have agreed to public ownership of Tand that gives returns only
over long periods and of |and urgently needed for public purposes,
such as roads, schools, parks, and the |ike

Thus the Constitution of the United States provides that the
rights of control, or the police power, over private land are
responsibilities of the States. Laws for rural zoning and land-
use regulations nust cone from State |egislatures. Thus, zonin
ordi nances, of which there are many, are pronul gated and police
by | ocal governments as provided for by State legislation. The
Federal government, however, has responsibility for promoting
the general welfare, including that in rural areas. This, of
course, includes research, especially such activities as the Soi
Survey, whicw nust- operate nationally to be effective. In addi-
tion, these research prograns are also cooperative wth other
appropriate institutions.

During the last 30 years nmany of the progranms aimed at bal ancing
farm production have rested partly on the general welfare clause
of the Constitution wthout a pooling of national resFonsibiIity
with the State authority for zoning and |and-use regulations.

It seens to me that ways should be iooked for whereby Federa

and State authorities can somehow be pooled in the interest of
avoi ding wastes of public and private funds, of resources, and
of human |abor. Since we have so nuch land in the country wth
hi ghly responsive soils for farmng that are not now used for
farmng, it seems a pity to continue to useunresponsive soils
wher e returns,management and | abor are bound to be |ow

As we have discussed at other neetings, we in the Soil Survey
are obligated to define alternatives for soil use. In the
strict sense we do not make recommendations or decisions. These
are made by State and |ocal boards established for the Purpose
Their decisions are subject to review by the courts. If such
boards are to be successful, they nust draw citizens affected

by the decisions into the planning process.

Qur job in the Soil Survey is to furnish citizens all the rea-
sonable alternatives for the use of individual kinds of soil,
together with predictions of the outconme of these alternatives,
in as nearly quantitative terms as possible. This requires the
assembly of an enornous anount of data synthesized into terns
that can be readily understood.

Al though we have made a good deal of progress, | think we have
reat unrealized potentials. Wen | go out to a county that I
ave studied a bit in advance, | can usually predict the answer

that | will get froma work unit conservationist or a county
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agent if 1 ask "What are the principal problens here?" Most
commonly T amtold the problenms for making the existing system
of use function vetter. Unhappily , Tgetmanv Of TNHhESe kinds

of answers trom soil scientists. The major ourpose of national
and international soil correlation is to make avail able infor-
mation t0 local peopl e abour Other uses and systenms that may

pe adapted to their soils even though they have not previously
considered them Actually. we do a great deal of this. But
nmost of the study comes after some business man, farner, or
cooperator has quizzed us about a proposal. Very commonly in

my experience we have been asked, "Could strawberries be pro-
duced here if a suitable processing plant were available' ?"

W have been asked simlar questions about many vegetabl e,
truit, fiber, and other special crops, in fact, about nost crops
n the whole long list. But not commonly have we ourselves, as
Soi | scientists, made the originat proposal of these alternatives.
Here is where we have been weak. Now, of course, in considering
a new alternative, many other people need to take part. Are
there enough farmers to justify a processing plant? Are capital
and nmanagenent available to operate it? Somebody needs to make
an analysis of the market, and so on. But in our published

soil surveys we have left out many alternatives--alternatives

to which the soils were adapted--that should have been clear to
us froma study of what people have done successfully under the
same conditions elsewhere.

(oj ectives in Planning

To realize our function in planning, we need to work with many
other people. W do not need to be able to do evea%thing our -
selves and certainly should not get into areas in which we |ack
conpetence. Yet we do need to know eiough about it to realize
what kinds of hel pful studies can tie made. This field is chang-
ing very rapidly. Mdern conputers make possible orderIY pro-
jections of population and of demands for education, public

heal th, and goods and services of many Kinds.

W nust continually bear in mnd the princufle of conbi ned
resoucce use. This principle, of course, derives from a nore
basic one. the principle of interactions, which we have discussed
many times. This is a key principle in weighing the influence

of one or nore soil characteristics in that great conbination

that makes a soil of a certain kind. This term"conbined resource
use" is used in two related senses: (1) the use of the sane acre
for several purposes, say watershed protection, recreation, and
forestry, and (2) interactions anong different uses of different
tracts of land wthin a given region, trade area, or commnity.
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To take a simple example, farming alone is rarely efficient .
enough to pay all the costs for transport and social services.
Even though the soils were highly responsive, most of us would
be very slow to recommend a new farming settlement: in a wild
area that did not also have potentials for other enterprises--
say for some combination from among mining, hydroelectric power. ’Y
forestry, ranching,or others. This is one of the reasons why

farming has done so well in the Midwest. The costs of transport

and all the social services are widely shared by many activities.

Now. of course, this can be turned around to show that an effi-

cient system of farming helps promote other activities.

Community Planning

We all understand that community planning has two separate but
overlapping steps, general planning and operational planning.

The soil survey contributes to both. We know that maps for the
two purposes are quite different. For general planning one must
have a fairly small scale in order to visualize a county, commu-
nity, or trade area as a whole. With the resources thus displayed,
people can see about where roads should be built, recreational
areas planned, farming protected. forest reserves set aside, future
housing developments expected, and so on. After presenting the
alternatives clearly, for the development of any one of these,
people need a map on a larger scale, around 1:20,000 or 1:15,840. .

Then too, in community planning one rarely has an opportunity to
start from scratch. People are living there. They have their
individual goals and plans. These too are relevant parts of the
data that need to go into defining the alternatives, not just
the soils, water, and plants. People need to be fully aware of
new opportunities and the prospective changes in competition
between the alternatives.

We can call the attention of local boards to successful planning
and zoning elsewhere under comparable situations. There are now
a good many examples to be drawn from. But | again emphasize,
we cannot make the decisions. We must resist this. Unless the
local boards take the responsibility, our efforts and theirs will
be wasted.

The stakes are very high in community planning. The amounts of

money being wasted from using soils unsuitable for housing, roads,

and the like are simply enormous. If the alternatives are made

cl ear, it is easier to do community planning than national planning.

People living in a community share the schools, hospitals, roads,

police force, and all the other services. If these are bad, all 1
suffer. If they are good, all benefit. If the farming does very

well, there is more business and more taxes coming into the com-

munity for social services in the towns. If the economic enter- .

grises: in the towns do well, there are more taxes coming in that
enefit people on farms.



V¥ shoul d |ike to enphasize again the fact that many kinds of
skills are essential in planning resource use with people. |
know that we have an inportant contribution to nake. But so

do hydrol ogists, economsts, foresters, political scientists,
engi neers, lawers, and many others. In this age of specialization
sonme of us have trouble commnicating with these other groups.
Success with our work depends onourlearning to do just that.

V¢ do not have to go so far as to become an engineer or an econ-
om st or a political scientist to be famliar enough with the
subject and the jargon to talk with themand cooperate on nutual
problens.  Some people say that specialization |eads to narrow-
m ndedness. | do not believe this. | have never seen an exanple
of it. But | have see many instances where narrow m nded people
have specialized.

If we are to realize the potentials for the use of soil surveys,
and | think the potential is enornous for national, regional,

and conmuni ty planning, we nust be able to comunicate clearly
with many kinds of people. W nust |earn about these other

facets that are vital to success and we nmust be able to explain
our contribution in rather sinple ternms. And when | say "sinple,"
| do not mean superficial or silly. And our know edge of soils
and their behavior nust be as broad and as deep as we have the

i magi nation, intelligence, and discipline to deliver.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

NATIONAL TECHNICAL WORK~PLANNING CONFERENCE
UF THE
COOPERATIVE SOIL SURVEY
New Orleans, Louisiana, January 23-27, 1967

H. B. Martin

1. Welcome <"to the Southern Region and to New Orleans.

2. Regards from D. A. Williams and regrets that he could not attend.
His best wishes for a successful meeting.

3. Soil surveys made under the National Cooperative Soil Survey have
become one of the wost useful and unique services of the SCS. Soil
surveys are made cocperatively with State agricultural experiment
stations, other Federal agencies, soil conservation district
governing bodies, county governnents, and other local organizations
and groups.

The use of our soil survey information in non-farm endeavors is growing
by leaps and bounds. There have been a number of contracts made this
year by local, county, city and ocher units of government to help

speed up soil surveys and to give fresh interpretations for urban expan-
sion, for highway locations, for developers and other purposes. It is
getting to be big business. It resulted in strong support in the last
session of Congress to pass Senate Bill 902 (Now P.L. 89-560) which
recognizes that the SCS must not only make soil surveys, but help with
their interpretations for agricu.tural areas as well as non-agricultural
areas. This bill passed with almost unanimous vote in both houses.

Planning commissions; engineers, construction companies; planning consultants;
county, city and town governing bodies are finding the soil survey very
useful in avoiding problem soils. What we have learned about selecting
soils for farm and forestry use can be applied equally well to selecting
soils for use in housing, highways and many other uses. There is no need to
put houses where they may slide downhill, settle and crack, or be flooded,
or where they cannot be beautified with growing plants. Soil maps interpre-
tated for uge in rural-urban fringe areas contain information on the
engineering properties of soils that involve their suitability as subgrades
for roads and foundations for buildings, for septic tank disposal systems
and iocation of pipelines.

There is a great need to speed up the soil survey program and at the gsame time
to reduce costs. | think it is a challenge to all of us to find ways and
means of reducing Coats of seil mapping and publications. Our Administrator
has emphasized this fact many times and is giving it his personal attention.
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It has become obvious that many of the critical demands cannot wait for
published soil surveys. Even with the highest achievable rate of

publishing soil surveys under our regular publication series, it is going to
be necessary to make greater use of soil survey field sheets and published
soil reports to meet urgent demands for soils information. While we can
and should release soil survey material as it becomes available; we, of
course, do not want to sacrifice necessary quality. Also, we should not
sacrifice our goals of placing our findings in libraries for future
reference and for more widespread use by the public.

Cur Administrator, in a message to the State conservationists, said:

“We must find new and effective ways of making soil maps and interpreta-

tive reports available in advance of the time published soil surveys can

be available. We intend to step up the rate of publication of soil

surveys but the best we can do will not be fast enough to meet the urgent
demands for soil survey information from planning boards and other potential
users of soil surveys. This means that instead of waiting for published

soil surveys, we must devise special reports that can be reproduced quickly,
making use of reproduced field sheets and usable, interpretive explanations.”
He further stated that excellent progress is being made in moving correlations
along, but there are still, however, opportunities for improving correlations
and reducing their costs. He emphasized to the group the great importance

of good initial reviews, and good progress reviews which, if acted upon
promptly, can avoid unnecessary costs. He concluded by saying that this is
a matter of good management.

In Fiscal Year 1966 the SCS used 18.5% of its appropriated conservation
operations funds in the soil survey program. While the job is growing
bigger, the Federal dollars for assisting in this work are not increasing.
It is hoped that more non-Federal dollars can be made available to speed up
the cooperative soil survey program. Dollars that can be used for men to do
mapping, and dollars that can be used for publication. It is estimated that
about $700,000 of non-Federal funds for soil surveys are available to the
SCS in the 1967 Fiscal Year. In addition, other cooperators in the National
Cooperative Soil Survey are using about $2,182,000 under their own administra-
tive direction. It will be a challenge to everyone repreeented hare today
to help secure moredollars for this important work; a particular challenge
to secure more non-Federal dollars.

We are moving into a period of regional, area and county planning. More

and more emphasis will be placed on soil surveys. We are already experiencing
more and more requests for soil surveys in areas of rapid expansion Of
population and industry. The ability of the world to feed its people will

be receiving an acid test during the next few years. Assistance is being
requested from soil scientisté in the U.S. to help in the development of
crop-producing lands in other parts of the world. The soil survey is

a basic step in this development program, and the work being done by soil
scientists in the U.S. is a basis for making soil inventories and inter-
pretations in other parts of the world.

Gentlemen: My best wishes for a successful meeting.
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Dr. Leahey stated in his 1965 report that ARDA in 1963 organized a

Canada Land Inventory Section that was given the responsibility of obtaining
an inventory of the land resources in the settled and fringe areas of
Canada. This inventory was to cover present land use, and the soil
capability for agriculture, forestry, wildlife and recreation. ARDA
officials approached the National Soil Survey Committee and a cooperative
arrangement was made, and later accepted by the senior administrators, to
provide a soil capability for agriculture inventory and later give some
assistance for inventories for forestry, wildlife and recreation. In 1963
a soil capability classification for agriculture was devised, similar to
yours in most respects, and the survey was initiated in the same year.
Today, four years later, all the areas with soil surveys, of about 250
million acres, have been covered. This encompasses practically all the land
in farms although our farm lands do not exceed 200 million acres. The

ARM boundaries, however, have been extended to about 600 million acres to
cover the areas with some potential for development in either one or more of
the inventories to be made. The inventory for agriculture will be extended
to cover another 50 million acres, that of forestry about the same total
acreage, but in part this latter coverage will be for lands not included in
the agricultural inventory. To date about one-fourth of the 300 million
acres for the forest inventory has been covered. Because of a shortage

of trained personnel it will take another five years to complete this
project. The inventory for recreation within the ARDA boundary is expected
to be finished next year and the inventory for wildlife, separated into

fowl and ungulates, is expected to be completed by 1970. All the inventories
are based primarily on soil survey information.

Colored maps on soil capability for agriculture on the scale of 1:250,000
are being printed. At this scale a total of 80 different maps will be
needed to cover the area. Also at this time, maps at the scale of 1:50,000
are being scribed and are being runm through a scanner to determine the
acreages of the delineated areas. The scanner, assumed to be the first one
of its kind in the world, can scan a map of 48 inches by 48 inches and
record the acreages of individual or multiple unité on tape in 10 minutes.
Theoretically the scanner can read an area as small as 1/100 of an inch.
At present this instrument is being tested and likely will not be in full
operation until March, 1967. The problem is not the speed at which the
scanner operates but at the speed maps are prepared for the machine, At
present a 30 inch by 30 inch map on the average requires about two days

to prepare for scanning.

We are preparing a soil map of Canada at the scale of 1:4,000,000 and

an additional one with modifications to suit the requirements set forth by
those responsible for the FAO/UNESCO world soil map. The latter map is
being prepared in a manner that will permit a correlation of soils and
boundaries along the International Border. This correlation, in part, was
facilitated last summer when a roils tour from Manitoba to British Columbia
was made with participants from the United States, Mexico, Argentina,
Canada and FAO, Rome, represented by Dr. R. Dudal, principal correlator

for the world soil map. To finalize our map for North America, however,

it will be necessary to make some adjustments along the border, particularly
in the Great Plains and mountainous areas of the west.
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An interesting and useful {our oi organic soils was made last fall in
parts of 4isconsin and Minpesota in company with representatives from

ihe north central and western regions and from Canada. A similar type

oi tour is planned in 1967 for western Canada, beginning in Manitoba

and finishing in British Columbia. This tour is scheduled to pass

along a route where a nuwber of organic soils have been sampled and are
presently being analyzed for fiber content, ash content, water-holding
capacity, pH, bulk density and sodium pyrophosphate solubility. | have
asked Dr. Rouse Farnham to participate and would be happy to have anyone
clse from the United States who would like to come. This exchange of ideas
on mutual problems has been very useful especially to us in Canada and |
think toursof this kind help to overcome sowe of the obstacles we are faced
with as well as orienting our thinking and subsequent criteria used in
definitions of soils in the classification scheme.

The preceding section of the report is a brief review of some of the
major soil activities in Canada and in conclusion | wish to thank you.
Dr. Kellogg, and your colleagues for the assistance and courtesies
extended to us in Canada and the invitation to attend this meeting.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE OF T COOPERATIVE SOIL SURVEY
New Orleans, Louisiana, January 23-27, 1967

Report of the Land Grant College Representative of
the Northeast Region

David E. Hill

The Northeast Soil Survey WOr k Planning Conference was held in New York City,
January 24-27, 1988, The Conference was attended by 38 members representing
thirteen experiment stations, 15 state staffs, regional correlators and
Washington office representatives of the Soil Conservation Service and repre-
sentatives from regional cooperators, U. S. Forest Service, and Vermont
Department of Forests and Waters. We were especially happy to have experiment
station and SCS representatives from Kentucky, Ohio, and Virginia join us at
the conference. Invitations, extended to these states, were prompted by the
reorganization of SCS areas of responsibility Hopefully, these mnew contacts
will be maintained for their contributions to the conference broadened our
scope by increasing communications between the Northeast Region and the North
Central and Southern Regions. | realize that the three states involved have
had their own alliances in the past and that most will continue to maintain
these in the future but the benefits accrued by their attendance at both
regional meetings are well worth consideration.

While on the subject of communication between regions, | was very happy to
receive several copies of the report of the Northcentral Regional Workshop

to pass on to our Committee Chairman. | think that each region should follow
suit in the future. This will improve communication between regions and enable
regional committees to keep abreast of their counterparts in other regions, Of
course, many of the thoughts of regional committees are passed on through the
reports of national committees, hut I'm afraid that much dialogue is lost in
the process.

Five committees met in conference session on the first day of the conference.

The following day, seven committees reported, two of which had completed
their tasks by correspondence. The committees were:

1. Benchmark Soils (permanent committee)

2. Technical Soil Monographs (permanent committee)
3. Series, Types and Phases.

4. Classes and Phases of Stoniness and Rockiness.
5. Soil Moisture.

8. Mwde Soils.

7. Northeast Soil Association Map.
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Most Of our committees had specific charges giventhem by corresponding
national committees. Only +he Committee on i he Northeast Soil Association
Map functioned due to charges initiatedwithin the region.

The Benchmark 8oil and Technical Monograph Committeesreportedthe usual lack
of accomplishment of the programs during the past biennium because of con-
fliets in time. In 1964, we called to the attention of Experiment Stations
and State SCS Administrators the needs of the program but. without apparent,
success, A few Benchmark reports are in the mill but. none have been published
in the Northeast since 1964. Also, the Technical Monographs program is
stalled because of lack of authors.

A committee was formed to explore the possibility of completing a Northeast
Soil Association Map. Interest was generated by the Northeast Soil Research
Committee and the work planning conference was asked to evaluate the need and
assess the feasibility of such a project. Plans for such a regional asso-
ciation map were suspended in 1960 pending completion and adoption of the new
soil classification system. The committee passed a favorable report. on to
the Northeast Soil Research Committee, testifying to its need and feasibility
and also suggesting that project financing and personnel assignments should
come from Experiment Station and University organizations.

The Committee on Criteria for Soil Series, Types and Phases, in response to
the need for studying the criteria used in differentiating series, types, and
phases in the new Soil Classification System, outlined a program of study to
be completed before the National meetings. This supplemental report has been
circulated. The Committee limited its study to the analysis of criteria being
used to separate series within families.

The Committee on Stoniness and Rockiness was concerned with evaluating the
proposals of the National Committee and making specific recommendations on
limits for classes of stoniness and provide phase designations and definitions
based not only on the percentage of surfaces covered by stones but spacing
between stones and volume of stones above the surface. In addition, the
Committee was to test classes of rockiness in the field much the same way

as stoniness classes were tested,

The Committee on Soil Moisture spent considerable time discussing permeability
classes in relation to the method in which rates are obtained, Since the
Uhland core method and the auger hole method are not comparable in theory,
caution must be exercised in applying these two methods in determimion of
permeability classes. The use of the Uhland core method for interpreting
permeability for septic tank performance was also cautioned, especially in
soils with lithologic discontinuities. The committee further discussed

other topics as requested by the National Committee.

The Committee on Made Soils did not receive a specific charge from its
National Counterpart but in the discussion which followed thepresentation

of the 1965 National Report, it was agreed that there was a need for actual
measurements and descriptions of disturbed areas. The members of the regional
committee made such measurements this past summer and a supplemental report
was submitted this past fall and forwarded to the appropriate National
Committee,



Following presentation of committee reports, we had a half-day
symposium and discussion of soil percolation testing. The purpose of
this symposium waa to present various facets of percolation test research
being conducted in the Northeast. Studies at Beltsville involved long
range or sustained teats; those in Pennsylvania involved variations
incurred in constant and variable heads and pilot computer studies
assessing the relationship between percolation rates and various physical
propertiea of the soil determined in Pennsylvania’'s soil characterization
program; those in Connecticut involved studies in the principles of water
flow in percolation teat hales and site and seasonal variation.

The remaining time was devoted to discussions of National Committee reports
not represented by Northeast Regional Committeea and other special topics
of mutual interest.

Following presentation of the last topic “Projected Soil Survey Schedule”,
the conferees had a lively discussion about scheduling of surveys and recent
changes in the correlation procedures. The conference went on record with a
unanimous vote to urge that an additional correlator be added te the Principal
Correlator's Office to:

1. increase field contacts in preparing correlations, and

2. to reduce the amount of special assistance that is nor being
required to handle the inecreased work load due to increased
areas of responsibility within the region.

The Chairman for the 1988 conference is Walter J. Steputis, SCS, Orono, Maine
04473 :; Vice-Chairman is Dr. Roland A. Struchtemeyer, Agronomy Department,
Univeraity of Maine, Orono, Maine 04473.
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UNI TED STATES DEPARTMENT OF AGRI CULTURE
Soil Conservation Service

NATI ONAL TECHNI CAL WRK- PLANNI NG CONFERENCE
OF THE
COOPERATIVE SOIL SURVEY
New Orleans, Louisiana, January 23-27, 1967

Report of the Land-Grant College Representative
of the Southern Regi on

G R. Craddock

This report is a summary of recant coordinated activities and plans of
the Experiment Station Representatives in soil survey in the Southern
Region; and a report of the biennial Southern Regional Soil Survey Techni-
cal Work Planning Conference held at Lexington, Kentucky on June 3%-9, 1966
with H.H. Bailey, University of Kentucky, Chairman and J. H. Winsor,

8C8, Vice-Chairman.

General Conference

About 61 delegates were at the Conference. Representatives attending the
Conference were from the SC§, State Experiment Stations, Forest Service,
Tennessee Valley Authority and Colleges that teach Agriculture. Repre-
sentatives were present from ten Southern States and Puerto Rico.

The Conference adopted a document entitled Purpose, Policies and Procedures
which provides guide lines for the operation and activities sponsored by
the Southern Regional Soil Survey Technical Work-Planning Conference.

This document clearly delineates responsibilities of the Executive Committee
and Officers.

Committees developed reports by prior correspondence and meetings at the
Conference. These include:

Climate in Relation to Soil Classification and Interpretation.
Classification and Nomenclature of Made Soils.

Classes and Phases of Stoniness and Rockiness.

Application of the New Classification System.

Organic Soils.

Soil Surveys for Forestry Uses.

Soil Survey Reports and Maps.

Engineering Application and Interpetation of Soil Surveys with
Special Preference to Urban Fringe and Irrigated Areas and
Highways.

9. Fragi pans.

XN TR wN e
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A new group, the Southern Forest Environment Research Council, participated
in the Conference. A representative of this group was made an official
delegate.

Clemson will host the Work-Planning Conference in 1968. Travel restrictions
have prevented this group from meeting in Puerto Rico.

Soil Survey Related Activities

Interest in the engineering, forestry and non-farming uses of soil survey
information is rapidly expanding in the Southern Region. County and State
Planning Boards are not only requesting soils information but are hiring
soil scientists as consultants.

Several of the States have recently published State Soil Haps. The scale
1:1,000,000 has been generally adopted. Joining with adjacent States has
been primarily comparable at the major land resource areas.

There is interest in the area in developing effective ways to teach the
New Classification System. During the conference at Lexington a Symposium
was held on Teaching the New Classification System. Dr. Neher, Professor,
Texas College of Arts and Science, Kingsville, Texas and Curtis L. Godfrey,
Associate Professor, Texas A&M, presented a paper before the Southern
Regional Groups at Lexington entitled _A Study and Teaching Guide for the
Nev_ System of Soil Classification. Other participants were Dr.. B. L. Allen,
Dr. M. E. Springer, Dr. A J. Baur and Dr. G. D. Smith. Mr.R.E. Daniell
served as moderator.

The Southern Regional Soil Survey Work Group has for several years been
interested in the tropical soils of Puerto Rico. Under prime consideration
is a proposal for the sponsorship of a Tropical Seils Seminar or Conference
to be held in Puerto Rico in 1969.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE
COOPERATIVE SOIL SURVEY
New Orleans, Louisiana, January 23-27, 1967

Report of NCR-3 Representative

H. P. Ulrich

The NCR-3 Soil Survey Committee Meeting in Chicago January 9. 196.7,
accepted your invitation to present things which were of more concern to
the region and then selected me to be their representative.

There are several ways in which the University programs are contributing

to expanding and developing soil survey programs. The popular land judging
program has been brought to a higher level in the University competition
and is leading to more interest in soils. The soil science courses
including classification and survey courses are in some measure providing
recruits for the Federal and State staffs.

In the research field graduate programs are providing information that

will aid in a better understanding of the management, genesis and classifi-
cation of soils. It is believed that soil laboratories must provide a
great deal more data to support the new classification system. Such
information will aid in the classification, the mapping, and management
recommendations.

Most of the increased demand for soil survey material has come from urban
expansion or county planning activities. A report prepared by Marvin T.
Beatty, Soil Extension Specialist for Wisconsin, shows that 10 years ago
use of soil surveys was largely in Conservation Farm Planning. Today

this continues, but use of the materials is expanding for local and regional
land use planning, subdivision plat review, for development of zoning and
sanitation ordinances, for higway engineering, for economic planning for
agriculture, for soil test recommendations, etc. Beatty emphasized the
need for using segments of the soil reports tailored to fit a variety of
needs.

In Indiana 7 counties have offered $25,000 to secure and support a soil
survey program for their counties, 5 of which are chiefly for urban expansion.
This will largely make up the reduced allocation from Federal funds.

However, there continues to be a shortage of trained personnel to make the
surveys. There is also concern that inadequate use will be made of existing
older surveys of good quality. We think that this stem6 from 2 _sources.

(1) The effort to make all present day mapping suitable for eventual
publication. (2) that not enough latitude is given to district conserva-
tionists in the use of older surveys which are less accurate in slope and
erosion detail. Many of the older soil reports would be suitable for local
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programs including urban development if soil extension personnel
assisted in their use.

In the publication field States are putting out general soil maps, county
detailed reconnaissance maps such as those of Wisconsin, interim reports
such as those of Ohio, and in Indiana a sesquicentennial volume called
Natural Features of Indiana, chapters of which covered the geology and
soils of the State.

One of the things which is needed is a bibliography of the soil reports
and related information. There are frequent calls at the Land Grant
College Libraries for soil reports and materials related to classification
and use. Local use is dominant, but there are calls for materials from
other States and foreign countries. At the Purdue Library use is made of
the Highway Research Board Bibliography of Agricultural Soil Maps dated
1957. There is no bibliography which lists all soil reports by whomsoever
made nor related information on management and use. This is a valuable
teaching and research tool which the USDA might be best equipped to
prepare.

Clay mineralogy is one aspect of the New Classification System in which
there is much interest. When E. P. Whiteside proposed including clay
mineralogy among the family criteria it was expected that there would be
consultation with the clay minereslogists to develop the best use of this
tool. At the present time it is necessary to make classifications with
little or no information. At this time there are no acceptable standards
for determining the clay mineralogy because the methods are still in the
experimental stage, various size fraction8 are in use, the proportion of
non-crystalline material cannot be ® ccurataly determined, and the interpre-
tation of x-ray and DTA patterns has not been standardized. Furthermore the
clay mineralogy has not been reliably related to the management properties
of the soil. The NCR-3 soil survey committee proposed that the National
Work Planning Conference attempt to resolve these problems with the clay
mineralogists. It was also suggested that information presented by the
various N.C.R. States at the Lincoln workshop about 1966 be assembled and
dir tributed.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE OF THE
COOPERATIVE SOIL SURVEY

Report of The Land-Grant College Representative
of The Western Region

A, R. Southard
Montana State University

Western Regional Technical Work Planning Conference for Soil
Survey met in Denver, Colorado, January 25-28, 1966. Chairman for
the conference was Dale S. Romine, Colorado State University.

Invitational Papers

Soil Surveys Have Gone to Town
A. A. Klingebiel, Soil Conservation Service

Principles Involved in Selecting Lands for Irrigation
J. T. Maletic, Bureau of Reclamation

Range Lands in the Soil Survey Program
Charles Terwilliger Jr., Colorado State University

Committees and Their Activities

1.

Series, types and phases.

Dealt with classification of s3ils with sola which are likely
to be destroyed by cultivation. No agreement was reached on
even a single point.

Soil Survey Reports and publications.

Motion to delete Range section from the report was defeated.
It was recommended that an effort be made to strengthen this
section of the soil survey report and bring it into line with
other interpretive groupings.

Soil Structure - Completely new personnel on this committee.
It was suggested that this committee:

A. Explore possibility of developing a standard set of
visual aids depicting grades of soil structure.

B. Explore the possibility of developing single names to
depict combinations of type, class and grade of both
primary and secondary forms of soil structure.
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c. Also suggested that causes and genesis of soil structure
might be a suitable area for research effort.

Soil Surveys on Range and Forest Lands.

A. Developed a 16 page glossary of landform definitions.

B. Suggested a modification to the recommendations of the
National Committees of 1965 concerning rockiness and
stoniness.

% Surface Covered Phase desisnation
0-10 Sl. Stony S1. Rocky
10-25 Stony Rocky
25-50 V. Stony V. Rocky
50-90 Ext. Stony Ext. rocky com-
plex or rockland
90+ Rubble land Rock outcrop

Climate, Soil Classification and Interpretation.

Work of this committee shows that in general the Great Soil
Groups fall into distinct climatic belts whose limits are in
general satisfactorily defined by using 3 temperature ranges
€450, 450-540 and» 549, The committee urged use of climatic
data in interpretations of climatic-soil relationships.

Soil Correlation Procedures

Urged keeping soil correlation cards up to date.

Made & Shaped Lands

Concluded that classification of made lands will in most
cases be limited to the Order level as shaping is less apt
to destroy these criteria.

Soil Surveys in Urban and Fringe Areas

Suggested a closer look at present procedures and attempt
to keep abreast of the times by consulting others involved
in interpretations in urban and fringe areas.

A 20 item bibliography was prepared.
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Bench mark soils & technical monographs

All states have established Bench Mark Soil phases and have
characterized some. Eight Bench Mark Reports are in progress.

Western Work Group project:

To assemble & distribute series descriptions and analytical
data of soils which represent the mapping units in the
bulletin, Soils of Western United States.

To assemble slides to represent categories of soil
classification system.
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UNI TED STATES DEPARTMENT OF AGRICULTURE
Soi | Conservation Service

Nat i onal Techni cal r‘:‘ork-?l&nnins Conference
of the
cooperative Soil survey
New Ol eans, Louisiana
January 23-27,1967

Report on Progress of Forest Service Soils Program

John A wWilliems
Region 3

Accanplishments

The soils program in the Forest Service has evolved into four separate
and distinct itens. These are:
Surveys

St andar d
Special

Reconnai ssance
Soil Managenent Services
ReErts

Menuseripte for publication
In Service Reports

Training

Soil Scientists
Jand Managers

Fach item is now briefly discussed.

1. surveys

To aate the Forest Service has surveyed 37.6millionacres, This
figure breaks down as follows:
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Standard Surveys 14,932,460 acres
Speci al Surveys 2,000,000 acres
Reconnai ssance 7,535,119 acres
Mantle stability 13,467,000 acres

The total of acres surveyed may not seem spectacular to many, but to
us it represents a significant accomplishment, During the past 8 or

9 years in addition to mapping we have been devel opi ng mapping pro-
cedures for wild nmountainous lands, training our field men, devel oping
and selling the program and training our |and managers to effectively
use the soil survey data and other soils information. On each count
we are making and have made significant progress and the results are
beginning to show. W intend to continue to progress

Qur reconnai ssance work has been rather strongly special purpose
oriented, but coverage of this much country has provided a |ot of
useful information. A lot of the reconnaissance can be suppl enented
later with nore detailed and refined surveys.

2. Soil Managenent Services

This itemis one that is growi ng constantly. This kind of activity
takes care of pressing problems involving soils, The work includes,
assistance to our engineers in road and trail location, study of soils
on revegetation and reforestation projects, foundation conditions

at Job Corps sites, erosion areas, small watersheds, etc. The use of
specialists in this activity is nost advantageous to managenent and

in many oases it is a vital followup on surveyed areas. The demand
for this sort of work is so strong in sone regions that the jobs are
set up by priority and where the load is heavy the jobs have to be
deferred. W don't like to be in this position because we like to be able
to honor the requests and to give our people this much needed service
Therefore, we continue to strive for additional soil management peopl e
in each region. Funds and personnel ceilings affect us here.

To date we have handl ed sane 1,500 separate jobs and at present severa
of our regions are working as many as 50 jobs per year. About 1.5
mllion acres have been mapped through this service and nost of them
are of sufficient intensity that no additional mapping is needed for
inclusion in a progressive survey.

3. Reports

W% have conpleted a nunber of manuscripts for publication in the
regul ar soil survey series. In other cases we have cooperated with
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our SCS counterparts in preparation of menuseripts, The publication
rate is not all we would |ike but we have full realization of the
many problenms connected with publication and your diligent and
sincere efforts to inprove the situation.

The quality and useful ness of our in-service reports continues to
inprove. Suggested formats for both narrative and tabular material
are available. In many case8 the proposed formats work well, in
others they are nodified to fit the situation. Qur field soils
not ebooks are set up in accord with this format and thus there is a
consi derable saving in the time requirement for the reports. We
make full use of illustrative photographs both colored and bl ack
and white. Every effort is made to present the material in tabular
formand thus reduce verbages, W find that this approach provides
us Wth a good useful working tool. The writer has heard pleasant
statenents concerning the quality and useful ness of our report6
both in hi6 region and in other regions. W know you can't beat
quality and therefore this is what we shoot for.

Training

W continue to avail ourselves of technical training in suchfields
a6 correlation, report witing, etcs, extended to us through the
courtesy of the Soil Conservation Service. W wverymuchappreciate
this training opportunity.

W are taking advantage of the advanced training in soil science
at Cornell and Jowa State. All our regional | eaders have attended
this training and we are meking a dentin our second |ine people.
This instruction f£ills an urgent and critical need for technical
wor kers who have been out of school for quite some tine. Frau per-
sonal experience the witer knowe the course is not as difficult

as reported and is in fact an enjoyabl e experience.

W have received good val ue from the training of our |and manager'8
and other personnel. To be sure, direct training is an expensive
and time consuming task but it has been found to pay good substantial
dividends. I'm sure that such training will be carried on for some-
tinme to come but it may beat Sl ower rate. A course of progremmed
material for self-training for our administrative people has been
devel oped. The effectiveness of this material ha6 yet to be fully
tested.

Cur part of the Forest Service Manual (FSM2550) and Handbook (FSH 50)
is completed and in use, The Manual establishes policyandthe
Handbook establishes and describe6 operating procedures. Completion

and issuance of these documents were gismal stevs in graining continuity

and uniformity of action. Both of these volumes can be amended as
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needed to reflect changes and variations in operations. At long |ast
we now have the "what to do" and the "how to do" into the record.
The witing and editing of the two sections was a long, hard job.

Use of Surveys and Qther Soils Data

Qur surveys and related data are being put to good use. The degree of

use appears to vary fromregion to region, but on an overall basis our
efforts are being well accepted. Qur information is being used in nearly
all mgjor activities such as tinber, grazing, watershed nanagenent,
recreation, wldlife, and engineering. Our in-service soil survey reports
are speC|f|caIIy geared to provide interpretations for the above items.,
For several of these items we have worked out our own interpretation pro-
cedures. In this endeavor we have requested and obtained advice and

assi stance from the various resource divisions at the Wshington and

Regi onal |evels.

As we get nore area mapped one can note an increase in the use of the
information. This is particularly true as we block out sizeable areas
on a single forest and get increased coverage on the ranger districts
Apparently famliarity in this case does not breed contenpt but produces
affection for and use of the product.

The soil managenment services serve a nyriad of purposes and it is here

that the use of soils information comes into full play. Through this

nedium we are able to be of service in a nunber of ways. Firstly, our
information helps the man on the ground to make better and sounder decisions.
Secondly, our studies have in many cases helped to correct erroneous con-
clusions regarding the condition of a piece of land. Thirdly, through these
services we are able to help keep our managers out of "trouble" and in most
cases bring about a significant saving of money.

Future Plans

V& have good plans in the Division for moving ahead with the soils program
on an integrated basis with other activities of the Division of \Wtershed
Management as well as with other phases of Service activities. Here we
face the same limtations as the other agencies; nanely, personnel ceilings
andklack of funds to enploy people adequately trained to do this kind of
wor k.

W have entered a phase of close joint effort with vegetation specialists
hydrol ogi sts and watershed scientists in inventorying the National Forest
wat ersheds. This is proving to be a nost satisfactory arrangenent and

it has been found that soils as a base is highly inportant. The team
approach provides for ready and easy communication between the severa
disciplines represented. W make use of the standard soil hydrologic
groups with nodifications to suit our purposes. W are searching for and
detecting erosion problemareas, sedinment source areas, and areas with
potential for inproved water yield.
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Wenovarein the process of naking reconnai ssance surveys using the new
classification system down to the famly level. This approach seens to
work well and the use of the classification units provides a neans of
making better interpretations. This procedure has worked well in a recent
River Basin Survey and we expect it Will work equally as well in other
vent ures.

cooperation

Vi continue to enjoy our close cooperative working relationships with the
various members Of the Cooperative Soil Survey. In particular, we
appreciate the assistance given us by the Soil Conservation Service state
staffs and the Principal cCorrelator's staffs. \W are proud to be con-
sidered a8 a part of the National Cooperative Soil Survey.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service .

NATIONAL TECHNICAL WORK-FPLANNING CONFEKENCE
Of THE .
COOPERATIVE SOIL SURVEY
New Orleans, Louisiana, January 23-27, 1967

cducation In Use of Soil Surveys

E. J. Williamson
Federal Extension Service

The use or’' published soil survey reports has changed dramatically in many
parts of this country during the past ten years as a result of cooperative
efforts of several agencies, universities and individuals. The use of

soil surveys ten years ago was primarily for conservation planning on farms.
while this use is just as important today, it has rapidly expanded to
non-agricultural professional interests of engineers, planning commissions,
sanitarians, tax assessors, realtorsy developers, and builders, to name a
few.

From the engiueering standpoint, soil survey maps and interpretations are

of vital importance in the planning and development of public works
facilities, in the design of storm sewer and utility systems, streets, .
roads, and highways; and in the location and extent of borrow, gravel and
guarry areas. City, county and regional planning commissions are using

soils information increasingly in the preparation of long-range comprehensive
development plans and in application te zoning ordinances, subdivision
regulations and other iand use problems. During the preparatioa of a plan,
soils data are used to adjust land use, transportation, and community
facility plans to the natural resource base. Specifically, soils data are
used by the planning commission to help select and develop desirable spatial
distribution patterns for industrial, commercial, residential, agricultural,
and recreational development; and in the selection of highway, airport,
pipeline and cable route locations with particular consideration given to
soils data in planning for the reservation of permanent agricultural

and recreational greenbelts and open spaces.

Health department officials today are using soil survey information more
and more as a basis for review, approval, or disapproval of seepage fields
for private sewage disposal systems, location of public disposal systems
and lagoon sites, and for the control of ground water pollution.

Today land values throughout the country, even-in the very remote sections, ,
are influenced by the prospect of the land being used at some time for homes

or industrial purposes. Soil surveys are lending invaluable information

for adjustment of tax assessment to agricultural lands based on production .
indexes and lands with future development potential based on suitability

of the soil for construction of buildings, roads, septic tanks, etc. .
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Certain real estate agencies have for many years used soil survey infor-
mation as a guide in buying and selling agricultural lands. However, a
more recent development is their recognition of the importance of soil
survey information as a basis for an orderly development of urban and
suburban areas. One of the reasons influencing realtors in some sections
of the country to become soil survey conscious is the fact that other
agencies and individuals are beginning to require soils information before
purchasing land. For example, more and more county and city ordinances atre
allowing building permits to be issued only on sites with soils passing
percolation standards set by county or city health departments; m#iny have
regulations prohibiting subdivision developments on flood plains.

To the experienced land developer, soil surveys provide the information for
selecting the best sites for developments. Soils data such as slope.
susceptibility to erosion, percolation rate, flooding potential, depth to
water table, bearing strength, and depth to bedrock, give the developer
detailed knowledge of the general characteristics of the site as well as
surface and subsurface characteristics for establishing soundly constructed
buildings without fear of sliding, settling, cracking ox flooding; and
where they can be beautified with growing plants.

It is quite apparent from the many different uses being made of soil surveys
today by both agricultural and “on-farming interests that educational
programs must be focused to specific clientele users. Many of the States
are refocusing their extension educational programs to meat this need.

As new county soil survey reports are released, many of the States are
timing their educational programs to coincide with the survey report
release and distribution. Generally a minimum of two meetings is held in
the county: one, for the agricultural leaders in the county (the roil
district supervisors and watershed leaders, extension council, county
comnission board, FHA and ASC county committees, officials of farm
organizations, and representatives of farm loan associations, farmcooperatives,
production credit associations and farm management associations); the other
as a general meeting, or, in some counties, depending on site and interest,
a series of meetings intended to reach all potential users of the report.
Included are fans operators and landowners, and special interest groups
such as bankers and Others in the landing business, sanitarians, urban

and county planning commigsioners, realtors, land appraisers and &ssessore,
city and county engineers, contractorg, members of ¢ivic clubs and
organizations, women's groups, ministerial groups; fans equipment, feed,
seed and fertilizer dealers, and many others.

The coordination and planning of these meetings are carried through jointly
by representatives of the Cooperative Extension Service, Soil Conservation
Service, and the Agricultural Experiment Station. This joint planning
usually oceurs with officials of the assoclated county agencies-- the
County Agricultural Agent and the work unit conservationist. Plans are
developed at this time for the meetings, tours and events that introduce
the soil survey report and its adaptable uses and to place copier in the
hands of interested persons. Usually resource persennel, including State
and area representatives of Extension, the Experiment Station, and the

Soil Conservation Service who assisted in making the survey, are utilized
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in presenting the material at the county or community meetings.
Publicity is essential for drawing large attendance, and various media
are used and directed to both agricultural and non-farm users. Such
media include the use of county extension circular letters, newspaper
articles and editorials, and radio and TV announcements.

While education programs in the use and distribution of soil survey
reports have been employed in many of the States for several years, it
has only been in the past decade that nationwide emphasis has been
given. The early soil survey educational programs were geared mainly
to agricultural interests, principally in the use of the report for
farm planning and soil management. Today the educational emphasis
is much wider; it involves the non-farm land resource interests and
users as well.

1/
In a paper given by 0. w. Bidwell— of Kansas, at the Soil Science
Society of America annual meeting at Columbus, Ohio in November 1965,
33 States reported having soil survey distribution education programs
in effect as of July 1, 1965, and 10 additional States reported plans
for such programs as new soil survey reports were released. In this
study, the State consensus was that at least three meetings per county
were needed to provide all interested persons with an opportunity to
attend. The paper showed that, for the period of January 1, 1960,
through July 1, 1965, 176 counties had received their soil survey reports
through planned distribution education programs. It was a period in which
the Soil Conservation Service had published 191 reports. The study further
indicates that the most important element in the success or failure of
community meeting was how well persons in the audience were trained to use
the soil survey report. Programs to carry out this objective vary with
different States, and with different counties within the State, and are
altered to fit the community needs.

The value of a county soil survey report does not end with the commnity
meeting; nor does the responsibility of the county agricultural leaders end
for seeking additional uses and publicity for the soil survey. The success
of an educational program depends on seeing that the information is used
properly. To accomplish this goal, a program of continuous educational
emphasis of the report is required, one of relating how soil-related land
use problems can be prevented through its use--such as, building footing
and foundation failures, malfunction of septic tank disposal systems, wet
basements, water erosion of farm fields, roads and gardens; flooding; or as
a guide in making land use planning decisions, such as subdivision layout
and design, highway location and design, and park and open space planning,
and, of course, for the purpose that soil surveys historically have been
used--the determination of agricultural capabilities of land.

1/ Bidwell, 0. W., Educational Programs to Aid Agricultural Users of Soil
Survey Reports; Soil Surveys and Land Use Planning Publication--1966,
Soil Science Society of America and American Soclety of Agronomy,

627 South Segoe Road, Madison, Wisconsin 53711
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The uses of soil survey information, indeed, are many. As the problems
confronting our affluent society increase daily in complexity and our
treasured resources of open space and rural elements of the landscape
diminish, it is quite evident that implementation of soil survey infor-
mation for land use decision is at hand.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service .

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE
COOPERATIVE SOIL SURVEY
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We appreciate the opportunity to attend this work-planning conference.
The Bureau has a pressing need for more effective soils information to
assist in the formulation of management decisions affecting the 457
million acres of public land under BLM administration.

Soils data and interpretive techniques needed fall into two primary
categories. The first involves areas to be intensively treated in
conjunction with watershed rehabilitation, livestock or wildlife forage
improvement, and other multiple use programs or for regional planning and
land classification. The level of investments for treatment programs
often varies from approximately $5 to $15 per acre. In these cases rather
intensive soil surveys are usually waranted.

The second category of soils information needed is that which would
assist in guiding the management of the vast acreage that is managed on a .
vary extensive basis. In the range management effort, for example, we

currently have an average of one field man for each 600,000 acres of
public land administered. On this basis we do not have the ability to
use, or the need for detailed survey information. We nevertheless are
required to develop management plans designed to accomplish certain
objectives that are tied to the potentials of the site.

Soil information can be of substantial assistance in estimating site
potential and limitations and in formulating other judgement which
increases the validity and effectiveness of management decisions. We
have a long way to go.

Recent Accomplishments

Since our last report to you in February 1965 we have made progress.
This includes:

1. Establishment of Service Centers at Portland and Denver composed,
to a large extent, of specialized technicians. Included is a
soil scientist at each Service Center. These technicians are
responsible for:

Devising and adapting methodology to meat the Bureau’'s need.
Formulation of handbooks, manuals, etc.

fooco

Training .
Providing on-the-ground assistance on special problems.



-37=

Developed and issued a manual release on “Soil Survey Policy” --
revised 12/1/65 (BLM Manual release 7-2).

A soils manual is presently being developed by the BLM. At the
present time it will consist of two parts: (1) Basic Soil
principle6 and (2) the practical application of 60116 date snd
uge of such information in the BLM field operations. Coupled
with the research studies and utilizing all available soil
survey information, guideline6 will be developed for collecting
additional pertinent field data required to assist in making
interpretation6 for land management use, Field procedure6 and
techniques in collecting, using and intepreting soils information
will also be included.

Cooperative Studier, - We are attempting to develop improved
extensive soil inventory procedure6 through cooperative

research studies. Oregon State University 1s developing a resource
analysis mthodology which is basically a reconnaissance method

to inventory soils and vegetative data utilizing available resource
inventory information to determine & site classification system.

Colorado State University is conducting & similar study for
the BLM with more emphasis being placed on range production
potential in relation to roil morphology and characterization,

The BIM is also participating in studies to determine the values
of utilizing multiband photogrammetry or imagery in resource
analysis. Some of the anticipated sell inventory uses would be
the preliminary delineation of wet-marshy areas, drainageways,
bodies of water, slops aspects, topography and vegetation.

Early investigations of multiband imagery have shown that these
items are much sharper &nd more clearly defined than on normal
pan photography.

Soil Survey Map - The Portland Service Center prepared & consolidated
soil survey index map of the 11 Western States and Alaska which
indicated the extent and location of soil surveys that have been
completed by the U.S. Department of Agriculture. This map is
bared on a soil survey index map prepared by the U.S. Department
of Agriculture, SCS, in July 1964. The roil survey6 depicted on
the map are adequate for operational planning and are to be
utilized where applicable by BLM to the fullest extent possible.
There are soil surveys availeble in some areas adjacent to or in
the vicinity of considerable public land6é which provide & good
indicator of the condition6 that might prevaill over & larger ares.
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6. Soil Surveys Completed - Progress made on intensive surveys is
limited primarily to a few instances where work was completed on
a cooperative basis through the Soil Conservation Service or with
a University. Examples are the SCS survey ot the Folson District
in California, and the soil survey on public lands in the
#illamette Basin conducted by Oregon State University Experiment
Station.

Limited soil surveys of certain specific areas subjected to high
investment for treatment or use have been conducted by Bureau
technicians.

Current Use of Soil Survey Information by BLM

Extent of Use

With soil scientists on the Soil and Watershed Staffs in our Denver and
Portland Service Centers and one each in several of the western States

the Bureau is in a much better position to make use of published and

other available soils information than it was 2 years ago. These people,
who are familiar for the most part with the SCS survey techniques, can
make interpretations of the soils information that is available, for use by
district and State office personnel. Upon completion of the soils manual
and handbook by the SCS soil scientists, training sessions will be scheduled
for district and State office personnel to refresh their memories on basic
soil principles and how these principles can be applied in making better
management decisions.

Problems

The primary problems encountered in making effective use of available
soils information is the lack of land management interpretations for
our type of land. I” most cases, the management interpretations of the
capability units are made for irrigated or agricultural type operations
and are not applicable to extensive areas of range and forest lands.
Another problem is the continuity of soil surveys. Generally, standard
soil surveys are limited to the privately owed lands and agricultural
lands. Thus, large blocks of adjoining public lands that have grazing
potential or other potential remain unsurveyed.

How would we like to use Soil Information

We want our resource management people to have a good understanding of the
nature and basic characteristics of soils and to be able to effectively
interpret soils data so as to provide assistance in formulating multiple
use management decisions.

we would like to be proficient in the conduct of both intensive and
extensive soil surveys and to be able to effectively interpret the findings.
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Problems of Implementation

Increased emphasis manpower-wise, by BLM must be directed to the whole
subject of soils. We cannot hope to give adequate emphasis to soil
factors and characteristics in making management decisions without a
substantial increase in time and effort devoted to the subject. We must
train our field people in how to use soils data as well as identifying

a solls problem.

Management interpretations of soils data will continue to present problems
because of highly variable resource conditions and multiple resource
uses,



"II'U"

UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE
COOPERATIVE SOIL SLJKVEY
New Orleans, Louisiana, January 23-27, 1967

James D. Simpson
Bureau of Indian Affairs

I appreciate this opportunity to again work with the conference.
Taking part in this conference not only helps to keep one up to date
on new developments in soil survey but it always seems to renew my
interest, and of course one enjoys visiting with so many old friends.

The Bureau of Indian Affairs’ soil and range inventory program has
moved forward in terms of acres inventoried at about the same annual
rate as in the past few years. However, we have suffered our knocks
budget wise and in personnel ceilings. Welave also lost a few men to
foreign assignments. We are more than 84% complete in inventorying
Indian range land aud cropland. Approximately 10 million acres of
forest land remains to be inventoried, leaving a total of about
18,000,000 acres yet to be inventoried.

Of special interest in the area of mapping has been a two year study

of forest soils and their significance to intense forest management.

This has been a joint study with our Bureau’'s foresters. The main
purpose of the study was to gather information that would be of special
value in establishing mapping units for inventcxying Indian forest

lands. wWe were especially interested in developing procedures that

would permit correlation and coordination of the forester’'s knowledge

of the forest and our knowledge of soils. The study included the “se

of automatic data processing for manipulating the forest and soil data
that will be obtained by inventories. Automatic data processing will
also be used to help deteruine significant soil differences as related

to intense forest managemant. Our first step in this work has been to
start identifying soil conditions found on “Continuous Forest Inventory”
plots located in Indian Forests. The correlations of the forest and

soils data from these plots should be very helpful. In this area of

our work we received some very helpful suggestions from Eric A. Bourdo, Jr.,
Director of the Ford Forestry Center at Michigan Technological University,
Alberta, Michigan. He has accumulated a large amount of similar data
about “Continuous Forest Inventory” plots in that part of the country.



Generally speaking, in this study, forest soil sites were evaluated
based on their properties and qualities as a media for plant growth
and the stability of the site against erosion plus any inhibitory
factor such as wetness. overflow, stoniness or others that might
affect the use of the soil.

As a result of this study we are now working on a soil and forest
inventory procedure that we believe will be very useful in intensifying
timber management on Indian lands. Overall, in the Bureau of Indian
Affairs cur soil and range inventory program is reaching what might be
called a utilization and maintenance stage. This is a stage in our
work that we have looked forward to for a number of years. Now our
soil scientists will have time to concentrate on teaching people to
understand and use the data collected.

During the past few years we have been placing special emphasis on use
of soils information in range management. On many reservations we are
fortunate in having large holdings under the same management that in
many cases can be divided based on range sites into separate management
units within the overall operation unit. This gives us a unit for
management that responds more or less uniformly to management and

investments made for improvement. Such units are especially efficient when

it comes to harvesting the grass produced. Because of uniform site
conditions the whole unit can be subjected to the same grazing pressures
® rul thus grazed uniformly. Whereas if widely different sites make up the
management Unit, as in many pastures today and they are subjected to the
same grazing pressures, some sites are overused and others are underused
resulting in a low efficiency of harvest or overgrazing.

This is not a new approach but one that is difficult to sell to most
persons associated with range use. Our efforts have borne some fruits.
At the Mescalero Reservation in New Mexico we have been able to get
approximately 20,000 acres, representing four major sites fenced into
seven pastures, each pasture was watered plus assurance of management
based on kinds and amounts of grass. Each pasture is predominantly a
loamy, steep gravelly, shallow and steep shallow or steep very shallow
site., o0 the Hualapai Reservation in Arizona similar developments have
been made on 12,000 acres. InWom ng, the manager of what is known as
the Arapahoe Ranch has requested assistance in helping to fence that
ranch on a site basis.

Our soils laboratories have been consolidated in the last yaar into one
laboratory. This laboratory is located at Gallup, New Mexico., Its work
has been expanding not only in quantity of work but in the kinds of work
done. Testing of road materials has been the area of greatest expansion.
This work now includes testing of soil, gravel, concrete and black top
materials as they relate to road construction.

Another key use of soil and range inventories may be illustrated by a
recent experience of the Ute Mountain Tribe, located at Towaoc, Colorado.
The tribe has been exploring ways of increasing its income, It has a
reservation land resource of 567,000 acres. Naturally, its first
concern is to develop the resource potential of the reservation.
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In order to get a factual, unbiased opinion from a knowledgeable
source, the tribe asked Colorado State University to prepare a
feasibility report for a Ute Mountain Tribal Herd. The herd operation
was to be confined to an area called the '"Ute Pasture.” 1t was

their lay opinion that {ive hundred head of cattle could be run here
under present conditions.

Upon investigation the University personnel found out through study of
the area and existing records and a review of the recent soil and range
inventory, that under present conditions the addition of a Tribal herd
of 500 head was not advisable. However, the soil and range inventory
showed that there were 51,100 acres now covered with Pinon~Juniper
with a good potential for growing grass. This land, if cleared and
reseeded, would increase the grazing capacity by a probable 14,600

cow months and if successfully done would make possible the grazing of
1,500 cows.

Since the immediate establishment of a SW-head Tribal herd was not
feasible from the standpoint of present grazing capacity, as shown

by the soil and range inventory, the University then prepared a
feasibility development and management report on the potential
represented in the 51,100 acres of Pinon-Juniper. On the basis of this
report, the Tribe has programmed an expenditure of $748,399 over the
next five years, beginning with 1966. The 1966 operations consisted
of a contract with a local vendor who has chained 30,700 acres of
51,100 acres to be cleared. This 30,700 acres will be cleared by
burning and reseeding to adapted grasses in calendar year 1967. The
remaining acreage will be chained and burned in 1967. By the year
1971, it is expected the 51,100 reseeded acres will support 1,500 head
of cattle.

This potential resource development could not have been fully realized
without the soil and range inventory. We believe resource inventories
are essential for good resource planning.
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The responsibilities of the soil scientist to society are taking on new
dimensions.. .dimensions paced by the advances in technology and fired by
the fuels of the population explosion. Challenges and opportunities
abound. The soil scientist has a role in fitting land resources into new
concepts of conservation that involve man’s total environment.. .in
adjusting from an agriculture producing surpluses to one facing deficits...
in achieving better and improved use of the available water supply...in
guiding the development of improved living and recreational space...in
helping solve agriculture-related water quality problems, and in
assisting the under-developed nations to move towards new goals of food
production. He is in an occupational shortage category and needs to
stimulate students to enter his field of study. Your day-to-day work is
interwoven into the complex of disciplines striving to meet these
challenges. It is good to see an operational group such as this meet to
consider new ideas and to chart new approaches that will help solve the
land and water use problems arising in a rapidly changing world.

The Bureau of Reclamation is conducting land resource investigations in

all of the 17 Western States and in 6 cooperating nations. During the
current fiscal year the investigations in the Western States will be
directed towards identifying the suitability of about 4.8 million acres

of land for sustained irrigation use. This is shown in Table 1 attached,
which identifies the States and projects involved. In making the selection
of these irrigable lands we will be referring to and interpreting the
available soll surveys. The soil survey findings will be used in many of
our reports to describe the natural soil bodies. This information serves
as an important starting point in making predictions of the effect of
irrigation on land resources. A foremost principle is that irrigation water
induces important changes in the soil and these changes need to be forecast
if one is to make a suitable selection of irrigable land. There fore, in
the land classification surveys which we conduct it is essential that
meaningful categories be established that express future conditions under
irrigation. In the performance of such surveys it is thus most helpful to
know the kinds of soil present and to understand their behavior. For

those of you working in the 17 Western States | urge you to become aware

of the areas in which we are conducting surveys and to cooperate with our
field staffs toward achieving a coordinated and useful effort in the study
of the landscapes involved.



Currently clousecooperazion is underway among the SCS, the land grant
universities, the Bureau of Reclamation, and other agencies in the study
oi land resources for the Missouri River Basin and the Columbia-North
Pacific Type | Comprehensive Basin Studies. Similar cooperation is
sderway on some of the Type Il comprehensive studies, and the work will
spread to other river basins. | kope this experience will Provide new
tnsights into our respective endeavors and will contribute toward better
allocation of land and water among the mauy potential uses.

Outside the compreheutsive river vasin studies we are presently engaged in
i &way cooperative program with the Bureauocf{ Indian Affairs, Soil
Conservation Service, and New Mexico State University in the preparation
of a soil survey on the lavajoIndian Irrigation Project. The irrigation
works for this project are being designed and constructed by the Bureau
of Reclamation with the close cooperation of the Bureauof Indian Affairs.
The Hew Mexico State University will operate an experiment station on

the project. The basic soil survey planned for the area will provide a
means to extend the experimental results to other areas of the project.
Working together the four agencies have made preliminary studies of the
field conditions and have developed a joint survey legend for the field
work. During our field work, in connection with the land classification
survey, observations will be recorded in a manner that will permit the
development of a basic soil survey. Through this cooperative effort the
land classification and soil survey will be attained with savings of
effort and funds. Wwe are glad to have this opportunity to cooperate in
such field studies.

Work in the underdeveloped nations is increasing, and here many difficult
problems are being encountered. The general lag of tropical soil

research behind that in the temperate zones is hurting. There is a need
to better organize the classification of the natural soil bodies occurring
in the tropical zones. Confusion in terminology and differences in the
definitions of important higher and the lower categories of the various
classification schemes in use, make application of soil survey data more
difficult and cumbersome than it ought to be. Users of available soil
survey data in these areas must carefully establish the basis on which

the classifications were performed and then check the adequacy and
accuracy of the delineation of the all too often loosely defined taxonomic
units. It is hoped that the new classification system will be pushed
toward more complete definition of the kind of soils occurring in the
tropics.
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Our work in the tropics has shown the need to develop very different
standards for the land classification survey, including, of course,

the measurement of many parameters not routinely considered on western
temperate zone soils., Ot particular usefulness is the application of the
single point charge characteristics of soils, i.e., tetal cation exchange
capacity (CEC),permanent charge CEC, wvariable charge CEC, and anion
exchange capacity (AX). &Bvaluationsor problems related to potential
toxicity of aluminum, manganese, and iron are also conducted. The need
forlime requires speciel study and the status of soil science is such that
empirical, field trials must still he used to determine just how the soil
and crop will react to liming. The paddy rice soils undergo complex, dynamic
chemical reactions and therefore special consideration is being given to
the development of appropriate standards for classifying lands to be
devoted to such use. The whole of these land resource investigations in
the tropics is aimed at identifying land areas that can be successfully
and permanently irrigated under the local social, economic, and physical
setting of proposed project areas. With increasing commitments to
underdeveloped nations, | would urge soil surveyors to renew their interest
in tropical soils.

During the past 2 years the Bureau has been engaged in the study of the
relationship of climatic zones to crop production under irrigation in the
17 Western states. A preliminary report ou the findings of this study
was presented at the &stern Regional Technical Work Planning Conference
of the Soil Survey held in Denver one year ago. This work is now being
completed and a final report will soon be issued. In this study the
climatic factors, length of growing season, occurrences of temperatures
90°F or above, and the inches of summer rainfall were mathematically
related to the gross crop value that could be obtained on land with no
deficiencies in soil, topography, or drainage, and crop production under
irrigation and with a full water supply. The mathematical relationship
was used to delineate five climatic zones in the 17 Western States, each
expressing a defined range in gross crop value. In this process, areas
obviously not suited for irrigation development were separately outlined.
In defining the zones within the potentially productive areas, somewhat
“natural” groups related to adapted cropping patterns were selected. Thus,
the map shows area suitable for production of subtropical crops, the cotton
and corn lines were approximated, and the areas capable of producing only
hay and pasture were delineated. The climate-crop studies done by

Dr. T. B. Hutchings of the SCS were helpful in developing part of the
mathematical concept used in the study.

In the Bureau of Reclamation’s training program for soil scientists, your
new system of classification is being taught. The training program is
conducted annually in cooperation with the Agronomy Department of the
Colorado State University. The training is aimed at updating the skills
and knowledge of our soil scientists, asrelated to the selection of

lands for irrigation. We are pwivileged to have this opportunity to work
closely with Colorado State University. The instruction in the new
classification system given by Mr. Dale Romine should provide & sound basis
for communication between your soil scientists and ours. I similarly hope
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that the soil surveyors of the SCS will make an effort to study the Bureau
of Reclamation’s system for selecting irrigable lands, particularly the
principles and the interdisciplinary cooperation involved.

In closing 1 thank you for the opportunity to participate in your
regional and national work planning conferences. | wish you a very
successful conference.



State(s)
Arizona 3
Arizona 3
Aciz.-New Mex, 3
Ariz,-New Mex, -

itah Nevada 3
Califeria 2
California 2
California 2
California 2
Calitornia :
Califoria 2
California 2
California 2
Calif.-Nevada 2
Calif. -Nevada 2
California 3
California 3
Colorado 4
Colorado 4
Colorado 4
Colorado 4
Colo, -New Mex. 5
Colorado 7
Idaho 1
Idaho |
Idaho 1

Idaho-Washington
Oregon-Wyo.-Mon,1
Idaho-1tah 4
Kansas 7
Kansas-Nebraska
Colorado-Wyo. 7
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AR 1

USNE FYGT LARD CEARSTFICATION PROGRAM

San Pedro-Santa €rug

Lila Troviect Mesa lngt

.xt,

Upper Gila River Proi,

l.ower Coln. River
Basin
Central Valley Basin
California Repion
Fair Play Unit
Eact Side Division
Sonor . key stone Unit
Narth Coast Proj .-
Eureka Division
North Coast Proj.
Paskenta-Newvi 1l le
Sesve Creck Project
Washoc Pro;. Hope
Valley Div.
Washoc Proj -Newland
Extension
Mojave River Project
Sonta Margarida Proj.
Bluestone Project
Grand Mesa
Upper Gunnison
Ba<alt Project

Region Name Of Investipationiypeor Study

Frasibiiity
Faauilsildny

Feasibility
Basin

Basin

Rasin
Recon,
Feasihility
feasibility
Feasibility

Feasibility

Rio Grande River Basin Basin

Upper Arkansas River
Fasin

Lower Snake River
Rasin

Feasibility
Feasibility
Feasibility
Feasibility
Feasibility
Feasibility
Feasibility
Feasibility
Feasibility
Basin

Basin

Southwest ldaho Prpi.- Feasibility

Garden Valley Div,

Upper Snake River Prcj.-Reasibility.

Dave Crandall Div.

Columbia North Pacific Basin

Bear River Project
Kansas RasinProject

Misscurl River Basin

Comprehensive Stndy

Feasibi.lity
Nasin

Basin

Estimated irripable acrcape
Full supply sSuppl. supply

5,000

4 000

5,000

4 ROD

12.000

18,100

18,400
2,180
1,900

14,540

10,000

14,320

137,000

8,500

3,500

54,000

1,186,000

16,800

47,330
4,000

20,000
3,960
2,650

17,160

18,000
6,127

28,000

528,000

4,000



State{s}
k.ilsis
Fuond png

Feand nn

toptana

Moot ang-w, fak,
5. hak | -Wya.

Melhizaelm
Hoewvada

Hew Mexico
New Mexico
thorth Mikaln
{trepon
Hreoom
Siropon

Cropoh
Orcgon

e

South Makota
South immkota
Texas

Texnas
Uit ah
fyoming

Wyoming

Total

7
6
6

1

PR | =

-

P

=] cud A

TARLS

Kepton Nome of hcstipation

Sepndia Uit

Marias MEIR | Milh My,

Missouri. Yollowstoene

tribmiapics

Hortheast Montana Div,

Mo_ Itiver Basin

Comprehbensive Sorvey

#Mid tatc

Moapa River Project

Fecos River Dasin
Portaics Project
Larrisocn

Morthern fosast Rivers

Wipper Jebbh Day Projoct

fteschutes Proj, -
entral v,

-ty
dgnt pengyl

tepe of fitaudy

Yeanihility
Voanilyd ity
Basin

Kasin
Iasin

Feasiliility
boasibijbity

Hasin

feasibility
Adysnced Flannine
THEAEI]
Keconnajssanng
Frasilbiitity

Uratilda Basin Project Feanilijlity
Willanette River Proj,-teasibility

Carltor Div.

Willamette River Proj,-Feasibi ity

Molalla Div.
(ahe Unit
RBig Sioux Basin

Texas BasinProj,,
Lower Rio Grande Unit

Texas BasinProj.,
Sinton Unit

Central UtahProject
Cassa-lHorsehon Unit

LaPreale Unit

Feasihility

Basin
Feasibility
Feasibility
Reconnaissance
Peasihility
Feasihility

2

lLatimated irrigable arerape
. Supply

_l"ll:lll suppriy

16,600
75,000

140,000
0,000

250,000
a0 0np
H,20n
15 o

60,000
50,000

160,000
495,000
250,000
200,000
159,000

2,908

2,189,908

Surpl

3,300
50,000
20,000

109,000

40,000

75,000
2,719
12,400

2,560,146
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The Bur eau of Public Roads Withdrawal from
the National Soil Survey Program

Adrian Pelzner

Two years ago, at the 1965 Work-Planning Conference, | spoke to many of
you regarding the Bureau’8 reduced participation in the National Soil
Survey Program. Now, two years later, | have to report that the Bureau
has, for all intent8 and purposes, withdrawn from the program.

Perhaps a few questions and answers will help clarify what the Bureau did
in this program, why they withdrew, what actions they have taken and what
are the consequences of withdrawing.

What did the Bureau do in the National Soil Survey Program?

A8 many of you know, the Bureau’8 activities in this program were quite
extensive. In addition to performing the engineering test8 for some of
the samples collected by SCS, the Bureau acted as a clearinghouse for

the test data furnished by the State Highway Departments. Bureau personnel
reviewed and checked the test report8 and prepared consolidated table8 of
test data for submission to Soil Conservation Service. Bureau personnel
also reviewed and commented on the manuscript versions of the engineering
section8 of county or area seil surveys.

What were the reasons for the Bureau’'s withdrawal from the program?

After considerable analysis and evaluation Of the soil survey program, the
conclusion Was reached that the Office of Research and Development of the
Bureau of Public Roads could no longer be active in the program. It was
felt that after approximately 15 year8 of participation in the program,

the work had graduated from a research-oriented program to an engineering
or operational program. The format for reporting test data, estimated
engineering properties and engineering interpretations was well established.
Other reasons for withdrawal from the program were the heavy pressures on a
limited number of Bureau staff soil research engineers in coordinating
soils research in the extensive Highway Planning and Research Program.
There was also a need for these same engineers to be actively engaged in
staff research.
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WJhat actions have been taker. by the Bureau ia connection with its withdrawal
from the program?

Two circular memoranda, dated October 27, 1965, and December 22, 1965,

have been sent to the Bureau’'s Regional and Division Engineers as well as

to each State Highway Department. These memoranda advised that effective
January 1, 1966, SCS would assume responsibility for receiving and processing
test reports from State Highway Department laboratories. These memoranda
also stated that Highway Planning and Research funds could no longer be
used in financing the testing of samples collected by 8$C8 or in providing
assistance in the writing of the engineering sections. In December, 1966,
the Bureau notified SCS that it would no longer make technical reviews for
those engineering sections which had been financed with Highway Planning
and Research funds. However, these engineering sections would still have

to be formally accepted by the Bureau for documentation purposes even though
a technical review would not be made.

Wwhat are the consequences of the Bureau's withdrawal from the program?

The Bureau's withdrawal from the program may seem to many of you a rather
unfortunate circumstance. However, in some ways the Bureau's withdrawal
could be considered advantageous. Many of the State Highway Departments
have elected to continue their participation in the program. Since the
Bureau will no longer act as a clearinghouse and middleman, more direct
contact should take place between soil scientists and State Highway
Department soil engineers. Both of these trained personnel have an interest
in identifying and mapping the soils in their State. Both have a lot of
knowledge, within their own disciplines, concerning the performance and
capabilities of the soils in certain areas. The State soils engineer may
not know the pedologic name of a soil that is susceptible to slides--but
he certainly knows the general geographic location and the physical
properties of these soils. On the other hand, although the soil scientist
may not be familiar with those engineering properties that make the soil
slide susceptible.. he certainly can readily identify and specifically
locate the soil.

Wwith sufficient cross contact between the soil scientist and the soil
engineer will come a better understanding and more complete knowledge of
their subject of common interest-soils.

Thank you.
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Report of the Committee on Technical Soil Monographs

Qbj ecti ves
The Soil Mnograph Committee had the follow ng objectives

Revi ew regional soil nonograph committee reports

Revi ew progress to-date on monograph

Expl ore possibilities for continuing work on nonographs
Review regional reports on benchmark soils, the Southern
report on soil survey reports, and the report on a

Nort heast soil association map

:b_ool\)!—\

SO L MONOGRAPHS

Commi ttee Reports

Ve reviewed the 1966 soil nmonographs reports from the Western, North Central
and Northeastern regions. The Southern region did not have a nonograph
conmittee but provided a short statenent on this subject. Al of these
reports reflected general acceptance of the 1965 National Soil Monograph
Conmi ttee reconmendations. The reports also reflect the lack of authors

and higher priority on other work as the main obstacles to undertaking new
nmonogr aphs.

Mre specifically, the Wstern regional report stressed the need for selecting
priority areas, and making | ong range plans for collecting data and sel ecting
authors for each nonograph area.

The North Central states also enphasized the need for a nethod to collect
and catalog soil data by areas. Their report contained a list of priority
areas for the region

The Northeastern region agreed to use the 1963 Myjor Land Resource Regions
map of the United States as the basis for soil monograph areas, Soil nono-
graph area committees were designated. Each committee consists of the State
Soil Scientist and the State Soil Survey Leader(s) for each state which forns
all or part of a nonograph area. Organizational machinery was agreed on, but
authors are |acking.
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Soi | Mbonographs in Progress

Monograph on the Soils of Central and North Texas. The first draft of the
narrative part was witten by Harvey Oakes in 1965. Dr. Ceorge Kunze of
Texas A and M University has conpleted the |aboratory studies and is witing
the interpretations.

Monograph of the Soils of the Nashville Basin of Tennessee, Max Edwards is
working with the Tennessee Agricultural Experinent; Station and the SCS State
office in witing the nonograph.

Monograph on the Soils of the Red River Valley Area of the North. The Work
Pl an for the nonograph has been signed by the Directors of the Agricultural
Experiment Stations and the State Conservationists of the SCS of North Dakota,
South Dakota, and M nnesota. Work is in progress on preparation of the
general soil map for the area.

Recommendations for Continui ng Work on Monogr aphs

After reviewing the regional reports andl ooking at progress to-date, the
Committee searched for ways to get new nonographs under way. [n our

deli berations, we recognized that there are many high priority jobs in soil
survey and monograph witing will have to be fitted in as opportunity permts.
Wth this in nind, we arrived at the follow ng reconrendations:

1. Continue efforts to prepare soil nonographs as directed
in Soils Menorandum SCS-39. The 1963 National Committee
report contains suggested outlines for nonographs. W
believe these outlines can serve as a basis for the
writing.

2. The 1963 Major Land Resource Region and Areas Map of
the United States and proposals for technical npnographs
attached to the 1963 National Committee report should
be used as a guide for selecting areas. Mdifications
can be made as needed.

3. Washington and RTSC staffs should review with the states
the possibility for initiating technical nonographs in
the near future for a few areas, perhaps one for each
SCS region (Land Grant Col | ege Region). Selection of
these areas shoul d be such that (a) they include
important soils of different soil orders, (b} conpetent
authors are in the area, (e¢) a considerabl e body of
know edge about geonorphol ogy and soil properties already
exi sts, and (d) a nunber of soil survey areas are on the
10 year publication schedul e.
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The Committee suggests investigation of the following
Technical Monograph areas as listed in the 1963
National Committee report as possibilities for writing:

T™M 89 LRA 143, 144, 145, 146
71 111
58 94, 96
84 131
81 128
79 124, 125, 127
59 95
35 52, 53
39 58, 59
42 64, 67, 68 (with 697)
1 1
4, If areas can be found where initiation of work is feasible,

the Administrator should assign responsibility to a State
Conservationist to develop the work plan and prepare the
manuscript.

5. Soil survey appraisals conducted by the Washington Soil
Survey Operations staff should include inquiries about
technical monographs, Agreed to items on this subject
should be included in the report.

6. Inactivate the Soil Monograph Committee for the next two
years but retain a chairman to report to the next confer-
ence on progress. This recommendation is made because
the present work load of able soil scientists is such
that only limited progress can be foreseen. when a few
monographs have been printed, the committee should be
reactivated to evaluate these reports,

BENCHMARK' SOILS

The Committee reviewed the Western and Northeastern regional committee reports
on benchmark soils. These committee reports contained a tabulation of
published benchmark reports and those in progress. In addition, the committee
had on hand a memo from W. E.McKinzie giving an up-to-date tabulation on
benchmark soil reports for the Midwest region and a memo from J, A. DeMent
giving comparable information for the southern states.
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A list of printed Benchmark soil reports and a list ‘of those in preparation

is attached (Appendix 1). Mst of these reports were conpleted several years
ago, with fewer being currently conpleted. The Committee believes that these
reports are valuable and the program of preparing them should be continued.
Work will have to be fitted into a schedule of priorities for preparing reports
of all kinds. These reports are the only mediumin the SCS for conpiling
publ i shed and unpublished data on properties and behavior of selected soils.
They are a conprehensive basis for projecting existing data to soils for which
we have no data.

SO L SURVEY REPORTS AND NAPS

The Committee reviewed the report of the Southern Regional Wrk-Planning
Conference, on this subject, but did not have tine to nake specific
reconmendat i ons.

NORTHEAST SO L ASSOCI ATI ON MAP

The Committee noted that the Northeast region is proposing a soil association
map of that region. (Land Gant Region or SCS region according to the w shes
of Chio, Kentucky, and Virginia). The Conmittee believes that such a map
woul d be very useful for teaching and regional planning if the scale is

sui tabl e.

Commi ttee Menbers Visitors

B. A. Barnes R M Marshall F. Newhall

J. A DeMent W E. McKinzie H 0. Ogrosky

J. V. Drew A. C. Orvedal E. J. WIlianson
A A Klingebiel G D Snith C. E Kellogg

J. W Kingsbury Rudol ph Ulrich#* A. R Southard
C. W Koechley A J. Baur, Chairnman P. E. Lemmon

*Not present for conmittee mneeting
Not es on di scussion by the conference followi ng conmittee report 1/24/67

Kellogg: Benchmark soil reports might be inproved if Land Grant Col | eges
or other agencies kept records for ten years or so on soil
tenperature and soil noisture regines. Gaduate students m ght
contribute to soil nonographs by designing part or all of their
thesis work to provide information for segments of nonographs.



Bartelli:
Smth
Bartelli:
Kel | ogg :

The report
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The S-14 Project is conpleted in the Southern States and is
bei ng published by major |and resource areas. Do these
publications qualify as Technical Mnographs?

During devel opnent of publication plans there were no thoughts
of serious conflict with Technical Mnographs because the S-14
Project did not include soil classification or soil association
maps.

S-14 publications for the Delta and Black belt of Al abama and
M ssissippi and for the Coastal Plain are at the printers.
Coul d these have two nunbers, one for S-14 and one for
Techni cal Monograph?

This might be possible.

was accepted by the conference



Publ i shed- |

Arredondo
Canfield
Cari bou
Catal i na
Ceci

Chi ef | and,

and Jonesville

Cl arion

Cl er nont
Dal hart
Davi dson
Drummer
Fargo
Fayette
Fl anagan
G antsburg
Hast i ngs
Hoytville
Jacana
Keith
Klej
Lakeland
Leon
Lynchburg
Mar shal
Mexi co
Monona
Moody
Mor t on
Nor f ol k
Paxton
Perrine
Ponpano
Red Bay
Reeves
Ritzville
Ruston
Santi ago
Scrant on
Trenton
Vergennes
Weld-Rago

1/ Includes ninmeographed and printed rel eases,
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APPENDI X |

Status of Benchmark Soil Reports
January 1967

State

Fl ori da

Chio

Maine

Puerto Rico
North Car ol i na
Fl ori da

| owa

[ ndi ana
Texas

North Carolina
[11inois
North Dakota
W sconsin
[11inois
[11inois

Nebr aska
Chio

Puerto Rico
Nebr aska

Fl ori da

Fl ori da

Fl ori da
South Carolina
Towa
Missouri
Nebr aska
Sout h Dakot a
Nort h Dakot a
Fl ori da
Connecti cut
Fl ori da

Fl ori da

Fl ori da

Texas- New Mexico

Washi ngt on
M ssi ssi pp
Wisconsin
Fl ori da

Ut ah

Ver nmont
Wisconsin

Station nunbered bulletins.

In Progress

Adol ph

Al der wood
Alford
Bingham

Bl ant on

Bl ount

Bri dgehanpt on
Commer ce
Condon
Crowley
Decat ur

Di ckson
Ever gl ades
Fox
Hagerstown
Humbol dt
Lebanon

Ont onagon
Richfield
Rosebud
Springerville
Stambaugh
Tetonia
Vaiden
Walla Walla
\\ebst er
Yol o

and Agricultura

State

W sconsin
Washi ngt on
[ ndi ana

Ut ah

Fl ori da

[ ndi ana
Rhode | sl and
Loui si ana
Oregon
Louisiana
Al abanma
Tennessee
Fl ori da

W sconsin
Maryl and
Nevada

M ssour i

W sconsin
Kansas
Nebraska
Arizona

W sconsin
| daho

Al abanma
Oregon

M nnesot a
California

Experi ment



=57~

UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE OF THE
COOPERATIVE SOIL SURVEY, New Orleans, Louisiana,
January 23-27, 1967

Report of the Committee on Criteria for Soil Series
and Phases

A. Objectives: 1In 1965 it was recommended that the
committee be continued with the following charge:

“To encourage the four regional committees to summarize
the criteria used in distinguishing soil series and
phases within families in their respective regions and
to submit their reports to the national committee."

B. Committee reports were on hand from the North Central,
Northeastern, and Western regions. The committee on
the Application of the Soil Classification System in
the Southern States had a few comments pertinent to the
objectives of our committee. Most of the discussion
centered around the regional reports.

C. Discussion and Recommendations:

The North Central committee discussed soil phase

and series definitions. The soil type and phase defi-
nitions are consistent with the Soil Survey Manual.
They did recommend that where a mollic epipedon is
overlain by recent overwash 6 to 15 inches thick, the
soil type name of the buried profile should be the
soil type name of the mapping unit. For example, if a
Wabash silty clay loam profile receives 6 to 15 inches
of silt loam overwash, the soil type name should be
Wabash silty clay loam, silt loam overwash (phase).
Thus the distinction between Wabash silty clay loam
and Wabash silty clay, both covered by 6 to 15 inches
of overwash, would be maintained. The National Com-
mittee did not agree with this suggestion. Where this
distinction is significant, other phase names can be
used to distinguish between these two units.

The soil series definition in the North Central Com-
mittee report is a slight elaboration of the defini-
tion in our 1965 committee report. We objected to
the inclusion of the words “observed stable internal”
in the following statement: “Thus it may be said that
series criteria per se are based on those observed
stable internal properties that can serve as differen-
tiae to subdivide the soil families.”
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The North Central committee mentioned that in the
Comprehensive Soil Classification System, soil differen-
tiae are normally selected from within a depth of about
2 meters. Use of soil characteristics at greater
depths for series criteria are not precluded. Advisory
SOILS-2,dated January 11, 1966, is the draft of a memo-
randum about the application of the new system of soil
classification. This memorandum does restrict the
portion of the soil to be considered in differentiating
soil series among mineral soils to about the upper 2
meters of the mineral soil. The National Committee
recommends that, where needed in grossarenic subgroups
the portion of the soil that may be considered in differ-
entiating soil series or higher categories in the system
of soil classification, should extend deeper than 2
meters below the soil surface providing there is evidence
above that depth that the genetic horizon is present.
As an example the committee considered that in Ultisols,
if evidence of a” upper boundary of the argillic horizon
occurs within 2 meters of the soil surface and the tex-
ture of at least the upper 20 inches of the soil is
loamy fine sand or coarser, the control section should
be extended below 2 meters. It does not seem reasonable
to change the classification of a soil from an Ultisol
to a” Inceptisol because of the presence of a” argillic
horizon just above or below 2 meters.

The Southern committee on the Application of the Soil
Classification System suggested that there is a need to
investigate mottles as evidence of wetness in relation
to the criteria used in the System. The committee
agreed that the relationship of physical wetness condi-
tions in soils to soil colors and mottles should be
carefully studied by all of the regional committees.

The Northeastern committee report included a summary of
criteria currently used to distinguish soil series in
the families of 12 subgroups. They observed that hue,
texture, presence of coarse fragments, mineralogy, and
consistence. are the properties most commonly used to
separate series in the families studies. Hue is the
feature that is most commonly mentioned as a differen-
tiating characteristic but it is not necessarily the
primary differentiating characteristic. Difficulties
exist in selecting the main differentiating characteris-
tics where there are only a few members in one family in
contrast with large families. Because of the difficulty
of determining the range of a differentiating character-
istic permissible within the limits of a soil series
and also of deciding the relative weight that should be
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assigned to multiple characteristics, the Northeastern
committee concluded that series criteria could only be
stated in general terms.

The National committeediscussed the procedure to be
followed in distinguishing soil series and phases within
families. They agreed that it is not practical to study
every soil at this time and suggest that a few families
in 2 or 3 representative Typic subgroups in each order
should be studied. The families should include series
from more than one state and more than one region if
possible. The cooperation of the Principal Soil Corre-
lators will be requested in the selection of the famil-
ies. It is estimated that about 5 or 6 families in
each region with about 10 soil series each will be
sufficient for this study.

The Northeastern committee developed a format for
recording soil series criteria information. With slight
modifications it is proposed that this format and
explanation of terms will be used by the National com-
mittee. We would like the 4 regional committees to have
information recorded on this form for each series in
the selected families. Each series in the family will
be compared with all other established soil series or
tentative soil series with descriptions approved by the
Principal Soil Correlator in the same family. The
differentiating characteristics will be recorded, their
range and the relative importance of each will be
estimated. This information together with soil series
descriptions and other pertinent data will be forwarded
to the National committee after the regional committees
have assessed the data for which they are responsible.
A report of the combined findings will then be prepared
by the National committee. The report will record only
the limits that are being used.

The Western States Regional Committee proposed that the
range of the dominant soils of a mapping unit (consist-
ing of the named phase plus closely similar phases)
should not be sharply differentiated from the range of
the named phase in soil survey publications and hand-
books. Inclusions should be restricted to those soils
that are not closely similar to the named phase and
that have different management interpretations. Other-
wise mapping unit descriptions will consist of an
elaboration of limits of inclusions. The National com-
mittee agreed with this statement in relation to soil
survey reports only.



Profiles less than 7 inches thick are common in Alfisols
in northern Manitoba and in the Rocky Mountains. Most
of these are unsuitable for cultivation. It is recom-
mended that these “micro” profiles be distinguished in
the classification system at some level higher than the
series level.

The committee recommends that official soil series
descriptions include a statement indicating the sources
of the data or of the estimates pertinent to the classi-
fication of the soil series.

It is suggested that the Southern region be encouraged
to establish a soil series and phase committee to deal
with ranges in characteristics of soil series.

D. The committee further recommends that it be continued
to complete its assignment of summarizing criteria
being used in distinguishing soil series within families
and to bring to your attention other problems that may
be raised by the regional committees.

E. Committee Members Visitors
R. W. Eikleberry C. E. Kellogg
R. I. Turner V. W. Silkett
K. W. Flach G. R. Craddock
L. E. Garland (Absent) W. A. Ehrlich
R. B. Grossman D. W. Swanson
F. D. Hole
E. A. Perry
A. s. Robertson
J. E. McClelland, Chairman

F. Drs. Kellogg and Smith suggested a few changes in
wording in the report in the discussion that followed.
The report was accepted by the conference.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil conservation service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE OF THE COOPERATIVE SOIL SURVEY
New Orleans, Louisiana, January 23-27, 1967

Report of the Committee on Classes and Phases of Stoniness and Rockiness

Reports on classes and phases of stoniness and rockiness from all Regional
Committees were available to this Committee. Three of the regional com-
mittees reviewed the 1965 National Committee!s recommendations and offered
alternative recommendations.

These alternative recommendations on class limits and suggested phase
names are summarized in Table | of the Appendix. It is to be noted that
the Regional Committees are far apart in their suggestions.

The Midwest report did not make recommendaticns for class limits and phase
designations but asked for a Regional Committee to develop techniques for
examining stony and rocky soils, and also asked that people with research
facilities be assigned to the committee. There is no information on the

action taken.

The Southern Regional Committee believes that the National Committee!s
recommendations call for too many classes and too many phases. This com-
mittee also considered but rejected the proposal that all fragments larger
than 2 mm enter into the criteria for the unit name. Also rejected “as a
suggestion that stones within the soil pedon be included as a part of the
class criteria.

The Southern states, through a Forest Service survey party, checked'the
ability of field men to estimate the various classes of stoniness in the
field. Reliability of estimates where classes had small ranges in percent
of ground covered is very low. Separations based on classes of 1 to 5,

5 to 15, and 15 to 25 percent are the easiest to estimate with a reason-
able degree of accuracy. This trial is reported in Appendix Il of the
1966 Report of the Southern States Committee on Classes and Phases of
Stoniness and Rockiness.

The Southern states furnished some measurements on extent of rockiness for
a number of different soils in Kentucky. See Table Ill of the Appendix
for this information.

The Northeastern states went on record as favoring, insofar as possible,
the existing system of phase designation as outlined in the manual, but
believe some modification in class definitions will be needed. Spacing
between stones and volume of stones above the surface are equally impor-
tant as the percentage of surface covered by stonés and rocks, and are
more important in interpreting the classes into phases. The Northeastern
Committee presented a table to show the effect of different sizes on the
spacing between stones. A modification of this table is shown in Table II
of the Appendix.
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Table 1l shows the significance of size in relation to spacing. If a
spacing of 20 feet is considered the mnimumfor use of tillage or harvest-
ing inplements stones of 1 foot in dianeter would cover but 0.23 percent of
the land surface but if the stones are 5 feet in dianeter the spacing of 20
feet is obtained although the stones occupy 3.7 percent of the ground sw
face.

Part of the differences in class linmts shown in Table | nay be due to dif-
ferences in characteristic size of stones in the regions concerned

The Northeastern Regional Conmittee considered and rejected inclusion of
anount of stones in pedons as part of the criteria for classes of stoniness.
Data in Table 1V shows the great variability in stone content within the
pedon. The Northeast believes that descriptions of named soil series pro-
vide the best guide to stoniness within the pedon.

G her information as photographs and charts showi ng size and |ocation of
stones or boul ders on specific blocks of land was available to the conmit-
tee. This is nentioned briefly in the Appendi x under the heading "Other

I nformation."

The National Conmittee considered the regional reports and the available
data and makes the follow ng recommendations: -

1. The definitions of stoniness classes be based on average spacing
between stones. The area covered and the volunme would be related
to the size of the stones.

2. Gve consideration to the use of the terns "stony" and "bouldery" and
use the boul dery option when stones are larger than 24 inches in
diameter. Use either term when both conditions are present, depending
on which size stone has the nost influence on use and managenent of
the area.

3. Proposed cl asses and frequency spaci ng between stones -

d ass Spacing in feet Phase nane
0 > 100
1.1 40 -~ 100 Slightly stony
1.2 20 - 40 Moderately stony
2.1 10 - 20 st ony
2.2 5 - 10 very stony
3.1 1- 5 Extrenely stony
3.2 <1 Rubbl y

4. Rocks should not be considered a phase of soils as rocks are ''non
soil" and really represent a conplex of rock outcrop and one or nore
soil series.
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The spacing used for stoniness classes is not satisfactory for rock-
iness classes as the area of rock outcrop would be significant in
any unit.
Rockiness classes must consider the spacing between rock outcrops
and size of the area covered by the rock outcrop. An example of
classes used and nomenclature used in a National Forest area is:-
Rocks 1 to 10 feet across covering 10 to 25% of area = Rocky

Rocks 1 to 10 feet across covering 25 to 50% of area = Very rocky

Rocks covering more than 50% of the area is Rockland or a Rock out-
crop-soil series complex.

Regional Committees should:

(a) Test the criteria for stoniness classes and phases on different
size and shape of stones

(b) Study the problem of rockiness with special attention to size of
rock, spacing between rocks, and percent of surface covered by
rocks

(¢) Make recommendations for classes and nomenclatures for the classes

of rockiness.

{(d) Suggest ways and means for broader phases in addition to the narrow

phase names proposed. Any phase should have significance in use
and management of the classification unit. (See Dr. Kellogg's
remarks under Discussion.)

The National Committee should be continued to:

{a) Review any suggested changes in stoniness classes

(b} Define the phases named in the Committee report or alternate
names received after the Regional meetings

(c) Make recommendations for classes of rockiness and suggest nomen-
clature for the classes.

Committee members present Visitors

A. H. Paschall, Chairman D. E. Hill

W. H. Bender Dr. C. E. Kellogg
F. J. Carlisle P. E. Lemon
Grant M. Kennedy Lvle Linnell

B. J. Wagner A. Pelzner

J. M. Williams

S.

J. Zayack
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Di scussi on B. J. \Wagner, Recorder

W M Johnson requested ~lar ification on measurenment - by volume or by
area. The Committee's report considered area as percent of surface covered
by stones or boulders. Volume was not discussed except to recognize that
it could be a problem

Dr. Kellogs, ranmenting on class |imts, stated that he does not know if
the classes areé right. The Committee should make it clear that in working
these classes into the classification recognition is given to use and man-

agement.

F. J. Carlisle asked if the distance given is between edges of stones or
the centers of stones.

A H. Paschal 1 - The calculation given in table from Northeast is between
edges, and this does NOt integrate between size ana area covered. The
table in the Appendix recognizes the dianeter as well as spacing between
st ones.

The shape and anmpunt of stone above ground is inportant -~ whether flat or
r ounded.

Dr. Kellogg - If other soil characteristics are also liniting we need sone
broader classes, for exanple shallow or very shallow soils. The finer

cl asses cannot be used on soils such as these. They do not affect use and
management.  There should be a reason for the separation. This is true
for other factors as erosion or slope

J. Wllianms - Sone correlations being made on forest lands are based on
di stance between stones as this distance is significant in use and nanage-
ment .

Dr. Smith - The Southern Regional Committee did point out that these classes
needed to be different.

S. J. Zayack - In the Northeast we considered use and nanagerment for culti-
vated land, forestry and other uses in making these classes. The cl asses
used could be fitted to purposes of mapping - i.e. forestry, row cropland,
etc.

Dr. Kellopg - Sone range soils, too steep for cultivation, are better range
soils if they are stony, In places they mulch with stones. Qur limts,
both upper and |ower, nust be flexible. There is no sense in having "arrow
phase limts if not significant

Dr. Flach put in a plug for use of the metric systemin class definitions -
supported by Dr. Kellogg
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Dr. Baur asked if the Regional Committee’'s suggestions were for Specific
usSes,

A. H. Paschall - The Western Region limited their recommendations to
extensive use as range or forestry. The Southern Region was not specific
but recognized a need for flexibility. The Northeastern Region aimed at
“all-purpose” classes. Thus classes 2.1, 2.2 and 2.3 might group as
class 2 for extensive use; 2.1, etc. for very intensive use; and split
between 2.2 and 2.3 for areas of row crops using large machinery.

L. J. Bartelli - It needs to be made clear that these identify classes
but only suggest possible phase names.




St oni ness and Rocki ness C asses,

and Revisions Proposed by National,

APPENDI X

Tabl e |

Nor t heast ern,

Classes and Class Limts - Percentage of Surface Covered
Northeastern States

Suggest ed
Phase Manual
Name 1/ d ass %

No phase designation -

Slightly stony

(if needed)
stony 0.
L

Very stony 2.

Extremely stony 3

Stony Iand 4
Very stony | and 4

Stony land and series

Rubbly

Rubbl e |and 5

1/ Phase names for rockiness parallel those for stoniness except extremely rocky m ght

.01
.01"'-1

«1-3.0

3.0-15

15-90

15-50
50-90

90+

Nat i onal Com,

Class

0

1.1

1.2

1.3

N o
N -

3.1
3.2

%
.01

.Ol-.l

01-2

20-10

10-25
25-50

50-90

90+

Class

5
b

[N
|l )

SIAEENINS
wN -

o

= N

%

50-90

90+

Sout hern States

Class

5

%

2

2-10

10-25

25-50

50-90

S0+

rocky conpl ex, Rockland or rock outcrop plus a series name or series name plus rock outcrop.
Rock outcrop would be substituted for Rubble Land.
2{ For extensive use as Range or Forestry.

. ’ ’

( ass Limits, Percent Covered, ‘Suggested Phase Nanes According to Manual

Southern and Western States Regional Coemmittees

Western States 2/

d ass

%

010

2-10

10-25

25-50

50-90

90+

al so be labelled as extrenely

—99-
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o APPENDI X

Table 11
" Nunber, Square Feet and Percentage Cover Per Acre by Square Stones of
Different Average Dinensions Wth Different Equidistance Spacing
space Ttem2/ Average Diameter of Stones in Feet (p)l/
Bet ween
stones or 0.5 0.83 1.00 1.5 2.0 2.5 5.0
Boul ders
in feet(X)
NNo P/ A 19360 13003 10890 6970 4840 3556 1210
1 A AreafA 4840 8972 10890 15682 19360 22225 30250

P Percent/A 11.11  20.59  25.00 36.00 44.44 51.02 69.40

N 1440 1282 1210 1031 889 174 436

5 A 360 885 1210 2320 3556 4838 10890

P 0.82 2.03 2.77 5.32 8.16 11.10 25.00

N 395 371 360 329 303 279 194

. 10 A 99 256 360 740 1212 1744 4850
P 0.22 0.58 0.82 1.69 2.78 4.00 11.10

N 104 100 99 94 90 86 69

20 A 26 69 99 212 360 538 1740
P 0.06 0.16 0.23 0.49 0.8 1.24 3.7

N 27 26 26 25 25 24 21

40 A 7 18 26 56 100 150 1000
P 0.02 0. 04 006 0.13 0.23 0.34 2.2

N 4 4 4 4 4 4 4

100 A 1 3 4 9 16 25 100
P T 0.01 0.01 002 0.04 0.06 0.2

Form and calculations by P. E. Lenon 1/31/67

1/ Assumi ng square stones spaced equidistant at the center of square areas.
2/ Calculations as follows:
N = 43560/D+X)2
‘l' A = p2N
P.__"

= Af43560



Summary of Rock Qutcrop Data on Eight

Mappi ng Unit
Corydon and Fredonia
very rocky silty clay |oam

Caneyville very rocky silty
clay | oam

Fredonia very rocky silty
clay |oam

Cynthiana-Rockland conpl ex
Rockl and- Li nest one
Caneyville silty clay loam
Waynesbero silt loam

Faywoed silt | oam

Reported by

Land Use

Past ure

Wodl| and

Pasture
Pasture
Woodl and
Pasture
Pasture

Cropland
and Pasture

TABLE I

R E. Daniell

Percent Rock
Outcrop

Mapping Units in Kentucky

5.5-10

13- 25

14- 25

32-75

26- 47

2.5-8

1.1

1.2-2.5

Percent Rock Qutcrop
A v e r a g e

8.3

17.2

18.3

43.5

35.3

6.0

1.1

1.5
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APPENDIX
Table 1V
Amount of Stones Within the Soil

Part A - Volume of stones in excavated pits 1/

Pit No. stone Volume Pit Volume % of Volume
cubic feet cubic feet stones

1 3.13 41.4 7.5
2 7.64 41.4 18.4
3 2.09 41.4 5.0
4 7.40 41.4 17.8
5 4.25 41.4 10.3
6 9.69 41.4 23.4
7 2.67 41.4 6.4
8 2.53 41.4 6.1
9 11.22 41.4 27.1
10 8.71 41.4 21.0

Total 59.33 414.0 14%

1/ Pits are about 66' apart along a transect. Dimensions of the pit were
9'x2%! at the surface and 3' deep. Pits made by backhoe and had shape
commonly formed by that instrument. Volume was determined by 2/3 (9x3)
X2.3=41.4’. The soil series was identified as Seriba. Report prepared
by E. C. Rice, Soil Scientist.

Part B - Percentage of stones along a transect line 3t below the soil surface 2/

Soil Percentage on Surface Percentage in Soil
Parishville and Moira 10 11
Grenville and Bombay 2 5
Kars, very stony 5 27

2/ Transects were 100! long. Ungraded road banks or excavations which lacked
evidence of stone removal or additions were selected. Percentage of stones
on the surface and along an imaginary line 3' below and parallel to the sur-
face was calculated. Report submitted by N. B. Hulbert.
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O her Infortation

Qher information furnished for Committee use consisted of photographs of
classes, charts outlining locations and sizes of stones from plots in Mine
and at Harvard Forest, and four transects with point neasurements to illus-
trate variability in rockiness. These are listed or summarized bel ow.
Phot ogr aphs furni shed by Gant Kennedy -

C3944-5 Auburn very rock |oam estimted about 5% rock outcrop

c4767-6 Profile of Auburn very rocky loam Soil has lithic contact and
rock outcrop shown on photo €3944-5

C4464-8 Argonaut extremely stony |oam 25 to 50% stones one to five feet
apart

C4259-4 Glenbrook rocky | oany coarse sand, 3 to5% rock outcrops, Rock-
l ands in background

Mai ne submitted charts of three plots to illustrate classes 2, 3 and 4 as
outlined in the manual. These are summarized as foll ows:
St oni ness Percent Surface Si ze Range Spaci ng Average
Class Cover ed Range Spaci ng
sq. ft, ft. ft.
2 0.2 | -2 2-40 8
3 8.0 | -25 2-20 5
4 20.0 3-50 2-4 24

The class 2 plot is considered as linmited for ordinary crop use. The
class 3 plot is used for blueberry culture with use of snall machinery.
The class 4 plot is also used for blueberries but all cultivation is by
hand tools.

M. Lyford submitted a chart of a 100x100 ft. part of PHl Harvard Forest.
Al stones and boul ders were plotted as to location and size. This has
been termed a very stony phase. Surface coverage anounted to about 5%
Spaci ngs woul d average less than 5 feet and size range from 1l to 25 square
feet.

M. Lyford also subnitted a chart of a 66 acre tract, plotting the |oca-
tion of each boulder or stone and then dividing the tract into areas with
spacings of OI, 1-5, 5-20, and 20-50 feet apart. Mire than three-fourths
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of the area had spacing of less than 20 feet, and the greater spacing
was s¢ intermingled that separation as a mapping unit would be of doubt-
ful value.

Mr. Howard of Vermont submitted information from four transects made in
range country.

Observations were made at 50 feet intervals and recordings made on the
occurrence of base rock and various depths to rock. These transects
were in Glover and Woodstock soils and are summarized below:

Transect No. Number of Times Rock Encountered
Surf ace = 10" 10-20n 20- 40" > 40N
1 3 2 3 4 4
2 2 2 7 10 7
3 5 4 5 2
4 3 2 3 5
Total 5 12 16 22 18
. These data indicate that consideration needs to be given to rocks at

very shallow depths as well as rock exposed at the surface.
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UNTITED STATES DEPARTMENT OF AGRICULTURE
S01 1 Conservation Service

NATIONAL SOIL SURVEY TECHNICAL WORK-PLANNING CONFERENCE
New Orleans, Louisiana, Januery 23-27, 1967

Report or the Committee en Application of the Nev Classificetion System,

The committee held its second meeting on Jenuary 2k, 1967 with 11 members
present. Nine visitors sat with the committee at various times during

the full-day sessfon, The procedure followed was to consider first the
reports from regional committees, next the draft memorandum on application
of the new classification System distributed with Advisory S0ILs-2, dated
January 1}, 1966, and last some additional topics,This committee report
is organized in three main parts. The first main part deals with reports
of regional committees, the second main part is about the guide for appli=-
cation orthe new classification system, and the third main pert consists
of recommendations for future ectivities, Each of there main sectionsie
subdivided into subsections.

A. Reports of Regional Committees

1. Reports _on_organic roils.

Regional committee reports were received fram the Nortb Central and
Southern Regions from conferences held in 1966. The fleld study
propoeed in the North Central committee report was made in October
1966, it has resulted in proposals for further changes in the sub-
division of Histosols.

The report of the Southern Regional Committee raised questions as to
selection of characteristics to be diagnostic for suborders, great
groups, and subgroups. Additional field studies are being made in the
Southern Region this year. Proposals worked out within the last year

for_subdivision of the Histosol order will be tested further in that
region.

No action by the National Committee on either of the regional Committee
reports seems necessary. Efforts to develop a better classification of
soils in the Histosol order are being continued, asis clearly neces=
sery, The National Committee did not feel t hat it had useful suggestions
to offer at this time,

2. Report on fragipans, Southern Region.

The regional committee report is concerned chiefly with description
of fragipans and with characterization of their degrees of expression.
A list of characteristics believed to be common to fragipens is inclu-
ded in the regional committee report. This list §s reproduced below
80 a8 to bring it to the attention of a wider audience.
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a, The fragipan horizon iS mottled generally with shades
of gray, brown, and red.

b, A polygonal color pattern is observable.

c¢. Some fragipans exhibit bisequal characteristics and
others do not.

d. Consistence is most always firm or greater where moist.
e. It displays brittleness when moist.

f. It is compact and appears to have a significantly
greater bulk density than horizons above and belov it.

g. Voids are usually present in most fragipans and are
largely of the vesicular type.

h. Opinion was about equally divided that oriented clays
were readily observed between a definite “yes” and
indefinite "yes".

i. Textures listed were generally silt oam, very fine
sandy loam, or loan. The (&} line dominated as textures
observed in fracipans.

J. The question of structure was also about equally divided
between angular blocky and subangular blocky.

k. The majority indicated most fragipans observed were
between 12 and 39 inches {a}, but could be between 28
and 36 inches or below 36 inches in some profiles.

1. Most agreed a perched water table was apparent.

m, Roots in the fragipan generally were confined to
and followed down the gray streaks.

n. Uost indicated the fragipans were most common on 0-3%
slopes but could range up to 8«12% which was not very
comnon .

The Southern Regional committee also discussed soil horizons which
contain some plinthite and have characteristic6 of fragipans. At
the time of the committee meeting in 1966. it was recommended that
such horizons should not be considered fragipans, though review of
this recormnendation was also suggested whenever more information
became available. Further studies of soil horizons containing plin-
thite have been made since the regional committee meeting. At the
present time, horizons with the characteristics of fragipans are
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cal l ed fregipans, whether they contain plinthite or not. Soils having
fragipans i N which the volune of plinthite exceeds a certain mnimm
are now being classified as Plintbitic Fragiudalfs.

The National Committee noted that plans have been nade for Rank J.
Carlisle, Jr.tostudy fregipans in different parts ofthe country
inan effort to inprove their description and the characterization

of degree of expression. It is hoped that greater standardization
will follow fromthe study. A field trip was nmade in 1966 to study
several soils with fragipans in Loui siana and another is schedul ed for
May 1967 in Illinois and Indiana. Field studies will be extended to
other states as that is possible. 'The hope is that the study wll
ultimtely lead to better witten guides for the description and
characterization of fregipans.

Report_on the application of the new classification system - North
“Central Region,

Five topics were discussed by the regional conmittee end recomenda-
tions were made for changes in the classification systemon two itens.
The five topics were considered by the National Committee, as indi-
cated in subsequent paragraphs.

3.1 Definition of Albolls,

The Morth Central conmittee recarmended that the m ni mum
thi ckness of the nollic epipedon be reduced so that cer-
tain series which had been considered Plancsols of pgrasse
| ands woul d be included in the suborder of Albolls. lNo
action on this suggestion was taken by the National Commit-
tee because the definition ofthe Albdoll suborder has been
nmodified so that it does include the soils in question.

3.2 Differentiation of Afisols and Ultisols.

The Yorth Central avemittee recommended that the distinction
between these two orders on the basis of chroma of the
argillic horizon be dropped, which would |eave base saturation
as the sole criterion. This recommendation has been adopt ed
and is reflected in the Qctober 1966 surmary of changes in
the 7th Approximation.

3.3 Cassification of eroded soils.

The Lorth Central comnittee would like to nodify the definition
of Udolls in sone wav so that loss of the nollic epipedon would
not require that a given soil be classified in another suborder.
As the present definition stands. a nurber of soils would |ack

a mollic epipedon after being severely eroded and thus be eclas-
sifiable as Alfisols or Inceptisols. The North Central committee
did not offer specific recomendations, pending further studies
of eroded soils.
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During discussion of this topic by theNstional Committee,
a sugrestion Which has come from the North Central Region
subsequent to the conference last spring was considered
briefly, The suggestion was that some combination of the
profile distribution pattern of organic matter and the ped
coatings in the B horizon might be used to define Udolls
rather than requiring that they have a mollic epipedon.
The prospect was considered poor by the National Cormittee
because an effort has been made to use dark ped coatings
in defining and distinguishing soils in the past but was
dropped because it failed to work out well.

3.4 Wetness criteria.

The North Central committee report points out that some soils
have colors commonly associated with wetness, though such
soils are not necessarily wet. It is further stated that
soils in which peds have gray surfaces and brown interiors in
the control section are placed in the wettest suborder on the
basis of present criteria. The North Central committee felt
that some change should be made In present criteria but
opinion was divided as to what should be done.

buring the discussion of this part of the regional committee
report in the reeting of the National Committee, it was re-
ported that series fIttiNng the somewhat poorly drained class,
as defined in the Soil Survey Manuel, must be distributed
into Aeric and Aquic subgroups. Some of the somewhat poorly
drained soils fit Aeriesubgroups and others fit Aquic sub-
groups. This distribution was not considered to be good,
though it was recognized in the discussion that mottling was
not an infalleble key to soil wetness.

A suggestion was made during the discussion of wetness criteria
that observations on depths to water tables or on ground water
levels might be helpful in sorting out the characteristics
consistently associated with wetness from those that are not.

3.5 Calcisquolls.

An objection is rsised in the North Central report to the
present definition of the Typic and Aeriec subgroups. The
Harpster series is an example of soils that have to be
classified in an Aerie subgroup because they lack the required
mottles within 20 inches of the surface. It is believed that
these soils are as vet as any in the suborder of Aquolls and
should be classified in a Typic subgroup. The regional. cormittee
felt that some changes should be made in present definitions so
that the Harpater series and similar soils would be included in
Typic subgroups. Definite suggestions for changes were not
proposed in the regional report nor did they grow out of the
discussion in the National Committee.
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L, A report on epplication Of the new classification system. Southern
Region. .

This report sumarizes committee di scussions and offers recommenda-
tions far chanres p s requests for clarification in the draft
memorendra distribuicd with Advi sory sCiis-2, January 11,1966,
The recoumend~tion sor molification Or clarification apply to the
foll owi ng ite.::

(a) Concext and use of the taxonmomic inclusion

{b) Mappi ng inciusions of strongly contrasting soils

(c¢) The nam ng of nonotype series

(d) Naming Soi | associations at different |evels of generalization
{e) Mbttle chromras as evi dence of wetness

{f) Limts for rroportions Of coarse fragnents

(¢) Soil depth classes at the family | evel

Items (a), (c), and (d) in the above |ist were considered at some

|l ength bythe National Comnittee; a summary of the discussion together
with recomendations are reported in later sections of the report.
ltem (e) wes di scussed in connection with the subsection on wetness
criteria in the ¥orth Central Regional Report, Iltem(g) was [eft for
consi deration by the commttee on soil family criteria.

4.1 Mapping inelusions Of strongly contrasting soils.

The regional committee felt that ao provision had been nade
in the éraft r-uorandum ON applicition Of the new system for
inclusions con:isting Of mnor areas of stre=gly contrasting
SOilS. Y% wes asked that the dra?t memorandva be nodified
so &s t0 cover such soils, This recommendati on was endorsed
by the National Cormittee,

4.2 Limts for proportions of coarse fragments.

The Southern Regional Cormittee recommended a lower limt of
L-odpercent of coarse fregments for SOi|S :nthe oamy skel et al
and clayey skeletal famlies. Tis limt was believed to be
nore nearly in line with past practice than a figure of 50
nercent. Lo cpinion WAS expressed on sandy skeletal soils
because virtually no information about them was available to
t he cormittee.

The National Committee notes that the reconmendation from the
Sout hern Regional Conmittee was considered during the con-
ference on tks classification systemin December 1966, At
that tine, mezsurements Of proportions of coarse fragments in
several soils, including sonme in Europs, were reviewed. As a
result, a lowr linit of 35 percent eccevse fragments by vol une
hss been introduced to renlace the 50 percent figure, The 35
percent limt wll be included in the forthcomng summry of
changes inthe 7th Approximation,
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B. Proposals for Changes i Nt he Guide on Application of the New Classia
ficetion System

1. Replacenent of the phrase "taxonemic i ncl usi ons"

The Sout hern Regional Cormi ttee recommended clarification of the
concept of taxonomc inclusions es [t is used in the draft meno-
randum di stributed with Advisory SOLS-2, dated January 11, 1966.
The committee al SO suggested that a substitute name be found for
the concept, The suggestion that some change be nade has al so
been received from other sources. Wat might best be done wan
di scussed at some | ength by the National Committee,

The word "inclusion" has been used for many years for the included
smal |  bodies of unnamed soils vithin the larger bodies shovn as
delineations on maps and named in legends. Consequently, t he con-
cept of mappi ng inelusions seems to have a prior claim on the word,
"inclusion". The expressions, “mapping Inclusions” and “taxonomic
inclusions”, are enough alike so as to be confusing to a number of
people.

The phrase as a whole might be replaced or the wor d, inclusion,
might be replaced. Four substitute words have been proposed as
possible replacements for inelusion, vie,

addendum
adjunct
apprendix
extra

The Southern Regional ¢omrittee suggested the word “deviant” as a
substitute for the whole or a part of the phrase “taxonomic inclusion”.
A further suggestion was made to adopt a coined term as a replacement
for taxonomic inclusion. The phrase “splinter series” has been used
and an expression related to that could be coined. It was suggested

that a term such as "plesioseries" could replace "taxonamic inclusion”.
The formative element, plesio, means almost.

During t he discussion, the argument was made that "taxonomic" should
applytoaclassification system es a whole rather than to any class.
It was further proposed that en adjective form derived fromthe word
taxon Wwoul d be nore appropriate than taxonomc.

The committee finally settled on the expression "taxal deviant" as
the best expression it coul d now find. Some. question was raised
about the word deviant on the ground that a soil se designated weas
really closely related to the series to which it was being tied in
the naming process. Deviant of itself suggested a considerable dif-
ference rather than a small one,

The committee was in agreement that the phrase "“taxonomic inclusions”
should be replaced. The majority of the committee favored the phrase
"taxal deviant” as a replacement,
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Naring phases of “mono-type” series,

Objections have been raised to use of the word, series, rather than
the texture class name in the names of phases of wonotype series,
The naming of such phases is discussed on the bottom of page 12 and
the top of page 13 of the draft memorandum sent out with Advisory
SOILS-2, January 11, 1966, The Southern Regional Committee recom-
mended modification of the draft guide to allow the use of texture
class names as has been done in the past,

The National Committee also recommended that a convention be adopted
to allow use of texture class terms as parts of the names of phases
of monotypa series as well as other series,

Names for soil associations.

The Southern Regional Committee recommended that mapping units named
as soil associations be restricted to county end state general soil
maps. That committee further asked the National Cormittee to propose
new nomenclature for use in low intensity detailed surveys,

The mapping units on mall-scale general maps of counties included
in published surveys have been named as soil associations for a
nurber of years, Furthermore, a few of the mapping units shown on
the 1:20,000 or 1:15,840 published maps have also been named as soil
associations. Identical names turned up for a soil association on
the general soil nap of a county and for one of the separations on
the detailed map in one instance. This should be avoided,

Some of the difficulties that have been encountered in use of the
word *“association”, possible need for a terminology to cover soil
association'& different levels of generalization, and past use of
the phrase were discussed at length by the committee.

The tern “soil association” has been used as a generic expression for
all kinds of mapping units that have repeating patterns of cormponent
soils. Thus, the complex is one kind of soil association but one in
which the pattern is of fine mesh. The component soils camnnat be

set apart at the mepping scale in use, mostly 1:1%,840, The word
“association” itself has been used in the naming of mapping units
recognized in low intensity surveys and on general soil maps of
counties, states, and countries. Lastly, the word association is
used for organizations of people, It has been argued that the word
should be dropped from soil survey work on that account.

In its discussion, the committee was in full agreement to retain the
present definition of the complex. No change should be made in the
concept or name.
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Next, the committee recognized that some acti on should be proposed
to get awey from the confound!ar of man units on general and de-
tailed soil naps for counties. A recormendation is offered on

this later, following a further summary of the cormittee discussion.

The committee considered the possibility of devising a hierarchy Of
names which would be somewhat parallel to those of subgroups, great
groups, suborders, and orders in the classification system, at least
to the extent of denoting levels of generalizastion, The various
possibilities considered during the discussion are recorded in this
report, thou& the committee did not wish to suggest such nomenclature,

One alternative would be to lift words from the body of ordinary
languege, rach of which would have a meaning anslogous to that of
association. Examples of such terms are:

aggrepration
combination
composite
society

The committee felt that such words had connotations from past
use-history which would make them undesirable for our purpose.

A second possibility considered in the cormittee session was g
proposal to restrict the word “association” to names on 1:20,000
and 1:15,840 mans. This would then require e shift to e phrase
such as soil landscape and soil area for general county and state
waps, A modified version of this proposal would use “detailed
association” on the more detailed maps, "generalized association”
for county meps, and “soil area” in the naming of mapping units at
hi&her levels of generalization, The committee members thought
that the word, area, was already overworked and its introduction
with still another meaning would not be wise. Further, the committee
does not recormend the use of phrases such as “detailed association”
and "generalized association” because of the resulting length of
names required for mapping units.

A third possibility would be the introduction of coined terms for
soil associations at differing levels of generalization, This
proposal included the idea of using “soil association” exclusively
as e generic term to refer to all kinds collectively. This would
not permit use of the weord “association” in the narmes of any nap
units. The coined terms offered in the proposal could provide a
total of four or five levels of generelization. The suggested
names, listed in sequence of progressively higher levels of general-
ization are:

complex
microsociation
mesosociation
macrosocietion
meprasociation
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A variation of this proposal would drop the term "microsociation”
and allow four levels of generalization.

After considerable discussion of these alternatives, the committee
voted on two propositions. A majority favored the devising of
some new name for soil associations on 1:20,000 or 1:15,840 maps
and the continued use of the word association in naming mapping
units on general county maps. The committee proposes the intro-
duction of the word “suite” for mapping units of the kind that
have been nemed as associations on detailed maps.

Mapping units named as single phases.

Suggestions were received by the committee that changes should be
made in the conventions for naming mapping units as single phases.
These suggestions apply to the minimum proportion of the dominant
kind of soil and to the maximum allowable proportion of one
strongly contrasting soil. The proposed changes vould increase
the allowable proportions of strongly contrasting inclusions and
raise the ninimum for the dominant kind of soil. These suggestions
were discussed but no change from the present guide in the draft
memorandum is recommended by the committee, More experience with
the present guide and more evidence of difficulties with the stated
conventions should be at hand before modifications are considered.

C. Committee Recommendatinsns for the Future

It is recommended that committees on application of the new system
of soil classification function at all of the next regional soil
survey work-planning conferences, The surmary of changes in the
7th Approximation prepared to replace the one issued in 1964 will
be distributed during the current calendar year. A substantial
number of changes have been nade in the system since 196k, It
therefore seems highly desirable ‘that the effects of these changes
be examined carefully in each of the regions . Certainly, the
consequences of changes that have been made will not all have been
foreseen.

It is recormended that the National Committee be continued with
two tasks. The first of these would be to receive the reports of
regional committees and deal with the problems the’; those commit-
tees had encountered. A second task would be to outline an orderly
procedure for the making of necessary changes in the soil classi-
fication system once it was ready for formal publication.
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Notes on Discussions After Presentation o3 Cormittee Report.

to Couference as = “hole, January 26,1967

what woul d be the difference on the detailed soil map
between a Ruston-Cuthbert suite an¢ a Ruston-Cuthbert
complex?

In the Ruston-Cuthbert suite the bodies of Ruston and
Cuthbert soils could be set apart on the field sheets
(1:15,8L0) if the purpose of the survey warranted the
expense, In the Ruston«Cuthbert complex the component
soile coul d not be mapped separate=ly,

The word, suite, has twe pronunciations in some wvart of
the country, which is a disadvantage. In the South, it
may be pronounced “suit” or “sweet”.

The proposed concept for the word, suite, is much different
from that which has been used by the soil survey in New
Zealard for a long time. Selection of some other term
would seem preferable to choosing one already in use by
another scii survey organization,

The phrase, texeldeviant, hisghlights differences rather
than similarities, Would it not be better to select an
expression that erphasizes the similarities? Soils that
have been ecalled taxononic inclusions and would now be
called taxal deviants are much like the series to which
they are tied, are they not? Shoul d not simlarity be
enphasi zed?

Was consideration given to using the term variant, rather
than taxal deviant?

The use of varient as a substitute for taxal devi ant was
not considered because the former term had already been
appropriated for sanother vurnose.

More consideration should be given to the use of ad hoc
synbol s for soils of small acreages and strongly contrast-
ing, Suck syrbols must be defined as to kind of soil and
also as to the acreage represented by each symbol, Symbols
would also need to be tailored for each soil area. The use
of ad hoc symbols to avoid additional mapping units of small
acreage has not been exploited as it should be.

Very few cf t he soil survey manuscripts now define spot

synbols adequately. In sane manureripts n> definition of
spot symbols are given.

Ad hoc symbols that are used should be defined so that they
do not conflict with the standard synbols that g» on the
field sheets.



UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CONF'ERENCE OF THE COOPERATIVE
SOIL SURVEY
New Oxeans, Louisiana, January 23-27, 1967

Report of the Committee on Engineering Application and Interpretation
of Soil Surveys with Special Reference to Highways and
Community Planning

The committee met on Tuesday evening and Wednesday afternoon. All members,
with the exception of Rudolph Ulrich who is ill, were present. Mr. Bender served
as secretary.

Regional Reports
l. The committee reviewed the following regional committee reports:

A Report of Committee No. 2 Soil Survey Reports and Publications.
Western Regional Conference.

1. This committee recommended that the range section
in published soil surveys be dropped. Much of this
section duplicates material listed in the soil series
and mapping-unit descriptions. This conflict has
been resolved in a recent reissue of Soils Memoran-
dum-55.

2.  Another recommendation asks the National Committee
to consider adding liquid limit, plastic estimates, and
compacted permeability to engineering tables in pub-
lished soil surveys. The National Committee rejected
this proposal because most soil scientists would not
be able to estimate these characteristics with a reason-
able degree of accuracy. However, such estimates may
be possible after researching through electronic processing.
This is something for the future. The apparent disparity in
soil corrosivity ratings for concrete conduits between Soils
Memorandum-53 and Engineering Memorandum-46 has been
explained in a memorandum to the regional committee chair-
man by Messrs. Klingebiel and Francis.
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Report of Committee No. 8, Soil Surveys on Urban and Urban Fringe
Areas. Western Regional Conference.

No issues were raised in this report, but rather provided the
regional workshop a commendable guidance statement for
making and using soil surveys in rural areas experiencing
rapid-urban expansion.

Report of Committee on Engineering Applications and Interpretations
of Soil Survey Data in Non-Farm Areas. Southern Regional Con-
fcrecncc.

This committee forwarded nine instruction sheets. These sheets
were preparecd for guiding interpretations in non-farm soil use,

These were not intended for immediate use, but rather for field

testing and discussion. These sheets were reviewed and will be

returned to the regional committee with comments. Copies also
have been circulated to other regional committees for their re-

actions.

Report of Committee on Engineering Applications of Soil Survey
Data. North Central Region.

This committee reported on the impressive progress being made in
compiling and coordinating engineering data used for interpreting
soils for engineering use. It is the feeling of this committee that

in dealing with engineering interpretations we need to remain aware
that many engineers prefer and can use quantative data on those re-
lated soil characteristics. Also, this data. must be as accurate as
possible. This workshop submitted a guide for rating soil bearing
strength. This guide has merit, but we recommend changing the
title to “Soil Limitations for Light Structures. '"" The National Com-
mittee has been informed that a guide sheet entitled “Soil Limitations
for I.ow Buildings” will be issued as an attachment to a SCS memoran-
dum on Guides for Recreational Interpretations. The National Com-
mittee requests the North Central Regional Committee modify their
working guide to serve as a supplement to the guide issued in the
SCS memorandum.

Report of Committee on Use of Soil Surveys for Suburban Planning.
North Central Region.

This committee made a statement worthy of repeating in this report,
that is, “Rating sheets should be used as guides, not as arbitrary
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rules. '"" This allows for deviations from ratings supplied by the
guides. Also, the National Committee hesitates to recommend a
precise policy for arriving at a rating of a soil-use limitation.
After considering ratings of individual factors, the most limiting
may be the best selections, but in a certain use the best policy
may be one of reflecting the interreaction among the rating
factors.

E. In summary of Regional Workshop activities it is very evident
that these committees expend much energy in documenting their
experiences through the guide sheets. These guide sheets are
reviewed by other regional committees and the National Committee.
Eventually, after much testing and review, they appear as portions
of the SCS soils memoranda and soils handbooks. The handbook
“Guide for Interpreting Engineering Uses of Soils” is in repro-
duction and will be issued in the very near future. It is recom-
mended that this handbook be made available to participants of
the National Cooperative Soil Survey. State Highway personnel
who cooperate in soil testing should be considered. Another
example, soils memorandum including guides for recreational
interpretations is in final form and will also be issued soon. The
National Committee proposed to continue screening guide sheets
and forwarding to Dr. Kellogg for Soil Conservation Service con-
sideration.

Training in Non-Farm Soil Survey Interpretations:

The National Committee researched the possibilities of on-campus
training facilities in city and regional planning. The Georgia Institute
of Technology and the University of Arkansas conducts a two-week
summer institute in Urban Planning on the campus of Georgia Tech.
Professor Howard K. Menhinick, a leader in this field, has agreed
to modify the curriculum of this institute to fit our needs. The com-
mittee recommends that the Soil Conservation Service send three
men--a soil scientist, engineer, and a soil conservationist to monitor
the institute this summer. In addition, the committee recommends
that the national training committee of the Soil Conservation Service
consider this institute in their next meeting. A copy of this motion
will be forwarded to this agency. Mr. William H. Bender has been
selected to represent the soil survey at this institute.

Mr. Val Silkett discussed the progress of the Resource and Conservation
Development Projects. These projects are vehicles for channeling the
resources of Public Agencies into a single objective, that is, improving
the economic situation in rural communiti es. These projects place a
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heavy drain on soil information. Both general and detailed soil surveys
arc used. The project in Gwinnett County, Georgia, which is unique

in that it is part of the Greater Atlanta metropolitan area, was pre-
sented as an example of intensive use of soil survey.

Reproduction of soil survey field sheets for interim use. Mr. Kocchley
explained a cheap procedure which has merit. The quality of this
reproduction is no better than the original drafting of the soil scientists.
Joining, open boundaries, delineations without symbols, and sloppy
symbols plague these sheets.

Committee Recommendations

It is recommended that this committee be continued with the following
responsibilities.

1. Continue the review, testing and sorting of guide material
prepared by the Regional Committees for making inter-
pretations of soil survey.

2. The handbook for interpreting engineering use of soils
will be issued in the near future. The Regional Com-
mittees are requested to assemble comments and
experiences in using this guide and forward them to
the National Committee for consideration.

3. The Regional Committees are urged to facilitate the
collection of experiences and research in the broad

field of “correcting soil limitations in non-farm uses. "
For example, what changes are made in designs of
concrete slab foundations when the soil limitations

vary from slight to severe. Or what physical soil
manipulations are being made to overcome soil
limitations. The National Committee will evaluate
these findings and make them available to other

reyions.,

Committee Members: Visitors

Lindo J. Bartelli, Chairman C. W. Koechley G. R. Craddock
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A. A. Klingebiel S. J. Zayach

#Committee members not present at workshop.



Kellogg:

Psschall:

Nylander:

~8i-

In regard to the last point mentioned in the job ahead, | believe
it is possible to overcome limitations on a soil with severe
limitations by redesigning a foundation at a cost of say a
thousand dollars; however, | believe that the universities
should look into this matter.

Engineers are concerned about the terrn'low buildings” used

in one of your guide sheets. In other words, the term “low
buildings” is objectionable to them as is the term “bearing
strength. "' You can overcome this by using the term “light
buildings. "

In connection with light buildings, a good term to us¢ when
necessary, is “normal foundation loading, "

Grossman: Department of Civil Engineering, University of Illinois, recently

Orvcdal:

published a study on factors that determmine the effectiveness of
lime stabilization. The critical factors are probably largely
incorporated in our new classification system. The North Cen-
tral Regional Committee should determine the extent to which
the new classification system permits grouping of the Illinois
soils according to their lime reactivity. Organic matter is
critical in this respect and we also have this information in our
new classification system.

With regard to lime stabilization, if the lime required is in the
vicinity of 6 to 7 percent, this is a reasonable amount; but if
the requirement ranges up to 12 percent, then this is too high.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service .

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE COOPERATIVE SOIL SURVEY .
New Orleans, Louisiana, January 23-27, 1967

Report of the Committee on Soil Survey Procedures

The reports of two regional committees and other items brought to our
attention were considered by this committee, The two reports considered
were those of the 1966 Western Regional Committee on Soil Correlation
Procedures and the 1966 North Central Regional Committee on Soil
Correlation Principles, Procedures, and Rules.

Comments on the two regional committee reports and comments and recommendations
concerning two additional items constitute the report of the committee,

1. Consideration of report of the western Regional Committee.

Two recommendations made by the Western Regional Cormittee are similar to,

or parallel in part two, recommendations made by the 1965 National Committee

on Soil Correlation Procedures. The present committee endorses these
recommendations of the 1965 National Committee, which are repeated here for
convenience and to give them emphasis. .

A. 1. “It is recommended that information be included in the report of the
initial field review....on the quality of the latest approved descriptions
for the soil series occuring in the survey area. It is intended

that this would involve a review of the series concepts as well as the
series descriptions themselves. Plans should be made at the time of
the field review, or shortly thereafter, for revision of series
descriptions that are considered inadequate. The State soil scientist
should arrange for assignments of responsgibility and target dates

for revised draft descriptions of those series having type locations
within the State. For those series having type locations outside

the State, he should notify the appropriate State soil scientist

or the principal soil correlator of the date the revised series
description will be needed. In any event, the principal soil correlator
should be informed of the plans for revision of series descriptions.”

A.2. "fItis__/recommended that a comprehensive progress field review be
made approximately one year prior to completion of the mapping. It
is intended that this field review include a thorough review and
testing of the documents of the survey and preparation of a draft
field correlation that is as nearly complete as possible. New and
revised series descriptions that are needed for completion of the
correlation should be ready for final review and approval by the
principal soil correlator at this time.”
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The committee noted that the intent of these tworecommendations will be
included in procedures set forth in the Soil Correlation Manual that is
being prepared.

The objectives of several other recommendations of the Western Regional
Committee have either been dealt with in recent SCS Soils Memoranda or
Advisory Notices of the SCS Regional Technical Service Centers or plans have
been made to provide the requested guidelines in documents that are being
prepared. Consequently, no action by this committee on these recommenda-
tions seemed necessary. The subjects of the recommendations and the
documents or- commants concerning them are as follows:

a. Format and guidelines for the description of the several kinds
of soil mapping units for use in soil survey manuscripts and
descriptive legends. A Guide to Authors of Soil Survey Manu-
scripts is being prepared.

b. Rules for naming the several kinds of soil mapping units.
Guidelines to supplement those given in the Sgil Survey Manual
will be included in the Soil Correlation Manual that is being
prepared.

c. Legends for soil surveys that include more than one level of
mapping intensity. SCS Soils Memorandum 62, 1-27-66.

d. Availability to State soil scientists of the latest soil series
descriptions. SCS Soils Memorandum 11, rev. 12-21-65.

e. Regional groupings of soil series in the soil classification
system. Regional groupings of series at the family and subgroup
levels of the present classification system will be wde during
1967, according to present schedules.

f. Use of a set of “soil correlation cards” for each survey to
facilitate preparation of the field correlation and the final
correlation . This procedure is currently being tested in each
of the four soil correlation regions.

2. Report of the North Central Regional Commnittee,

The only recommendation of the regional committee concerned names for mapping
units of monotype series. It was referred to the Committee on Application
of the New Soil Classification System of this conference. That committee
dealt with the recommendation.
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3. Application of automatic data processing methods to soil survey
activities. .

The committee devoted about half of its time to a discussion of the
possibilities for applying automatic data processing (ADP) methods to soil
survey activities. As a part of that discussion Dwight Swanson discussed
several examples of applications of data processing methods that he has
made. These included storing a large amount of engineering test data for
soils on a set of punched cards, processing the data to provide aids useful
in estimating properties of soils for which test data are lacking, and
testing alternative class limits for grouping soils. He also showed the
committee an example of how descriptive morphological data can be put in a
form suitable for ADP methods. Use of ADP methods by the Soil Survey
laboratories for calculations involved in their work and the analysis of
Hawaiian soil survey data using ADP methods reported by Dr. Swindale were
noted.

It was pointed out that advantages of ADP methods should be considered

for aspects of the work that require recall or manipulation of a large

amount of data or information and for tedious jobs. In considering possibilities
for improving the efficiency or effectiveness of soil survey activities

by using ADP methods we need to know which activities would likely be

amenable to the methods, what we would want from the methods, and the

practicality of applying the methods.

The committee agreed that the soil survey should take a serious look at
potential uses and practicality of ADP methods in its activities. .

The committee recommends that a work group be appointed to (a) develop a
priority list of needs In soil survey work that can be met by automatic
data processing methods, and (b) consult with specialists in the automatic
data processing field to determine the practicality of using such methods
to meet those needs.

4. The committee suggests that it be continued. Suggested future
activities of the committee are:

a. Consideration of and dissemination of information concerning
improved field techniques for examining and mapping soils,
such as new or improved tools for examining soils and special
aerial photography as an aid for mapping soils. This would
involve asking regional committees to compile available
information on new tools and new techniques.

b. Further consideration of automatic data processing methods
may be desirable.



-9]1-

Commi t tee members:

A. R. Aandahl * J. W. Kingsbury

F. J. Carlisle, Chairman E. A. Perry

R. E. Daniell R. S. Robertson

C. M. Ellerbe D. ¥. Swanson

R. D. Hockensmith B. J. Wagner, Secretary
W. M. Johnson H. P. Ulrich

The following people participated full-time or part-time in the
committee meeting in New Orleans: L. D. Swindale, W. L. Mathews,
P. E. Lemmon, C. W. Koechley, J. D. Rourke, and J. A. Williams.

* Not present at meeting in New Orleans.

Notes on

discussion by the Conference following committee report, 1-26-67.

Kellogg:

Kellogg:

Johnson:

Koechley:

Kellogg:

Would like to have se#en the committee place emphasis on the

need for more effective progress field reviews. Effective
progress reviews that identify inadequacies of the survey and
that specify by whom and when the deficiencies are to be corrected
are essential to reduce waste of funds and to improve efficiency
and effectiveness of the soil survey. Common deficiencies that
should receive special emphasis in reports of progress reviews
are: excessive detail on field sheets relative to objectives

and publication plans for the survey, excessively longmap symbols,
unnecessary mapping units in the legend, incomplete or inadequate
soils handbooks, and the like.

Thinks a work group should be set up in the Washington office to
consider application of automatic data processing methods.

We must be careful to avoid having ADP specialists tell us how
to run our program. Statisticians may suggest a large volume
of studies that would outweigh advantages of the method.

We need a young soil scientist who is well trained in statistics
and in ADP methods. He should understand the soil survey program
and what we need from ADP.

Would be pleased to have requests from the Principal Correlators
for training of man on their staffs in ADP. Training of people
on State staffs is also needed.

It was pointed out in discussion that there are many places throughout the
country where training in ADP can be obtained.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE
COOPERATIVE SOIL SURVEY
New Orleans, Louisiana, January 23-27, 1967

Report of the Committee on Soil Moisture
and
Partial Report of the Committee on Climate

The moisture and climate committees met jointly for one of the two sessions.
Most of the time of the moisture committee was devoted to self education.
Reports were given by several members; these appear in an appendix. The
reports by Hill and by Turner do not appear in the appendix; the report

by Williams was not presented orally.

1.0 Subjects Discussed

1.1 Water Table Dafinitions: A set of water table definitions was
proposed in 1963. These definitions were reviewed and modified
in 1965, and again reviewed this year. No changes were suggested
by the 1967 committee. The committee discussed the importance
of oxygen content and temperature of the water in determining
the influence of extended saturation on soil color. The fact
that continuous free water is commonly not observed in fine=
textured soils was recognized, but no modifications in the water
table definitions were offered. The possibility of defining
saturation in fine-textured soils on the presence of water in
excess of that retained by natural fabric against 5- to 10=-cm.
tension should be explored.

1.2 Water Table Depths and Duration Classes: Two regiaial committees
discussed the water table depth classes proposed in 1965:

0 to 10 inches

10 to 20 inches

2u to 40 inches

40 to 80 inches

80 to 240 inches

> 240 inches
The principal advantage of this set of classes is that the
depths coincide with limits in the new classification system.
The northeast committee recommended adoption. The north-central
committee also recommended adoption, but stated that a break at
60 inches may be useful. Opinion was divided within the northeast
committee whether depth should be measured from the top of the
0 horizon or from the top of the first mineral horizon. Both
regional committees stressed the superiority of defining water

table by depth-duration classes rather than by depth alone.
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Paschall and Turner emphasized the difficulties in inferring the
soil moisture regime from morphology (see Appendix.) It was
pointed out that the origin of the moisture eommittee Was concern
with the drainage classes in the Soil Survey Manual. The influence
of high carbonate on the morphological expression of wetness was

commented upon. The possibility of using the proportion of crop
failures as an index of wetness received attention, as did whether

perched and true water tables should be distinguished in establishing
criteria of wetness. The possible importance of deep water tables,
the order of 7 maters. was reviewed, Deep water tables receive
considerable attention in the USSR. No experience was brought

forth by the committee in support of their importance.

1.3 Rate of Water Movement Through Soil: Much interest now centers
on evaluation of sites for small sewage disposal systems. Perco-
siian teﬁs are being widely made for this purpose. An article
15y Witwer=' provides a good description of the subject from the
point of view of a sanitarian, The northeast committee had a
symposium on percolation testing. Franzmeier's comment at the
symposium that evaluation of soils for sewage disposal gives
tacit approval to the use of small sewage systems should be borne
in mind. Concern was expressed in the national meeting over the
possible effects of effluent at a distance from the originating
sewage disposal installation.

1.31 Permeability classes. Permeability classes in the 8oil
Survey Manual and those proposed subsequently in national
commi ttee reports are based on measurements by the Uhland
core method. This determination yields a measure of rate
of water conduction in the saturated state (so-called
saturated hydraulic conductivity). Percolation rates
are now mostly being obtained by the auger hole method.
These are field measurements usually made to assess
suitability for small-scale sewage disposal systems.

They yield an estimate of the rate of movement of water

for what is usually an unsaturated condition. The values
are not comparable to those obtained by the Uhland core
method. The Uhland core determinations, however, since
they measure saturated flow, are relevant to design of tile
drainage systems. With this as background, the regional
committees were asked whether modification of the present
permeability classes should be attempted until percolation
test data had been more fully integrated into our thinking.
The response of the regional committees was to put the
subject of class limits in abeyance.

1/ Witwer, D. B. Soils and their role in planning a suburban county. In
Soil Surveys and Land Use Planning, edited by L. J, Bartelli, et al,
Amer. Soec, Agron., Madison, Wis. 1966.
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1.32 Percolation test evaluation. 2/ Hill £l emphasizes the
need to distinguish between percolation tests under
saturated and unsaturated conditions. He indicates that
most tests are performed under unsaturated conditions even
after prolonged wetting. Under conditions of unsaturated
flow, a gravel zone under coarse loamy material acts as a
barrier to water movement. Under saturated flow conditions,
however, this same gravel zone does not impede. As Hill
suggests, there is a tendency to assess the probable
percolation test results for a soil based on its performance
under saturated flow conditions, when in fact the tests
are rarely if ever run on saturated material,. There is
the further question whether testing in the saturated state
has relevance. Once the soil is saturated, for many
purposes the jig would seem to be up. Moreover, should
rates of lateral ground water movement be considered a
soil property? Is it not rather a property of a landscape
unit that usually includes several soils?

Hill makes the further point that laboratory hydraulic
conductivity obtained by the Uhland core method, since it
measures saturated flow, “is greatly increased by the
presence of large pores in the soil, whereas, the percolation
rate from a test hole may be decreased by the presence of
large pores.” He than goes on to state that it is not
surprising that the field percolation rates and the
laboratory determinations of saturated flow of cores are
not proportional.
1.33 Terminology. 4/ Both permeability and conductivity are
constants in different formulations of Darcy’'s Law, which
relates the volume of fluid transmitted per unit time per
unit cross sectional area to the driving force. Permeability

is descriptive of the medium. It has units of length squared.
Permeability is related to conductivity by
Permeability = conductivity x viscosity fluid

density fluid x gravitational constant
Conductivity is expressed in velocity units (inches/hr,).
If the material in transport is a liquid, the term,
hydraulic conductivity, is commonly used. “Hydraulic
conductivity” would seem more suitable than “permeability”
as a name for the present permeability classes since these
are commonly defined in velocity units (inches/hr.). There
are several methods fors?easuring the hydraulic conductivity.
They have been divided =/ into field and laboratory methods,

2/ The following discussion of Hill's work is by the committee chairman.
Hill reported orally to the national committee.

3/ Percolation testing for septic tank drainage, Hill, D. E. Conn. Agr.
Exp. Sta. Bul. 678. 1966.

4/ Discussion by committee chairman.

5/ Methods of Soil Analysis Part 1, ¢. A. Black, Ed., Agronomy Monograph
No. 9. Amer. Soc.Agron., Madison, Wis.1965.



and within field methods to thosesuitable for above and
below the water table. The methods yield hydraulic
conductivity data if the assumptions are obeyad. Percola-
tion tests differ from the hydraulic condutivity measurements.

The units of the test results may be the same, but the geometry
of the percolation test is not usually defined, and so the
hydraulic conductivity cannot be calculated.

The suggestions to follow are offered for discussion.

Drop the term, permeability, where units of rate (inches/hr.,
for example) are applied. Substitute “percolation rating”
where appropriate.

Use the term, unsaturated percolation, for the values obtained
by the common auger hole field test unless evidence of
saturation is supplied.

Use the term, saturated percolation, if accompanied by
evidence of saturation during the auger hole field test.

Apply the term, hydraulic conductivity, only to percolation
test data that have been analyzed in terms of Darcy's Law.

Refer to data obtained on saturated cores by the so-called
Uhland core method as "saturated hydraulic conductivity”
values. Do not equate them with unsaturated percolation
values.

1.4 Available w§ter:y Estimates of available water from the water-
retention difference between 15~bar and some lower tension are
so hedged with uncertainties that there is a question whether they
are worthwhile. It is now generally accepted that determinations
of the retention at low tension on fragmented samples, unless
coarse textured, frequently lead to overestimations of available
water. Available water is commonly reported on a volume basis
(in./in,) and allowance is usually made for coarse fragments.
Use of 0.1= or 0,06-bar in place of 1/3~bar is common for materials
high in sand and low in clay. Lass attention seems to be paid to
the possibility that 1/3-bar is unsuitable for very clayey materials.
People have drawn attention to the desirability of determining
several points on moisture desorption curves. There is a feeling
that water retention can be related to clay mineralogy more
closely than it is now. The north-central committee suggests that
the term *“available water” be changed to “plant available water.”
Their point is that the roots have to get to the moisture in order
for it to be available. Root growth may be restricted because
of temperature, physical impedance, high water table, lack of
certain nutrients. Perhaps the term, “water retention difference,”
would be suitable for the laboratory number.

6/ Discussion by committee chairman.
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dvidence has been accumulating to indicate little difference
in the retention against 0.06- or D.l-bar by fine and medium .
sand separates. The vary fine sand retains markedly more. The
guestion arises whether particle-size breaks in the sands other
than the proportion of very fiue sand have much utility in respect .
to moisture retention.

The possibility of measuring water retention at G,06-bar on sands
was discussed briefly.

1.5 Yield Soil Moisture Regime: xy

The reports in the Appendix should be consulted. Holmgren outlines
the use of climate information to estimate the soil moisture regime.
Newhall presents a preliminary analysis of some long-term soil
moisture data for the Great Plains Dryland Stations. Williams
presents the views of the Western States concerning application

of the moisture criteria in the new classification system.

Paschall discusses the problems encountered in proper assessment

of the soil moisture regime in the Northeastern States.

For the 1965 national meetings, the chairma: wrote the State

soil scientists for information on long-term soil moisture data
or studies in progress to obtain such data. A summary was
distributed to committee members. For the 1967 meetings,
inquiries were sent to the ARS personnel in hydrology and to the
Forest Service. Replies were circulated to members of the national .
committee. Information was also obtained on the soil moisture
measurements being made by the Snow Survey. Franklin Newhall has
been given assistance in his attempt to utilize the soil moisture
data obtained by the Great Plains Dryland Stations (see Appendix).
Several ARS hydrology installations have been visited.

Out of these activities has come a conviction by the chairman that

the washington staff should have one or more man devoting an

appreciable part of their time to the integration of soil moisture
information into the soil survey. Those involved should be

conversant with climatology, soil morphology and classification,

and plant-soil relationships. A principal activity should be to

work with people in ARS and the Forest Service. The personnel

in these other agencies need to more closely integrate their

work with the soil survey. Their study areas need to be evaluated

in terms of the soils represented and their classification in

the new system. Attention needs to be paid to obtaining data

that are relevant to classification, and which can be interpreted

by the soil survey. Such considerations should be voiced when

the studies are planned. To realize this, two things would be -
needed: the administrative doors opened in Washington; end the
presence during the early planning of soil survey representatives
who have the technical competence to gain the respect of the
personnel at the field locations.

1/ Discussion by committee chairman.



-G

The reaction of the national committee was that the problems of
working from the Washington level downward ware extremely
formidable. Contact should be at the State level. State soil
survey personnel should work with the personnel in charge of the
field soil moisture projects.

Formal recommendation C was an outgrowth of these discussions.
2.0 Formal Recommendations
A, The soil moisture committee should be continued.

B. The principal activity over the next two years should be
the formulation of descriptive statements of the water
table regime in terms of kind of water table, depth of
occurrence, duration, and season of year, which would
replace drainage classes of the Soil Survey Manual and
be used in the new classification system in place of
morphological features in framing definitions.

C. A request listing the specific soil moisture information
needed by the Soil Survey should be included in the next
statement on research needs submitted by the SCS to the
ARS,

D. The regional committees should consider alternative terminology
for the description of rates of water movement through the
soil that (1) would be in keeping with terminology used by
soil physicists, and (2) would be descriptive of the conditions
under which the measurement was made.

3.0 Suggestions to Regional Committees

A. Coordinate activities of regional moisture and climate
committees., Characterization of the moisture regime from
climate information would seem a possible fruitful area of
mutual concern. Another area of mutual concern might be
situations where soil temperature estimates from climate
data may be invalidated by the water regime, for example,
where moving water tables occur or where large quantities
of irrigation water from deep wells are applied.

B. Consider formal recommendations B and D of the national
moisture committee,.

C. Collect information on field soil moisture regimes. Keep the
national moisture committee informed of such studies.

D. Review the moisture criteria in the new classification system
and make recommendaticns for changes if needed. Such a review
might be combined with an assessment of what kind of field
soil moisture information is available and what would be

desirable.
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O'ten short-term projects.

W have to supply the assistance needed to get the
information required by the soil

survey from

Sporadi ¢ and uncoordinated neutron probe installations

Survey in the



Orvedal:

Kellogg:

Swindale:

Remember climatologists. Should strengthen our ties
with ESSA.

Permeability versus hydraulic conductivity? We see
no objection to the change, but permeability is now
used in publications. This is another problem for

discussion and correction in the revised $Soil Survey
Manual.

State Experiment Station Directors might help in getting
funds for cooperative moisture regime projects.
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APPENDI X

Cimatic Inference of Soil Misture
G S5, Holmgren

Construction of Water Bal ance Sheet

A

B.

For 'atershed

SM=P- Q- ET

For Pedon

sm=p-(Qa-et +gq'~d

wher e
SN, sm soiI_npistqre
P, p precipitation

q “run on"

Q, g =runoff
d = deep percolation

Eval uati on of Variables

A

Precipitation _ .
Probl em of extrapolating climatic data

Runof f

Conpl ex relation between slope, texture, bulk density,
vegetation and rainfall intensity

Deep percolation
Depends on rainfall frequency, texture, slope, etc.

"Run on"
Rel ated to iategrated runoff from hi gher geonorphic positions
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I1. E. Evapo-transpiration

L

Vter supply non-limting: Estimation from weather paranmeters
a. 'Thornthwaite; temp, day | ength
Br =1.6 (10 7/1)®

where
?IT = potential trenspiration/mo.
= mean air tenp. (*C.)
I = heat index; sumof 12 nmonthly
i ndi ces given by
1= (T/5)1.514
ais acubic function of I

b. Blaney and Criddle; temp, day length, relative humdity,
crop constant

u = ktp(1ik-h) = kc

wher e
k = crop constant
t « mean monthly air temp.
p = nonthly % of daytime hours im year
h = mean monthly rel. humdity
ce«climtic factor (conposite val ue)

c. Ture; tenp, |ength of season, radiant energy, crop constant,
precipitation

Piaty

' (P-m v 21z
vhere
E = evap. in 10 day period (mm)
P=precipitation in 10 day period (nm)
a =« est. evap. (in 10 day period) frombare soil
_assumng no precip. > 10 mm _
Vis a crop factor Incorporating dry yield, length of
growi ng season and acrop constant
e IS evap. capacity of air calculated from tenperature
and incomng radiant energy
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2. water supply limiting
a. Availabili ty of water over range
Uni form - Vei hmeyer
Decr easi ng
b. Effect of soil depth
c. Effect of vegetation type
Summary
Quantitative inference to pedon SOil noisture reginme fromsoil
| andscape and climtic variables is extrenely difficult and has a
large inherent uncertainty. It is doubtful whether the Soil Survey
should be concerned with unraveling these relationships. Te
alternative ig 10 extead directly observed data using "judgment"”
incorporating these variables. Efforts should therefore be
extended toward devel oping | ocal inference patterns rather than

uni versal relationships.
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Collection and Analysis of Long-Term Soil Moisture Data

Franklin Newhall

The regime of soil moisture has been given considerable importance in the
new system of soi lclassification. The cumulative or continuous duration
of time during the year that sceme soils in some layers are dry is regarded
as a diagnostic morprolurical property of these soils. The duration of the
dry condition in soil, oveinga complicated function of external factors such
as time and intensity of precipitation and solar radiation, and of internal
factors such as soil texture and aggregation, does not usually follow
normal monthly rainfall in a straightforward manner. Therefore, it becomes
necessary, first, to determine what is the actual soil moisture regime and,
second, to see if it can be approximated by a practical method of using
climatological data.

To meet the criterion “Dry Soil” in the new system of soil classification,
it was decided 1) that soil would be regarded as dry when its moisture
content was equal to or less than that at 15 bars tension, and 2) that the
chief layer of interest was the moisture control section, originally ex-
tending from 10 down to 40 inches but now extending from 7 to 20 inches.

It was realized that the layers below the moisture control section would
also be of interest, and they were studied, but the layer above the control
section, which reflect mainly day-to-day rainfall during the unfrozen period,
was not studied. Analysis technigues used in climatology were used on the
soil moisture data. This means that the record for a given soil preferably
would had to have been taken at the same site and under the same ground
cover for a number of years.

To actually obtain soil moisture data, previous work by the Soil Moisture
Commi ttee was the starting point. Questiornaires were sent out in 1965

and 1966 by the Chairman of the Soil Moisture Committee, asking for
information on long-term soil moisture records. These went first to the
State soil scientists and later to a selected list of hydrologists, hydraulic
engineers, soil scientists and agronomists of the Agricultural Research
Service. The excellent response indicated that a great many data have been
recorded, particularly in recent years and that these were freely available
to any one who wished to come after them. It was not entirely possible,
however, to tell from the replies exactly which data would meet requirements
which had been tentatively set up. These requirements were: 1) Records

for ten years or longer from a single site with only one kind of plant
cover, preferably grass. 2) The 15 bar moisture percentage known, or
alternatively, the site available for visiting at the present time and
sampling for 15 bar moisture. 3) The record taken six or more times per
year. 4) The moisture sampled at several depths down to one meter or more.
Because of the uncertainty about which data would be suitable, the known
data were evaluated and collected during personal visits, at which time
additional data were sought and, where possible, data sites visited.
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Most of the data from the old USDA Dry Land Agriculture (DW) Stations
were obtained fromthe archives at Bushland, Texas, maintained by the ARS.
Data for Garden City, Kansas, Horthilatte nnd Scottsbluff, Nebraska
Dickinson and Mandan, iioxrth Dakota, and Ardmore and Newell, South Dakota
were copied apd the stations later visited. DLA Stations which were not
visited but for which data were obtained, were Colby and Hays, Kansas,
Havre and Huntley, Montana, Tucumcari, New Mexicao, Williston, North
Dakota, Woodward,Owxlahoma, and Dai hart, Texas. Akron, Colorado was
visited but no data secured. Other data were obtained from ARS Stations
at Rosemont, hebraska, McCredie, Missouri, and Feanimore and Colby,
“wisconsin, and tkefirst three of these stations visited. Data for about
10 lowa locations wercobtained at Ames Jvom the lowa Agricultural
Experiment Station, butnone of the locations was visited.

Discussion wi th personnci at various stations indicated that a great many
more data existtranware collected. Thesae uncollected data usually would
fail to rneerevenrelaxed criteria fur long-term soil moisture records.
The data were usually taken iuceonnection with specific, short-term
experiments and are under a variety of plant covers.

A simple analysis of gome of the data gives the probability of dry ground.
Soil moisture percentages which had been observed during the same calendar
week of any year were classified as either dry or non-dry. according to
whether the moisture percentage was equal to or less than the percentage
at 15 bars tension, or was greater than at 15 bars tension. This was done
for 9 locations using moisture in the 7-20" layes and 4 locations using
moisture in the 24-36"layer, The probabilities, plotted for successive
weeks , present a reginecoi probability of a dry control section or layer,
see Figure 1, iloisture Control Section, and Figure 2, 24-36” layer at
Havre, Montana,

The preliminary analysisgziven here, merely expressing probability as

above or below the 15 bar moisture percentage, uses only part of the infor-
mation contained in the record oi sei 1 moisture. It is hoped that later
analyses wi.ll use more information to depict the moisture regime in more
detail, particularly at higher moisture contents. But since the number of
precipitation data will probably always be much greater than the number of
soil moisture data, it is also hoped that analyses of soil moisture regimes
will lead to depiction of precipitation regimes useful in soil classification
and interpretation.
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Fig 1 PROBABILITY OF De¥™ SM  IN THE7TO 20" LAYSR
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Soil Moisture Problems
in the Northeastern States

A. H, Paschall

Rainfall, on the average, is adequate to supply the needed soil moisture
in the Northeastern States. Possible exceptions are the shallow and the
sandy soils.

Ground water levels, as measured in lined wells, show acommon pattern.
The level lowers beginning in May or June, reaches a low point in August or
September and starts rising toward the surface in September or October.
Wet soils reach their peak in December or January, and the less wet soils
peak in February or March, except in very wet years when the peak occurs

in December for all soils. These statements on ground water apply to soils
with free surface drainage. They do not apply where there is ponding by
natural or artificial means.

Five drainage classes are recognized in the Northeast: well, moderately
well, somewhat poorly, poorly, and very poorly, The ground water pattern
for the four classes showing restriction in drainage is illustrated in
Figure 4, page 7 of Walter Lyford's publication ~ Water Table Fluctuations
in Periodically Wet Soils of Central New England. Harvard Forest Paper
No. 8, Harvard University.

It is noted from this figure that during the growing seasons the moderately
well and somewhat poorly drained soils show a ground water level below 60
inches in dry years, below 40 inches on average years, and above 40 inches
for a good part of the wetter years. The poorly drained and very poorly
drained soils have water tables below 40 inches during dry years, above

20 inches on average years, and, frequently at surface during wet years.

Our problems can he catalogued in this manner:
l. Problems of the Wet Suborders

a. In fine-textured soils, too many very poorly drained soils
fail to make the 60% of the mass requirement and so are Aerie,

h. In other textures, the opposite is true « too many poorly
drained soils do make the 60% requirement and so are Typic.
An additional requirement might help this =ie,~ no subhorizon
or layer within certain specified depth or part of the
control section that have dominant chromas of 3 or more.
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In Spodosols there are no mottles in the AZ, and if present

in the B horizon, mottles are masked by organic matter.

This is true in Aquods. The new requirement of 8 transition
between the albic and the spodic horizon may be the answer

to this. We have no information on this. This will apply

to Haplaquods. Some of our soils may be Sideraquods and there
is no way to show mottles in the top of the spodic horizon.

Many oi our soils are formed in materials with 2 chroma;

hus, we have to go back to the “are saturated with water”

phrase, and all Rortheast=rniseils are saturated with water
at some seasou of the year.

Problems of the 'Dryer" Suborders

There are weo dry soils in the Northeast so there are problems
in the "Udi" and "Hapl" groups.

a.

The moderately well drained and the well drained soils fall
in the Typic subgroup in Entisols and Inceptisols., There is
also the problem of most of our moderately well drained soils
spilling over into the Aquic subgroup and that, of course,
can be worked out by changing series specifications.

Low chroma mottles are not as universal as high chroma mottles
in our moderately well drained soils. This is particularly a
problem in the zone surrounding the Spodosol soil areas in
the Northeast.

The A 2 horizons of our well drained Glossoboric Hepludalfs
exhibit mottles of high chroma. The Glossoboric Hapludalfs
occur in areas around the Spodosols.

a
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Application of the Moisture Criteria of the
Classification System in the Western States

J. M. Williams

This report is in response to your request that | contact the States in
the Western Regional area and get an expression on where we stand on the
application of the moisture criteria in the system of classification.
Representatives of all States were present at a classification workshop
held in Portland during October of 1966. Comments thac | make will reflect
attitudes and remarks at that meeting.

A small minority expressed the opinion that soil moisture should be deleted
as a criteria from soil classification. It was their opinion that the use
of soil moisture as a criteria in classification would lead to inconsistency
in classification. They pointed out the very meager data on soil moisture,
limited weather stations in some areas from which climatic data can be
projected, and the lack of studies correlating climatic values and soil
moisture., It was thought that personal bias and not facts would determine
the classification in many cases.

The majority felt that the soil moisture regime is a needed and useful
criteria in the classification system. There were some questions as to
what part of the soil profile the soil moisture criteria should be applied.
A committee studied available data and recommended a control section 7 to
20 inches in depth. This was approved by a majority of the conference
participants.

There was some discussion on application of the criteria. It was the
consensus of opinion that additional data on soil moisture regimes were
needed before a uniform application of the system could be effected.
Sevensl lines of .action were discussed.

It was expressed that there is an immediete need to collect 1ata on the
soil moisture regime of key bench mark soils, These data can serve as
reference points for applying soil moisture criteria. This initial
study should be expanded to cover other bench mark soils as time and
resources permit.

It was also the feeling that a study should be made correlating weather data
with soil moisture regiws. It was pointed out that we have a number of
weather stations in each State that have rather complete long-time data.

We need to determine if these data can reliably be interpreted to reflect
sol 1 moisture regimes. Procedures need to be standardized for calculating
soil moisture for climatic values.

There apparently exists some confusion under what conditions the soil moisture
should be determined. An example was giwen of fallowed wheat land which
would be dry for a significant period when cropped and moist on fallow years.
A standard procedure needs to be adopted.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE
COOPERATIVE SOIL SURVEY
New Orleans, Louisiana, January 23-27, 1967

Committee Report on Criteria for Classification and Nomenclature of
Made Soils

The committee met Tuesday evening and again Wednesday morning. All
members were present. In addition, Dr. Kellogg and Dr. Lemmon sat with
us for part of the time. Grant Kennedy acted as secretary.

The committee spent the first session in a review of its assignment and
discussed several of the soil conditions and problems with which individual
members were familiar. Dr. Kellogg reminded the group that the Soil Survey
Manual is inadequate in the treatment of miscellaneous land types. He -
expressed his conviction that a land type should not be used to name
sizeable soil areas suitable ior the production of the common commercial
crops regardless of the fact that the soil may have been disturbed by
leveling for irrigation, truncated by erosion and later reshaped by the
bulldozer, or formed by hydraulic filling. It was soon evident that the
committee had a long way to go if agreement were to be reached on how to
name the various mapping units. Dr. Kellogg suggested the use of a general
name in which the word “soils” would form a part. An objection was raised
to the use of “made soils” because the name would be confused with a soil
series name.

During the past year, the Chairman of the committee received a number of
reports covering transect studies in California, Delaware, Kansas, Maryland,
Mississippi, Kentucky, Tennessee, Texas, Virginia and West Virginia.
Summaries of the rather lengthy reports from Mississippi, Tennessee, and
Texas were sent to the committee members together with the complete reports
from Kansas and Virginia. The California report was sent to all members of
the committee directly from California. A report was received recently
from lowa regarding the consistency in mapping soil series, soil slope,

and the eroded condition of the soil. There was not time to reproduce and
distribute copies of this report to the cowittee. Furthermore, the report
did not deal directly with the matter of man-made soils.

In addition to the reports of the transect studies, the committee also
received the reports of the Northeastern, Southern, and Western regional
commi ttees on this subject including descriptions of observed man-made
or disturbed soils.
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The committee reviewed the reports of the transect studies briefly.
The following statements should help to get an understanding of the
kind of observations made in the several States which carried on the
work.

CALIFORNIA STUDY

Three kinds of soil areas were reported by Grant Kennedy. These ware a
hydraulic fill area, an area of deep cuts and fills for a subdivision,
and an area where the soils had been altered by leveling and deep tillage.

The hydraulic fill area at Mare Island was seen to be relatively uniform
and indicated that the characteristics of the soils could be predicted
with some degree of accuracy from a few observations. The problems of
mapping and classification would appear to be essentially the same as those
for Alluvial soils. Such soils would classify as Orthents, Psamments,

or Fluvents.

The soils in the area of deep cuts and fills were varied and fermed a
complex pattern. The heterogeneous mixture is not practical to classify
below the level of Entisols. The author of the report suggested the
name, "Made soils, complex.”

The area of altered soils had been leveled and then “ripped” by a large
chisel. The principal soil series was the San Joaquin series. Ripping
fractured the duripan and caused displacement and arching of fragments of
the diagnostic horizons above the duripan. Most of the disturbance occurred
in the immediate path of the ripper. Where the ripping is wide-spaced,
most of each pedon has the diagnostic horizons intact. Such areas could

be classified as a ripped phase of the San Joaquin series. With closer
spacing of the ripping, a complex of the San Joaquin soil and of X soil
series, or a variant, might be the answer.

MISSISSIPPI STUDY

Transects were made in two general areas--the loess belt and the Delta.
Eleven transects with 100 profile descriptions were reported from the loesa
belt. Each examined pedon was classified into one of the following four
classes: a) Memphis silt loam; b) Memphis silt loam, thin solum; ¢) Loring
silt loam; and d) unclassified. Because the Memphis silt loam, thin solum,
had a solum thinner than 32 inches--the minimum thickness permitted by the
Memphis series description--this class was really a thin solum variant.

The unclassified soils were of two kinds: a) Those that were cut almost

to the C horizon; and b} those that consisted of fill and lacked an argillic
horizon. The following composition of the transects was reported:

Memphis silt loam Coe e e 39 percent
Memphis silt loam, thin solum . . . ... 29 percent
Loring silt loam R R 3 percent
Unclassified . . . . 29 percent

A few of the profiles were seen to classify as Arents because of the
recognizable fragments of the argillic horizon of Memphis silt loam.
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The area in the Delta was shaped and leveled for drainage and irrigation,

A total of 134 profiles were described briefly. Thirty-four percent of

the disturbed soils were fills and sixty-four percent were cuts. The
average fill was 7.5 inches and the average cut was 8.4 inches. All but
10 percent of the pedons were classified into present series based on
texture, color, and reaction.

TENNESSEE STUDY

Five transects were reported from the loess ecouitry of northwestern
Tennessee. The results were summarized es follows by the men doing the
work:

"l. There is great variability in the amount of soil that has been
removed and/or filled.

2. Only a small part of the area has enough of the original solum
in place so that the series can be identified.

3. Omce reclaimed, such areas are not conspicuous in the landscape.
If the soil scientist is not already aware of the location of a
reclaimed area, or if he does not carry out intensive field
investigations, he is likely to map these areas as Memphis series,
severely, or very severely eroded phases.”

TEXAS STUDY

Transects were reported from two sections of the State--Collin end Erath
counties in the north and the lower Rio Grande Valley. Brief profile
descriptions were written for almost 300 sites.

The transects in the north dealt with the presence or absence of a mollic
epipedon and with the thickness of the mollic epipedon, if present. All
of the profiles were classified into established soil series on the basis
of the information. The conclusion was that most mapping units would be a
complex of Mollisols or of Mollisols and series from other orders.

The transects in the Rio Grande Valley were in areas that had been leveled
for irrigation. The conclusion was that 42 percent of the pedons had

surface horizons with a thickness that fell well within the limits of the
Willacy series and that an additional 33 percent had surface horizons,
though thicker or thinner, still fell within the limits of the series  About
15 percent of the pedons classified as Hidalgo series and about 10 percent
were unclassified. These later were treated as mapping inclusions. The
conclusion was that leveling had not changed the family or subgroup
classification of the soil.
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The review of the transect studies brought to mind the range of conditions
presented by reshaped, altered, or man-made soils. Conditions range from
shallow to deep cuts and from shallow to deep fills. The result may be a
soil essentially alluvial in character with or without numerous strata or
it may be an extreme complex of cuts and fills with wide variations in
depth, texture, color, and reaction.

With these considerations in mind, the committee reviewed the reports
of the regional committees.

REPORT OF THE NORTHEAST REGIONAL COMMITTEE

No critical comments were made by members of the national committee regarding
the proposed use of “made soils” or to the proposed guidelines of the
regional report. The profile descriptions of “made soils” from Delaware,
Kentucky, Maryland, Massachusetts, and New York followed the general pattern
of those reported in the transect studies already reviewed. Interest was
expressed, however, in the transect of a graded mine spoil in West Virginia
where the individual profiles were consistently similar in texture, color,
amount of coarse fragments and low pH. As a result of shortage of time,

the national committee did not spend as much time on the Northeast report

as it probably deserves.

REPORT OF THE SOUTHERN REGIONAL COMMITTEE

The report of this committee was supplemented by descriptions of disturbed
soils and materials from Kentucky, South Carolina, and Virginia. Due to
the lack of a quorum at the meeting of the Southern Regional Committee,

no recommendations were forwarded for the consideration of the national
conmittee,

REPORT OF THE WESTERN REGIONAL COMMITTEE

The national committee found this report to be a constructive statement

and spent some time in a review of the regional committee's recommendations.
Statements here will refer either to specific recommendations or to portions
of recommendations of that report.

Recommendation A

“Discontinue use of the term Made Soil. Artificially made or altered soil
may be considered as soil under the present soil classification system,”

The reaction of the national committee was that this was an acceptable
statement. This matter, however, came up again in the discussion.

Recommendation B
The national committee agreed with the intent of the proposed definition
of Made land but offers the following definition as a replacement. “Made

land consists of areas filled or covered artificially with miscellaneous
material including trash, stones, and industrial waste, but excluding
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areas covered with essentially earthy material toa depth of 40 inches or
more.” The proposed change makes the definition specific in terms of depth
of earthy material and eliminates the reference to non-suitability for
commercial crop production.

Recommendation C

The national committee concurred in these recommendations except for the
replacement of "commercial production” by “plants.”

Recommendation D

The national committee concurred in items D1 and D2 but felt that the

limits of item D3 were too severe. It appeared that a hydraulic fill

could be a good example of a fine-silty family and that some of the man-made
soils could be in areas other than those covered by the three temperature
classes: frigid, mesic, and thermic.

Fecommendation E

The statement about the ripping of soils caused the national committee

to review again the amount of change in the San Joaquin soil relative to
the spacing between the rows traversed by the ripping machine. With wider
spacing, it would seem that a complex of San Joaquin-X series should be
recognized if the acreage were sufficient. The altered soil would appear
to be too greatly changed to be recognized as a phase. It was agreed that
classification should be at the lowest level consistent with accuracy and
suitability of nomenclature.

The national committee also suggests that the recognition of Arents be
confined to soils mixed in place so that fragments of a diagnostic horizon
transported by dump truck to a new area would not be the basis for the
recognition of an Arents in the new site. In addition, a significant
number of fragments of a diagnostic horizon should be present to justify
the classification of Arent. This illustrates, of course, a problem
common throughout the application of the classification system. The
national committee was in general agreement with items EIl, E2, and E3.

Recommendation F

The example “sandy, loamy, and clayey Entisols, filled complex” gave rise
to two questions or objections by members of the national committee.

a) An undifferentiated unit such as “sandy, loamy, and clayey Entisols”
cannot at the same time be identified as a “complex” as that term is used
in soil correlation. b) There was concern, though not general, about the
reception of the nomenclature as names of mapping units by users of the
published Soil Survey. This concern did not apply to the placement of
units in the classification system.
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Recommendation G

The national committee was in general agreement with the statements of
this recommendation.

FURTHER DI SCUSSI ON

Vari ous proposals for naming complexes of cuts and fills were discussed.
For example, certain suburban areas have been named as a complex of a
series and urban land. An example is Aura-Urban land complex. Where
condition6 are too complex to be handled properly by two series names,

use of one series name followed by “complex” has been used. An example is
Rhoades complex.

About this time Dr. Kellogg returned and asked about the names of those
soils that were too limited in extent to qualify as series. One device
is to recognize a “variant” of a related series in the same family or subgroup.
This doesn’t always prove to be feasible because there may not be a related
series. Dr. Kellogg objected to the name, “Sandy, loamy, and clayey
Entisols™ to identify the complex units of small extent in the published
Soil Survey. He suggested the use of '"Made soils” as a general name to
place in the map legend below which the individual mapping units could
be listed. The committee proposed the following alternatives for
consideration:

Miscellaneous kind6 of soil

Made or modified ki nds of soils

Han-made kinds of soils

Man-made soils

Made soils

It was suggested also that the individual units be identified directly
without the use of a general heading. Three examples were listed:

Man-made soils, loamy
Made soils, loamy
Loamy-Made soils

By a divided vote, the committeé showed a preference for’ “Made soils,
loamy. "

Dr. Kellogg added that he thought the names for the small-sized units
should be treated as “ad hoe" names for use in the local area and should
not need to be controlled by definitions at the national level. It was
evident that the c¢committee was too divided on this latter point for it
to be accepted and so the suggestion by Dr. Kellogg is passed along a6 a
subject for further thought.
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RECOMMENDATIONS

The recommendations of the national committee are:

1.

3.

Change the proposed definition of Made land by the Western region to
read, ‘Made land consists of areas filled or covered artificially with
miscellaneous material including trash, stones, and industrial waste,
but excluding areas covered with essentially earthy material to a
depth of 40 inches or more.”

Materials consisting of the following are to be considered as soil if
capable of supporting plants:

A. Materials consisting of mechanical mixtures of secla and parent
materials from one or other soils without discernible fragments
of diagnostic horizons.

B. Artificial fills of earthy materials with:
(1) No diagnostic horizons or

(2) Buried diagnostic horizons if they are buried deeper than
20 inches, or if they are buried to depths between 12 and
20 inches and the thickness of the buried solum is less
than half the thickness of the overlying deposits. (This
is essentially recommendation C of the report of the Wwestern
Commit tee. )

Soils included under 2 above are to be classified in the Psamment,
Fluvent and Orthent suborders of the order Entisols.

A. The soils are to be recognized as Named soils and classified with
existing or new soil series if characteristics enable classification
at this level of the system.

B. Naming of mapping units will follow conventions presently in use.

(The above are items D1 and D2 of the report of the Western
committee. )

Soils with original diagnostic horizons mixed by ripping, deep plowing,
etc., sufficiently to destroy the original normal sequence, but not
to the extent that the fragments or parts of the horizons can no

longer be identified, will be classified in the suborder Arents of the
order, Entisols.

A. The soils are to be recognized as Named soils and classified with
existing or new series.

B. Naming of mapping units will follow conventions presently in use.
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C. The position of fragments of diagnostic horizons within the soil
profile and the nature of these fragments should be considered
as criteria for soil series.

D. The geographic extent of Arents is to be limited to the areas where
disturbance or mixing originally occurs.
(Recommendation 4, aside from D, is recommendation E of the
report of the Western committee).

5. Shaped Soils should be considered as phases of soil taxenomie units
resulting from smoothing, leveling, end grading in which:

A. Diagnostic horizons required within pedons have not been destroyed
or interrupted, or

B. Diagnostic horizons have not been buried to depths of more than
20 inches.

The use of shaped phases of soils, becausz2 of present standards end
criteria for soil classification, will therefore be Limited in most
instances to the soils in orders in which smoothing, grading, or
leveling operations are not apt to destroy features diagnostic

for any of the soils involved in more than 50 percent of the area
under consideration.

(Recommendation 5 is essentially recommendation G of the report

of the Western committee).

It is recognized that these recommendations do not cover specifically the
heterogeneous areas of cuts and fills. The national committee failed to
go as far as the Western committee in this respect.

The matter of the need to continue the committee was discussed. Al though
this subject might be considered to be within the jurisdiction of the
committee on the “Application of the new classification system” there
appeared to be enough work ahead to justify the continuance of the regional
committees and of a national committee for the next two years. In fact,

it was noted that two of the regional committees recommended that they be
continued. There is still a need to study further the delineation end
composition of mapping units, end in particular, there is a need for better
agreement on nomenclature.

COMMITTEE MEMBERS

J. Kenneth Ableiter, Chairman

A. J. Beur Y. Harmon Havens

R. C. Carter Grant M. Kennedy, Secretary
J. A. DeMent J. E. McClelland

Klaus W. Flach W. E. McKinzie

Rodney F. Harner Roy W, Simonson



NOTES ON DISCUSSION AFTER PRESENTATION OF COMMITTEE REPORT

Bartelli: Does the use of three temperature classes mean that we can't
recognize a soil in Puerto Rico?

Ablei ter: This is the very point. the national committee objected to in
the recommendation by the Western committee to use only three
temperature classes. We did not agree to the proposed

limitation.
Kellogg: The committee did fine on theory but broke down on nomenclature.
Smith : What do you do when you have sand brought in and dumped and

then followed by a load of clay?

At about this time, Kellogg gclled the group, and the conference accepted
the report . The following discussion, however, followed.

Johnson: What is the objection to labeling such soils according to their
placement in the classification system, such as loamy Arents?

Bartelli: Why not use “sandy Fluvents, Level” for an area of hydraulic
fill?

Kellogg: The discussion is concerned with only those areas with too low
an acreage to qualify as a series and with too heterogeneous a
character to be handled in the usual way.

Johnson: Yes, but what about what happens to 5000 acres of heterogeneous
made soils?

Orvedal: I think the use of “ad hoc” symbols will solve a part of this.
Kellogg placed two sets of alternatives on the board:

1. Fluvents, level
Psamments, level

2. Made soils, loamy
Made soils, clayey
Made soils, silty

He then polled the group as to preference. The result was a tie--14 to 14.
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UNI TED sTATES DEPARTMENT OF AGRICULTUsxE
coil Conservation Service

NATI ONAL TECHNI CAL WORK-PIANNING CONFERENCE OF Tdi COOPERATIVE SOIL SURVEY
New Ol eans, louisiana, January 23-27, 1967

Report of the Conmttee on
Cimate in Relation to Soil Classification and Interpretations

The Committee on Cinate considered the discussion and reconmendations
of the 1965 National Conmittee and the responses by the Regional Committecs
on Jimate in 1966. It also considered several items of business brought up
by menbers of the Conmttee and it held a joint session with the Commttee
on Soil Misture. Several itens of information carried in the national and
regional reports were regarded as not requiring restatenent.

Studies of dimatic Indices

The Committee noted that the actual and potential evapotranspiration
i ndi ces conputed according to the nethod of Arkley and Ulrich had been essen-
tially conpleted in the 11 Wstern States according to the report from that
region. The Committee also recalled that much work of a generally simlar
nature had been acconplished during past years in both the Northeast and the
South. Much of the Geat Plains, has been characterized by another index,
the Precipitation-Effectiveness Index, P-E  Parts of the North Central
region are apparently the only places where the devel opment of climatic
indices is being carried on. The Conmttee, after considering the fact that
success I n the use of various climatic indices seens to vary fromregion to
region, agreed with the North Central Conmttee's endorsenment of the basic
Thornthwaite-Mather conputati ons as a useful nethod of water bal ance computa-
tion. It should be noted that the Arkley-Urich conputations, which the
West ern Committee recommended be applied all over the country, are based on
the Thornthwaite-Mather nethod. The Conmittee also offers the caution to
those planning to nmake Thornthwaite-Mather cal culations that very little is
gai ned by conputing potential evapotranspiration for the individual nonths
of all years of a long weather record conpared to using only the nornals.

Securing Basic Dita from Oinatologists

The Conmttee, recognized that the assembly of basic data, including
conpl ete elimatological descriptions, by kinds of soil within major |and
resource areas continues to be very inportant to the production of techni-
cal nonographs and benchmark soil reports.
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gecommendation: The Committee reconmended continuing participation by
cooperating climatologists in recording and interpreting climstic date for
publication in roil monographs and reports on berchmark SOi |

soil Tenmperature Measurements i N Sioil
Classitication and Interpretation

The Commitiee £olt strongly tnat the 1965 Committee recomrendation,
especialiy in regard 1O classifiention, shoul d be zgain made. Discussion
indigrted that soi 1 temperatures obtained by direct observation by soil
seientists were extromely valuable in making decisions for the new system
of o1l classification. The Comnmittee felt that observations covering more
than one year ONn the same soil would provide a useful test of assunptions
and techniques. ‘e Committee felt that the lack of detailed response in
1966 to the 1905 recomucndation wa s due to the faet that the prograw hnd
not gotten well under way until 1960.

Recommendation: The NationalCommittee recommends that the regional ecom-
mittees on climate encoursge tine Gtates to continue to collect soil tem
perature data to use in determning average ammusl SOil tenperature for
SOi | eclessification and interpretation and to use &¢s-Tp-1bk as & gui de
in making soil tenperature mezsurements, and that e detailed report be
made at the next Regional Work-Planning Conference.

The Cormittee felt that soil tenperature data taken by soil scientists
shoul d be exchanged between edjacent States nnd between the :.¢s and coopera-
ting agencies, t0 increase the data evailable for classifying simlar soils
in various areas.

Recommendation: The Comaittee reconmended that once eacn year the ttate
soil scientists sunmarize or list the soil tenperature and soil moisture
data th-t were collected in their state during the year and send copies to
the State soil scientists of adjoining states, to the principal soil
correlators, and to people in cooperating agencies who are concerned with
soil classification and interpretation.

The Climate Coomittee noted that the toil Misture Conmittee planned
to recomrend that s¢t& suggest to &Rs the establishment of standardized soil
moisture stations for meking observations at regular short intervals for an
extended period of time. Because of the equal inportance of soil tenpera-
ture, the Climate Cormittee felt that its measurements should al so be
suggeeted tO KRS Dy cCs.
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Recommendation: Soil tenperature data shoul d be observed in conjunction
W th soilT noisture data, if special stations are established by the ARS.
These stations should be sited on soils of mjor extent and inportance,
that is, benchmark soils or their equivalent. Standards for [ocations
and for depths to be sanpled should be determined in cooperation with SCS
soil scientists and climatol ogists.

The Conmittee discussed the seemingly vast quantity of tenperature
data taken by other agencies for various purposes, and discussed methods
of inventorying these data and making them available to soil scientists
for use in classification and interpretation. The Conmittee realized that
widely distributed questionnaires and solicitations usually give snall
results wthout personal follow-up. Therefore, the Cormittee calls to the
attention of the State soil scientists, the possibility of getting exist-
ing soil tenperature data useful for their State from ARS and ot her sources
by personal contact.

CQui delines for the Application of
Soil Series Tenperature Criteria

The Committee noted with great interest work done by the Southern
Regional Commttee on guidelines for the application of soil series tenpera-
ture criteria. They have prepared a regional map for the Southern States on
which the 939* and 71.6' F. isolines of soil tenperature have been depi cted.
sones With soil tenperature 2 degrees above and bel ow each of these isolines
were also depicted on these maps and it is suggested that taxonom c inclu-
sions woul d be permtted within these zones.

The Committee feels that it is inportant that the States agree econ-
cerning the location of the critical isolines and that a regional map is
an effective device for securing such agreement. The Conmittee also agrees
that regions shoul d devel op for themselves, those devices which are useful
to themin applying tenperature criteria. The Committee thought, however,
that the words of Soils Advisory #2 give less restrictive guidance for the
occurrence of taxonom c inclusions than does the Southern Region map. The
Conmmittee felt that the delineation of tolerance limts focuses undue atten-
tion on soil tenperature, which is just one of several i nportant differen-
tiating elenments used in making decisions about taxonomc¢ inclusions. The
Committee felt that regions mght prepare maps depicting the 47°, 59° and
71.6" isolines but could not recommend that tolerance lines be placed on
such a map.

Climate Section of Published Soil Surveys

The Committee briefly reviewed the progress in the production of the
climte section of the published Soil Surveys since steps were taken in
1960 to up-date this section. The Conmittee, noting that in nearly all
cases the new sections are being prepared by the ESSA State O i matol ogists,
felt that these climtologists should be comrended for the excellent
sections they have prepared for the published Soil Surveys.
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Recommendation: The Committee recommends thet £CS commend the Essa State
i1 matol ogists for the excellent elimate sections they have prepared for
t he published Soil :urveys.

The Conmittee, in discussing the relations between State soil scientists
and State climtologists noted the problens that have arisen because of the
recent efforts to shorten the text of publshed Soil Surveys. The Conmittee
also noted that the average length of the climate section had increased
greatly since 1960 and acknow edged that some of the recent sections are too
long. ™e Commttee felt that a poor solution to the problemof |ength was
to have material deleted by the foil survey editorial section after it was
pai nstakingly prepared by the State climatologists. The Conmittee also felt
it was not feasible for State soil scientists to request informally that
climtol ogists shorten, contrary to present directives, their contributions.
The Commttee thought that :cc owed the climtologists a formal statenent of
a new or changed policy.

decommendation: The Committee recommended that the editorial section, in
conjunction with the Conmttee on il turvey Manuscripts, develop a set

of guidelines for the preparation of the climte section. These guidelines
should conform with recent thinking on the proper size of the climate
section.

Cimtic Interpretation in Published Foil gurveys

The Conmittee felt that in the published soil surveys the discussion
of the effect of climate on agriculture end soil formation |eaves sonething
to be desired. That is, the soil scientist too rarely takes information on
climate and Joins it with information on soils or on agriculture in a synthe-
sis which discusses the effects of climte.

Recommendation: The Conmittee recommended that the regional commttees
fnvestigate the possibility of encouraging sone young authors to prepare
brief discussions for the climate section of the effects of climte on use
end management of soil. The discussions should be witten at a level such
that the hign school teacher could use themin teaching. The same type of
di scussion should also be encouraged in witing of the effects of climte
on soil formation.

Joint Meeting with Commttee on Soil Molsture

Action taken during this neeting is reported by the Coomttee on Soil
Mbi st ure.
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Future Committee Activities

The Commttee noted that soil tenperature neasurenents will probably
continue to bc inmportant in soil classification during the next two years,
and that there will probably be changes in the elimate Section of the
published Soil Surveys. It also felt that additional problens in the use
of tenperature as a criterion in soil clsesification mght arise, and that
a climatological solution to the problem of soil moisture m ght be proposed.

Recommendation: The Conmittee recomended that it be continued.

Comments on This keport by the Conference

Dr. Kellogg asked the conference whether, in view of pressures for
reduci ng the anmount of text in the published Soil 3urveys, it felt that a
climate section should be retained. Mst participants did.

Dr. Kellogg suggested that there mght be a new type of chapter in
which climatic information for the published Soil Survey would be included.
This chapter mght be entitled, "Factors Affecting Soil Use" and subdivided
into "Natural," under which climatic information would fit, and "Social,"
(factors).

Participants in Commttee Deliberations

Committee Menmbers Visitors

J. V. Drew Nobel K. Peterson
K. W. Eikleberry¥ Alvin R. Southard
C. M Ellerby* John A WIIliams
Rodney F. Harner* - Secretary Paul E. lemmon

Y. Harnon Havens*

J. . Kingsbury*

Frankl i n Newhall* - Chairman
Dwi ght W Swanson*

Hudol ph U rich

B. J. Vagner*

*Commttee menbers present at New Ol eans meeting.
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UNI TED STATES DEPARTMENT OF AGRI CULTURE
Soi|l Conservation Service

NATI ONAL TECHNI CAL WORK- PLANNI NG CONFEKENCE OF THE COOPERATI VE
SO L SURVEY, New Orleans, Louisiana, January 23 = 29, 1967

Report of Committee on
Soil Family Criteria

The charge given to this committee after the 1965 conference

in Chicago was "to receive and study the proposals of regional
committees and to study and evaluate soil family criteria." In
addit ion, the committee made some proposals for additional
family criteri a.

The committee first reviewed changes in famly criteria made
since the Cctober, 1956 Supplenment was issued. The committee
then discussed the following questions and proposals:

1. Fanily Depth or Thickness O asses
The Southern Regi onal Conference Committee on
Application of the New System proposed soil thickness

cl asses of
< 20 inches ) In Entisols, Inceptisols,
20 - 40 inches ) Aridisols, Spodosols, Alfisols,
> 40 inches ) and Utisols

This proposal was not accepted, on the grounds
thatit torces US to create tamilies and series that
we are not yet ready to accept. The conmittee
expressed its approval, instead, of the fanmily depth
criteria in the newy revised Supplenment. They are:

Shal | ow. (1) < 20 inches to the upper boundary

of a petrocalcic horizon or to a
paralithic contact, in Oders 1, 3,
4, 5 6, 7, and 8 except in per-
gelic subgroups (of Cryaquepts,
Cryunbrepts, etc.)

(2) <40inches to a lithic or para-
lithic contact in Vertisols and
Oxi sol s

2. Content of coarse fragments in skeletal famlies.

The 1966 Western States Committee on Application
of the New System proposed retaining the 50% limt on
coarse fragments in the skeletal textural groups. The
1966 Southern States Conmittee on Application of the
New System recomended a sliding scale of limts on
coarse fragments in skeletal famlies, as follows:

Sandy skeletal >  20% coarse fragnents

Loany skeletal >  40% coarse fragnments

Clayey skeletal > 60% coarse fragnments
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It was noted that the newly revised Supplement spec-
ifies more than 35 percent by volume coarse fragments
in all skeletal families. After some discussion it
was agreed to accept the 35 percent limit. The com-
mittee noted that 35 percent by volume is approximately
equal to 50 percent by weight.

Application of soil family mineralogy criteria.

The North Central 1566 Committee on Soil Family
Criteria recommended that determination of soil miner-
alogy for family classification be based on the same
proportion of the soil as is used to determine the
family textural group. No action was taken on this
recommendation, because the committee understands that
this change has already been made in the revised
Supplement.

Mineralogy classes in clayey soils.

The 1966 North Central committee suggested that
measurements of soil expansion, as developed by the
Lincoln Soil Survey Laboratory, might provide im-
proved limits for mineralogy classes in clayey
families. This idea was discussed briefly, but the
committee did not endorse it, believing that more
direct measures of clay mineralogy are available.

One committee member, Dr. Grossman, made several
proposals for revision of soil family criteria (memo
to committee chairman dated December 2, 1966). Some
of his proposals were adopted and appear in committee
recommendations. Two proposals were not endorsed by
the committee at this time, but they do seem worth
testing in more detail. They are:

Define control section for family mineralogy to
extend from the top of the first mineral horizon
to a lithic contact or to one meter, whichever is
shallower. Make a” exception for soils having
argillic, natric, or oxie horizons, the midpoint
of which occurs below one meter. For these latter
soils, the bottom of the control section is either
the base of the above diagnostic horizons or two
meters, whichever is shallower. The control
section shall be divided at 25cm. except for
lithic subgroups, and at one meter for soils with
control sections over one meter thick.

Use mineralogy of the clay fraction partially to
determine placement for soils with one-fourth or
more of the control section having over (5718%)
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percent clay. Clay mineralogy to be indicated
individually for the parts of the control section
if differences are contrasting. If clay mineral-
ogy is not contrasting, then one term based on
average properties of the control section is used
to describe the clay mineralogy. Mineralogy of
theuonclay to be determined on the average
properties of: the control section.

The argument advanced for the above is this: the clay
mineralogy usually is more important to agricultural
use than the mineralogy of the nonclay; the importance
of the clay mineralogy for agricultural use commonly
decreases with depth in the soil; and the impression
of soil development on the clay mineralogy tends to
decrease with depth.

Family groupings for extensibility.
Some time was spent in discussion of

Dr. Grossman’'s proposal to combine clay percentage and
bulk density in order to improve the predictive value
of family groupings for extensibility. The committee
believes that the idea has not been tested sufficient-
ly to warrent its adoption at this time. It is
suggested that the proposal be studied further during
the next two years. Following is a brief explanation:

A better job of defining the organization of
soil material can be done so as to improve
predictive value of family groupings for ex-
tensibility. This would require the combina-
tion of texture and bulk density. Porosity
of the dry fabric as measured by the natural-
clod method should be combined with clay
percentage. The grams of clay (preferably
non-carbonate clay) pet- 100 cc. of porosity,
measured as described above, has more pre-
dictive value for extensibility than clay
percentage alone. The number should be sub-
stituted for clay percentage in the Vertisol
and Vertic subgroup definitions. The argu-
ment for such a number comes from the jack-
in-the-box model for extensibility. The
numerator (clay percentage) is the strength
and length of the spring. The denominator
(porosity of dry fabric) is the height of
the box into which the spring is compressed.
What happens when the box opens (the soil
expands) is the quotient of the characteris-
tics of the spring and of the box.
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Proposed chloritic mineralogy class.

It was brought to the attention of the comittee
that there may be a need for a chloritic mneral ogy
class. The committee was unable to formulate a recom
mendation. The assistance of the Soil Survey Labora-
tory people and other nineralogists is solicited in
order to deternine whether or not such a class is
really needed. If soils actually exist with chlorite
m neral ogy, they currently would be placed in the
m xed m neral ogy class.
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Committee Recommendations

RECOMMENDATION 1.

RECOMMENDATION 2,

RECOMMENDATION 3.

RECOMMENDATION 4.

RECOMMENDATION 5.

RECOMMENDATION 6.

That the thixotropic class be listed in
family criteria with consistence classes
under “other characteristics.”

That sepiolite be added to the definition
for the attapulgitic mineralogy class in
the revised Supplement.

That for soils that do not completely
disperse, the clay contents be estimated
from the 15-bar water retention. Following
are details: Clay percentage should be
estimated as 2.5X the 15-bar water for all
horizons if one-half or more of the control
section has a 15-bar water to measured

clay ratio equal to or greater than 0.6.

If the ratio of organic carbon to measured
clay as per above exceeds 0.1, then the
15-bar determination should be on material
treated to remove organic matter with
hydrogen peroxide.

That a footnote be added to the section

on mineralogy classes applied to clayey soils
stating that the clay mineralogy of the
whole soil should be determined when the
ratio of 15-bar water retention to measured
clay equals or exceeds 0.6.

That the particle-size classes characterized
as the determinant size fraction for family
mineralogy refer to size fractions as
determined by standard particle-size
distribution analysis as done by the Soil
Survey Laboratories.

That a footnote be added to item C on page 6-2
of the current Supplement stating that in
those Alfisols and Ultisols with fragipans
in which the argillic horizon and the
fragipan are coincidental, the particle-size
classes apply from 25 cm (10 inches) below
the surface to the top of the fragipan or

to 1 m (40 inches), whichever is shallower.
(Note: In the October, 1966 Supplement
fragipans are not a part of the textural
control section for families.)
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RECOMMENDATION 7.

RECOMMENDATION 8.

RECOMMENDATION 9.

Committee Members:

Bartelli
. Baur
Carter
Grossman
S. Holmgren

ol o Vi

M. Kennedy
McKinzie
Orvedal
Robertson
Simonson
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The following peop
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That reaction classes not be used to sub-
divide sandy, sandy-skeletal, and fragmental
textural families.

That the several regional committees on

soil family criteria be requested to
investigate the possibility of using the
proposals outlined under committee discussion
item 5 above, and to consider related
alternatives, to see if more meaningful
mineralogy classes can be defined.

That this national Committee on Soil Family
Criteria should continue to exist for at
least another two years. Its charge should
be to receive and review proposals and
recommendations made by regional committees,
and to test and evaluate these and other
proposals for the improvement of soil family
criteria.

Johnson, chairman

Turner, secretary

le also participated part-time or full-time

in the committee meetings in New Orleans: G. R. Craddock,

J. V. Drew, W. A.
and A. R. Southard.

Ehrlich, Charles E. Kellogg, P. E. Lemmon,
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Not es on discussion by the Conference followi ng committee
report, 1/27/67

DeMent: Not ed need for bul k density and non-carbonate
clay percentage, which the labs are not all
determning at the present tine.

Fl ach: Are there grossarenic soils in fine fanmlies?
Johnson: Yes.

Fl ach: Do you use clay nineralogy of both horizons?
Johnson: No, one uses sand mineral ogy of the upper

horizon and clay mineralogy of the |ower one.

Smth: Noted that reason for the grossarenic subgroup
was that the major part of the rooting zone is
sand. Therefore wonder if it isn't redundant
to add a siliceous fanmily to the grossarenic
soils. Don't know of any case in which sand
m neral ogy of grossarenic soil is not siliceous.

Craddock: Mentioned that some grossarenic soils, with
clayey argillic horizons, would be kaolinitic,
and that it will take special care to separate
these from other kaolinitic soils.

G ossman: Do we know that the sands in all grossarenic
soils are siliceous?

Smith: Yes, all are siliceous.

G ossman &

Fl ach: Both expressed wish to use the clay nineral ogy

of the sand horizons in grossarenic soils.

Fl ach: VWonder if all thixotropic soils are Hydran-
depts.

Johnson: No,not all of them

Smth: Pointed out that Andepts will be subdivided

into three fanmly classes in lieu of textural
groups: cindery, ashy, and thixotropic.

Kel I ogg: Believe that the thixotropic class would be
better treated as a special textural class than
as a consistence class.



Paschal | :

Smit h:

Paschal | :

Johnson:
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Pointed out that lithic Spodosols have a depth
limt of 12 inches, conflicting wWith the proposed
shallow famly limts.

No, the lithic subgroups of Spodosols now have
a 20-inch limt.

Do we retain the calcareous reaction class in
sands?

Yes.



~-132-

UN | TED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

National Technical Work-Planning Conference
of the Cooperative Soil Survey
MNew Orleans, Louisiana = January 23-27, 1967

Report of the Committee on Soil Interpretations at the lilgher Cateqgories
of the Current Classification Scheme.

The committee met for the first time on January 23, 1967.

As this was a now committee, the following objectives were framed around
the title of the committee:

{1) Determine what useful interpretations could be made at levels above
sail families.

{(7) To explore:

(a) At what level above the family that useful and specific
interpretat ions and recommendat ions can be made.

{b) The possible mechanics for expressing factors needed for
making these interpretations.

{c) The most suitable map scale from which these interpretations
can be made.

To acquaint the committee with similar work that has been done in other
parts of the world, John D. Rourke, of the World Soil Geography Unit, explained
to the committee the experience of the unit in making interpretations, mainly
for engineering purposes, from soil maps at a scale of !:1 million. When
the unit was first conceived, it was felt that the most specific interpretations
or recommendation for both farm and nonfarm uses could he made from a map
consisting of information both on soils and certain aspects of the landscape,
primarily fandform and the underlying geologic or parent material on which
the soi Is occur. The experience of the unit over the succeeding years has
borne this out.

On the generalized maps compiled by the unit, the soils are classified
at the level of either the Great Soil Group in the old classification scheme
or at the Order, Suborder, or Great Group level in the current classification
scheme. The mapping units consist of associations of M"phases" of soils in
agiven catocqory . The “phases” consist primarily of various combinations of
landforms and of geologic or parent materials; this approach of using “phases”
is also employed to provide information on shallow soils, stony soils, and
the presence of such things as ironstone, permafrost and petrocalcic layers.
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The expecricnce of theunit during this past 20 years of using thacurrent
classification scheme has been thail useful interprciations can be made from
maps al a scale of 1:1,002,0000n which the soils arc shown as association
of phases of Groat Croups.

Conclusjons;

1. It is apparent that ccrtaininterpratations can e made from soil
maps onwh i ch thesoils areclassified in the higher categorics of the current
classification schema. The specificity of thescinterpretationswitlbe
determined to alarge ox)ent by the degree t o which the seil properties arc
expressed in ‘the cri feria of thetaxenusaed.

2. Affer o ratber hurried and cursory study, the comai ttee conc tuded
that certeininterpretalions could be madefrom a map on which the scils arc
expressed at the Order level. However, except for thetiistosel and Vertisol
Orders, these interpretations would be very general in nature. Tho Commi tteo
also concluded that at the suborder level, the specificity of thes¢ interpre-
tations would vary somewhat ameng the various Orders.

3. It appears that maps on which the soils are expressed at the Great
Group or Subgroup levels, including certain criteria considered at the family
level, would offer a tool from which rather spacific interpretations could
be made. For some of the suborders, however, certain specific interpretations
could bemade; this will be explored further by the committee. It should be |
recognized and emphasized at this point, that there are, and will be interpre-
tations noeded that cannot and should not ho made f romihese maps.

4, {1t does not appear to be pessihble to account for all the items that
would be of importance or significance to those farm and nonfarm interpretations
that could be made from a map with the soils expressed at the Great Group or
Subgroup levels within the framework of the scheme at these levels.

5. The committee was unable at this time to arrive at a conclusion
concerning a map at a scale of 1:1,000,000 versus a map at 1:250,000 or a
combination of the two scales. (Perhaps maps at various scales will be
needed.)

Recommandations:

1. That a committee be established in each region, in the near future,
for the purpose of considering soil interpretations at the higher categories
of the current soil classification scheme. In regions whore committees are
already working on soil association maps, an additional charge could be
assigned to explore the interpretations for farm and nonfarm uses that could
be made from maps at the higher categories.
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2. That the regional committees examine the existing maps, both State
and Regional, that could be adapted or madified for this purpose.

3. That the regional committee select a county where a detailed soil
and soil association map is available and is-part of a State or Regional
map and:

a. Describe the mapping units of a county soil association map
in the nomenclature of the current classification system and
prepare a legend.

b. Examine this new legend and determine, for each of the mapping
units, the most useful categorical level, Suborder or Great
Group, for making both farm and non-farm interpretations.

Cc. After this judgment has been made, determine what additional
words; e.g., from the nomenclature used at the family or
phase levels, would have to be added to the Suborder or Great
Group names in order to provide the information that, in
their opinion, would be required for making the Interpretations,
d. Prepare map using legend.

e. Consider what supporting tabular or text information would
be required.

4. It is also recommended that the regional committees arrange to meet
this summer to initiate work on the preparation of a map and legend.

It was recommended thatthecommittee be continued. Future activities
would be as follows:

I. Review legends and maps submitted.
2. Provide guidance to regional committees.

3. Explore information as to scale of maps and level within the curreni
classification to use in preparing the map.

Committee Mcmbers: Vigitors:
A. R. Aandahl* (Chairman) c. E. Kellogg
B. A. Barnes P. E Lemmon
W. H. Bender Ny
. H. P. Nyl

W. Flach T o

L. D. Swindale
Hole (Secretary)

D.

A. Klingebiel

M. Marsha | |

E. McClelland

E. McKinzie (Acting Chairman)

H. Paschall

D. Rourke

Not present for committee sessions

*o PEHAPTR
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Notes on Discussion after presentation of Report No. 11

C. F.Kellogg: Major shifts in land use in this country require us to know
where thero arc tracts of responsive soils not now formcdandwhere
unresponsive tracts are farmed. Ve nsed a good 1: 1,000,000 soilmap of this
country 1o help us show these kinds of interpretations. The ski |l and
experience of our World Soil Gecoraphy group isavailablc to us. ‘We musi
learn to use topographic, climatic, geologic and cthar mensbesides sail
maps in delineating significant boundaries at the 1:1,000,003scale.  Then
we need to learn to express the legend in useful phases of scil graoups and
suborders, and to use the map for interpretations ralated to farm and nonfarm
uses.  In some, great groups will be most useful in the legond; in other
orders, suborders and subgroups may prove toc be the best.

R. B. Grossman: Wil | very high level photographs be used in preparing
the proposed map of the U.S.A.?

C. E. Kellogq: That is under discussion.

A. J. Baur: Is the committee’'s request specific cnough to the regions to
elicit the desired materials?

W. E. McKinzie: We ask for examples of legends prepared in terms of phases
of suborders and great groups, with examples of interpretive uses.

A. C. Orvedal: We do need to learn to express interpretations at the level
of the legend of the proposed soll map of the U.S.A. Until now we have nade
interpretations only of large scale maps.

J. D. Rourke: We hope that the regional commiiteeswill develop legends and
interpretive schemes using the excellent state and regional maps that they
have already been published. We wish to get their thinking and approaches.

C. E. Kelloqq: Ozarkia, Appalachia. the Great Lakes Region are just three
of the regions for which plans are not being made. We can contribute to

the plans. Who will help California to plan for the water supply of that

State? We have a contribution to make there.

The committee report was accepted by the conference.
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UNITED STATES DEPARTMENT OF AGRI CULTURE
Soi| Conservation Service

NATI ONAL TECHNI CAL  WORK- PLANNI NG CONFERENCE
OF THE COOPERATIVE SO L SURVEY
New Ol eans, Louisiana, January 23-27, 1967

Report of the Conmittee on Updating Soil Correlations of Od rut Cood
Publ i shed Soil Maps

The conmittee met for the first time on January 25 and di scussed three
main topics. These are as follows:

.  Determning the adequacy of published soil surveys in
the United States.

IT. Format for updating published soil surveys.

[11. Devel opment of an operational plan for updating published
soi|l surveys.

Di scussi ons of these three topics are summarized in the main body of
the report with each considered in a separate mgjor section. Recom-
mendations of the Conmittee are given in each najor section.

These topics are particularly significant in that the use of tinme and
funds required to remap an area unnecessarily wll, in effect, wth-
hol d soil surveys from areas that do not have good nmaps. Many published
soi | surveys, inadequate by present standards,. can be updated at costs
relatively small to that of remapping the area. Added significance to
these topics is contained in Section XI of the Septenber 1966 Report

of Study Goup on Soil Survey Publications ard Reports (see attachment
#1 to the present report).

J. Deternmining the adequacy of published soil surveys in the United
States

A. It is recommended that each State review all published soil
surveys in the state and, relative to their adequacy for the
operational planning needs of the survey area, classify them
as follows:

1. Maps, descriptions, and interpretations are adequate.

2. Either the correlations, soil descriptions,or
interpretations need updating, or training of users
is required to distinguish phases w thin mapping
units that are not shown but are significant to
present needs. (Sl ope and erosion, for exanple, are
omtted from some of the ol der published surveys. Wth
proper training, however, the user can identify these
features in the field. Aso, "line maps" were printed
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for the ol der published surveys. Again, the user can be
trained to obtain maximun benefit.)

3. Supplenental soil mapping of specific areas or map units
is required. (In this category nost of the mapping is
satisfactory thus remapping the entire area i s not
required.)

4,  Remapping of the entire area is required

The second and third categories, above, could then be con-
sidered for updating should the need arise.

Cassification into the above categories nust be uniformwthin
and anong states. Decisions should be based on whether the
publ i shed soil survey can be used for the mgjority of the antic-
I pated interpretations needed for the area in question. The
comm ttee agrees, however, that criteria for evaluation wll
vary fromone area to another. The follow ng general guidelines
for evaluation are suggested:

1. Accuracy in the placement of soil delineation boundaries.

2. Accuracy in the conposition of delineated areas with regard
to taxonomic units.

3. Sufficiency of nmapping detail for present needs and the
amount of work required to make sufficient.

4. The adequacy of descriptions for classification purposes.
5. Adequacy of interpretative material.
6. Nunber of copies available.

7. Wen evaluating, disregard the date of publication and type
of base map (some of the ol der publications with "line maps"
may be as useful as more recent publications).

The conmittee recognizes the need for making these eval uations
at mninmmcost, A proposal for a statistical analysis of
transects &cross randomy designed bl ocks was rejected on the
basi s of prohibitive costs involved. A majority of the
conmmttee feel that judgnent on the part of the State soil
survey staff and map users will suffice for the evaluation.

It is agreed, however, that field work may be necessary in
some areas. In such instances, transect studies and strip
mappi ng are suggested as possible procedures.
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[I. For& for Updating Published Surveys

A

Suppl ements to published soil survey reports were reviewed.
The mgjority of these were for the purpose of updating
interpretative material for special uses. Al involved
rather recent published soil surveys. On the basis of the
study, the fellewing recommendations are made.

1. Avoid excessive costs. In sone instances a panphlet or
simpl e bookl et is adequate. El aborate binding, photo-
graphs, and Other decorative material may add to the
cost of publication wthout substantially increasing
its useful ness.

2. Refer to the published soil survey being supplenented.

3. Avoid duplication of material that can be obtained in
the original publication.

L4, List appropriate map units for the soils involved, This
allows direct reference to maps in the origina
publ i cati on.

5. Encourage cooperating agencies to participate in both
the preparation and financial support of the supplement.

6. Control, insofar as possible, supplenents published by
| ocal agencies. Local planning commssions, for exanple,
may (1) show great interest in updating published soi
survey, (2) furnish financial assistance, and(3) offer
considerable publicity to the soil survey program It
I S recommended, however, that there be a nenmorandum of
under st andi ng between such agencies and the Soil Con-
servation Service to the effect that material for the
suppl enent be edited by the SCS prior to publication.
This will insure a mnimum of nistakes in the supplenent.

II1. Devel opnent of an Cperational Plan for updating published soil
surveys

A

The committee reconmends that an Operational Plan be devel oped
prior to updating a published soil survey. The term "Cperationa
Plan" instead of "Wrk Plan" is to avoid confusion with the
work plans devel oped for unsurveyed areas.

The followi ng guidelines are suggested for devel oping the plan:
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Qperational Plan for Updating
the June 1941 rublished Soil Survey

of Area

1. List the information needed (interpretative material,
remappi ng of specific areas, recorrelating certain
units, etc.).

2. State who will furnish the information (SCS and ot her
agenci es).

3. Show schedul es for beginning the work and the expected
date of conpletion.

4, State who will publish the supplement (SCS, other agencies,
or cooperative).

5. Signatures of representatives of cooperating agencies.
The committee feels that inplenentation of a program for updating

publ i shed soil surveys will be in effect within the next 2 years. In
view of this it is reconmended that the cemnittee be di scontinued.

Cormittee Menbers:

J. M, Wllians, Chairmn* C. W. Koechl ey
J. K Ableiter 0. C Lews
l,. T. Aexander* E. A Perry
F. J., Carlisle Quy D. Srith
R E Daniell H P. Urich
J. A DeMent*¥ S. J. Zayach
R D. Hockensmith

Visitors:
C. E Kellogg

* Absent at New Ol eans nmeeting.
#% Acting Chairman at New Qrleans neeting.

Di scussi on of the Report:

C. W. Koechl ey - Evaluators of published soil surveys shoul d
investigate the possibility of obtaining enlarged
copi es of maps where scale is inadequate. Parti-
cularly where "lI'ine maps" are i nvol ved.
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C. E. Kellogg - W are vulnerable to criticism where we remap and
republish areas having published soil surveys. The
deficiencies are often due only to recognized
changes in soil use or potential. Such deficiencies
can be corrected at relatively low cost through
updat i ng.

A A Kiingebiel - Dd the conmttee consider only operational plan-
ning? 1t seens that we saould consider adequacy
for general planning, apart from operational
pl anni ng.

v, W. Silkett - The SCS is under increasing pressure for broad re-
source planning. A recently conpleted survey for
this purpose is not always essential, W shoul d
take advantage of ol der puablished surveys,
reconnai ssance surveys, and other available inform
ation not now in general use. PBring all sources of
information together with instructions on how to
use. County Resource Area Maps being used for
RC&D proj ects need i nprovenent.

NOTE - Subsequent to a general discussion on conmments
of Messrs, Klingebiel and Silkett, the com
mttee agrees that sonme published soil surveys,
deened inadequate for operational planning,
may be of value for broad resource planning.

In such cases, appropriate coments shoul d
be made during the eval uation.

L. J. Bartelli - Sonme of our people are not trained in resource
planning. Thus, soil association maps nay not con-
tain the information needed for RC&D projects.

C. E. Kellogg - Fmphasis nust be given to training users of published
soil surveys. Many users hesitate to use old pub-
| i shed surveys because of lack of training in how to
use them Furthernore, we must not assume that recent
mapping is always correct or that old mapping is
al ways incorrect. Each published soil survey nust
be evaluated on its own merit according to the needs
of the area.

R H Grossman - Should this committee be discontinued? Perhaps a
committee such as this could consider ways and neans
of making published soil surveys |ess expensive.

Answer - The charges of this committee have been
di spensed with. New charges should involve
anot her conmittee.
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Attachment No. 1
to the
Report of Conmittee on Updating Soil Correlations and Interpretations
of Od but Good Published Soil Maps

Extracted from the Report of Study Goup on Soil Survey Publications and
Reports, Septenber 1966.

X. Mking Better Use of O der Published 8oil Surveys:

V¥ recommend that maxi mum use be made of ol der published

soi | surveys. Approximately 640 published soil surveys with
"line maps" that were printed during the 190-k0 period are
still available for distribution and use. These are published
soil surveys that are not considered standard by present day
concepts. The deficiencies in these surveys may be minor or

of major inportance to proper classification and interpretation.

Man% of these soil surveys could be made useful. They need

to be evaluated individually for reliability or quality. Those
serviceable to our program of service should be supplemented
with additional information to bring them reasonably up to date.
Suppl emental survey work could still be done on anindividual
request basis as needed.

Many of these ol der surveys lack inportant interpretations.
They coul d be suppl enented vith additional interpretive infor-
mation to make them nore useful.

Sone people lack experience in using soil maps not on aerial
phot ographs.  They can be trained in workshops to use these
ol der surveys effectively with the supplenental [nformation
devel oped to make them nore useful.

Consi dering the pressure the Service is under to supply soil
surveys, we should not resurvey areas covered by reasonably
good published soil surveys. W should concentrate instead
on critical areas of adjustment having only very old soil
surveys or none at all.

| npl enent ati on of Recommendation:

A soi | survey menorandum should be prepared to set UF pr o-
cedures on naking maxi mum use of ol der published soil surveys
and shoul d be nmade consistent with Planning Menoranduns 8and
9.

(The above extract is froma report composed of a study group
appointed by the Administrator. Recommendations for such a
study group were nade by the State Admnistrators at their
annual conference in Septenber 195.)
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UNITED STATES DEPARTMENT OF AGRICULTURE
Sodl conservation service

NATIONAL TECHNICAL WORK-PLANNING CONFERENCE
OF THE
COOPERATIVE SOIL SURVEY
New Orleans, Louisiane, January 23-27, 1967

Automatic Data Processing in Soil Characterization
L. D. Swindale

Data for soil characterization has been collected from 51 benchmark soil
series in Hawaii, almost all of them in duplicate. Chemical analyses have
been carried out by Soil Conservation Service laboratories, physical
properties by the Hawaiian Sugar Planters' Association Experiment Station,
and mineralogical and total chemical analyses by the Hawaii Agricultural
Experiment Station of the University of Hawaii. The data will probably
be published as a Soil Survey Investigations Report.

It has been used to good effect in setting up soil series and higher soil
groupings and in developing the classification system for tropical soils.
There is much more, however, to be learned from the data, which cost an
estimated $200,000 to obtain, about the soils and their relationships

to their environment. It is possible, to take a simple example. to
determine the mean values and coefficients of variation of the measured
soil properties in a Great Group. For a property with a small coefficient
of variation, the mean value may be a very useful approximation to the
value of that property for all soils in the Great Group.

Multiple regression techniques allow the determination of many relationships
between properties. They are simple to learn and are described in many
texts on statistics (1, 3, 4.) The techniques are also easy to apply,

using a suitable high-speed computer if the data has first been assembled
onto punched cards or magnetic tape.

The work described in this report was carried out with the assistance
of a basic research grant from the Cooperative State Research Service
of the U. S. Department of Agriculture. Additional support was
provided by the Hawaii Agricultural Experiment Station. Computer time
was made available by the Statistical and Computing Jenter of the
University of Hawaii. The considerable assistance of Sheo J. Pandey,
Assistant 4m Research in Soil Science, in preparing punched cards and
obtaining results is also acknowledged.
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PUNCHED- CARD SYSTEM AND REGRESSI ON METHODS

Description of Punched-Card System

The characterization data from all 51 series together with the detailed
profile descriptions and data on genetic factors has been assembled onto

a set of punched cards. Six cards are necessary for the data from one
horizon of one profile. The cards, their color banding, and the data
collected upon them are described in Table 1. Most of the cards have

room for additional data, crop yields, or engineering and other interpretive
data.

A diagram of Card I--Horizon Description is shown in Fig. 1. The fixst
coloumn iS blank to meet the requirements of the computer programs used.
The next nine columns contain an identification number. Columns 11 to
54 contain the descriptions of morphological features of one horizon with
a separate code for each feature. An example of the code boundary is
given in Fig. 2. Codes for the other features were developed from the
well-known Soil Conservation Service code for soil profile descriptions.
Experience showed that it was advantageous to arrange the code in an
orderly sequence if possible; that is from least to most, weakest to
strongest, or lowest to highest.

Numerical data obtained by analyses were punched into appropriate columns
of the remaining cards. The data was arranged wherever possible with
either four or five columns for one property. Unneeessary numerals were
dropped, but the decimal points, although unnecessary, ware retained to
make it easier for inexperienced people to enter the data on the cards
without error. Maintaining a standard number of columns for the properties
and retaining the decimal points made it easier to write the subsequent
computer programs.

Full details of the cards and codes are to be published by Mr. S. J,
Pandey and myself probably in the Indian Journal of Soil Science.

Description of Regression Methods

Two computer programs for regressions have been used in this work. The
Mulreg program (5) was devised at the Statistical and Computing Center,
University of Hawaii, specifically for use with the IBH 7040 computer.
The program will handle simple, multiple and stepwiae linear regression,
factor analysis, discriminant analysis, analysis of variance and co-variance,
and chi-square analysis. The operations can be performed on grouped or
ungrouped data, with or without weights and using up to 100 variables.
The program uses approximately 31,000 storage locations in the 7040 and,
therefore, cannot be run simultaneously with other programs. For the
purposes of the regressions perfowmed in this work, the Mulreg program was
modified to enable up to 200 transformations to be performed on the data
before the regressions were obtained. A second modification enabled the
computer to calculate and print out the results of regression calculating
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for any given property for groups of data that were not used in obtaining ‘
the regression formlae, This modification made it possible to fill in
missing data on the cards.

A secoad program called Persub was devised by Bottenberg and Ward primarily
for psychological testing of U. S. Air Force inductees. Because results
from this testing were obtained by regression analysis, the program was
fairly easily modified for the purposes of soil characterization, This
program provides simple, multiple and stepwise linear regression, factor
analysis, analysis of variance and co-variance, and allows the testing

of a large number of mathematical models set up to explain a given set

of data.

The Mulreg program had advantages in that it provides means and standard
deviations for all the variables, tests of the significance of the regression
coefficient for each variable anu tests of the significance of the regression
as a whole. It also allows for the calculation of design criteria which
permit orthogonal comparisons between sub-groups of the data,

The Persub program had advantages in allowing partial print out of the
original data for checking purposes, and calculation and print out of all
the correlation coefficients between pairs of variables. This helps in
setting up the regression model, The program also performs stepwise
regressions much mere rapidly than the Mulreg program. On balance both
programs have advantages for different purposes and have been retained

and used. .

In order to include coded descriptive data in the regressions, two basic
approaches are possible: (i) if the coce used for a descriptive feature

is developed in a logical sequence, the code or its square, logarithm or

some other transformation can be used directly as though it were a

measured variable; (ii) if the code is not or cannot be developed in a

logical sequence, it can be replaced by a set of dummy variables (see 3, p. 134).
fhese dummy variables may be a series of weighted +1 and -1 or a series

of 1 and 0. The first set is preferable on statistical grounds, and can

be developed within the Mulreg program. The second set is simpler and

can b« developed within either program.

REGRESSION RESULTS

Prediction of C.E.C.

The operation of the programs are best described by a series of examples.
The first example is an attempt using the Mulreg program to predict the
C.E.C. of the low humic¢ latosols from four soil properties: pid, per cent
C, free Fej03, and 15=bar H20; and three descriptive soil features:
texture, stickiness, and the depth below the surface of each horizon.
Table 2 shows the results using firstly only the four soil properties and
secondly including the morphological features.
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The first regression has an Rz of 0.52; that is, 52 percent of the

variation in C.E.C. can ge explained by variations in the four soil
properties given. The R value improves to 66 percent when the morphological
date is included. Statistical tests of the regression coefficients

show that pH and sic v cl have no significant effect upon the C.E.C,;

that is the regression coefficients for these variables do not significantly
differ from zero.

The coefficient of variation for C,E,'C. in the low bumi¢ latosols is only
about 20 percent. By use of this regression we have reduced the unexplained
variation to about 7 percent. Hence, it is probably true that we have no
need to determine C.E.C. for any soil in this group again if we have

these other properties and features available to use in predicting it.

It is also worth noting two additional things about the regressions.
Firstly, if average values for all other properties are used, we can,
merely by rubbing a soil from this group between our fingers, determine its
C.E.C.by noting the texture or stickiness or both. Secondly, the fact
that texture and stickiness sre significant in the regression implies

that throughout the State they are being determined in a standard manner.

Prediction of Bulk Pensity

C.E.C. is fairly easy to determine anditis probable that people will
continue to determine it whether this is necessary or not. Bulk density,
however, is difficult to determine and yet it is au important porperty to
know for soil genesis, soil classification and plant growth. To develop
a regression equation for bulk density, a modification of the Persub
program was used which automatically tests each independent variable for
its importance as a predictor of the dependent variable. The results are
shown in Table 3 in which the independent variables tested are shovn on
the left and their contribution to the cumulative l?.2 value on the right.
The first and most important independent variable is the description of
the root distribution. Then follows pH, structural grade, exchangeable K
and several others. The table indicates that a regression of bulk
density on the first five variables would explain 69 percent of tbe
variation in bulk density; a regression based on seven separate indapendent
variables would explain 76 percent. Kit&r of these would probably
suffice for a useful prediction of bulk density,

The relationship between bulk density and root distribution is in accord
with the general experience that roots are unable to penetrate dense

soils. Relationships of bulk density to structure are also in accord

with expectation. &changeable K, 15-bar water and soil texture are
different measures of the type and amount of clay and therefore, by
difference, of the ampunt of residual heavy minerals in these soils from
basalt. Their relationships to bulk density probably arise from this.

The relationship to pH also probably arises from the heavy minerals which
increase with increasing weathering and leaching while the pH decreases.
Careful analysis of relationships revealed by regression is always important
to the proper understanding of the significance and value of the regression.
It is entirely possible for an apparent regression relationship between

two variables to arise from a few values of one variable which diverge
widely from a closely grouped set of values. Proper analysis of the values
will reveal aberrant ones and allow proper judgement of the validity of

the regression relationship.
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In Table 3 the variable “Roots” occurs twice. This indicates that the
relationship between bulk density and roots is not, linear. Either the
code for the variable “roots” is not properly sequential, and this should
not normally be so except by error, or some power of the variable is
involved. An advantage of the Persub program is that it allows this
testing of any variable either coded or continuous for non-linearity.
For example , if the variable “structural grade” which has the code

1 = very weak, 2 = weak, 3 = moderate, 4 = strong, is shown to be non-
linear, it becomes advisable to test the efficiency of a new code in
which the numbers used arc the squares or cubes or some other power of
those given above. If a linear regression results from the use of code
numbers 1, 4, 9 and 16, this then becomes a better code to express the
effect of structural grade than the code 1, 2 3 and 4.

Prediction of Mean Annual Rainfall

For each soil .characterized, a value for mean annual rainfall has been

obtained. It is then possible to develop a simple regression equation
showing the effect of the independent variable rainfall on soil properties
such as pH,percent C, and Base Saturation. It is also possible to

carry out the inverse procedure to develop a regression for mean annual
rainfall on soil properties. This will allow the prediction of mean
annual rainfall values for soils in the group where rainfall data is
unavailable. In a manner similar to that explained for the bylk density
example, the effect of several independent variables on the R™value was
first determined. The results are shown in Table 4. Nearly 90 percent
of the variation in mean annual rainfall for the low humic latosols can
be explained by the four variables: exchangeable Na, elevation, percent
C and exchangeable Mg. Tha relationships to elevation and percent C are
fairly obvious. The relationships to exchangeable Na and Mg probably
relate to the cycling of salt from sea spray and the inadequacy of
leaching in soils with lower rainfalls.

CONCLUSIONS AND RECOMMENDATIONS

Soil characterization data on 51 soil series is voluminous. It would be
a very long and difficult task to derive all available information from
this data by manual analysis. The data can, however, be put onto punched
cards, and by the use of suitable and simple codes morphological data for
the profiles sampled can also be included in the card deck. Full and

very complete analysis of the data then becomes a relatively simple matter.
The examples given are all in regression analysis of the data; to predict
0.B.C., bulk densities and mean annual rainfalls for soils in the low
humic latosol group. HMany other analyses are possible, including soil
correlation, soil classification, analysis by genetic factors, relationships
between sub-groups and sorting for numerous interpretive groupings. Once
the card and code systems have been designed, the cost of putting all the
information on the cards is relatively small and is much less than the
value of the results obtainable. It is to be hoped that a suitable,
standard card and code system can be devised and published so that many
workers in soil survey and characterization can use a uniform system and
ensure that information and results are readily interchangeable.
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TABLE 1

CODING SOIL CHARACTERS

CARD NO. COLOR CONTENTS
PINK HORIZON DESCRIPTION
2 ORANGE CHEMICAL PROPERTIES
3 YELLOW TOTAL ANALYSIS
4 GREEN SOiL PHYSICS
5 BLUE CLAY MINERALOGY
6 PURPLE SOIL ENVIRONMENT
FIG. |
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EIG. 2
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TABLE 3
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

NATIONAL TECHNICAL WwORK-PLANNING CONFERENCE
OF THE
COOPERATIVE SOIL SURVEY
New Orleans, Louisiana. January 23-27. 1967

Concluding Remarks
Charles E. Kellogg

An outline of the main problems and opportunities of the Soil Survey during
the next few years as they appeared at the conclusion of the conference
follows.

The demands for soil maps and interpretations for different purposes in
both general and operational planning will continue to increase. Because
of increasing investments per acre, generally the benefits in dollars from
the use of published soil surveys for each dollar of expenditure will also
continue to increase, both in farming and in nonfarming'uses of soils.
Now the benefit ratios run from about 40 to 175, not counting advance use
before publication.

In addition to the heavy load of continuing our soil surveys and moving
them through publication we have several other urgent jobs that need
doing:

A. During the remainder of this calendar year we must complete the statement
of the system of soil classification and prepare it for publication as
soon thereafter as possible. The publication will need to include
general guidelines for its application in the field.

B. Over the years we have sent out a large number of soil memoranda, most
of which include both policy and procedure. Now we need to pull out
the parts dealing with policy in a separate guide and to prepare at
least five manuals, most of which are at least well started. We need
manuals for

1. Soil correlation procedures;
2. Preparation of manuscripts for published soil surveys;
3. Cartography in the field and field offices;

4. Collection of samples and examination of soils for laboratory
work, including field laboratory methods; and

5. Interpretations may be in several parts. One for soils engineering
is nearly completed.
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Since the new classification is based more clearly on soil properties,
we need new general soil maps of the United States, with interpretations
for our work and that of many other Federal agencies. We have urgent
need for such a map at a scale of 1:1,000,000, Later we should have
one at 1:2,500,000. We are finding urgent need for soil maps at scales
of 1: 250,000.

Beginning soon we need to begin any necessary revision of the Seil
Survey Manual, which is needed in training both within SCS and in the
universities.

We also have several urgent problems with our going program.

A.

Perhaps our biggest single problem is to catch up in the publication of
good soil surveys so that people generally can have the results promptly.
Through several measures taken in the last decade the cost of publication
has not increased despite the increase in salaries and other costs.

This is true also of the cost for map assembly in the Cartographic
Division. Of course it is unfair to include the cartographic costs
under publication alone since soil maps must be assembled on an accurate
base for many uses.

Our greatest opportunities for cost reduction lie in more specific work

plans that are held to by field party leaders and their supervisors.
For example, many work plans have called for publication at 1:20,000,
but the detail was not controlled and the maps were actually published
at a scale of 1:15,840 at extra cost. Then too, some maps published
at 1:20,000 could have been published at 1:24,000.

In addition, many manuscript soil maps are expensive to handle because
of unnecessarily long symbols. Long symbols are difficult to place
within the specific areas to which .they apply, Then too, the greater
the number of digits in the symbol, the more chances for error.
Unhappily it is not uncommon for our cartographic people to find anywhere
from 25 to 125 soil symbols on maps that do not appear in any legend
or in the final correlation: Of course, the cartographic people are
not able themselves to know if a mistake was made by the field mapper
or by the party leader in making up the legend. An important cause of
unnecessary long symbols is using symbols on a “statewide legend” as
the symbols to put on field sheets. If a statewide legend is helpful,
these symbols can be put in the special legend for a soil survey area
but short symbols on the maps that guide the user to the names and
long _symbols in_the legend.

High costs have been required in some detailed surveys from attempts to
enclose with boundaries vary small spots of contrasting soils within
larger soil areas. It is much better to use an ad hoc symbol for such
contrasting soils. As the Manual provides, any such symbol needs to
be defined in terms of the nature of the soil and the size represented
by one symbol. Occasionally it is necessary to indicate very narrow
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bands of soils from alluvium along a stream, Cemmonly these are
exaggerated if indicated by soil boundaries. Instead it is better
to use an ad hoc, special, well-defined stream symbol that indicates
the situation.

In many places large and unnecessary ¢osts result from vague and
infrequent progress reviews. Any time the responsible people in the
State office do not know how well a soil survey is progressing, a
progress review is called for. Such reviews need to be specific as to
what, who, and when. For some soil surveys the time between the initial
review and the first draft of the soils handbook has been far too long.
Soils handbooks are especially important to the use of soil surveys by
engineers and work-unit conservationists within SCS. By having the soils
handbook early, it can be checked and expanded as the work progresses.
For the use of copies of field sheets an up-to-date soils handbook is
cessary. Also copies of some part or all of the field sheets may be
needed by others in advance of publication.

Both delays and extra cost can be avoided by a thorough field review
sometime in advance of the final field review. This advance thorough
review can uncover ommissions or errors in the maps or legend while the
field party is still in the area and able to make the corrections in
less time than anyone else.

In some areas it is necessary to get out copies of the field sheets
with a reproduced soils handbook as a special report in advance of
completion for publication, or at least for part of an area. Where this
material has not gone through a cartographic unit or been edited, there
are likelyto be several kinds of errors that may mislead our users.

The State office needs to review both field sheets and text very
carefully.

For many users copies of field sheets are unsatisfactory. Useful maps
need to be assembled on controlled mosaics to remove distortions. Where
this is done, we should try to arrange for assembly in such a way that
the sheets can be used for the publisbed soil survey. Unless we are
careful, people may get the wrong idea that “special” reports represent
our principal product. Further, these are not regularly made available
to the many Federal and State agencies and private agencies who operate
on a regional or national basis.

The cost of special or interim reports should be kept as low as possible,
except for the maps if they can be used in a published soil survey, in
order to conserve funds of SCS and of cooperators available for getting
the soil survey completed and published.

Many old but good published soil surveys need only to have soil correlations
and interpretations brought up to date to be useful. The problems of

doing this and of training people unfamiliar with using line maps were
discussed. Suggestions will be coming to the field soon on the evaluation
of older good soil surveys and their updating.
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E. It has been brought out clearly in our discussions of soil survey .
interpretations that the Soil Survey has the obligation of furnishing
data about soils and how they behave, soil maps, and suggestions of «
reasonable alternatives for using the soils shown on the map along
with the probable outcomes of such uses. The Federal Government has no
direct authority over private land and certainly the Soil Survey does 3
not make decisions on the use of private land nor make specific
recommendations since these depend on the economics of location and
other facts. To avoid the appearance of recommendations, we use few,
moderate, or severe_limitations. not satisfactgry .moderately satisfactory,
or unsatisfactory. It is our responsibility to give users alternatives
as clearly defined as our data permit, including alternative uses that
may not be familiar to people in the local area. in fact, this is
the purpose of having a nationwide system of classification related to
the systems of other countries. Through the classification we can use
the results of research and experience from other areas, other States,
or even other countries.

v

All the supervisory soil scientists need to be aware of training needs and
resources, both within the Department and in the universities.

A. Many field soil scientists still have difficulty with simple field
drafting for making clearly legible field sheets. Whenever such needs .
are recognized, Mr. Koechley and his associates can give a training
session to help the men acquire the necessary skills.

B. It is becoming increasingly important that soil scientists be able to
write clearly for both professional and nonprofessional readers.
Published soil surveys are used by a large number of people, many of
whom are not trained in soil science. Contrary to current opinion,
the major difficulties that soil scientists have with writing do not lie
with technical terms. These they use almost daily in their conversation
and they know quite well what they mean. They have many more difficulties
with words from the common language that they use only in writing. The
meaning of these they do not understand well. Because of poor sentence
structure and vagueness, some writing becomes so ambiguous that the
author fails to communicate accurately. As this happens, our work
loses its effectiveness.

In nearly all soil survey areas any imaginative soil scientist finds
new and important relations that hemy be inclined to take for granted
but that are not known to other people. Many opportunities for
worthwhile published papers that would be interesting and helpful to N
our colleagues are passed by. Good technical papers do not need to be
long. They need only to deal with an important subject clearly.
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C. For most of us reading offers the best opportunity to enlarge our

experience and to develop new skills. First of-all we need to be
familiar with what our colleagues in soil science are learning so that
we can have the benefit of their results forunderstanding the soils

we are working with and for developing the best possible interpretations.
Within any one county there are not likely to be many data about the
important Kkinds of soil. Yet most soils in a county are also found

in other counties, in other States, and in other countries. Our
published soil surveys can be most helpful If we make full use of what
has been learned about the same kinds of soil elsewhere.

The more we work with tax appraisers, planners, and others concerned
with land for productive use, the more we need to understand enough
about economics to get our own material in shape so that our soil
informetion plays its full role in arriving at economic decisions.

Here 1 am thinking especially of production economics and the economics
of development. To work well together, economists must know something
of our field and we must know something of theirs; otherwise we cannot
be understood, nor can we get our information organized in the most
useful ways. The same can be said about statute law and common law

in the United States. Under the Constitution cerctain powers are given
the Federal Government and others are functions of State governments.
We must further understand that regulations, such as land use regulations
and zoning ordinances, are subject to review by the courts. A violator
has the right of a jury trial. If members of the jury, representing
the responsible people of the community, feel that they also would have
violated the ordinance because it did not make sense, the man goes free.
These kinds of decisions vary even in different parts of the country.

At one time many of our soil scientists were weak in geomorphology and
plant physiology. | believe that now we are taking geomorphology into
account better than formerly. After all, geologists are fellow earth
scientists. | think we are somewhat better in plant physiology than we
were at one time, but that may be only a hope.

It seems abundantly clear from our discussions that we have a great deal
to gain from more orderly use of computer technology. We have so many
kinds of soil with unique combinations of soil properties that it is
almost hopeless for an individual to deal with this vast amount of data
in an orderly way by the old methods. The steam engine, the gasoline
motor, and the electric motor have given our arms tremendous additional
power. The function of the brain is to take in information, store it,
and work out the interactions, but like the arm the human mind has some
kind of maximum capacity. The computer gives much greater power to

the brain in an analogous way that the motor gives greater power to the
arm. Prof. Swindale has already given us a useful demonstration of one
application with the computer. We can discover many more useful
interactions and correlations. Perhaps among certain great groups of
soils, or even suborders, we may find thatwe do not need everything
that we are now putting in our descriptions or getting from the
laboratory.
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Once we have nade some progress along, these basic lines we may be

able topluz in vurcxperience data acd muke more nearly quantitative
and accurate interpretations. Wesihall have a committee exploring this
problem, In view oi the work that has already been done we are hoping
that the results of this comnittre will be useful in starting discussions
at Lhenext regional conferences, with a much fuller discussion atthe
next national conference. 1lnthemeantime | hope as many soil scientists
as possible can take sometraini:gz in computer technology, at least
encugh to know what kinds of descriptions we need to have and to know
the potentialities and limitations of this new technology. The computer
does not eliminate the brain but aids it.

Finally, 1 should like to say a word about professionalism. ‘e have

had some tough, high-level dialogue at these conferences. | feel we

are doing better. Mastery of the tough scientific dialogue searching

for the truth, not to win an argument, is the mark of a true professional.
I hope that all of us can stimulate this kind of discussion at all

levels in our Soil Survey.

USDA SCH-MYATTSVILLE, MD 1347 1
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service
Waghington, D. C. 20250

April 30, 1965

To: Participants end Committee Members of the National Technical
Work-Planning Conference of the Cooperative Soil Survey

From: R. D. Bockensmith, Director, Soil Survey Operations, SCS

Subject: Report of the 1965 National Work-Planning Conference of the
Cooperative Soil Survey

Transmitted herewith is the report of the 1965 National Technical Work-
Planning Conference of the Cooperative Soil Survey, which include6
committee raporte and abstracts of talks by Charles E. Kellogg; A. Leahey;
Nobel K, Paterson; Harry Hudson Bailey; B. P. Whiteside; M, A. Fosberg;
John L. Retzer; E, J. Williamson; Curtis McVee; J. D. Simpson; Harold L.
Parkinson; Adrian Pelener; end John Quay. The committee reports are:

Technical soil monographs

Criteria for series, types, and phases

Classes end phases of stoniness end rockiness

Application of new classification system

Engineering applications and interpretation of soil surveys
8oil correlation procedures

Soil moisture

Classification end nomenclature of made soils

Climate in relation to soil classification and interpretation
Soil family criteria

Organic solls

Planer shapes of soil area*

Information on some of the items in these reports on which agreements
were reached were released immediately after our conference through

official channels for widespread use. Information on other items on

which there was agreement will he released soon, But other items need

further study. Thus, these committee reports ghould not be given wide-

spread distribution. They have no official status in their present form.
bei ent i Conservationist

for distribution to th- ropriate State experiment station soil survey

Leaders end to soil & representatives of other agencies that era

engaged_in soil survey work in the State. In addition sufficient copies



are being sent for use by the State soll scilentist, asgistant State

soil sclentist and soll correlator, The State goll scientist may wish
to circulate one copy of this report asmong the GS-11 and GS=9 soil
scientists, but in doing so it should be made clear that the information,
ideas, end data in these committee reports simply xepresant trends in
thinking and progress of work. Thus, they do not necessarily represent

official views although many of the methods ultimately may be adopted
officially.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Pae o, JSell Conservetion Service

NATIONAL TECHNICAL WORK-PI.MNING CONFERENCE. OF THE GOOPERATI‘J’E SOIL SURVEY
Lhicago, I11inois, January .25-29, 1965

Charles E. Kellogg

IshbuldlikeJto t;alk Wlth you briefly about the place of agriculture in
economié development.and some of the current problems on which the Soil Survey
will have opportunitiea for usefulness;

Every advanced country in the world without exception got its start toward
“economic and ‘industrial development from agriculture, along with fishing and
forestry. This principle is now fairly well understood and accepted. That an
efficient agriculture is also essential to sustain economic developmentis not
so widely eppraciated.

In their concern about economics, paople may overlook that in a society so
complex as our8 all of the things we have result from labor applied to natural
resources. At the beginning of ‘this century about one-third of our working
people were engaged in fanning, fishing, and forestry; about one-third in mining
and manufacturing and about one-third in services--school teachers, government
workers, barbers, and all the rest. The fraction for manufacturing has not
changed. but that for farming. fishing and forestry has greatly declined and
the proportion in serviceais now well over one-half. Still city people cannot
get wealthy simply by trading vests with one another.

American Farming to 1930

Since the middle of the 19th century end especially since1900, American agri-

~ culture has changed faster than most of us realize, even faster than many of us
in agriculture appreciate. Formerly the words *“agriculture” and “farming” were
used nearly synonymously. This is no longer possible without great confusion.
Somewhat less than one-third of the people now employed in agriculture actually
work on farms. The figure for farm workers is about six million, including
family labor. Another six million manufacture machines, chemicals, and the like
for farmers to use in production, Then about eleven million are engaged in
processing farm products. Thus a great deal that was formerly done on farms is
now done in the city. Statistically, many agricultural workers have moved from
farma to the cities as agriculture has become more industrialized and urbanized.
In addition, other workers in steel, automobiles, traneport, and other services
also contribute to agriculture, a8 well as to other segments of economy.

In the United States, early agriculture was not only synonymous with farming

but it was once primarily mixed farming. Most early farmers produced many Kinds
of fruits, vegetables, grains, md animals. As farmers moved West where the
alternatives were fewer,they specialized in grain. Others had speecializad in
‘rice and tobacco fairly early.

We might look briefly at the period from 1900 to 1914. Although some farmers
specialized, most of our farms were mixed ones with a high level of subsistence.
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Taxes were low. Most of the power was raised as hay and oats while now it is
supplied by the oil and electric companies. Farming was spread over a very .
large area that included much land with poor soils. Homesteading came to an

end almost With a bang in 1910. The land-use adjustment that started around

1912, and that should have continued, was interrupted by World War I.

Thie period of 1900 to 1914 was really a great one for American farmers. They
had "parity" but did not know it. Even the word yet had to be coined. The
United States owed Europe money and these loans were serviced with farm exports.
There were many alternative opportunities in the towns and cities for farm

boys and girls. It was just before the War that farmere started voting taxes
on themselves for assessment--district roads and bought automobiles. soon

many were buying tractors. Their taxes increased and their expanses increased.

Instead of having a continuation of the adjustment to take poor soils out of
use, the very high prices from 1914 to 1919 made it possible for poor farmers
on poor soils to keep going. At the beginning of that War rural people
accounted for more than one-half of the total population; at the end of it over
one-half of our population lived in the cities. Urbanization has kept going
since that time.

When the First World War was over, the United States was a creditor nation.

Europe owed us money. Europeans were unable to buy our farm products as they

had before. U.S. farming was greatly depressed. Yet the cities--city

industries and services--seemed to be going strong, with personal war-time

savings and credit. The stock markets were booming. Some far-seeing people

were worried, about the consequences of a depressed agriculture but bills passed .
by the Congress to bring about ‘orderly marketing of farm products ware vetoed.,.

Then came the crash in 1929. It took this terrible bang to get some people to
realize the importance of agriculture in sustaining economic growth as well as
for initiating it. One wonders if we shall all need to relearn the same lesson?

USDA and Land-Grant Colleges of Agriculture

I should like to go back now and say a word about the institutions we know so
well--the USDA and the land-grant colleges. (1) Both ware organized during, the
War between the States, There was no great public clamor for either. They
came into being because of the great vision of a few far-seeing people.

The USDA developed into a kind of national university. It was concerned mainly
with research and exploration and the use of the results to help farmers and
others concerned with agriculture to adopt better practices, to improve their
lives, and to insure consumers food and fiber of dependable quality at reasonable
prices. People in the USDA and the colleges bad a great deal in common, They
worked together. In 1887 the then Commissioner of Agriculture invited the
agricultural colleges to meet in Washington in order to discuss a plan for a
permanent organization., This was just after the Hatech Act granting research
funds to the colleges had passed. They did organize under the name “Association
of American Colleges of Agriculture and State Experiment Stations."l/ The

1/ After several changes in name, the organization is now called the “National .
Association of State Universities and Land-Grant Colleges.”

g



. Department itself nursed thie little association for many years. Its annual
reports, beginning with 1888, were published as bulletins of the Department of
Agriculture through 1909. Dr. A. C. True of the Office of Experiment Stations
worked closely with the leaders. Together with them he organized a series of
summer graduate schools, which were held every other year on various campuses
from 1902 through 1916. Faculties were drawn partly from the Dapartmant, but
mainly from the colleges. Five years after the last one of these, in 1921, the
present Craduate School in the USDA was ‘Qs;abli_ahed.

Far more important than these efforts at graduate training were the scholarly
seminars characteristic of the Department during its first 75 years. Many of
these were organized by research scientists within the USDA,; others also
included scientists from the Smithsonian Institution, the U, S. Geological
Survey, and the National Bureau of Standards.

Then about 1911 or so a note of disharmony arese, Both the Department and the
colleges had been doing what we now call “extension.” | suppose that by 1912

the Department had more such agents in the southern States than the collages.

The presidents of the colleges liked the idea of extension but they did not

know quite how to organize it. Yet they trusted Secretary of Agriculture Houston.
Finally agreement was reached that this work would be cooperative and that the
direct relations with farm families would be handled by the colleges. Thus was
born the Smith-Lever Act of 1914 under which we have now what we call

“cooperative extension. " This seemed to settle the question of jurisdiction.

The direct relations with farmers would be handled by the colleges.

. Then In the early thirties came the New Deal. The country faced a deep crisis
and all sorts of programs were initiated to reduce distress and to get agri-
culture again performing its additional roI € in economic development. At the
very start, the New Deal did use the extension agents, but after a little while
many of its bureaus were dealing directly with farmers. Again there arose
tension. But extension is a fairly adaptable organization and has now found
its role in the counties as informal coordinators. At least under the usually
good conditions, the county agent is .the informal “chairman of the board” who
helps in the coordination of both State and Federal programs in terms of needs
within the county.

The USDA changed greatly. Although Henry Wallace and M. L. Wilson presided

over a great seminar period--a program any university would have been, groud of--
Wallace also presided over the change of USDA from a national university to the
arm of the Federal government for agricultural policy. Even though agricul-
tural research actually increased, this kind of intellectual effort had little
to do with the atmosphere of decision in the Department after Wallace left.

Interdisciplinary Research and Extension
Another great change came about 1939. Although the best agricultural scientists

were aware of the importance of interdisciplinary research and application
earlier, It had an amazing new emphasis during the early 1940's. It was not

)
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the dramatic single improvements that gave the great increases in farm produc-
tion and efficiency, but the combinations of practices that captured the
benefits of the interactions among practices and between them and the soil. (2)

Clearly we are no longer concerned in an advanced country only with what e soil
will produce with simple management. Tha question is, “What can we make of
this kind of soil using our mackines, chemicals, improved varieties, pest
sntrol, and so on?” Some of our most productive soils today were among those
rejected for farm use only 30 years ago. look what has been done, for example,
with the soils of Florida. Other soils that were used in 1933 have been too
unresponsive to continue in use.

Some say that these developments have made the kind of soil less important’
sincé many can be brought to the same high level of yields. Nothing could be
farther from the truth. The managewent routes to high yields and similar
efficiency on contrasting kinds of soil are very different. A wrong choice
can be financially disastrous.

Changes in Commercial Farming

Since the beginning of the Second World War we have seen, therefore, a great
substitution of capital in the form of city-made production goods and of
management skill for both labor and land. For the period 1962-4 had we used
the practices of 1939-42, it