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PROCEEDINGS OF THE FIRST CONFERENCE
of the
NATIONAL SOIL SURVEY COUMITTEE

C.E.F,, Ottaws » MAY 7-11th, 1945 I

Opening Sesgion, Way Tthy 2 pem. .

The Chairman called the meeting to order and introduced those present,

Ne: qg_phe Nat;ggggagqgthu rvey. Commltte Eresent:-

G¢B. Whiteside, Dominion Experimental Station, Charlobtobow%, P\B,I,
G.H, Smith, Prof, of -Agrioul, Chemistry, N.S5. Agri, College, Truro, N,S.
D.B. Cann, Dominlon Soil Surveyor, N.S. Agr, College, Truro, 1,5,
H, Aalund, N.,B., Soil Survmv, U.N.B., Plﬁdvllﬂton, IT.B, .
Re Baril (representing J.BE. Thériault) Quebee Soil Survey, Ste. Anne
de la Poecatidre, Quebes, i
Py Lajoie, Dom, Soil Surveyor, Macdonald College, P.Q.
WA, Delong, Asst, Prof, of Chemistry, Macdonald College, P.0.
G.if, Ruhnke, Prof, of Chemigtry, Ontario Agr. College, Guelph, Ontario,
F,F, Morwick, Ass, Prof, of Chemigtry, Ont, Agr, College, Guelph, Ontario,
N,R, Richards, Pom, Soil Surveyor, Ontario Agr, Collegs, Guelph, Ontario,
L.J, Chapman, Ontario Research Foundation, Toronto, Ontario,
J.H, Ellis,; Profy of Soilg, University of Manitoba, Winnipeg, Man,
¥m, Shaefer, Dominion Soil Surveyor,. w1nnipeg, Manitoba,
H, Moss, Dominion Soil Surveyor, University of Sask,., Sasglatoon, Sask,
A, Wyatt, Prof, of Boils, University of Alberta, Edmonton, Alta,
W.B, Bowselr, Dominion Scil Surveyor, Univ, of A'lber'ba, Edunoaton, Alta,
Ls Farstad, Dominion Soil Surveyor, Univ, of B,C,, Vancouver, B.C.
D.G, Lal‘f'd Asst, Prof, of Agronomy, Univ, of BE.C., Van(.ouve‘t', B.C,
L, Wripht, Soil Chemist, Science Service, Ottawa, Ontario,
E,S. Hopking, Associate Director, C.E,F,, Otbawa,
A, Leahey, (Chairman) C.B.T,, Ottdwa.
P,C. Stobbe, (Secre‘barv) Colial'sy Obbava,

Guegtg atbtending regular meetingsi-

Charles B, Kellogg, Chief, U,S..Soil Survey, Beltsville, Maryland, U.8.A.
RoE. Wicklund, Provinelel Soil Surveyor, Truro, N.b

A, Scott, Prof, of Soalq, Ste. Anne de la Pocatidre , P.Q.

A, Mailloux, Soil Surireyor and Ceologist, Ste. Anne de la Pocatisre, P.Q.
L. Webber, Provineisl Soil Surveyor, 0.A,C., Guelph, Ontario,

ALy Willl 3y Soil Anq]vul, Ontario Agricultural Collepe, Guelph, Ontario,
W, Ehrlich, Dom,’ Soil Surveyor, University of Manitoba, Nlﬂﬂip“g, Man,
P.0. Ripley, Soil Fertility, C.B.F., Obttawa, Onteario,

H, Atlkinson, 8oil Chemist, C,7.F,, Ottawa,

s Dickson, Research Assistent, C.E.F., Ottawa,
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Guegtg Attending oecagional meebingg:

Dr, G.C,H, Barton, Deputy Einister of Agriculture, Ottawa,

Dr, K.S. Archibald, Director, Experimental Farms Service, Obttawa,
I, Bishop, Soil Analyst, Science Service, Ottawa, Ontario,

R, Levick, Soil Analyst, Science Service, Ottawa, Ontario,

Dr, C, Rowles, Department of IMunitions end Supplies, Ottawa,

Members nol presents:-

Dr, J, Mitchell, Prof, of Soils, University of Sask,, Saskatoon, Sask,
Mr, J.E. Thériault, Director of Quebec Soil Survey, (represented by
Mr, Baril)

The Chairman called on Dr, Barton to addreas the opening gession of the
conferenca,

Dr. Barton was pleased to see that the Committee had been able to
get together in order to tackle their work,

He briefly outlined the formation of the National Advisory
Conmititee on Agrieultural Services and its relationship to the Nabtional
Comnittees such ag the Committee presently in session. He pointed out
that the main function of these committees was that of comordinabion and
correlation of work performed, The need of this is very important as in
thig country we have extensive machinery for agricultural services and in
this respect we are belter equipped than most countries, We have to assume
much federal responsibility, yet there are meny provineial ingtitutions,
It iz obvious thet not 2ll organizations can assume the responsibility which
they think they should assume, It is, thereforas, important that those
institubions which are better organized and equipped should get preferences
in certein fields of work,

He gtated that the soil survey is a big service and thero could
not be any question of the need for the type of work performed by this
organization, It is unavoidably expensive work but recent plans have made
provision for it, He pointed out the difficulty in dramatizing this work,
To most people it is dull reading because the solil language is not under—
stood, soil analyses are not appreciated, and also because it is often
difficult to present concrete evidence, There is a great need for making
the work speak for itself., We have waterial with which thig can be done
and we should make most effective use of same, The data collected by soil
survnyé should be made use of in our agriculbural development, The work
cen be properly supporied only if it is made to live. ;

The Chairman expressad the thanks and appreciation of the Committee
to D, Barton for ooming b0 the meeting and delivering his talk,

The Chairman presented a brief report reviowing the.policies

znd aims of the organization, The report has been reproduced
on the following pagesi=



3.
REPORT OF CHAIRMAN :
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"To me this oceasion is a. momantous one in the history of soil
surveying in Ganada as besides being the first goneral meeting it is the
first tlme that men representing soll sutvey organlzatlons in all the
provlncaa have met together in a meeting that is: “to be devoted entirely to
goil survey matters. In tho. past thg soil: surveyors in the Prairis Provinces
havo mot to discuss some of their problems and most of us have met on
oceasions at the Soils Group meetings of the C.5.T.A. However, this is tho
first time.that surveyors from P.E.I.'to Brltlsh Golumbla have been together
to dlscuss thelr work. : el R

Y R A
' '"Our field of work has passed through several vieissitudes ‘since it
was first started in Canada. However, I feel that we have passed the worst
of our misfortunes as it seems to me that our-work ‘is now or ig i the process
of being established on: a more. permanent -besis than ever before. This happy
circumstance is attrlbutable 40 the fact that soil surveyors in this country
have by their good effort shown the necegsity of sound ba31c soil information
in the agricultural, davelopment of our country.

The prlnclpal crltlcism of soil survey work in Ganada is that too
many differences exist between the surveys in the different provinces in their
systems of soil classificationy. in the nomenclature’ used in desorlblng the
characteristics of the soil. and in®the mamer 'ih which soil survey information
is prosented to the publlc. This: particular criticism is justified to a
considerable extent for while many of the dlfferences in the methods used by
the vari;us soil survey organigatiors areinore. “apparent than’real, these
differences do constitute:a limiting- factor:in the. utilization of the inform-
ation provided by soil surveys. This particularly is the case when it is
desired to use soil survey information for regional or national purposes or
when it is used for local -purppses by men. whbse: field of work may extend into
two or more provinces.

Two mein factors:.have ‘been, in my bﬁinibn, responsible for the diff-
erences now found in soil sutvey methods in“use in the various provinces. One
is the nature of the work itself and‘the other relatea to the organization of
soll survey work in Canada.: : g

The science of classifying and deseribing soils is comparatively
young and hence 1t is still developing. Many advances have been made in
recent years but serious difficulties still exist in evolving a uniform system
of soil classification that will  satisfactorily Fit all the complex soil
conditions that exist in Canada. . The other factor, j.0s of organlzatlon, has
probably been of greater importance.d As you know,: “the organization for soil .
surveys in Canada has bean by provindes.. I am not criticising this kind of
a set-up as its advantages under our partiicular eonditions far outweights its
disadvantages. However, 'in the-.past it had the serious disadvantage in that |
no provision was made for bringing the men 1n-aharge of sail’ survey work 1nto
personal contact with each other. ol <) ]

T 3. GO R0 i et \
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In order to at least pnrtlally overcome this.gap inithe organization
for our work, the National Soil Survey.: Gommittee was formed some years ago by
the National Advisory committee on Agricultural Services upon the initiativo
of Dr. Archibald, Director of the Experimental Farms Service. An organization
committee composed of Prof. GaNa.:Ruhnkei, Profs. Gele-Wronshall, and mysolf was
appointed on November 15, 1939° to prepare an outline of the organization and
duties of a National §oil Survey Comnittee. The report of this small
committee was adopted by the National. Advnaory Gommlttee as our Gonstltuﬁfon
and we have functionud - acdordlng o this report up to the present: time. - s *
would point out that thls Gonstltutiqn may ‘be bhhnged or modified if you ‘86"
desire, such changes belng of course aubﬁect to the approval of our parent '
Committpe.,;;

2 £

2T ..-"‘._‘.. = P P \l."
vt W "(‘ . ‘l' } ‘ 1

oy K2 do not th1nk it 13 nscassary for me to rav1ew the report of ﬁhe
organization cormittod as ooplas .of -1t ‘were placod ‘in your hanﬁs in 1940."
However, I would like +o” repeat the duties of this committee as outlined in
this report. These are: T g T vh'l"
—_— . e
Lag Lo - 40T promote greatqr eff:clentr in soil survey work by:n
-3 {m): bringing about.a greater. measure of’ un1formity between L
-'pvov1nces in all§phases of B04L survey works .. 1, ~ :

'b" - A i 1

g ,'::(bJ utillzing the 391nt experiende and efforts .of ‘the "soil -
r . survdyors toward the{aolutinn of common problams affecting
their field of work. g te sty 0k -
T £ ey Ty wia i et * ap s ATy A
o) r*“"4“‘r% 5 u;um;;nb house wuu;epy any naw aevelnpmenﬁa
or imprnvements in techpique in any one. province can 'bg ‘=
made availabie fo 81l others in: thia flelq in Canada. '

“r

3 dbyaty 3
g W K N R J LA™
35

'é.:‘To ?ecommend the ;ocation ‘of areas where 5011 aurvey work
. should be done 1n relation to l&nd settlement or for othar
purpnses. fj;"‘ LN‘_ S it 2 : s, atrin
» | % e = A P oy 1 2 TN e 51 ‘ 3
35 1 To: act as "an advisory boéy‘on 3011 survéy matters to the

-parent cbmmittae._ w1

>t

Theso objeot1vos or duties can only be carried out.by meetings such
as this and by the efforts of sub-comittdes doaling W1th qupiflc topics.
While in the -early: yeurs ‘of* the Gommittea 8-.life, “the yvarious submcommittees
were quite agtive it is‘fairly ‘obyious that: the: Committae as suchygould not
hope to, nocomplish very mch Until we wore able to hold a goneral meetings
The disruption brought about by the war has prevanted the holding of such a
meeting untll the present time.m..gh,u, v a Al 3L~ o S LR i

Last winter your éxocutlvq declded to ‘try td hold a meatlng this
spring despite the -faet’ that the war +in Europe wes atlll raging. The consid-
erations upon which wo roached this. decision wére mot’ altogethen associated
with the fact that &’ ganerar'ma%ting was long OVérdué. With the end of .
hostilities in Europe, weo' felt that thore was & reasonable expactation that
there would be a’ doclded expansion in soil survey ﬁctlvities and we helieved
this meoting should bBe-hgld before this took place. “Again' wmth the cessaticn
of hostilities in. EﬂrOpe, it is highly probabld that the membens oft ;this~
Committee might .be preVented, owing to pressure of -work, from’ attending a
meeting of this kind.
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The attendance st this meeting shows that you are eager to make this
Committee serve a usefulipurposé; I gquite realize that many of you are maklng a
considerable sacrifice in coming here as you are busy men, However, I hope that
you will feel when you go hOme that these msetlngs have been worth the efforts
you made to be here, i ase i ﬁ y

The program for these meet1ngs was drafted with the view that the
reports of our various subscdimittees must be presented at this time and that
there should be ample time allotted for the discussion of thése reports, Some
provision also had to be made :for the discussion of csrtain other matters
pertaining to the work of this Committee, When this was done we found that there
was no time for the inelusion of other papers or talks on subjects which would
be of direct interest to us. Of course, we do not know how much time will be
required for the discussions on the varions reports but on the average these
discussions will probably require all the time allotted to them, The program
this afternoon appears to be somewhat crowded and it -may be necessary to carry
over part of it until tommorrow, The evenings have been left open bul it may
be necessary, if we get too far behind in our progrem, to hold either an evening
meeting or else dispense with the field trip in Carleton County,

Viith regard to the discussions we feel that if we are to get . through
our program by Friday noon, it will be necessary for the dilscugsions to be
pertinent to the subject under consideration rat ‘that particular moment. ' If the
discusslon on any report is completed in'a"shortef time than we have allotted,
the chairman of the next sub-committee listed on the program should be prspared
to present his report, If we can get a bit allead of our program so mich-the
better as it will give us more time ‘to discuss other topics not ‘covered:in the
reports of sub-committees, The general procedurc that should be followed in
handling the reports of the sub-committees will be a mattar of discussion at the
bu81ness 595510n soheduled for thls af%ﬁrnoon.

T would suggest to you that the discussions should bé quite frank, If
you disagree with 'some proposal’or some of the findings of the sub-conmlttees,
please feel perfectly free to state your case, I beliove I am expressing the
opinion of the members of this Committee that wo would welcomeé contributions by
any of the visitors, “We are honoured in hsving with us Dr, Kellogg who has
promised me that he will not mérely be an interested onlooker, but that he will
take part in our leGUS910np.' I trust that Dr, Kellogg along with the other
visitors will consider that as far as our dlscu531ons are conOPrneo that he is

a member of this Committee, ~ Y
» ; ! g

Dr, Barton has told you somnibing of the purpose of the National
Advisory Commltfee on Apricultural oarvnces and its various National Committees,
However, foi your Lurthar guidance 1 am ‘going t0-read the folloxing memorandum

which has been récelived from Dr Borbon' at an eavlier date,



MEMORANDUM FOR THE GUIDANCE OF NATIONAL
COMMITTEES OPERATING UNDER THE NATIONAL
ADVISORY COMMITTEE ON AGRICULTURAL SERVICES

The National Advisory Committee on Agricultural Services was
established primarily for the co-ordination of governmental and institutional
agricultural scrvices, It was not the general idea that this Committee would
draft agricultural policy, but rather that it should make recommendations to
the various administrative authorities with respect to work to be done by
various agricultural service units, On this basis it is suggested that
Executives of national committees keep the following points in mind:

1, The term "agricultural services" used sbove refers to the following
public services designated in the constitution: Federal and provincial
departments of agriculture, agricultural and veterinary colleges,
provincial research foundations, National Research Council, Dominion
Bureau of Statistics, Dominion Board of Grain Commissioners, Canadian
Society of Technical Agriculturists, agricultursl and colonization
departments. of the Canadian National Reilway and Canadian Paeific
Railway, end such other organizations as the National Advisory
Committee on Agricultursl Services may nominate,.: It is, therefore,
felt that the future membership on national committees operating under
the National Advisory Committee on Agricultural Services should be
confined to emplovees in the designsted servines.

At the same time, in vlew of the contribution that they may be in e
position to meke, employees of commercial organizations which are not
included in the membership of the National Advisory Committee on
Agricultural Services may be asked to meet with the national committees
in an advisory cepacity to discuss matters of mutusl or .common interest,
and such employees will be eligible for membership on sub=committees of
national committees where their special knowledge will be of benefit in
formulating recommendations for the consilderation of national committeas,

(Notes In establishing a National Committee, the usual procedure is
for the National Advisory Committee on Agricultural Services
to name a small nucleus "with power to add to their numbers",
The resultant -group constitute the Nationel Committee. This
group may appoint sub-committees -~ gee Section 3 hereunder ==
and it is these sub-committees that ere referred to in the
paragrapl immediately above,)

2, The 8ecretary of the Executive of the National Advisory Committee on
Agricultural Services will be a ‘standing member of the Executive of each
of the national committess operating under the National Advisory
Committee, i

3. National committees are empowered to set up, where necessary, one or
more sub-committees to study in detail various fields of activity
coming within the scope of the main committees.
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National oommlttees snd their gubecommittess may ezplore fields of activity
1n rosearch, promotion, and control; oollate 1nformat10n that has been pub-

arrangementSsoan be nade. "Out of studies nado and discusexons engaged in: by.
gub=committees, recommendations may be made. to the main committee for
allocations of work to various agricultural service units, National .
comnittees and[theirrsubaoommlttoos may also be given définite assignments
by governmental authoritics, Committees, however, have ho authority %o
instruct uvnite to do certain work, but only to request units to secure
authorization from administrative authorities to undertake tho work
suggeated by the commlttoes.

It is axpected that out of the studies and discussions of national committees
and their sub-committees certain definite lines of activity wlll be sguggested
a8 desirable. Vhen a nationsl committee arrives at a point where it feels
that recommendationg should be made with respect to programmes,. such
recommendations should be made to the Executive of the National Advisory
Committee in order that the Fxecutive, through ite Chairman, may take these

. matters up with the Dominion Minister of Agriculture and through him wlth

the provincial or other authoritlos eoncerned,

In other words, while national comnittees oan, and gre expected to, make
recommendations relating to departmental programhes, decisions and statements
regarding such programmes must be mede and issued by p:Operly constitubed
authority, which in the final anslysis is the Minister & Ministers
concerned, Consequently committees should not announce ‘recomnendations but
should leave doclolons and announcemontﬂ to the governmental aubhorltleq
concerned,.

Ottawa, September 13th, 1944,

In closing, may I express my personal pleasure at belng able to - .ﬂ

welfomo you here todaj. I hope that your visit here will be Doth pleasurable
and profitable, This is your meeting and the degree of success it achleves . '
depends on you, ' TR / : - i

i
14

P "

The Ghalrman g report wag fo]lowed bv a brjef report from the

general secretaryzn__
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REPORT OF THE SECRETARY
Of The
N.S.S5.C. to The FIRST GENERAL MEETING

In view of the fact that this organigation is now 5 years old, and
geeing that during this time no official meeting of the committes has been
held, it was deemed advisable thet the secretary should give a brief account
of the activities of the orgenization since its inception up to the preaent
time, It would be well to peint out that the entirs éxecutive of the
committee has never met all together during those five yeers, and the
various problems thet had to be delt with wers discussed by correspondence,
and this, as you all know, is not always satisfactory, Fortunately the
chairman and secretary from time to time had the opportunity to contact the
members of the executive separately end dlscuss the various lines of
activities which have been undertsken, Of necessity, some of the decisions
on action to be taken had to be made by the chairman and secretary,

After the appointment of this committee, in May 1940, the various
members were supplied with reports of the organizing committee, outlining
the aims and purposes of the organization, and each member was also given a
definite tesk to perform, A report on the purposes and on the set-up of
this organization wes also given by the chairman to the soils group of the
C.5.T.A, in 1940 at Winnipeg, where a number of western members wers present,
This report was pnblished in Seientifiec Agrioulturs and was thus mads
gvailable to all concerned,

At the end of the 1940 field season, the secretary requested the
various sub-committees to get down to work and prepare reports on the
respective phases of Soil Survey work, The Chairman of the sub-committees
were ingtructed to make a survey of what was being done in the various
provinces along the lines of work with which the sub-committee was concerned,
The sub-committees were further asked to present, if at all possible, some
definite suggestions for the consideration of the parent committee,

It has been very gratifying to see the energy and enthusiasm with
which the various sub-commit*ees weat to work, There scemed to be a feeling
that it was high time sowmething- alung these lines shonld be done and this
was a good oppertunity to start, the late spring and early summer of
the followlng year reporis were rncﬁlved from the following sub-committeess
(1) Land Settlement, (2) Utilization of Uoil Survey Informetion, (3) Soil
Classification, (4) Landscape Terminology and (5) Soil Ratings for Land
Classificetion,

Thege reports were copied and distributed in the following fall to
all the members for consideration and study. It was thought by this means
every one would have an opportunity to become thoroughly femiliar with the
various problems at hand and with the suggestions made in order to take an
active part in the discussions at a general mecting which would be called
for this purpose, i
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Unfortunately, due to war conditions it has been impossible to call
this meeting until the present time. The various sub-committees meantime felt
that there was little they could do until some action was taken at a general
meeting and as a result the formal actlﬁities of* ‘the’ organizatlbn in the’ last
two years dwindled to ‘a stand still, chever‘ the ' chairman: &nd ‘secretary,
during the performances of their regular duties had the opportUnlty to contact
the different members and at this time the  different reports: were diséussed,
The members were urged to test the variolis suggestions made' in' the' reports and
to send such comments as they wished to make to the ohalrman of the different
sub-committees, k- S s f

Barlier during this year when - authorlzation was obtained 4o hold a
general mecting, the members were informed immediately and' the chaifman of the
sub-committees were requested to review thelr reports and to make such changes
and modifications as they deemed desirable. Also those sub-committees which
had not completed. their reports’ were strongly urged to do S0, "'_

It probably’ should also’ be mentioned that - during tho past five years
the secretary was requested to prepare annual statements of the activities of °
the committed for the National Advisory Board on ‘Agricultural Services, During
the firsght two years this was a pleasure as we felt we were actually acbomplishing
something worth while, However, in more recent years this bacame an increasingly
embarragssing chore as the committee as stich was not ‘actively functidnnng. An
inactive oommittee can under some oireumstances become a aerious handioap.

In all fairness, however, it should be said that durlng these recent
years the chairman and the secretary in their contact with the diff'erent members
and through visits to the various soil surveys parties in the field have noticed
& general improvement in soil survey work in the Dominion, In some cases those
chonges have been small, perhaps, only some small changes in the conception or
definition of a certain topographlc phase, while in other cases those changes
have been more noticeable, ‘It is difficult to say how much of this general
improvement has been due to the activities of this committeé or to ‘the closer
contact that has been esteblished ih thé Departmental Soil Survey:Organization,
or to the greater experience of the surveyors concerned, MNevertheless, the
chairman and the secretary feel that this organizntion, although it has never

officially met until to-day has greatly helped them in the performance of their
duties and they also believe that it has -contributed in some measure at least
toward the general improvement of soil survey work during this comparatively
short period,

» LR

BUSINESB Jruim‘:r ING

The chairman opened the meeting for a brief business session in order
to make certain ‘announcements and to discuss some ques%lons concernlng the
procedures to be followed during the meeting. K " U 3 L

Two field trips will be- arranged at the conelusion of the offlcial
gsessions, One trip will be into Quebed’in order to see the podsols of the
Appalachian region, The other trip will be into South~Western Ontario in order
to see the mature grey-brown podsolic soils in that area, Anyone who wisheg to
go on one or the other of these trips should notify the secretary in order that
transportation facilities can be provided for,
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As the oonetitutlon.prpvides f%r twd elected prov1noial represeht-
atives on the executive, one, from Western Cenade ‘and ‘one ‘From Bastern: Canadajj:.
the provincial members were esked to meet durlng “the “conventidn week under
the ,chairmanship of Dr, F,A. Wyatt and Prof, 0., Rdhnke anid to- elect thelr
representatives on the executive for the coming yeer. J

The chairman suggested that a committee be' eeb up which would
review the constitution of the organization and suggest such changes as may.-
gseem desirable, The following were appointed to the constitution committee
M, W.E Bowser (Ghairman), Prof, G.N, Ruhnke and Dr G Siith.

Another committeg on resalutions was suggosted, This'oommittee
would be required %o draft all resolutions which will come out of the
convention excepting those which will deal directly with the reports of the
subecommittees or the oonmittee on constitution, The following werc
appointed to the Reeolut;on Committee, D H Laird (Chairman), Mr. R Barll
and I"Ir. H Aelund ; . okl

- The Ohalnman asked the delegates to present ‘to the eecretary any
notlces of speoial ‘topics whldh are not covered by the Sub-committees and
which the members would like' to havé' discussed at the present conference,

The Ghairman then outllned the procedure which' will be followed in
respect to the eub-commlttee reports. The sub-committees will be called upon
to present their reports whlch will, be" followed by a full and preferably
frank discussion, Then before acoep+1ng or rejecting the report as a whole
or in part the report wlll "be referred back to- the respective sub-committee
so that it will be able to make such changee as’'it thinks fit to make in the
light of the discussion which has taken plece. Towards the' end of the
convention on Thursday or- Frlday %he sub—commltteee will be asked to report
back to the conventlon. : RSP REI BAT

In view of the feot ﬁhat ‘the following day, May 8th, is V-E Dey
the Chairman asked what the WISheE of the members were regardlng the 595510ne
on V=E Day, s

R o] : " .
¥y e N e e A

It was moved by Prof. J.H, Ellis and seconded by Mr, H.“Aalund,
that in view of the fact that our time is limited the committee should
continue with its program on May- 8tk = Barried,

It waa., moved by Profr G.H- Ruhnke end seconded by Mr., L, Farstad
that the Secretary be instructed %6, dispatch a telegrem to Dr,'John Mitchell
expressing the sympathy of the dommittee “tn his illness which has prevented
him from attending this First Natlonel Soil Survey Conference and conveying
to him the best w1shes of the conference for an early recovery Carried,

M L] . f
£ Eonsd s 2



¥ V - L+ . . .l e ..
h % s T P ki 0% BE i 0 i %R

0 AT S
B g A D8 i

oy o e LU Skae 5k | oday e
‘oy - SUB-COMMITTEE. REPORTS ~ , .. ~ % . 4

'THE. REPORT, OF THE SUB-COMTITEE
/ S ! . OM! T Wt e O . ‘ . g
. WAYS AND MEANS OF:UTILIZING- SOIL SURVEY INFORMATION:

VI&S Presented byg- ‘ % i ...:;.3,,,.
PROF. GeN. RUHNKE
AT WA N it v ; I
Members of:Sub-Committee - "
Dr. E.S. Hopkins, e oo s R
Central Experimental Farm, Ottawa. ot TR S
% .
DI‘. J. I\‘Iitchell, PR o LI o vt -.‘.i.
University of Saske., Saskatoon, Sask,, .{. . «. "+ .0 .
Mr. L. Farstad, 1 .', \“l';,f:-- -'; JQ:.; ¥? %w}
Dominion Soil Surveyor, Vancouver, BC.- S Ll Ll S R B
. 5 '.‘7:‘
Prof. G.N. Ruhnke, (Chairman)
Ontario Agricultural College, Guelphs Onbardon «-u  wop pae e AL 0.2
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The complete report asfrsvisedyafter discussgion followss . . & 7L oF
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WAYS_AND MEANS OF.UTILIZING SOLL_SURVEY. INFORMATION: .| '

4

INTRODUGTION -+ . =y: -

Since,so0il surveys in the:various provincesimay be made for a
veriety of purposes, it is only natural :that-the type: of survey, scale and
detail of mapping, and nature of the soil report, should vary greatly, to
meet the local needs and conditiomss.-:. i: ~rr~llz..oc o L

This variation in soil maps and reports, undoubtedly influences
the uses to which soil survey information may:beepit in different parts of
the country. b ; - Sl e o B

toaw ok
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Because of this, it.is not:ito be expeeted that 'ell soil surveys,
maps and reports, may be equally valuable, or:adapted to all of the existing
or proposed uses for soil:survey infiormationi-iNevertheless, it has seemed

advisable to eompile as complegbe-a; list.as: possible, of the established means
and ways of utilizing soil survey information, even though .many of these may
not apply generally or may, for some time to come, remain to be developed as

eircumstances will permits .. 0 fetoenlo ot oL P 1
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The various ways in which soil surveys have been usocd, or may be
utilized, are indicated in the tabulation which - £ollowa, in the hope that
this report may be of some value in, (17 ‘Suggesting ‘potential new uses for
existing maps and reports, (2) the planning of new survey projects so that
their utility for established uses:may-be inereased in the future, and (3)
suggesting the wide range of uses for soil surveys which should be
emphasized in an ‘educationdl programme; 1ntended to make, the soil survey
work more widely known and better appreeiated by the public ‘at ldrge.

Ve

Utilization of Soil Surveys :'1 L ;q,;:
1. As the fundamental basis for a systematic and effective research

programme dealing with soils and crops, under’” Buch headings ‘asl

(a) Drainage problems. T T % Ny Al T TR
(b) Tillage problems. 9 o e £SO
(¢) Erosion control.
(d) Organic matter maintenance. . 8 . CIg
(e) Lime and fortilizer problems. o
(f) Adaptation of soil to crops.
(g) Crop rotation - effect on.sgil. ... :

) Crop zoning - variety tests in rslation +0 soil types.
(i) Crop diseases. £

ST T LT

2 So0il maps and reports providé-Gountyﬂérﬁﬁisirldt'Kéfiﬁuitﬁral
Represontatives dand:County or Distriect Farmnvg' Committees a sound
basis for planning soil and crop improvement programmes. i v =

(a) Index to.soil problems of an arems . . . . 3
(b) Guide for location of demonstratiomss - o lad
(¢) Comparison of results obtained .on one farm W1th those on
anothor, with proper reoognitioﬁ “of the same or different
soill types. -+ .:
(d) Use of experﬁmental results frqm a gpil type in ona county,,
on gimilar soils dn adjacent counties.. T el S
3. As a basls for co-ordinated planning for land use adjuatmant in
" connection w1th-

R e AR PR e . A
Soil conservation ﬁrogrammes: e A il A
Reforestation of non-arable and waste areas.
Location'of wild life conservatien aroass
Establishment of recreational. areas, '
Location of irrigation: projects.,,H
Development, of district drainage projects. i
Development of: reclamntiqn projects. b8, onl

Rural zoninge..

P e L e S N

SRk M0 .0 o P
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-

4, As a primary basis for land appraisal in éé%gklisheaiﬁgrlnultdrhlh
areas:

(a) Farmers - selection of land for farms.
(b) Government appraisers - rural credit and loan boards.
(c) Private appraisers; loan, trust, and insurance companies; banks.



I3+

4, (d) Municipal officers - land assessment adjusted on basis of producing
power of land as disclosed by soil survey reports.
(¢) Railway companies = agricultural departuents.
(f) Real estate operators - eelection of farm propertles,,heme siteea

N A : Y .,

B¢ v For land settlement in nbw areas, reheettloment 1n old established areas.
g ) ab B erbEetb e Wb JERAERlREY 4 : §
6o In designing engineering etructuree; IR
(a) Highways. ST o R

(b) Bridges and domg.
{c) Airports, rupways and landing fields.. . .. . .
(d) Looation of pipe-lines; corrosion problems. . '\
(e) Loeation of. radio stntions,,

s danintil. SR - oaa el g ieEY

LhT whasatas s
Te For educational purpoeees {qﬁmﬁ.o.u ;

o ) In teacher training coursep in.Normal Schools end Collogee.
N .(bg In secondary,.schools toaching, egr&culture.
In agricultural eohools .and. collegess:
).In agricultural short courees.-

8. For.other purposes, by: . i
(a) Plnnt pethologiete (plant disoase eurveye).‘ S .
;...(b)- Entomologists (ingect:.pest control)s B st 8
gﬁp;jﬂorticulturiete (physiological digorders in crops) vS. a i}
d) Agricultural economists (economic surveye)q_ e
- (p) Ecologists (ecological surveys)s:
# ff) Geographers (detailed surveys).
g) Pasture speoialists. (reeearoh and exten31on 1n pasture improvement)
(h) Weed control 1nvest13ations (incidence of weeds in relation to
goil -type). G
(i) Nutrition speoieliete (inoidence of mineral deficienciee in crops,
.+ . .enimals and humang.in relation .to soil)- :
i -;(j) Medieal specialists. (ineidence of disoase in rélation to nutritlonul
o problems).
4 (k) Industrialiete (location of canning fnctoniee, fertilizer fqotories,
> etol ) 52 '“ - 1
(1) Defence Degnrtmont Englneere (eoil conditions in reletion to
: operotions with tane and othor ‘traction equipment) y
(m) Foreign countriee ﬂexehange of scientifio 1nformation on 30115
and orops), b’ .

i

The suggested uses for soil survey maps and reports, as listed gbove,
undor .the various headings, offer.a wlde field for the utilizetion of soil

_survey 1nformation. As pointed out previously, the’ range of ueofulneae of the
soil eurvey data for a. given erea, will bo influenoed by the Mepping scale, the
nature and detail of information}recorded, and the eharacter ‘of the report ‘
propared to accompany the map., Rogional or reconnaissance surveys, are oxtremely
valuable for certain purposes, but more detailed’ surveys' récorded on larger scale
maps, would appear to be noceggary if the Ainformation is %o have wider utilizatio.
Further,.while *the. ueual elaseification of eoile into typ g on,. the bagis, of
profile characterietios, and the mepping of the oxtent an dietribution of these

¥ N 3 TR
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types alone, is fundambnmaly the mapbing of t?pOgraphy, siope, stoniness,
degree of erpsion, etoe.,- "also may be nacassary, if soil maps are to have
the widest use possible. Since tho Sub-Comnittee on.Soil:laps.: and:Reports *
is dealing with: this: problef’ in dotail,” it is unnecessary to elnborate

further in this discussion. ¥ imiir SRR PR -
bRt A s %ty ;

SELLING THE SOIL SURVEY TR AT

w,-ﬁ.ﬁﬁ

To bring about the widest possible : utlllzatlohvdf infﬁrmation from
goil survey, it is important ‘that tke report and maps, covbr1ng a given area,
be released at the earliest possible time, following the ocompletion of the
survey. Long delays are undesirable since they result in withholding from
potential users the specialized information which the surveys are intended
to provides. To meet the local and more immediate needs, the preparation of
photostat copies of the soil map, from:the {inished field: shéets and coneise
mimeographed reports on the sollg for .use by the agrieﬂltur&l representatlve
and other extension offidlala, is to bearooommandeda “This’ practice followed
by the United States Soil Survey is’ beina adopted by :several of the provinces
here in Canada. Tho provision of such tentative soil maps and reports should
not be considered, however, as & substitute for :the .publicdtion 'of the
regular soil survey report. Tho fact that, the survey of a particular area
is decided upon as an essential projecty and fthat, the expenditure of timo and
funds for field operatiohs and' lﬁborntory,studmes is; considered warranted,
justifies the assumption that the pro1eci should. ba eomilated, nnd thet the
penotits from the survey should bé made availgble to~thé puhlio atlarge with
the minimum loss of time: “'Tho’ hltimate publlcation of the. raport and. the
necessary map or maps to accompany it, should be:eonsidervd as”a definite
commitmant, essantlal to tho comwlate exauutioh of the project.‘

The publication of the" survey roport is, in 1tsol£,‘m3reiy s first
stop toward making the results of the survey available and of- use'‘in ‘the
larger agricultural progranme, . It is nesessary to.-ensure that - the - soil maps
and repcrts come to the attention of all those who may be potantlal USeTs,
8o that they may be made aware of the kind of information availables This
involves the problem of planned distribution-of: soil: survey maps and reports
to key men in the varivus fields of use tabulated aboves It would appear
that, psychologically, the.best time to make.the: ‘distribution to these key
men, is immedintely follow1ng tha ralease of .the ‘maps -and réporys from the
printing office.' Interest in the result.s of the survey of dn‘area is at its
highest peak at that time, and the opportunity to seize on'it'should not be
lost.

. R B

A carefully prepared Btatement of the ‘work and hccomplishmants of .

the soil survey of an area, and’ the usaa-to which ‘the: ‘information can be, put,Q

should be released to the presq at the same, time. «Editors of’ locai papers,-,g :

and farm journhls sarving the area, should receive alsdia’ copy of ppp map
and the accompanylng report, alcng with ,the, press article; ’ b

Newspaper pubilcity aloneo qf course, Wlll not sell the Boll :
survey, ‘either to the poople who should .be using the:irformation, or’ o' tﬁe
general public. Peoplé have to dlscover the value.of g0il sﬁﬂvefa in'thelr
own field of work and when théy have made this discovery, soil survey maps
and reports will be in demand, if they provide the right kind of information,
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presented in the proper form. In the final analysis, "The Proof of the Pudding
is in the Eating" and the soil survey projects should be planned to take care
of the maximum number of potenti&l usee, if it is peesible to do 80,

i oW Governmant departments, other than Agriculture, [euch as Lande and
Foreete, Health, Natural -Resources, Education,.Highways, etc.) should. aleo
.reteive maps and reports, for in this way unexpected uses for SDll survey

information:may be developed through their act1V1t1es. o ,.”. dhe

d Execut1Ve bfficers of 100&1 farm organizations in the area should also
be included on the key. list, since they may be able.to give very effectivel:’

aesietanue in the general edueatlonal programme-

The above 1nelude only a few of "the outlete through which more -
effectlve utilization of soil survey information may:be obtaineds The brgan-
ization varies somewhat from province to province and hence it is possible only
to make general suggestions in this connection. The important point is that,
planned distribution of reports should be followed, based:on & ¢areful survey
and listing. of the:.most suitable outlets. Soil surveyors are always pressed .
for the maximum amount of. field work in the minimum time and are frequently!:
discouraged from:giving much attention to the ultimate utilization of the' fruits
of. their work.  Tho. immedlate.problem hasibeen to get the arwea'surveyeéd;' the"
map and report completed, and then to commence another project.. ' . liued v

It would-seem that in the'past, this has been ‘a weakness common to
soll. survey work even outside.this country. Now that we are asking ourselvés
the question, "How can soil surveys be utilized more effectively?", Wwe should
undertake to "follow through" in the applicatlon of the results and not leave

this to chance or eircumstance. [H:Vf ' "

"Although it 'may’'be u debatablo-question as-to whetker tha'sadil-survey
specialist should'becomo'iinvolved inlextonsgion and service work: ifi the ' folléw-up
programme in. arsurveyed:area, nevértheléds it !should be récoghized that e ig
probably in the.bestiposition. of all, with regardito adéquately' appraising-the
s0il problems of the area and advising on the most effective land use. To adopt
a polisy of .leavingran experienced 'member of 'the fiéld: partyiiin ithe survéyed larea
for at loast anothoitseason, to work with the agricultural 'rfepresentative tnd
other local officials in developing the application and use of the seil’survey
information, would be an excellent means of making the survey work of more
direct and practical:value to the farmers oni thd:ldndv Thé men WOnk;ng ‘insthe
field can impart a’'greabideal.df knowledge.about their work and gos Iong way
towards selling the'Soil Survey by comching the fafmérs, égrieultdral'WOrkere,
leading .agricultural mén, etc,.in'thei'district, by’ palitely ‘answering all.
questions, occasional field trips,:¢lose co-operatidn dnd Maintaining friendly
relations at all times..' It is.notinecessary'to spend a.greoat'déal  of timé with
these people but ‘enough tou.kéop:themiwell informed 'about thé work and:to beectme
thoroughly familiar:with their' problems.. 'This is. 6f donsiderably advantagd’for
both surveyor and :farmery: This 'i® & résponsibility which'may well be’asiumed by
the soil survey organizations in this country. It isssignifiednt that' it has
been adopted as a regular practice in the United Statess While such a policy
would require more .mén trained and experieﬁced'1n'Bellfeﬁrvey work, than at
present availablaé,’ 1t’Wou1d aeem 'to be a worthy objec%ive for“the fu%ure. iy
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7% T It mayibe necessary to supplement the standard jype of.sQil map and
report with: specially prepared 1nterprativa, nen—teohnlcql reports, 1kt sl oy
special purposes, if the widest field of usefulness is to be explored. While
the.:fundamental- claspificetion, the. soil:type.map, and its desgriptive report,
are basic inithé.field of 5011 sgiengey’ there is a 1imit 1o their utilization,
not ulways récognized by adm+nlstrﬂt;we officers, workers in other fields nn@
the public. Keeping this in:mind, we-may,:be expected in the future to study:
more effective means for intorpireting and translating this basic survey work
. inbo. mﬂra practical medla, for use by- others than. goils men.‘ _
s - ‘ ¥ t S BLT ) e
This trend may appear te be 1n the dlrectlon away from stan¢ardizing
soil survey work, maps and reports in all the provinces, yet it would seem to
be necesgsary if the pesults: of the:soil, surveyp are to be more widely utilized
thau in the paslih:d b ol p e o jdw" P T o0 ki e
ALY Yl o o
This brief. prasentatipn is gansxdered to be ;n the nature of a
prugrese reporta, Had -time, patmittpd, Ltnwould have bean dea;rabla to,

"‘I.‘—'l

~~~~~

aubjact m&tter of thls Sub-aomm;ttee to dptq;mine.more dpflnitqu how 't+.hu:
i ¢ sdccessfully pmevious, soil: Funveys have begn ytilized o date ip the various
ways {tabulated in Shig reports .0 e mese o abpdbavel @ o vise e Lol
8 e TN fn s HE S ] q
The Sub-commﬂttee w1shes to express its appreclation to all those
who contributed, suggest¢ons by .corregpondence and. .in; the discussion durlng the

n(\wrnwn“nn_ ",
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Prof. Ellis - pointed out that soil survey inforﬁéﬁigﬁ‘ﬁ;y‘ggcoﬁé.Bf'gfea% ;
.- ¥alueg in medioal reseanch, One medical doctqr in rural Manitoba has a soil
-map in his office  on which :he. plots the incidance. pf‘disease An. van;oua ;
loaaﬂitias -and he bqliev&ﬂhln.aome 08808, tpxs can. ba qprrslated tg ao;la, {:
C o i ' X vl

?Dr, Lagg X = pointed oqt the a551atanceu301l survay maps had glven ua ;n

o+ making recommendathons‘gog&rdlng ¢he lopatiop of -enginoering . structuraﬂ fdrf
the amy. ¥ gl gl :,,"'H.'-:s." 2 S N e, SR A 1St e R g ity Tt "y '}

A ¢ : Sl 12 o ,',-'-"'.'... SR et Ay ¥ s, s R ..;_E,"f-g 'p R ¥ s iR
Dr. Kellogg ‘o pqinhed oum that . thq - queatlon always ariseg:. what and how mugh
sinformation shkould.be plagad in the.mepert? Should, the goil . lurvey reporq &
«dealonly with.the -description and 1nt0rpretation of thp 80ils or.:should : it

."be a- complete, hgndbogk-on-the area. .in. quastion?.LHe pqinted out that it is
important to present the information as_early as :possible, aftar an. area has

. -baen-suryeyads but this is net always. pessibles : The ;U«Bs, So0il. Survey > T "

. .following the practice of.preparing. brief prglimlqary mimeographed or type-

- written reports and photostats of -the. maps, which.are distrlbuped %o key men_
iinterested in the:arga.in question. Thega :epqgtg anerlaﬁgr gqunﬁed and .,
-rawised for publication. ~=§- J;,,.L_ : Hj'lihj R . i

st

3 , He alsq pointod out thq value pf u31ng singlﬁ'interpre%atiop maps,

suoh R:V-X regarding‘#he uge. of lima, the suitabiliﬁy of the soils for ogchards,
etc, - Such maps.are easier: understood by the average layman than the more ...

compllcatad master soil map, which is often difficult to 1nterpret. b
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He then mentioned some further uses which have been made of soil..
survey mapg. During the war,, soil survey.information’ héd been used: in’ plannlng
military tectics. It has" been especlally 0f great aid'ifi planning landlng
operations in.the Pacific area, in the use of mechanized equipment generally,
and in the construction of camouflage in Africa. The international information
on soil survey work has been of great importance: during: this war.~'&o;1 eu??ey
information has been used to advantage; in locating radid etntlone.‘ The best
locations are found to be on weli dralned sails: witht a- hlgh weter holding
capacity and a high cencentration.of soluble salts. ! Many Chernosemn soils are
idoal in this respect. Soll survey informetien has aleo been ef importance in
studying soil borne dleeaeee. ol S o

Prof. Ellis - Suggested that én outllne in the repert indleatlng whare, what
type of information is contained would be -of value as it would refer the reader
who.is looking for specific information_to.the oxact ! ‘place in the report and he
would not have to read a lot of information which he can not understand and ;e
not interested in. b u,~)ﬂ;g‘ i it ‘ 3 ok ;”

Dr. Lalrd - pointed out that man{ officiale eeem te thlnk that the eufvey is an
end in itself. In B.C.; and in the Fraser Valley:in particular, the general
farmer makes very little use of the §o0il survey information, but produeee of .
special crops, such as canning crops, study the.soil. survey mepd’ more - GIGSEiY.
Also the dairymen who Buy most of their fodder have found-‘éut that they can
obtain fodder of better quality from certain communities where the soil’ is more
suited and they are, therefoﬁe, much interested in soil survey maps. The army
in B.Cs is doing some research work in connection with the relatlon of health
and especially heelth of teeth to tho nature of eoile. 3

Mre Farstad - p01nted out that in V1ew of the faet that the individual farm
holdinge are small that the soil survey of the Fraser Valley was not made in
sufficient detail to assist all the indlvidual furmere-

Prof. Ellis - Suggested that in order te ehow the amount of soil variation which
oxists in an area which has been covered by a reconnaissance survey, it would be
desirable to solect a small ewnple aree 1n which the soils woere nmapped in more
detail.

Dr. Smith = In Ne.S. the goil’ eurvey work has reeelved greetest support from the
staff of the Experimental Farms and from.the colnty. agricultural- representatlvee.
These men are intérestoéd- boeduss tho Fo11 survey informetion assistse them ih -
their work. However, in order to improve this useful and valuable connection it
is nocessary that soils men address more agricultural ‘méetings ‘which are :
gsponsored by. the district agriculturei men .and. espécially meetings of the .
agricultural representatives thomselves.in order. theaf thdse leaders in the
communities become more thdroughly femillar W1th the work.

Also mora, research work ie rieeded to learn the 1mportant dlfferences
between the different scils mapped.: :Some’ very Intsresting results on the
behaviour of the dlfforent soils: to trbatmonts haVe recently been obtained through
pot teet etudiee. ' More work:'of this natire is nebéssary.

Mre Wicklund ~ One of the difficulties that. has: hampered the use which is made of
soil eurvey 1nformat10n 13 that the 3011 1anguege is’ not widely understood..
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. great ‘advantage “when these gﬁa&uataﬁ assumed their pos;t
nprivate llfe. ErVT

do exist and the problems whlch arise from them.,.“. .
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Dr. « Ripley:= Thought itldéuld probably bo to greatef gdvanﬁqg% fQ Qtart with

theweducation bf nen in the other agricqlturul sclencas 1nsteaq“of pith. the
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u-Dr. Kellogg - p01nted ot that'thv men in tha other sclances usuaﬁlx.blamo the

sotl scientists for compllcating tHe S;Mple nomenclature and the sim.pler ;uture

that has beon held of soil”conditions. ~The mdp in other scapncqs oﬁ;en do not
roalize that -soil' conditions' are ‘often domplioated. Thgs can, b, parply over-
come by taking the men in the other' lihes: of‘agrlcultural wO:k out, 1nto-the
field where surveys have been made and by pointing out “the differences that

g ¥
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‘ 'Dr. Hogkins - Suggested thaf generally there is too great a lack of contact
.betwben fhe aoils men and’ the men in, other fleids bf work, TR

k .‘\‘;,- M
. 3

Mr. Moss - Pointed out that in Saskatchewan they have had some Joint trlps '

into the field with men in other lines, pf work, especially the forage:erop
méns ‘These joint’ trlps have béen of gkoat vulue not only for the forage crop
men but fOr the soii surVeygfs the&sclves. WX ey ;

6 L I3

.Dr. DeLong - SUggested that ‘more fundaméntal tralnlng in, aoils should be

compulsory to-all gradudted 0" agricultural 1nst1tut10nsl This would be of
ops 1n publlc or

M i 4 len o3t i A-:‘ ot Pl 4 . .

Mo quuuuu - nuggeated that the sboil sur?eyors ‘could do a graat deal towards
selling the soll survey by discussing the work with farmers, agricultural .
reprosentatives and meén sugnged ‘in fha various agrlcultggal sglences, durlﬁg
the .courgeof the survey.
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The Ghairman - Called tha neeting to order at 9 2ells

5
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The Discussion of" the report on Ways and Means of Utillzlng Soil Survey
Informatlon,WAS GONTINUED |

Kellogg - P01nted out that in the U.S.A. fhé goil survey work has .been
greatly strengthened through its cohtacts with the county extens;on agents
(representatives) sand this 1ink-up is becoming eloser. :

Now the genernl pollcy in the U.B5. is not to survey an area until
a request for this work has been received from the loeal government or body
of agrlcqltural leaders. The request must. contain some of the reasons why

. the. suryey is wanted and what:the information will be used for. Thik is
"done in order to assure an interest .in-the; work by the people.ih the area

concerned.

It is also generdally: insisted- upon that ‘the county or the area in 5
questlpn make some contribution toward the survey: A few surveys have been
financed almost entirely by the county. The county is at least requested to
provide an office for the soil survey. The office is commonly open one
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evening during the week when farmers and other interested people can drop in ;
and discuss things. It is very important that:this be arranged through the
district representatives. office, , .

In some problem areas where an intensive demonstration and research
program is planned, a college graduate is taken on the survey gtaff and left
behind after the completion of the survey to carry on with the work as an
assistant to the Agricultural representative, This has worked satisfactorily
in the Tennessee Valley area, These men often become county representatives
and it is an sdvantage to have some agricultural representatives come up
through the soll survey route,

In all cases the soil survey men must recognize other experts in the
various lines of work in their contacts during the survey,

It is a great misgtake to propose to farmers things vhich sre above’
their means, The farmers have to use such equipment as they have available,

Prof, Ruhnke = pointed out that in Ontario we now try to work through the
county agents and usually go into a county after requeqts have been made for
gurvey work by some sgency in the county, He considersd the approach outlined
by Dr, Kellogg as fundamental,

Dr, Lesghey - pointed out that sometimes it is necessary to go into an area
without loeal requests or co-operation in order to get worlk started,

Dr, Wyatt - stated that in Albertn the surveys storted as a result of specifiec
requests for work in badly erdded areas of Southern Alberta, -As the survey

+ developed most urgent requests heve come in from local governments; financial
houses, irrigation farmers ete., for more land surveys end land valuation,

This concluded the dlscusslon on the Utlllzatlon of Soil Survey
Information.

(Notes Many of the pomnts raised during the dlucussion have been incorporated
in the revised report) 3 4 .
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TUESDAY, May 8th
Morning Segsion 9 aem, = 12 a,m,
THE REPORT OF THE SUB-COMMITTEE

ON ;
SOIL CLASSIFICATION

Was presented by P.C, STOBBE

Members of Sub-Committes

Mr, P.C. Stobbe (Chairman)
Prof, F,F, Morwick
Mr, We,E. Bowser

The.?evised'report is given in the following pagesse

SOIL CLASSIFICATION
INTRODUCTION

The clagsification of soils generally and the creation of a uniform
system of classiTication in particular are very complex problems, largely
becanse not enough facts are knovm about the soils, Nevertheless, as the
goils are being studied and mapped, the dsta concerning the soils must be
clagsified to permit systematic handling and orderly treatment,

- Reports received from the different provinces show that there is
gtill some lack of uniformity in the classification of soils in the various.
provinces, although considerable progress in this direction has been made in
recent years. In some provinces individual soils have been mapped as geparate
units without much attempt to correlate and group them into larger categories,
while in other cases much gtress has been laid on the grouping into larger
catezories according to certain relationships between different soils,

Fortunately the different soll units in all cases have been
esteblished and mapped on the bases of characteristies expressed in the soil
iteelf, i,e, the goil profile, It is true that the sizes and concepts of the
mapped units, such as series, associations, ete,, or the variablility within
the mapped units often vary from province to province and even within
provinces depending on the detail with which the soils have been mapped and
the purpose for which a particular survey has been made, This fac¢t oftten
creetes some difficulties in the classification of the soils, although it
ig not an insurmountaeble obstacle,

Although there are some differencus in the clasgification of soils
between the different provinces, these differences are often not as great,
28 one who is not intimately familiar with the work, is led to believe because
of differences in nomenclature and terminology which are in use, The lack of
uniformity in terminology, as well as differences in the actual clasgification
involving various concepts, cause a great deal of confusion to the laymen and
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to those agricultural scientists:ihe have wery little technical training in
soils, - It also makes the task of correlating the soil and of presenting a
dominion-wide picture very diffioult. 'This situation does nob fu?ther the
best interests of soil gurvey work in the Dominion, i v sl

The sub-committee feols that it would be very desirable to adopt a
practical system of soil clasgification which would be acceptable to all
parties concerned, It 1s very questionable vhether absolute wniformity in
clageification can be attained and uniformity should only be stressed as far
as it is feasible to do so, Thé general system of classification which may be
adopted should therefore not be too riglid and should be flexible enough to
take care of unforseen conditions and should allow scope for individual
initiative,

. ‘Boils may be classified on different bases depending on the purpose
of the. grouping and on the use for which it is desired, It is-not probable
that any one sygtem of classiiication can be devised which will fulfill all.
the various needs, A scientific pedological clagsificition baged on the =
inherent characteristics of the soil which at the same timé could be used for:: .
practical upplichlons in the field should be the final gool Unfo:tunately
guch a system is not lmown at the presuut ‘

The units of the pedo]oglcal cIéséifiéatlon vhdich hag been developed
by larbut and his co~workers will have to be much closer defined and probably
additional genetic soil types w1ll have, 10 . be established before all the
Canadian soils can be classified ‘with any defree of accuracy accorﬂ:ng to' this
gystem, . Although this clasgification scheme is of grogt value in descrlbing
common- che.racterlsticu of a large number of soils, it i of 1ittle imnediate
value to the surveyor in the field, In s0il survey work and in cartography
in general we have to be ‘able to indlcate individual as well as progr9531vely
larger groups of related soil unlts. The individual categories ‘ag defined in
the above system do not lend themsalves tc guch traaLment - L

; The subucommittae feels that for immediate use we need a more
practical system of grouping and clasqlfying our soils, Such a gystem should
take into consideration the inherent pedological characteristics of the soil
and the various factors that' control soil devalopment. It shoild also take
into consideration pedological, relationshlps of ‘one soil to anothen and it
should give a plcture of the land pattern of related soils,

e e this: report the sub—commihtee is submitting a tentative s;stem of
field classification of Canadiah soils for the consideration of the members,
The sub-committee hopes that the members will investigate the practical
application of the proposed ayatem aild if it ‘promiges to fulfill our present
needs it shoyld be accepted domihion~w1de. The sub-committee supgests that
soils which thave boen mapped snd prouped aceording to the propoged olassifica-
tion scheme ‘tan be rearranged and regrouped for local needs as the occasion
demands,. It.1s also hoped that as we proceed to map and study thé Oanadian soils
it will be noqaiblp to estabiish and define more accurately the various genetic
goil types which cceur in the Dominion, Eventually it may become necessary to
regroup all our soils according to some improved scientifically sound pedological
system of classification, It may perhaps even be desirable that the latter
clagsification should be developed and applied simultaneonsly with the field
classification proposed in this report,
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SUGGESTED_S SYQTEM OF FIELD GLASSIFIGATlUN
FOR CANADIAN SOILS

In the proposed gystem of fleld clasgsification the soilg are grouped
into the following categories:

Soill Regions -

.8cil fZones

Soil Subzones

Soil sssociations or Catenas
- 8oil Series, Members or Assoclates
~ Soil Type. or Soil Class

Soil Phases.

The Soil Regions .

.The sub-committee would like to suggest that the Canadian Soils be
first of all grouped or divided into three main regions according to their
common morphological characteristics and according to the’ enV1ronmental
factors under whlch the soils have developed. ; These are:

1, The tundra soils'rééion
2. The woodland soils region |
3.. The grassland soils region

The division is not based on vegetative cover alone and thus is
not a botanical or vegetative classification as some would perhaps like to
suggest, but is more associated with the characteristics of the soll itself,
The SOllS of the grassland region have developed under a grass cover. and have
oharacteristic proflles in which the organlo matter is intimately mixed w1th
the mineral fraction of the goil ‘in the upper horizons. They usualky ave a
layer of lime accumulation in the subsoil and have or ‘tend to have ‘a columnar
or column-like structure, The woodland soils have developed under forest '
vegetation and the organic matter in these soils is usually concentrated on
the surface of the soil, rather than intimately mixed with the upper horizons
of the soil itself, The layer of lime accumulation is often, although not
always, abgent and the gtructure of the sub-goil tends to be nutty or, cloddy
rather ‘than columnar, The woodland soils generally show more gigns of
leaching and have a lower pH than the gressland .soils. The grassland and
woodland soils correspond generally to the so-called pedocals and peédlfers
-regpectively; however, those wooded soils which have a layer of lime
eccumulatlon present, partially due R excessive amounts of residudl lime,
would be olassed with the wood land rather than with the grassland soils,

e Although,very 1ittle accurate 1nformation is evallable about “the
tundra, 5011$ it is tentatively suggested that the. tundre region includes b3
those so;ls with an ever-frozen’ subsoil and the tundra vegetation, (due %o.
the eénormaus extent of the forested area great 86il variations must be
] exoec%ed from the typical wooaland soils to the tundra soils ahd it may.
begome degirable, .as intormatlon is accumulated, to establlsh a woodland-
utundra tran81tion region). \ ,
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Soil, Zoneg e o v wip ST S B ¢

It 13 auggeeted tha% the 3011 zonee should be the maln sub~d1V1510n
of the soils region. The soil zone at preeent is in practlcally all provinces
the largest category of Be1ls recorded, They are, largely determined by goil
charaeteriptlcs which can ¢o venlently be cerrelated W1th cilmate end .
VBgetatlon over comparatively ‘brodad nreas. ‘Tn etudying “he various reports it
appears that the interpretetxon of a eoil zonp may vary‘eomewhat between gomo
of the provinces, In some easee a soil zone ;s ﬁaken to represent | great goils
group, for example, podsol ” zone and podsel soil group, black earth (chernosem)
zone and chernosem soil group, ‘6fc.’ The comnittes would 1ike to point ‘out that
the terms "soil zone" and" reat soils group" can not be, used synonymously., A
so0il zone should be ‘define; qs ‘a broad belt ef 30113 in which the dominant
normal soils correspond to the 30115 ef a great SOils group, sueh es podsols,
black earths, etcs The’ dominant seil forming proeeeeqs in g zone aré towards
the formation of a definite genetic typé of soil’ (podsol, black 'earth, 6tca)
but due to local conditions many soils may be formed in a soil zone which are
not of the gane "type" as the  donindnt goil. . Thusg,, fqr example, ‘the podsol
zbneé contains true podsole and a numbef of soilsg whieh are not or enly ellghtly
podsolized due’ tq dralnage conditione or parent materlal, or. both.‘ Slmllarly
the black soll zone eontains e large propertﬁon of bleck earﬁh eoile but also
various wzesenbodens, saline and alkali soils and loeally leached or podsdlized
soils. A soll zone, therefore, "is &’ large oompiex in wﬁleh dlfferent "types”
of soils can be found. However, the dom;nant ‘soil’ forming prqeeseee in a,
zone .are toward the formation of a definlte genetie "type". (podsol blaek earth
etc.) from whieh the respeetlve zonelhee der;Ved 1te name.‘gr 8

. In the ast on some oecasione 1n thie eountry and more commonly glse-
where, ‘the Various "great soils’ groups" have been shown “on maps as cevering
large areas of land. The areas thus represented actually contain besides the
particular great soils group, say chernoeem, which has been speelfieally y
defined, a large number of related soils, in this case wiesenboden,-solonetz's,
solonchak's degraded cherngsems otce, In order to ayoid this confusion and
mierepreeentation the term "e011 zone" As euggeeﬁed for these large greas. of
releted soils.
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i eonnectien w1th the deflnltion end delineatlon of the dlfferent soil
zones uuoch work neede to be done. Most of the men ,in “the dlfferent provinoces
have a feirly definite’ 1dea ef wha% they mean by each zohe’ and generally theé
ideas held in ‘the dlfferent provlncee ooincide f31r1y eloeely; waever, in the
traneitlon belte from zoné to zohe, pereonal factors in interpretatlon come into
important play ag our p?éeenﬁ'definitlone are in meny 1netahees too looee to
take the minor variations int'o acdount: This makss 41t often difficult to
establish uninterrupted zonal lines aeross provinces even if the soil has been
studied and napped with greet cara, These diffinuLtles een only be overcome by
much cloeer contact, betweeh the, surveyere of the dlfferent provincee ahd by a
joint etudy of tho differenf,zonal varigtions that are permitted in the .
respective prov1naee. Thlﬂ not enLy applies ﬁo zonal Q1fferenees but algo to
individual mapping unlts in addaeent prov1nees. In bthef’Worde the members of
one province should know nore abou@ what the adjeeent prabineee are domhg and
how they are doing it., :
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: In some eaeee iqrge areee of 901;3 afe mqmvestlgated and uneurve od
to date and no definite eoil zone linee can be eetebliehed 1n eueh areas until
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tHe fscﬁs about these 50113 are known. In othsr casea con31derable inform=
atlon concernlng the soils has been collected by surveys ‘and’ by oﬁher
investlgst1ons and tha Zongs have bscn fﬁ%rly well $&tab115hﬁdq'-”' '

% 1s suggasted that thras main soll zones should be reqognlzed ln
thq grassland re ion, namely, . the brOWn, .the, dark brown .and the black earth
zones. It is also suggested that these zonps should be. deflned in ccllabora-
flon by the surveyors of thé three prairle prov;ncss snd ths senior dominaon
surveyor from Ottawa and that the aoqal lznss should ba checksq sLong the .
borders jq1nt1y by tha surveyors af the instltutlcns concerned. ‘ ; s

o
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In fhe woadland rsgion ths 50115 hEVe in most 1nstqnces not baan
%uff1clently stu@ied{té‘ﬁeﬁmit the, estnhlishment of zonal lines. ‘ag closely @s
ha's besn done ln the g{asslqni rqgiqn., Howaver, fnpmqinformatinn at hand it

would seem that the f lycwingnzonqs shquld be ;ecpgnized,ka:

.....

b R e i AT
: ) @he grey woodﬁd sg;l aone. (2) The Rndsdl s01l SZOMNBs 'y .
(3) The grey brown podso}ic soy%wzonqﬂ ;jﬁl The. prﬂwn,podsqlio s0il. zoney. |
ahd (5) the Soil zone along tpe Rac;fic coast gyellowarq_” podpqllc?) g
Arthaugh lack 'of infﬂrmaﬁion,ma ‘at ths presen not,gemmit,ﬁhp exact e
definltioh'hnd dsllnsdtlon af, %ﬁese zoncs, nsvertheless, Wonk dons t0. Qats
i sufficient 0 M ﬂ&caté Qhat thess_pones ‘exist, and., that _the :agils of. the
respectlve Zone s Hiffdr in ﬁheir characteristlcsrapd can dafln;tely
correlated with climatic and vggefatlve conditions. ‘Every effort should be
made by all provinces to dcflna gnd delineate the. goil zones more clearlys
‘T"f "-ﬂ T‘:Oﬁﬂ"'h‘lﬂ +hFl"|‘ W'i‘+1'1 mn'r'n -'."i n+an=-|1rn c!"l'uri" '|+ rm:nr hn’nnma Aas,:_uphfc‘:_l-\'!n 4+~
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establlsh one Yo two addltloﬁal zones.. There is for 1nstanpe a very. large
‘#rea of psrmhnshtly frdiah 501%5 which dlffsr Irom the qundr& in,hav1ng a
forest cover. Fh- 1 :
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Many of the soil zones are very extensive and contain marked, broad
and fairly ccnsisteni variations. Tqu:.q of .these yariations are, quite gradual

' and Bre assoc1ated W1tp gra&ual cllmatic and vegetatlve .ohanges, only, while
in other 1nstances these dlfferencss arp &ccentuated by marked changss in thp
arsnt'matsrials over sxqsnsiVB urc&s. It i8. 8 gqsﬁed that somp, of, the . : '
major brofd soil varlatiﬂn% Wlthin a zone, whicﬁgdan he linked.mlth gradual,
cllma%lc and. VQgPtat;ve.chapges qu wb;ch1mqy or. may . nnt be .accompandied - W1th
changes in parenﬁ m ferials, be recognizsd A8 sub-zonea,;ra&her than separate

.zonss, because ssveral of tha sup-zoneﬁhmay hswa many . charactsm;sths in

.:;common w1th the solls of Fny onefcf tha- magor.soils groupsc‘,ﬁyw, Bl

it

Such variations hsve alraaﬂy }qsn recognlzﬁd in'a. npmber qf 1

provinges snd havs bean designatsd as aones( Exsmpigs of aqph variatdions, .,

. are the "Deep“ apd “Shsllow" black zph@s Qr “sub-zpnes" ;n Albsrta,(the 2

‘"Black-darkJBrown" trunsition Zone . the ﬁgack" snd "Nopthern hlack! BODES ;.
§5 Minitoba ‘and the “Degradsd black" or “Black—grey wooﬁed“ transition zone..
in all the three prairio prnvlnces. In a gimilar category 'would probably
fall the “Rsnd21na" 50115 1n Manitoha.- It magy becoms desiyable tp establish
other sub Zoties ds‘bur 1nformction concernlng the’ s01ls acpumula#es. Lt. may

“Yecome desitabld td csthbIish a "Grey-brown" sub-zone ms a transition from
the brown earth to the grey desert soils, Other sub=-zones within the grey
wooded zone may become necessary as these are studied in more detail.
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Simildr sub=z6hes would be’ of géeat a331stanee in sepqrai;ng.seme af the Jeh
najor: variations in tho pedsol qﬁd pedeqlie zonee in the Eastern provineee
and in B.Cy ¢

iy . S
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- kT AR meﬁﬁloned earlior, grent Variationa 1n eile exiat in any pne pf
the aifferent Z0n88 or sUb-zonee. “Sote ef thp greatest bf theea Yariqtiona
are caussd by differences in' the' p %ent materials of the ee;la, Numerous
examples could be quoted of ‘so=cHlIsd "noradit sotls”in 'dny one zone which
greatly differ in morphological and cherflcal chqractpristlce due to the affect
of the parent material from which the soils Have: forridty - In the" case” B e
so-called "intrazonal" soils tho offects of the parent materials on the
charactéeristics of the ;ndlvidual sdile ‘are’in sono’ easea even rore progounced
than in tho sase of: the “normal" oi zonal®" seile, while in other casaes they .
are loss marked. It is ﬁherefore, euggeeted that the spils be’ grouped Wiﬁhin :
a zone according to the nature of ! ‘the parent’ naterial from Whieh the. aoil has
formed and which haa glven the soil some of the more important chavapterlst1094

o Im descrlbing the parent riaterial two queetiohs epme foremost tﬁ our
minds. First, how did it get there or what is its mode' of deposition? 'Is
the parent material residual material, glacial till, lagustrine. or outwash
deposits? - Secondly, What is the nature of the parent materiai or.'in, other
words what is its. eompoeitlon, 4ts 6488 of weathering ‘and its coneequent
effect on the soil? It is often difficult to, determine the. pxact nature of -
the parent material, but where differenceés in soils can bs attributed to -
differences in the nature of the parent material these differences san be
brought out by simple- deseriptive terns supplemented by eueh data as is. .,
available: "The deseription'of eithéer the mode ef' ‘deposition or the natpre e
of the:parent material alone 15 nbt eufflcient to giVe an aenurate pleture. '

1
£
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80115 on similar parenw ma¢erial may Vary aocording to local
features of relief and soil elimate and’ asoording to: ‘other faetore euch as ;
salt coneentration etoc, Thus on'a pertioular pareﬂﬁ materi&l may be found jf k-
the "normal" well+drained soil;’ ehallew or érdded 'seils 'on steeper slopas :
(1.0. if-the" particular parent material has the’ required tppogrephy), 5
imperfectly drained soils, various-poorly drained ‘80ils etcs '‘This’ group of
soils reocours within the same zone or sub=zone wherever this particular . i
parent material is found and forms a definite lordseape pattern. The" nature
of the individual soils of the pattern vary from one parent material to
anothers » The' sub=cammittee would 1liké't'e suggest ‘that the hroup of 'soils '
which are-asgoclated together on the samd pareﬁt matorial” to form a land i'e
E_ttern be dasignated as & Soil Asseci&tion er Soil Gatena.'. el

.i.-.

In & number of: prOV1ncee the 96113 have been mappe& and groupad on i
the association basis and theé termi"assooclatio#" has come 1nto: epmmOn uge in’ j
these provinces. Tho association as defined above corresponds’ very ¢ldsely
to the soll 6atena which has beon used by the U.S. Boil Survey. It appears
that in some of the provinces where the soils have been mapped 'on' the séries
basis the term Catena would be preferable. The sub-committee would like to
leave the 'final decision concernlng tho namé of" the ontire memberehip of the
parent sommitteés ' In order to avold: confusion it would be desirabfe to &dbpt
oither one .or the other of these namess .- 2

% f i v 1 o L T
VoA Pt T T, IR AT L G PO TR U s ' .
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'As".stated above:in many provinces the. soils have.been mapped on"
‘the assoclation basis, Where the spils have:been mapped on a:@eries: bases *
the individual series, if correctly defined and mapped, can easily be: +
grouped into an assoclation,

¢ "

In some reconhaissance surveys mapping units ha;g-ﬂeéﬁwé§£ﬁﬁiisﬁéé-"

in which the nature of the'parént :mateirials may.vary semewhat although it is

of the.same’ mode .of deposition,  Such mapping units.should:be.congideréd- és* wit

complex associations until: such time when it.will be* possible to’ separata

the individuai associations by more detailad surveys. i N
§OIL SERIES, MEMBERS OR ASSOGIATES . A oy Mol A

The Indlvidual soils which maka up the’ soil association and which -
often fbrm tlio mapping’ unit “have: been’ variously ‘¢allédithe’Agsociate, Member

or Series, If the proposed system of field clagsification’ i& adopted it will

be nec¢essary for .the entire membership to come to an’ agreement and adopt ‘ one -
of these: terms-for: use: dominion-wide, Various arguménts in favour. of one or -

the other of these names have been advanced by the different members. At
thepreseht: time theraub+committee 1s not prepared to mhke any deflnite
decision on: thig matter. '
biedocios ™ A T : : Fe % ! g P
The morphological differences between the different soils pf the

same association are brought about, by varlous 100&1 envlronmeht&. ;

(a) Moiature relationship ‘and soil drainage. P s e A1

v By A e Rt

The local snil variations on similar parent fiaterial'can be

attributed largely due to local changes in Boil climate 4,6, the moisture-~
temperature re'utionships in' the soil. Soil climbte is clogély 'associated
with drainage conditions and relief, Thus there are, on similar parent
material, normal soils ‘whioh Have ‘developed under ‘well~drained’ conditions,
locally arid hillside soils, excesdively drained soils, inperfectly’and
poorly drained soils, In. cases!where the variations in dralnage oonditions
have an important influence on ‘the ‘soil and where-the:range iﬁ'drainage
conditions is very great, it may be well to éstablibh'a number of drainage
units, each having 1ts ch&racterlstlc soll profile."-‘-“

]

i LI {4

(b) Salinity - ' Bhad'obEiiten o dirtod Yo ek | ‘r..-‘

In Western Canada on some parent materials the salt ‘eénecentration
of the soil seemis. t6 be agsociabed to.some extent. with. drainage- conditmonﬂ-
The greater salt concentrations: are usually found on the poorer-and. .
intermediate drained soils on lower positions due to the washing down of
galts from higher positions, As$-a result of these conditldhs, SHline,
alkaline and degraded alkali types of soils may develop on gome of the
parent materials. ; L by

(e¢) Degradation - = = S :"" T g PR S ; .:- B
g 0o o | : S . .

On locally noigt soils and in wooded ‘areds of the black eqrth_
zone, degradation of the soil often takes ‘place. At the same tine the
vetter drained and more arid soils on higher position, ag a rule, show no
signs of degradation, In the black-earth-grey wooded transition zone or

L3
]
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sub-zone the degradation is usually more pronounced and may be glight, marked
or great, Simllarly in the woodland region the extent of leadhlng and soil -
degradation may vary with local soil climate, On .some pafent materlals the
extent of leaching may be greater with incréasing degrees of poor drainage, -
while on other parent materlals it may be 1ess.* '

SOIL CLASS OR SOILTYPE .. - - . ke B

" Most parent materlals, even 1f they are for all practical purposes
uniform (of same mode of deposition and nature); vary sufficlently in texture
to make & further textural differentiation-desirable, It ‘should ‘however. be
p01nted out that in a soil association or in the smaller mapping units of an
sssociation the textural range which is permitted can not be very wide. If
the textural range becomes too great the entire nature of the parent material
will change and the soil should fall into a dlfferent assooiatlon. :

. The textural varlations, although present are often not consistent
enough to permlt the separation and mapping in ordinary gurvey work and in
such cases it 1is advisable to indlcate the range in texture of the mapping
unit, example, ‘Waskada loam to clay loam, etc, In many cases, however, it is
possible to map out the major textural soil classes.

"In cases where the mapping unit is the "soil Associate" or series the
different textural clagses correspond to the U.S.: goil type. However, where
the mapping unit ig, . greater than the "associate" and consists of an "association"
or "complex of aasoclatlons" the  textural wnits:cannot be compared to the U. 8.
soiltype, as the varlations in profile characteristics aré greater than the
U.S. soil type permits, .The term "type" of 'soil in Europe and to some extent
in this county has been used to describe the kind of soil formation that has
taken place, for example, podsol type: of soil, solonstz type, black earth
typé, etc, For this reason it is suggested that the' textural soil units which
are being mapped should be referred to-as "goll classes" which would be in line
with the textural classea Wthh are used universally.

The definition of the 1nd1vidua1 textural units, including the range
and size of soil partlcles and their methods of determlnatlon will be dealt
with by another sub~-committee, P ;

SOIL PHASES

The mapping unlts can be further sub-diV1ded accordxng to external
soil characteristics and physical features such as stoniness, ‘topogrephy, ete,
Tt is suggested that ‘the term "Soil Phase" ishould be. reserved to such external
characteristics of the soil and not to internsl soil features such as
variations in soil profile, i.e, degraded phase or poorly drained phase, The
various physical soil features which should be taken 1nto con51deration will
be dealt with by another sub—oommlttee.-_ ; '

\

DISCUSSION

"It is perheps in order to. examlne the soil unlts which have been
mapped and ‘¢lassified in Canada to date in relation to the proposed clasgsifica-
tion scheme, In many cases, especially in the older surveys, the established
units are soil geries and soil types, These represent mapping units which
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could be convenlently established and in most cases probably satisfy practlcal
demands,

In some cases the series correspond to the “assoclate“ as defined
above and satisfy the theoretical definition of the U.8, Soil series, In -
other cases the, soil series, as mapped in the ‘past, corresponds either to
an “assoclation" or a part of an "associatlon" and in'some cases in.
reconnaigsance surveys the soil geries as mappéd roprosents 8. number of
associations or what may be called b "complex association", As a result the
significance of the term "soil series" has become very vague in Canada, In
some cases it represents a large body of soils with considerable variations,
while in other cases it represents a rather small and fairly uniform unit,
What makes matters somewhat more ‘confusing is the fact that, as a rule, the
soil series is descrlbed by giving a description of the most common soil
profile with wvery. llttle regard to the other soils which help to ‘make up the
mapped soil unit, ' Unless one is’ persbnally familiar with a goil series in
question it is often difficult to obtain an accurate plcture of the existing
conditions., This 81tuat10n hag not h&ad a very favourable impregsion on many
agronomists and’agriculturists cenerallj, as well 48 on ‘farmers, who have
been led to believe, partly by the descrlptlon of one single profile, that
any mapped goil unit is 8 uniform piece of land, What has been said about
the soil series also applles to the soil Yype, perhans even to a greater
extent,

In the above outlined clasg 1f10at10n scheme much of this confu51on
would be avoided, It will still be. .necegsary to map soil units of various

o & oo
aizes m“lr‘l rardong "‘“""‘I"-l """”"" bixb thuu\? d.n.;.;c.l.!:uu u.u.Lbb vwould not all be

labelled by the same name, each 501l unit wotild’ fall into its respective
category and would have to be described.as such, For example if the
Association is the mapping unit it will be necessary to describe each”
member of the assoclation in order to deacribe the land pattern, ‘ '

In order to bring ths 5011 classiflcation work done in the past in
line with the present scheme it will be necessary to'examine crltlcally the
goll series or other soil, units establlshsd to date., ‘For instance some soil
series of Saskatchewan would probably prove to the "complex agsociationg"
and others would be associifiions, Whensver the time comes when more
detalled information is needed the finer sub-divisions into associations
and assoclates can probably bs made w1thout diffieculties, In other
provinces some soil series may perhaps prove to be associates or associations
and in some cases perheps even some other fractions of associations. In many -
cases it may be sufficient to describe some of the minor, less important,
assoclates of an association to give a better picture, No doubt there will ',
be some mapping units which will not fit into the suggested scheme, As time
goes on it may be. possible or desirable to make the necessary separations
and corrections and, if not, it would at least be of value to know the
position of these units in relation to_the other soil units,

" The classlficatlon scheme as digcussed above should be considered
as a field classification, It nay perhaps be d951rable to regroup the soils
in a different manner for local needs and purposes according to their
Droduct1v1ty or suitability or according to soil problems that they have
in comnon, In talking to the average layman it may not be desirable ta talk
in terns of associatlons, assoclates or series for that maﬁﬁgr, It may
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perhaps ‘be more desirable to talk in terms of certain 50115, for example, "the ~
Regina - soils, or Regina clay soils, the Caribou soils or Caribou loam soils,

the Red River 30115 or Red River clay soils, ote, These &are the particular f
soils in which certain individuals .are interested. However, for the technical
men dnd edministrators which went to know ‘the reletionships between soils.and
their characteristics over & wider range of ‘territory, or even domlnion-wide,
the proposed clessifieation wlll be more satisfaotory, as 1t will show these .,
relationships. i

It will be noticed that the suggested field classification diverges
in principle from the U.S, pedological clagsification in the Adsociation or
Catena. category, It will be noticed that a ocatena or association may and -
usually does ‘contain more ‘than one genetic soil group..,Tha 2eason why the ..
U.s, pedological g0il classification has ndt been adopted more widely for soil
surveys in Canada 'is that it is difficult. 16 be applied in .the fileld under our
conditlons.r Very often we find two, three or even more different genetic g0il
types or groups in oneé field which can only be separated by a detailed Survey.,.
Consequently it is not possible to' indidate these different genetic types,
which are rated, among the higher categoriee, on, any general reconnaissance mep.
Another serious difficulty whigh this cleseification presents in practice is
the difficulty of placing many of the intrazonal.soils, At the. present some
of the” intrazonal groups are too ‘wide and too all embre01ve. For instance in
the podsolic zones'the half bog soils, according to definitilon, include some
of our choiciest mineral 50115 as well as useless swampy landsy

: The sub—commibtee bellevcs that much work 1s requlred in order to |
study our- gehetlo soil types and to establish and define new genetic types
eepecially in'the intrazonal groups, Theee genetic types ‘should be drewn up
in appropriaté key or table form and could then be used to. characterize the
established and mapped units, For instance the' well~drained member of the
Red River Assoclation is a "chernosem" or "black earth" type, the poorly
drained member of the same association, ie “w1esenboden" type of soll, a
saline member of the seme association may, be a “solonchek“ type. of soil, etc,’
If this were dohe it would be easily possible to regroup all our soils at any
time and list them on paper according to the genetic group, or “type“ of soil
to which ‘they. belong. , L. ey _

The committee also feels that no m&tter what class ificetion gcheme is
being adopted more ccrrelstion work will. have t6 be done in order to obbain
greater unlformlty. The men in one province should know more about what the
men in other provmnces and especially in the adjacent provinces.are doing and how
they are, doing it. A correletlon body should be established which actually has
contact with the various men and the. different soils in the field, It may
perhaps even be more desirable to' have two such bodies, one consigting of one
representatlve from each of the western, provinces, together with a representative
from Ottawa and the other eoneisflng of one, representetive from each of the
eastern provinces with an official from Ottewa. _Such, a ‘correlation committee
would not only be able to bring about uniformity in"the olagsification but
would also be. able to compare the individual solls,

Tt is also urged that each bro%ince“ehoﬁld have available a complete
up~-to-date list of soils which have been established, together with full ~
deseriptions of each soil, This description should include all the different
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hpadingd mentioned in this discussion in connection with the classification

scheme, a description of profile or profiles goncerned and should indicate

the approximate extent and occurrence as well as the productivity and suit-

ability of the saile. This information can usually be obtained from

. reports where such are available, but ‘we all know that reports are often

- not. available for a long time- after the field surveys have been completed,

.and- furthermore many details are often not mentioned in the reports., Such

inventory of the " 1ndividua1 soils is' eesentlal for any correlation work
whether it 1s done by an organized body or by individuals,

o g m
A

| S il Soil Profiles .u‘huqﬁ
t YL i Ly e 3
Lo - From a review Qf the deeoriptlons of eoil profiles ag reported
from the' dlfferent provincee it is:seen that there is a complete agreement
as to the general: meaning of the:A,B, and C horizons, The A horizon is the
zone..of maximum weathering and 6f maximum removal or leaching of the products
-of weatherlng_and ‘the ‘whole or part .of the A horizon is also the zone of
maximum . accumilation of organic matter., The B horizon is the zone of
maximum illuviation f the. colloidal materials which have been removed from
the A horizon and it is, generally heavier in texture than the A, Theoret-
ically every soil should h&ve an’ A and B horizon or solum; however, in some
. 8pils.the C horizon. or elightly altered parent material comes close to the
. gurface and the B horizon may. be .absent or mey be very thin,

Some lack of nn1fnrm+hrhaq hean nheawred in +hs nomine and

WAALS  AlullGbLlLE,  ChAAAL

1dent1ficetion of the different sub~horizons, This .lack of wniformity is
partially due to the different. nature of soil profiles which are dominant
in the various provinces and partly due to the interpretations of the
individual surveyore.‘ It is.suggested that the followlng horizons should
. be recognized in soil descriptlone if presants

A, Partly decemposed orgénic debris, such as, leafmats, rootmats
and grass remains, , This horizon may often be abgsent on grassland solls and
may in some cases have been destroyed by fires on forest soils,

Ay Surface layer of mineral soil containing the highest amount
of well deconiposed organic matter and it i1s generally the darkest layer of
the profile. This layer is frequently absent in podsol soils or may be so
thin that it cannot be sampled, In other’ caees the Ay horizon may be quite
deep and it may be desirable to deecribe it as upper and lower Al

"A2 Zone of maximum elluviation or leaching, When we&l developed
it 1s white in colour but may also vary from light to dark grey. It is most
proneunced in podsollzed. and solodized soils,

‘ Tran31tion zone from Ap to By but more like Ag than By, often
absent Th%s layer may vary in colour from light grey in solodized soils to
greyish brovm and yellowieh grey in podsolic soils,

‘Bl Upper pert of illuviated horizon, usually heavier in texture
than A, Varies in colour from greyiah to reddish brown and often eomewhat
cemented, e 2 i ;
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Second 1lluviated horizon in ‘podsolized soils, May vary from By
in oolour, structure or compactness.‘ Frequently absent especially on grassland
soils or may ba transitlonal zone between B and C. SRS

Transitional horlzon from B2 and 01, oceurs in deep goils but is
ofton absen% 1 |
 Bgg Zone of lime oarbonate sccumulation typical of western grassland:
soils but may'also occur on pod5011zed soils whare parent material is high 5 e
lime and or drainage is poor, »
1 i f ‘:'S i o . g

""Aé In cases vwhere the 5011 has no B horizon due to large amounts of .
lime in the parent material the lime may riot' have been removed from the A
horizon and it 18 suggested that such A horizons be designated as Aca' :

G, Gleil horizon, usually found in poorly drained end swampy soils,--
It is a severely mottled or discoloured horizon often found below the B horizon
but may also occur in the positions of the By or Bp horizons, It is not found
in well-drained soils or soils with low watertable,

Cy Slightlj altered parént material'whioh is. more closely related to
the unweathered parent material than to B, In many cages it is difficult to
geparate B from G, In meny of the glacial soils the Cq 1s heavier in texture
and somewhat more compact than the upper horizons,

Co  Unweathered parent material, 'In many soils Cj and Cp cannot be
separated and the entire horizon 1s referred to as G. _ -

D, Underlying foreign material (bed rock, till clay, etc ) which .
is not related to the parent material of the soil, This layer_is abgent in
most soils. : iy

Tt is further suggeéted that the designation #; or Ak be used
for the mixed oultivated surface layer when it is desireble to refer to this
layer by a short symbol, This is not so important on grassland soils with a
deep A1“horizon where the whole oultivated layer consists of Ay, but it is
very important :in podsolized soils where thecultivated layer consists of Ag,
Ay, Ap and Bl br any two or three of these horizons, These cyltivated layers
have at times been referred to as A] or A which is very confusing, Ak or
simply "eultivated" or "plowed' layer".would be more significant and would
avold confusion, ; ) '

. & 5 }
- It very often is difficult to.determine whether a layer belongs
to the A or B horizon as 1t may have some characteristics .of both, It is.
suggested thut such horizons be designated as A-B,

Some of the above mentioned horizons, may not be encountered in
certain areas and may only be .found rarely in other areas, A mere definition
of the horizons may be. of some help in bringing about a clearer understanding
and better interpretation of the profile descriptions, however, the committee
feols that the greatest uniformity can only.be maintained by closer contacts
between the different surveyors, by fleld meetlng or through a correlation
commitbee. : !
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. The separations in the field are usuelly basad on’ such’ character-
istics as, colour, structure, corgistency and ‘other morpholog%cal ‘¢haracter-
istics, The visual morphological dharacteristics of ‘the soil aré dften not
very distinct and in such cases.data-on.chemical. and physical analysis often
give sufficient evidence to establish the horizons in question,

‘ The above mentioned horizons cannot very well be applied to certain
solls, especially the. recently depogited alluvial and ‘yind' blown soils with
no definite profile development and to organic peat and mﬁck soils, It is
suggested that in such cases the different layers should be ‘referred to by
such common termg as surface, sub-surface and subsoils, giving the depth and
thickness of each layer instead of applying definite horizon designations.
The committeoe wouwld also 1ike to suggest that in casge a surveyor is not
certain in his mind whether a horizon should be designated as an A3, By or’

G horizon, etc,, it would be more satisfactory to refer to them by depth and
descriptive terms end thus ayoid" confusion, : . .

E

Soil Structure

In reviewing the question of Boll structures it ‘is seen that there
is a general agreement in terminology between the different surveyors, A

1list of the soil structure termlnology used by the different surveyors in
Canada is given below: ; :

» . . & ~ v
: ¢

Structure N.S.| N.B, | P.Q. | Ont, | Man,| Sask,| Alta,| B.C.
Single grain \

or gtructure- :

less ves yes yes yes yes yes yes yes

2 hY y ; 1 ) : : % ] 5 P .

Granular 2 ¥ LR W Ehe: e g 1§ e i IS T
Crumb - ‘ " oo | e VT SR ) i [T R
Nut-like or ' T 3 A Wl P BT BT : -4 N
nutty LI L P T L ey M- I PO B "o
Fragmental = | ‘e LA ot " T SRS, 8 Y "%
Cloddy : yor, oo %a ]t o - N L B s T Wi
Prismatic - - - - " n A S
Columnar - - @ = " " " W
Platy "o | yea. | yem. |.yes fowesmo | % la M [ _
Laminated L o o e - g .
Massive ¥ 9 i iy - | SPSE By, o e
Mulch . n n 1 v = - u
Round top & o b ; , ¥
flat top RERT A T Fy T o = " " -
Cubic : T (il A | A sy n n &
Ortstein : PSSR O I i & & = "
Amorphous - A " - - - - S o Sl
Porous e TR (R | y - = - » ", i
Friable &
fluffy - - - - - & " 4
Fine grained - - = - = - - "
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From this table it is seen that certain types of structural classes
are commonly used in all provinces while others are only used in individual
provinces, In the case of some structures such as priSmatlc, columnar, round
top and flat top the reason why they have not been used in the eastern provinces
is becduse they are absent, However; it is hardly conceivable that such
"structures" as ortstein, ‘amorphdus, cubic, porous; friable and fluffy and. .
fine grained are only found in single provinces and such structures as crumb
fragmental, laminated and mulch are only found in a number of provinces, It is
highly probable and in some cases certain that these structures are not
considered as separate types in the other provinces and they have been described
by other structural designations, As an example, the crumb structure of some
provinces is described as a granular struoture, in others:the fragmental
structure of some provinces is described as a nutlike structure, etc, -Besides
the irregularities in structural types shown in. the table, other drregularities
do exist in the interpretation of certain structural types, Thus a structure
which is considered as granular in one province is often referred to:as nutty
or nutlike in another, etc,

It is evident that if more uniformity is desired all .soil surveyors
must have the same conception what is meant by the various structures, This
can be accomplished by standard definitions of the different structures and by
joint field meetings of the surveyors,

It is suggested that the number of structures used should be as small
ag possible; and the definition should be wide enough to permit variations
within that type. Veriations within a structural type should be described in
gsimple explanatory terms, The consistency of the soill which denotes the degree
of cohegion of the soil mass, the porosity of the soil and 1lts resistance to
breaking up into structural aggregates should also be indicated in simple self
explanatory terms, such ast 'loose, soft, friable, crumbly, mellow, brittle,
firm, hard, compact, indurated, cemented, tenacious, stiff, tight, tough,
impervious, plastic, sticky, porous, spongy, cellular, tubular, tc.

The following structural types are suggested for the desoripticn of
soil structures. . !

1, Structureless or single grain,
Loose, each grain by itself due to lack of colloidal material,
23 jMassive. '

‘ Large uniform and cohesive massges of soil, almogt amorphbus or
gtructureless with irregular cleavage faces, Usually found in heavier soils
but may also be found in lighter textured soils conxalning very sticky clay
fractions,

3 Granular.
Irregular shaped small aggregates with weakly to moderately defined

edges and surfaces, May be sub-divided according to .size .into fine and-coarse
granular; it 1s often desirable to indicate size,
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4 Nutty or nubt= 1ike.

Nut-like, blocky, aggragates, irregularly shaped with mnore or less
clearly deflned edges and faces; larger than granular,  May be subdivided
acoording to size into small, medlum and 1arge it is often desirable ‘to-.
indlcate 3lze.r . : z ; i

‘5. I‘ra.gmantalﬁ ' Salure 3 g

: Flrm aggregates with irregular cleavage 11nes and more- or less-
sharp corners and.edges, often wedge. shaped May vary in .size and .can be,
subwdlvided accordingly. oo e ' £, N B T

o Cloddy

Aggregaies are irrepularly shapad compla es w1th fbebly dafined
edges and faces, Vary in size, uaually 1arger than nutty.

i Prismatio
Blocky aggregates w1th a vertlcal axls 1qnger than the horlzontal
and with well defined and regular edges and’ surfaces, The tops of the
aggregates are usually flat, May be sub-dlvlded aceordlng to size.

N R

84 Golumnar or column—like. bR
Simllar shape as prismatic but the edges and surfaces are not so:

well deflned and the tops are usually rounded.,.May be- sub—d1v1dad
according to size, s

P Pla':by-.' | -.‘:" ,'.' | A T ‘

.. -» Thin horizontal plates or aggregates in which the horizontal axis
is 1ongar than the vertical, Usually found in the A horizons of podsolized
and solodized soils,

10, Laminated,

Thln horlzontal 1ayers, usually longer than platy and often
continuous, A condition confined to the inherent layers of thin bedded
gediments of the parent materisl and often notlceable in the C and lower
part of the B horlzons.;‘. :

The above Iist -consigsts primarily of the main soil structures
that have been used generally in Canada and the United States, There is
still the possibility that two different surveyors may not agree in their
interpretation and identifiocation of certain structures and some .members
may desire nore accurate and detalled definitions of the different soil
structures, In this regard the committee wishes to draw the attention of
the members to a .classification of soil structures by C.C, Nikiforoff in .
Soil Science, No. 3, Vol, 52, 1941, This classification appears tq have
some merits and it would be desirable that the members give it close
study, Perhaps it would be desirable to adopt Nikiforoff's system of
classification or some phases of same,



DISCUSSION OF THE REPORT ON SOIL CLASSIFICATION

PROF, MORWICK, speaking as a representative of Ontario and as a member of the
sub-committee, pointed oit .that this report may be oriticized as. being utilit-
arian afid not entirely 'scientifically sound, It proposes.to classify a
continuous body instead of individual units or points ag is the case in, for
exampla, a'botanic clagsification, It is utilitarian as it is designed to be
most useful Tor people who are uging land, For example, if one takes a catena
with 8 different members based (as is generally the cagse) on molsture relation-
ship, it would be difficult to clagsify all these members on a zonal or intra-
zonal bases, Yet if “these soils are clagssified on this bases the differences
in moisture relationships  which often are only small, would cause these soils
to fall into very widely separated groups, Thinking of an individual field or
farm we may often, and usually do have, two or more members of a catena
represented due to differences in' drainage, With improved drainage the :
significant practical differences between the different soils are wiped out yet
according to: the U,S. Soil clagsification using the zonal and intrazonal
conoepts, these soils would be in, widely separated classes, Using the catena
concept the relationship between the solls would be clearly indicated without
heving to commit oneself to, the exact higher categories and this would meet our
present need, In the past soll series, types, etc, have been used widely
without ‘much attention to higher categorles.

DR. LEAHEY suggested that the present discusgion be confined to general ideas
and 1 prlnciples involved and that the Lerminology be taken up later by another
gub-committee,

DR,_KELLOGG pointed out that one trouble with the suggested classification
gcheme 1s that it has too much geographical bias, DR, MARBUT once made a very
important simple statement., - "Classification must be baged on something", In
the case of soils it must ba gome gsoil characteristic or characteristics, Yet
Marbut, himself, introduced a great deal of geographic bias, Thus, series
were 1nd1v1dnn1 landscape units, while great soils groups were zones, On

Dr, Marbut's large map of the United States, published as a section of the
Atlas of American Agriculture, the Areas shown as soil series are, in reality,
geographic agsoclations or landscapes dominated by the soil nemed, In "Soils
and Men" the geographic bias was thrown into the higher categories, The
pedocal and pedalfer grouping was thrown in, but it 1s now known to be
obgolete.

In the committee's report the geographic bias is brought in clearly
at the beginning, It is presumed that the classes are based on characteristics
or causes of characteristics, -The main fault, however, is that we assume a
sbraight line relationship between causes and characteristics, This, however,
is not true and the characteristics are not simple functions of ‘the causing
forces, The soil as observed ig the end result of ‘all forces, In some cases
small differences in causing forces may bring about big differences in
characteristics., In other cases simllar differences in causing forces may
have only small effects. Thus differences in the paront material in the west
are not so relevant as in the east .due to the powerful effect of the grass
vegetation, The vegetation is the most powerful causing force in the develop- .
ment of soil characteristics; as a result there are blg differences between
the soils of grasslands, woodlands, and tundra, However, the soil character-
isties are not etraight functions of the vegetation, Thus, sometimes we find
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trees on Chernosem, woods on Tuh&re,‘etc. itAeouid, therefore, be beﬁter to
.. oxpress the -definitions in terms.of characteristics which would include

-,;landecape as well as soil characteristics.

- There -have been three definite stegee in characterizing the 9011
First there was the storage bin idea, i,e; the soil was considered to contain
-8 certaln amount. of the various plant nutrients and if these were removed by
" the crops or-by leaching they had.to. be replaced, Secondly the concept of
the soil profile came in to being and soils were characterized largely on
that basis. Now the landscape concept i1s considered to be more appropriate,
i.e, the .g0il can not be characteriged completely by individual profile
characteristica, byt must be considered in its relation to its surroundings,

There are twoor three kinds..of, K soll associations, In the U.S.A.,
the association consists entirely of. geographlc units, vhich consist of a
group of taxonamic units, - The catena is another kind of an associatlion,
That is, the members of a catena .have all been formed from the same kind of
parent material and are separated:from one ancther on:the bagis of
differences brought about by relief. The.catena must:be used with great
caution becauee.emall differences in moisture relationships often cause
large differences in the .soil profile. Then-also, one seil series: may.
reoccur 1in several catenae, i.e, on.different parent materials that may
cause series differences in the normal position but not in hydromorphic
positions. The catena in the U.S. may or may not be a complex. A complex
ig an association which is not mappable at .a given scale,

The soil series in the U,S. originated with Whitney who
conceived bhen in anelogy with bLicad geological formation, IHe concsived
of types as sub-units within series, based upon texture of the upper soil,
‘Thus a series of types developed from alluvium originating from one
principal source might contain a clay type .at one extreme and a sand or
. gravel type at the other, .At first there were many types in a series bub
now the trend is more and more toward monotype series, The monotype
differences are not greater than the differences. in the native vegetation
of a sward or in differences of the functional morphology of soils in
relation to erops, Exceptlons, .are: dlfferenOes in depth, such as the
depth of sand over other material, ;. .::

- In sgoil claeslflcation,one musm carefully congider both taxonomy
and peography.

The chemical and plent eclenoes are - based on taxonomy and the
same should apply to soils. The men working with alkaline soils will be
aware of the practical significance of the taxonomlc aspeet in solls,

We need a fundamental classification which fits all scientifie
needs, i,e, it should satipgfy the: chemist, physicist, -and blologist as
well as the surveyor, We have to stick cloee to what we see and not place
too much dependence on climatic or.other. differences,

The scientiflc classification and mepping of the soils is for
goil gcientists. The people whom we are serving do not need a sclentific
goil map but rather the interpretetlon of the soil map by soils men, If a
land map were made, of say, the grazing value of land, the map would not be
adaptable for other uses, but it would satisfy those interested in the
grazing conditions of partlcular pieces of land,

PROF, ELLIS -  We are dlecussing_two dlfferent things., 8oil classification
ig not 501l mapplng. ‘The job:of the-goil surveyor is te meke a check list
of the different soils before classification can begin, To take a limited



3Ts

number. of soils and to ola551fy all Canadian soils on this information is
impossible. However, in mapping we have to. group, or if you like to eall it 80,
classify our soils in some.orderly fashion because there are too many individual
units to handle separately. So long as we mutually understand what we are.
talking about that is all that matters,

I understand that what Mr, Stobbe suggests is a field classification
which can be used for the grouping of soils immediately and until we reach a
stage when scientifie classification is possible,

In describing the mapping or the taxonomic unit it should, be .
considered with its entire landscape and not only on its profile.‘ What is a
profile anywey? It is not constant and it varies in three dimensions, i.e,
depth, width and breadth, There is, in: most cages, no.gharp division and one
unit gradually merges into another so what could. be called the taxonomic unit?
These variations are so closely conngcted with the landeoape that they:can not
be congidered separately,

Prof, Ellils strongly ob]ooted to the use of the word catena, as-.
catena means chain, As pointed out above the soils represent &nything but a
straight chain, they form a complex pattern,

Combination-Assoqigtion. In Manitoba the ., soil oomb;natlon is equivalent to the
Americen association, The combination represents a peographio unit which has
certaln physiographic conditions in common,

Assoclation ~ Catena, The, assoclation concept as proposed in the committee
report corresponds to the U.S, Catena, Prof, Ellis pointed out thet the word
"agsoclation" had first been. used in printed form in. connection with soils work
in Canada and that it had been defined in the same senge as in the committee
report, He, therefore, claimed priorlty on the use and definition of this term,

Associate or Member'4 Series, The member or aesoolate of an. aesoci&tion
corresponds to the series whloh is a taxonomic unit..of the catena,

Textural class - Soil Type. The textural class of a member or essociate
corresponds to the soil type,

The_Complex = as used in Manltoba represents an unmapoable unit on mixed parent
naterials, However, if the parent material is more or less uniform such
vairable unit would be mapped as an associgtion,

This scheme as outllned by Mr, Stobbe is a tentative convenient and
practical field clagsification which can be used and improved as the work
proceeds. i G

DR, KELLOGG, It would be a geographlo grouping for the presont, based on
vegetation, but not gtrictly on soil oharaeterietlos.

PROF, ELLIS. The nomenclature wou1d glve the 1mpre581on, while actually 1t is
not entirely true, The nomenclature is not satisfactory in all the present
clagsifications, Take half bogs, bogs, ete,, these terms are also not
satisfactory as they imply too specific characteristies, - Some half<bog goils .
mey be what the name implies, yet there are many so=~called half-bogs which are
firgt class soils and are anything but what the name implies, We must map
soils as they are now and group them in some logic manner,
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DR. 1@5%@; - The grassland and woodland sdils are not Bseparated on the bages
of veg tion as the nartes woqu imply, but on the hases:of certsin character=
istics, The trouble ia thera 18 a 1ack of" suitable words to deseribe these
characteristics, ; ;

PROF, ELLIS - The cOrract wordlng would be qoilq developed under grass ‘and
fore%t vegetatlon. F)w i -

DR, KELIOGG - We' ghould elassify 50118 ‘on basis of the relevant spil character—
1stlcu, nct on the ba81s of causes. : o

MR, ¢ STOBBE - The Discussion has. turned into a qulbbling oyer . terLianogy., Vi -
all lmow what we are talking about then we sy "“grassland" and "woodland" '
soila, We mean go6ils with certain characteristiocs. By grassland .soils we
mean soils developed in semi-arid and arid climates under grass vegetation,
Soils in which the organic matter is well incorporated 1nto the surface
mineral layers; which ordinarily, except under certain alkali condltions, do
not display a light coloured leached layer, and which. usually, but not
necessarily always, have a zone of lime accumulation, By woodland or forest
soils we mean soils which have developped under moré humid climates and under
forest vegetstion; soils in which thérsé is an accumulation of organic matter
on the surface of the soil and in which the ‘organic matter is not so
intimately mixed with the upper mineral horizons as in the grassland soils,
The woodland soils ustally have more intensely leached horizgns which are
often plainly viaible due to their characteristic colour and structure, They
lack the layor of lime accumulation except on parent mateérials high in lime.
where a hlgh lime layer exists which is difficult to-differontiate from the
zone of accumulation found in the grassland soils, We . all. know these ;
characteristics of the grassland and forest soils, The trouble is to find a
suitable name which would describe these differences. +TI'do not know of any
name that would fit and if anyone ¢an suggeist the appropriate terms or words,
I would be glad to substitute them in the report for grassland and woodland
soils, Ay .

PROF, FLLIS « The committee has attempted to use such words as are avallable.
The vegetative terms uged are desecriptive and not functlonal We all know
what they imply, :

DR, LEAAREY = We do lack sufficient descriptive tarms in soils work and it may
become necessary to coin some words,

MR, STOBBE =~ In the U.S. attempts have been made to coin descriptive words
such ag pedalfers and pedocals, These words refer to very specific soil
characteristics,. We all know that these characteristics are not constant
and a8 a result the classification based on these specific characteristics
is now being abandoned, The conception that was originally held for pedocals
and pedolfors is very close to what we moan by grasslend and woodland solls,
In the U.S. the soils arc mapped as they are seon, As I understand
it they aro not classified immediately in the survey reports, but later, when
the large amount of material is organized, the moils are classified and
placed in the respective categories, It would appear that in the field very
little use is made‘of the classification scheme, Whalt we need is a classifica-~
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tion schieme that can be used immediately in the field and into whichithe lnown
facts can be fitted as they are discovered, - -A' system which will’ be' of wvalue to
the surveyors in the field 'and’ which will assist them in pregsenting a better .
ploture to the public of what they have 'fotnd, I find that the U.S.:'s yetem e
doeg not provide thig assistance, while our suggested SChemeJ elthough 4
inperfect, 1d much better in this reéspsct, * - ' i

While we are using this system we should never’ lose eighﬁ of the |
pedological and seientific concepts and such characteristics which determine the
fundemental pedological groupings should be: carefully recérded, - Thig, of. course
would be dorie automatically by our scheme-if ‘the soils'are’classified correctly,
Later, at any time we desire, all our soils could be regrouped so that they
would fall into the systematic pedologieal classification which 1s used across
the line or any other 1mproved scientifie classification, =

DR, KELLOGG - Our classification is used to gynthesize the results of other
regearch work, It matters here a great deal whether or not our classification
ig based on specific pedologlcal unlts.

MR, STOBBE - I quite agree that research work must be basged on pedological unite.
In the field our work does not differ to any marked degree from the work done
across the line, Vhat we are trying to do is group'our soils as we go along in
order to present a better picture of our findings and in order to show the
general distribution of our soils and soil problems on maps for those people
who have to do with the planning and administration of our agricultural problems,
‘At the same time we are collecting basic information which can be used to
regroup our soils to fit them into a pedological system of clasgaification,

Perhaps the committee has not made this olear enough in their report.
The .proposed scheme is not set up to displace the principles of the pedological
clagsification, If the committee desires the recommendations could be made 80
that both types of classification would be developed gimultaneously,

DR, KELLOGG - We have had conaiderable trouble in fitting our primsry soll units
into higher categories, The insgpectors in soil survey in the U,S. have been
requested to prepare a key of the solls by whatever method seemg the most
logical to them, It turns out to be, in most cases, based on relief snd soil

moisture relationships on the one side and on soil parent materlals on ‘the
other side,

PROF, FLLIS - If the soils were mapped with the associaticn concept in mind this
would be much simpler,

' . i ks Ll aeda e i ’
MR, STOBBE ~ What Dr, Kellogg has requested hlS men to do is just what we are
trying to do, Only we ask our men to.keep this in mind as they are mapping in
order to avold a lot of difficulties later on,

DR, XELLOGG - If soils are mapped accurately there is no serious dlfficulty.
The mogt important thing is to get accurate soil toundaries established, Poor
mapping is the blggest hazard,

MR, CHAPMAN ~ I have studied Mr, Stobbe' s report and I believe it has not been
made clear enough that the proposed classification scheme is a utilitarian
claggification and is not td be confused w1th a separ&te eclentlflc pedological
classification, & LA :
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~As iy understand it now the' assoclatlon ig identical with the catena,.
Vearch in Mlchlgan has used the’ term land’ type whlch is a’ geographlcal it
and it is probably more inclusive ‘than the’ catena or:association, ' In Ontario
probably 507 bf: our land has been weter lain and it is often difficult to
separate the different kinds of waterlain materials; I would, therefore,
suggest that we relax our deflnitlon of an asooclatlon td allow the inc1u31on
of different materlals. il ¢ c shAnE %

PROF', ELQI - There' onie parent materlal overlaps on - another or. where ‘one
gradually changes to another in Nanltoba we map it a8 a transitlon. e

DR, LEAHEY - ObJected to the use of -land- type as it has been used vary loosely
by all kinds of people, - Econémists Have one meaning :for. it, agronomisgts ;
another and the soil surveyors should not include it into any GlaSulflcatlon
scheme, unless it wet'e: used to. de 1gnate an unsaparab’e complex.

PROF, MORWICK = ObJected to the mapping of complexes as- it leada to sloppy
mapping If a complex is allowed the survayors tbnd to throw 1nto it everyh
“thing which 15 dlfflcult to map.

L

MR, STOBBE -~ What would you do‘with & very compley mlyture or. Jumble of 50115?
Would you try to separate eveéry individual, or would: you map it as the average
or dominant type? In my oplnlon i e s Vil imnoasible, i,e, too expensive and
too time consuming, toseparate:the: individual soils such direa should be shown
as a complex and the different soils which make up'the ‘complex should be listed.
1f possible in order of dominance, rather than deﬂcribe the area: by the: .
domlnant soil whlch occurs. T

MR. BOWSER «~ When is a complex area an a56001at10n, a tran31t10n or a
"Gomolox“? ‘ ‘

PROF ELLIS - Illuutrated hig conceptlon of the definition of the above named
units w1th the aid of diagrams ‘on the blaclk board,” In brief'an asgsociation
containg the different members which are related ‘to relief and moisture
elatlonships all on the same:parent meterial, A transition area ds an
assoclation in which the:parent material gradually changes from -one kind to
another and the soils on it differ sufflclently from the solls on each of
the regpective parent materials, A complex is a badly mixed area where the
parent materials ate ‘86 niked that it is not practical to separata “them,

The meetlpg was adjourned for lunch at 12 p,m._'
AFTERNOON SESSION 1,30 pymi =~ May 8th  ° = - T S

Dlac”s ion on clasmflcatmn (con't. )

MR._ STOBBE sugpested that' the chairman call on the representatlves from each
province e to express their opinions, As the report has been distributed to
the members several years ago the members must have studied it and 1hey must
have & good 1dea whether the suggestlons mada are feasible.l“‘ ¢ :

hR 11088 stated that in Saskatchewan a rev1sion of their old cla351flcqblon,
using series, had become necessary, This wag partly due to the .fact that
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their flrst survey was very broad and the series were wide and too inclusive.
In their new classificatien they have done away with the series and “introduced
the association concept, However, their assbciation does not- agree entirely in
all ceses with the definition of the asBoeiation in the cormittee report, Thus
in the black zone a soil association of the black soila does not include the

degraded black or the ground water podsols. The]ﬂbter two are considered to be
nenbers of another zone,. . L4 i )

MR, WICKLUND stated that the assod¢iationconcept has been used in lNova Scotia

for the last three years and it has worked very setisfactory for reconnaissance

work, For detailed surveys it may perhaps tiot work quite so soiiofactorily and

gsome modifications may have to be introduced, Difficulties may arise due to

the gimilarity of many of the poorer drained members of the dlfforent
gssoclations, . :

MR, BARIL - The soil series, as defined by the U.S. Soil Survey are used by the
prov1nclal survey parties in Quebec and he believed that this method isg
guperior to the proposed system, The greatest objection to using.the proposed
system is the lack of information regarding the different zones and sub=zones.

MR, FARSTAD can see no objections to the proposed system and he belleves that
it will work in B.C, although they are using the old series definitions because
the work was started that way., Their biggest difficulty in British Columbia is
the establishment of soil zones, Some of the soils on the Western Coast do not
geen to fit into any of the recognlzed zones in Canada and suff301ent
1nformatlon is not avallable in order to oreate new zones,

IR, WHITESIDE thlnks that the association 1dea will meet the needs in P.E.I,

MR, AALUND -~ We have been using the association concept in N,B, for & long time,
although we are calling the individual members of the mssociation soil series,
Although this system works generally quite.well, it also has its difficulties.
For example we have a soil which has been formed on a brown clay to clay loam
t1ll which has been derived from carboniferous sandstone, Generally the soils
(Queens Association) on this material are gently undulating and are. imperfectly
drained., However in one area this same type of till covers strongly rolling
and gtony land, at a much higher elevation, The soil profile characteristics
do not vary very markedly nor very consistently between the two gites, From an
agricultural point of view these two soils differ greatly and they must be
mapped separately, If these soils are classified according to the association
concept ‘they both should probably be members of the-same:assoclation, They
probably conld be shown ag different topographic or stony phases but the
agrioultural value of the soils differs so greatly that one would be hardly
justified to place the soils in the same association, ' This is just an example
of some of the difficulties that one may encounter with the association concept
and I would be glad of any suggestions how to solve them,

PROF, ELLIS - The soils probably could: be sepafated-as different agsoclates of
the same association, The hilly land is probsbly an oromorphic member,

R, IFLLOGG =~ If the soils differ that much thoy would be shown ag separate
sorles by by the U.S. Soil Survey. ,
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THE,GHAIRMAN closed the disou351on on. the report on Soil Glaesificatlon and
asked the subscommiltee to reconsider their report. in 1ight of the discudsion
that has talen pleee and to; prepare a summerlzed statement fo; Friday,_
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The folloW1ng summary contalns the infermation secured to date by
the sub-committee on Land Seéttlement, and is arrenged under the. following
headings: Value of Soil’ Survey fer‘Lan& Settlement, Present Use 'of Soil
Snrveys in Directing Land Settlement, Types of Survey for Land Settlement
Forn of Map and Report and Possible Areas Where Settlement nght Tahe
Plade, for 4 .

A, Value of Soil Sirve oy for Land settlement g

rreneftads . h ’ A

(1) Virgin Lands - In’ the weet these are brincipally wooded areas’ of eray'
solils, i

(a) Dellneates the ‘poor land from the good, 45 e., sktai out the land
~~_ that'is p0551b1e of economic cultivation ' Yoy

() Makes p0551ble the' blocking off of traets in whleh-there is
' " sufficient arable land'to warrant’ providing tr&nsportatlon,
urban, and'soeidl:facilities o' & settlement, " That ds, it
; ‘prevents sparse settlem@nt’whlch 13 coetly to the stete.
{c) Determlnes beforehand some of the posgibllities of the lend
‘ so that farm practices can become establlshed An as. little
time as’ p0351b1e. R . TEE T eedd Heg 0%
(d) Determines the adequate slas of Parn wnih necessary to naintain
a family over a reasonable period, that.is, of: sufficient gize
to allow for a farm practice that does not induceunnecessary .
deterloratlon.
(e) Determlnes the a551stance that may be,necessery to. put
prospective settlers on land so that they will reach a Self-
sugtaining basis as soon as possible,
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Value of survey in abandoned land

(a) Determines best use of abandoned land, .e., pasture, woadlot
recreation, or modified eropping, R
(b) Helps determine how beat ‘the abandoned avess fit into a
rehabilitation scheme, considering the social, etc,
facilities already egtablished,

(¢) To prevent a recultivetion of non-arable lands during favorable
cycles (cllmatic and economic), Such cycles are costly and
these areas should be relegated Lo a use thel has in it a'note
of permanency,

Pregent Use of Soil Survevs in Directing Land Settlement

P.,I'.R.,A., drought area for relocatlon of settlement and readjustment in
land use, X

Use of northern surveys in" Alberta (and’Seskatchewan) in withholding
certain submarginal lands from homesteads.

et gt ,

Pregent worklng of the, Alberta Land Act requiring a soil report prlor to
granting 'a leage, ' -

Use of soil survey maps and land rating map by the economic land survey
and farm management survey,

Co_Types of Survey for Land Settlement
(1) Eﬁ_vifgnp Ateas =

(2) In Abandoned Areas - 4

(a) General reconnaissance to. delineate broad areas in which
a settlement could be placed. - In-this survey serisl photos ... ..
- would be of great value, Travelling in unoccupied timber-
lands by pack’ traln ig extremely slow and expenvlve.‘ .
"Aerial photos could be used to eliminate obvious ‘sub=marginal
areas; such areag would be difflcult to trnverea on “foob,

" (b) Detailed reconnaisaance of ‘the better’ general areas 40

delineats the arable portlons and to determine the: soil
charactere ‘and their potpntla]ities in movre detall

(e¢) In such surveys items as'the leaving of wood lots &nd the
preventipg of wholesele draining of muskegs would be valuable,

The object of thig latter survey would be to determine
adequate farm units with the arable portions dellneated.

% |

(a) A series type map.
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(b) Conditions of abandoned sqilj extent. of de#erioraﬁiop; ete,
(c) Approximate rating. o# land on bagis of pagt performance,

D,  Form of Map and Report

(1) Map- '
-(a) Series type mapl- showing phasééiihat éffect arability.

(b) Estimate of arable acres,
‘(c) Shovr topography, tree cover,ldrainage. o
(2) Reports il sy s o
(a) . Description of soil type and, itg variations,
(b) Probable agricultufai ﬁfacﬁice.‘ e

(e) Average cllmatlc factors, i 1 avallable, includlng temperature,
rainfall and frost free period,

(d) Soil ratlng. i il bl s ‘ng

(e) Estimated cost of clearing, drainage.

(f) Social services available and any known facts regardlng thelr
eqtablishment et

E, Poassible Araas thre Settlement Might Take Place '

No doubt there is the possiblllty of increased settlement in
every UrOVlnCe. The amount must be.small in the marltime prov1nceb. New
land’s which might be. settled in the other provinces’ will require expensive
improverents for clearing, breaking, prov1d1ng irrigation waters, etc,

Such preparation costs will vary from $40,00 to possibly $100,00 per acre,
and will exert an influence upon the rate at which these lands will be
brought under cultivation, Most of the remalnlng unsettled lands are to be
found to the north of the present, settled portions of Canada, and
constitute a part of the podsol soil zones,

The latest estimates seem to be about'as followss
(1) B.C., interior and north of Prince George - 1% miliidn acres}
Peace Hiver Block - 1F million acres: ' o h
Total, 3 million (Dr, IHurd's f:puress

(2) Alberta - 12 million acres of gray wooded 30119 (thls is thought
to be congervative),
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(3) Saskatchewan - 3 million acres of gray wooded soils (this is less than
10% of the area of this wooded soil zone, excluslve of the Precambrian
shield - ‘this may be conservative)

(4) Manitobsa - much less than Saakatchewan, probably below the one million
mark, '

(5) Ontario - chiefly in the Giay Belts (deéignated A_ahﬁ BrgraQe lands
guitable for fu;l-time'agricﬁlture) - 4,45q,000 acres;(Dr. Hurd's figqres).

(6) Quebec = estimates vary from 12 nillion acres downward, ~Dr, Hurd uses
tentatively the figure of T, 500 000 acres, . Much of this is in the
northern clay belts.

(7 Maritime Provinces elg“million acres

(8) The Yukon and Northwest Territories - possibly about one million acres

but further surveys and experlmental work may con51derob1y enlarge or
reduce this estimate,

DISCUSSION OF THE RQPORT.ON QgND_§ETTLEMENT

DR HO Pﬁlmﬁ was pleasad in the manner in which the report had heen presented
and was glad that Dr. Wyatt had suggested a certain amount of caution in
opening new virgin areas, Dr, Hopking felt that in meny instances it was more
economical and generally better for the settler to buy cleared land on already
established farms than to sebtle in virgin bush areas,

Dr, Hopkins also felt that it was very important to flnd out first
if crops could be grown satisfactorily in new virgin areas before the land is
opened up for settlement, .

DR, KELLOGG was glad to see that some consideration was given to the investigation
of the soils in new areas before settloment .was recommended, He stated that the
history of land settlement in the U.S. is not too good as far as the investigation
of the land is concerned. Much of the present difficulty with resettlement
gchemes is due to the fact that the land had not been thoroughly examined prior
to settlement,

He was interested to know how the settlement in Quebec was proceeding,
whether by gradual infiltration or by group settlement in virgin territory.
MR., BARIL said that he had not been in close touch with the land settlement in
Quebec as it was carried out by a different department, However he was sure
that most of the settlement conducted in Quebec was by groups in new
tervitories and very little by infiltration into already established communities,

DR, LATRD stated that in B.C. the survey work for settlement has been mainly
confined to Rail Road belts in Central B.C, and is closely connecbed with the .
already established transportation system, This, he thought, is very important
in establishing new settlements ag supplies cen be easier obtained and the
produce can be easier marketed if the gettlement is close to transportation
routes,



"He also pointed out that it is very important.to estimate the
amount of clearing that has to be done on mew land, As the clearing .can be
very costly and recently the costs have gone up very rapidly, It is
difficilt to estimate the cost of ‘clearing as it depends on & number of
factors, such as, the size of trees, the species present, the density of _
growth and the type of machinery available for the purpose,

Other factors' which must be considered inl this type of survey. .
are the roads, schools, churches:and other social factors which have already
been established in the area,

Accurate information on'the climate and climatic variation.should
also be obtained for areas which are to bé opened up for settlement,

Before land settloment is undertaken on a large scale in a new:
area the best usc that the land is suitable for should be determined as best
a8 possible, i.,e, whether the land is best suited for forests and forest-
procducts, reecreation, game, or for agricultural development, An attempt
should slso be made to establish what: crops are best adapted to the soils
and climatic conditions, This determines the type of farming that should
be established and consequently the size of the farming unit, In planning
new sebtlement districts the final landscape which will be the result of
the final development should be kept in mind, That is, the proportion of
land which should remain under forest in order to conserve the goil'and in
order to provide the necessary forest produce for the settler should be
determined, Land also ghould be.set aside for recreational purposes, eb:

Much of this work can not be con51dered ag regular soil survej
work, however, it is very important that 1t should .be done, The surveyors
are in a position to collect much 1nformablon that will’ contrlbute ‘toward
the general picture., i 3 :

DR, LEAHEY - It is diffleult to determine where soll surveys should stop,
The dlfllcu]ty is that there usually are no other organlzatlons which would
take over and cerry on from where the soil survey leaves off,

MR, BOWSER - Who should look after the problem of drainage or who could
determlne mine the questlon ef water supply? .

DR, IEAHEY - The. geologlsts have been deallng w1th water resources and they
should have some information on the water supply, Such problems should be
called to the geologists attention,

MR, CHAPMAN - A1l prebiemé related to water resources in Canada have been
trangferred to the geological surveys,

PROF, EILIS expressed the opinlon that the soil surveyors could give consid—
orable information regarding the water resources of an area after the
completion of a survey.

DR, LEAHEY suggested that if such problems as the status of the water .
resources of an area arisé with which the soil survey can not cope, these
problemsg ghould be called to the attentlon of the departments concerned
and definite requests should be made. Other depar'tments are always making
requests and unless we are making our own requests the work in which we are
interested in will not be done,
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The discussion of the report on LAND SEITLEMENT was terminabed an& \
the sub-committee was requested to reconsider the report in 1lﬁht'0f the: . %
discussion which had taken place and to praaent ‘their final v1ewa on Friday.w'

i The meeting adgourned at 9 p.m.- .‘.f '-.“.»,=

VEDNESDAY, MAY g__
9 alml—]-z a-omo

THE REPORT OF THE SUB-OOMMITTEE
' - ON.
LANDSGAPE Tmmumom{}z

Was presented by:-.
MRHMOSS '

lembers of Sub-Committec:~

Mr, H, Moss (Ghalrman)
Mr. H, Aalund
Mr, N.R, Richards

The revised report is given in fhe“foilowing;pagest-

. LNTRODUCTION

goope of Report, = This sub-committee was requested by the Natlonal Soil Survey
Committee to prepare a report dealing with those physical features other than
goils thalt may be measured or describad during the course of the soil survey,

The Nat:onal Gommlttea suggested that information on the above
subject should be secured from the various Canadian soil survey organizations,
and possibly from' the Unitéd States, as well, Finally, the National Committee
desired the sub-committee, wherever p0351ble, to draw conclusions and make
recommendations on the basis of the information contained in the report,

In accordarice with the sbove suggestions, the various soil survey
organizations represented on the National Committee were requested.in 1941 to
gupply the following informations-

(1) List of features mapped in the field, inoiuding topography, external
drainage, stoniness, erogion, vegetative cover, and any ‘others that do not
deal directly with the soil,

(2) Mothods used to measure snd deseribe these features,

(3) The degree to which these features are shown on maps of different scale-
reconnaissance, detailed reconnaisgance, doteiled, etc,

(4) Any suggestions or recommendations for the final report regarding
features which may be adopted by all Canadian Soil Survey organizations,
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Plan of :Report,  The weport submitted below is based tipon information
secured;in 1941 from most. of. the Canadian provinces, ‘together with some
naterial taken from other sources, The general form of 'the. rcport was
discussed in the sub-committee by means of correspondence, but it is
obvious that the work was handicapped by the impossibility of the members
neeting together, The report was also delayed until all available
information was received, and hence it was not possible for the sub-
committee to discuss each section.ef the repprt in advance,

In preparing the report, the Taterial received from the various
provinces was assembled under ‘the headings of topography, drainage, erosion,
gtoniness and vegetation, For purposes of comparison all information
relating to the classification of topogrophy as used by Canadien soil survey
organizations was grouped together, ‘This information is referred to as
Table 1, Vhile much of the material does not lend itself to arrangement in
tabulor form, the use of the Table number facilitates referonces and
comparisons made during the ensuing discussion, A similar procedure was
followed in assembling the data for -the other factors,

Finally it was decided to group Tables 1 to 5 and plase them in a
separate section of the report, By this means it was felt that one of the
main objectives of the report could be attained - that of presenting the data
secured by this sub-committee in a concise form, As far as possible, the
text of the various tables is thab used in the original communications
recelved, In a few cases, less important details have been omitted, but it
ig hoped that the important features.of each system of classification have
been covered, ' R ’ o '

The various tables are discussed from the standpoint of the
similarities and differences that exist between mapping systems in Canada,
It is not always feagible in the discussion to separate the features shown
on the final mep from those recorded in the field. The scale and type of
survey determine the degree to which field information can be shovm on the
publighed map, It is considered thet the presentation and discussion of
the methods used in the field are the most important features of this
section of tho report, The final.section of the report deals with
suggestions and recomnendationg arising out of the information previously
dlscugsed, RS B 4 ' 3 ‘ Tt ;

Table 1 - Glaggification of Topography in Canadisn Soil Surveys

Nova Scotia

For detailed reconnaissance and reconraisgsance surveys, ‘topography
has been described. in the hroad terms of level, undulating, rolling and
hilly, Wo attempt was made to show these separations on the map, During
the past season the following slope classifications have been uged.

"

A = 0-3% :
- 4-8% These separations have been very arbitrary and
- 9-15% broadly appliad; they have been shovm on the
- 16=25% map by A, B, etc,
- 25 or over,



New Brunswick. . . Shind a2 :'L"

- Detailed reconnaissance surveys conducted, Slope is indicated on the
map by capital letters. No nefsrence made to other topographic descriptions,

- 0-2-2 o

B - 23973
oo st
D = 15=05%
E - above 25,

Quebec (Macdonald College)

Most of the mapping done on reconnalssance gcale, Slope symbols not
shown on map, but may be ascertained from contours, Topographlic separations
not shown on map except to indicate outwash soils, On detailed maps degree
and direction of slope ere indicated by arrows and letters,

A - Flat land
B - 2-57

C - 5-10%
‘D~ 10-20%

E - over 20,

Quebec (Laboratoire de Sols) Ste., Anne de la Pocatidre,

Degree and direction of slope are recorded, Local relief is showm
"~ in field note-book by a sketch indicating height of land in feet; with
horizontal distances marked in chalns. Thig information is presunably
gathered where the soil is sampled or not shown on maps.

Onbario

Surveys presumably of detalled reconnaissance type. The present
‘topographic cla531flcat10n is given below,

1, Very hilly or steep - commonly shovm as a phase (steep phase)

2, Hilly

Commonly occurg in areas of terminal moraine and in areas badly
dissected by stream courses, Ordinary machinery used, but heavier types with
difficulty, Commonly mapped as well-drained series in a catena,

3¢ Rolling

Occurs chiefly in morainic and water-laid areas dissected by stream
courges, ~ Commonly mepped as well drained series in a catena,

4, Undulating

Occurs chiefly in areas of water-laid soils, Associated external
drainage isg-imperfect, Artificial drainage required for lower positions only,
Commonly mapped as the imperfect drained series in a catena,
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5, Nearly level (Smooth)

Occurs chiefly in areas of water laid soils, Includes depressional
sections of morainic areas, Poor to imperfect associated external drainage,
Systematic artificiel crainage necessary, Commonly mapped as poorly drained
gseries in a calena,

: These %opographic phases are not.shown on map-as guch, - Bach soil
has' characterigtic topography which is indicated on legend or . report

Manitoba ' .

On the field sheets dunes, escarpments, sharp morainic hills and
such features are shown by browm hatchering or symbols. These notations
refer to the two-inch to the mile maps which 'we are using in the reconnais-
gance survey. These features are also shown on the soil map prepared from
the field sheets. In the reconnalssance mapping which we are now doing,

_topography is described, not measured or expressed mathematically,

General conflguratlon within each soil boundary should be marked

on the tommship map."It should: be deSOrlped as .

Flat, (as wet hydromorphlc areas)~

Level or plain

Undulating, (smoothly, gently, sharply, roughly)
Morainic, (knob and basin topography)

Rolling, (gently, smoothly, strongly)

Sloping, (gently, moderately- o steeply)

Hilly

Pot holes, depr3531ons, or ba31ns

Escarpments, baaches, sharp hills, ete, should be shown by
hatchering, ;

The above notatlons should be marked across the area enclosed
by the soil boundary in a suitable place, or (if possible) at the point
where they ocecur,

Sagliatchewan

The following topopraphic classas may be shown Separately on
detailed - reconnaispance and detailed maps, and also recorded on field
mapping sheets of reconnaissance surveys,

Clags Slope % Frequency
A Level to depressional : 0-1 - 0

B Cently undulating = R . 2 or less
C Moderately undulating 256 2 W

D Strongly undulating above 6 3 :

F Very gently rolling 2=4 3 or.more
G Gently rolling 4 58 3 n o

M Moderately rolling 8-15 g, W
H Strongly rolling-hilly (15 < 3

or .
.(25+ o 1) i bu
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Er, Eroded dand class - rough broken land, steep coulees, escarpments, ete,
Sand dune ereas.. - : ' :

Frequency refers to the number of complete rolls, from ridge to ridge,
occurring per half mile, Class D (strongly undulating) has not been encountered
very often, .It is suggested that the steeper slopes of low freguency be mapped
with gently to moderately rolling on account of the agricultural problems
relating to water retention and erosion, Thus slopes of 7=-9% with frequency
2 may be included in class G, Slopes above 10% with frequency 2 may be included
in class M, In most cases, frequencies of rolling classes are above 3, It is
planned to revive the topography classification in order to define lengths of
slope, A

In addition to the above classes, which are shown on detalled and
detailed reconnaissance maps by letters placed in the 4 points mapping symbol,
gpecial symbols are used to indicate wind eroded pits, recent hummocks or small
dunes, etc., (See Table 3),

For reconnaissance maps, it 1s necessary to combine a number of the
above classes, On these maps, topography is shown by hatching, eroded land by
special symbol and colour,

Topographic Classes for Reconnaigsance Maps

Depressional ~ (A class), Shown by depression symbol or included under
agsociated soils - notably saline (Alkaline), alluvium and poorly dralned phases,

Undulating = Includes B and C topography,

Mixed undulating and rolling - Includes areas composed of small belts of
undulatbing and rolling topography which cannot be shown separately on small
scale maps, Also used for areas of F topography, representing best rolling
land from gtandpoint of agriculture,

Gently bo moderately rolling - Includes G to M topography and also-D if present,

Strongly rolling to hilly - H topography
Eroded (Er,) &s defined above,
Sand dunes

Alberta
T opography applied to Reconnaissance Surveys,
Leyvel - Flat to few gentle irregularities, irrigable topography,
Undulating - uniform low waves or undules, generally not over 5 pér mile,
Easily culbivated and no marked water erosion, (Level and undulating symbols

are placed on field map, but areas of each type are not shown separately) .

Genbly rolling - Long uniform slopes or low frequent undules, Some possibility
of water erosion,
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" Rolling = High hills with 1ong uniform slopes, or more choppy gently rolling
topography, As a guide hills are generally over 30 40 feet hlgh and slopes
greater  than 5? ,This topography regarded as arable,

Hilly - Average slope 10/ or more. Slope erosion usually sufficient to
produce truncated profile. In general considered as non-arable for
cultiveted crops. (The above classification may also be used for detalled
surveys, but degree and direction bf slope are also measured and showm on
the final nap., )

British Golymbia

Relief is covered by the following factors, shown on the final map
by base map symbols or. by special symbols used by the soil survey,
Gently undulating land T 1-3% slope-
Morainal topography (a) up to 15% slope, Moderate (arable),

(b) above 157=20j slope,. Steep (non-arable)

Eroded : . .
Rough nountalnous land
Bluffs (a) rocky (or contours)
(b) other than rocky (or contours)
Washes ‘

The term morainal is sugpested in place of rolling for certain B,U,
topography formed by retreating ice. Morainal topography, particularly in
boulder clay soils, is more or less common, while topography with wave-like
rolls is rare, A variation of the morainal type is associated with kettle
holes, To date no rolling topography has been mapped.

Table 2. = Clﬁgpifica$iqg of Drainage.Features in Canadian Soil Surveys
Nova, Scotila :

Extdrnal drainage is not shown on the map, but is referred to
under sgoil geries descriptions as rapid, adequate, or slow, - No definite
method used to measure external drainage, Rlvers, lakes and other features
shown on hase maps, are of course included in the soil map, (This aDplles
to all provinces,)

New Brunswick

No reference to classification of drainage, It is stated that
external drainage is shown on the final map,

Quebec.
Drainage covered in goil series descriptions,
Ontario

The following drainage classes are indicated on the map by series
or phases.
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1l, Excessive, a55001ated ulth hilly topography,

2, Good strongly undulating to rolling
. ‘bopography,
'3, -Inmperfeet - W i msoad amduleting e
SRy Pogar (slow Bims " almost level topography,
w0 B Verypoor:- (very slow) level and depressional "

Manitoba S L ]

All water is shown in blue, All water detail as shown on the field
maps is transferred to the final soil map,

Swamps, water couvsas, rivers, lakes, drainage channels should be
shown in blue, either by continuous 11nes if perenniel, or by broken lines if
intermittent, as on former maps,

Sagkatchewan

General drainage conditions aie covered in descriptions of soil types.
Drainage features shown on all maps, subject to limitations of the size of area,
that can he separated,

, ’*4“\., Flat~depressional land, poorly drained and liable to flooding,
(\\/7)  Marsh,

() Muskeg (Bog soil)

( <> ) Slough or éot-hole.

In detailed maps of irrigetion projects, local drainage is indicated
in 4 point symbol and differentiated as follows:

(1) Well drained soil,
(2) Moderately well drained surface, poorly drained subsoil,
(3) Poorly drained throughout ~ lowland liable to flooding,

In addition to the above features, which are shown on the soil map
whenever the scale permits, a rough estimate of the percentage of poorly drained
land is sometimes entered on the field sheets, This poorly drained land is
commonly assoclated with glacial soils, and consists of "sloughs" or depressions,
marshy areas, etc,, that.are too small and often too numerous to be shown on
the map.,

sl 1 up to 25% of area consists of sloughs end other poorly drained
areas that are chiefly non-arable and frequsntly saline,

sl 2 25 to 50% sloughs, etc.

sl 3 over 50% " ;

Alberta

General draiﬁage conditions are covered in descriptions of soil types.
Non-permanent lakes, alkali and marshy areas are shown on the map by appropriate
gymbols and colours,
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British Colunbia

General drainage conditions coVered in desecriptions of soil types.
No indieation: ofthe particular dralnage features which may be shown on the

map, other than those forming excessive and ‘restricted droinage phases,

Table 3 = Claosgification of Erogion in Canadian Soill Surveys

Nova Scotia’

Possibilities of erosion are discussed under soll desarlptions,
from standpoint of texture and slope. : No attempt made so fan to meéasure or
to describe the degree 0f erosion, =+ = : Sh ol ‘

New Brunswick

.No reference to erosion,
Roek outcrops shown by usual synbol = Ol i LT
B ) S " line outecrops;, A T R IV e

Quebec
Erosion not mapped so far, since in sfeas surveysd‘to date erosion
is not an important factor, Tendency of soil type to erode pregumably -
covered in soll descriptions,

Rock outerops shown by usual symbols, each fspfessn%ing certain
acreage, S T A TR L A

Ontario Y e C R Y

P

Erosion classes shown on the map.

1. Very severe wind erosion, - ' 'V R ” Fadionn T ;
» A1l topsoil and 75% or more of subsoil removed Commonly parent
naterial has been eroded Accumulations 1 to 6 feet or more,

lapped as Brldgman Series. p
B A Largs Dunes, : Me gl Bty s B St Hls i b

" 8ix feet or more, If of recent formation indicated: on map as
Bastport series,

3. Very ‘severe sheet erosion, e DR, S o s
Sheet- erosion of lower B and G~hor1zon or of 1ower horlzons.
Mapped as eroded or steep phase. -

No other classes have been separated in the field, Soil type
descriptions, however, indicate the other classes which may occur, Further
field separations by additional classes does not seem advisable under '

A Untario condltions. : : -



55,
Manitoba

" frosion symbols, as shown in the accompanying notes, are placed on :

the field sheets, but they are not trangferrdd to the completed mep because the

condltion of erogsion is not a constant bum is subject to change, Thus,

notations made on the field sheests giye a record of ‘the condition at’ the time

of observation, and the condition and “type of erogion is taken care of in the
1tten report rather than on the map., -

Solls which are 1n3u;ed.by,erosien ghould be noted,

Sheet, erosion - Hj
Rill erosion = Eo
Gully erosion = E3

Wind Srotien soils, (I.5., 3011 rémoved by drifting), should ‘be
designated according to the degree of erosion as Dy, Do, D3, D, Dg,

These symbols refer to the amount of materlal removed, :Dgito be
considered as removal of. eol} down to the parent material,

1"

aslg’c.chewan

Erosion not shown on reconnalssance maps, other than oroded and dune
lands described under topography, Tendency of soil type to be" affected by wind
erosion has been discussed in all survey reports, Considerable data is however,
recorded on the. field map sheets. : 3 o i

In more detailed survey, Where the &4 point m&pplng gymbol has been
used, both wind and.waber erosion are indicated, In the first maps of this
type only a partial classification was used, More recently the classification
given below has been employed, This is largely a modification of the system
usod by the United States Soil Congervation Survey. . ;

Wind Erosion !

do =~ No accelerated erosion, ™

dl Slight erosion, Little damage to soil or crop. Patchy surface
drifting bubt no serious or widespread loss of structure,

d2 = Moderate erogion, Definite damage to soil and .crop.. Part of A
horizon removed or disturbed, with consequent logs 'of original
surface structure, Fence accumulations 6" or more, soe small
field accumulations., Erogion control methods required

d3 =~ Severe erosion, Most of A horizon rémoved for area'ds a’ whole,
and in places B horizon exposed. Growing crop badly damaged,
 Accunulations up to 3 feet. Shallow "blow-pits" with Bj
horizon, eroded, Emergency control meagures requlred.

d4 = Very severe erosion, Original profile 1arge1y deetroyed and
crop production impossible, C horizon penetreted in blow-pits,
By horizon removed from field as a whole or; elge buried under
small dunes 3'-6' hlgh

I
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Above symbols refer to active erosion at the time of mapping, 'ﬁﬁé}é
stabilization has occurred through establishnent.of natural or. seeded vegeta—
tion, the synbol is’ underscored thus. Ao . i
In cases of d3 and dd, where mlcro-relief of the area is affeotad by.
erosion, the following symbols nay be placed dn the maps. ’ :

/ﬂ\- Recent dune, - accumulation; humber 1ndloates helght in feot
- "Blow-pit", - removal- number indicates depth in foot

~"\" Hummocky ~ mixed removals and accumulatlons, underscore if
gtabilized,

Uater Er031on Modlficatlon of U.s. Conservation System.

pid

Wo No acceleratad erosion, ' o ; -

Wl Slight sheet or rill erosion. In regard to effect on
We Moderate " - M ¢ © " okiginal profile, theSe
3 Severe N m e Ydlagges correspond |

W4 Very severe " " roughly to drifting (do-D4)

Gully Erosion, as defined in U.S. S.C.S., = eroded channels ‘too
large to'be obliterated by normal tilloge."‘ o ; s iy

L ¥k ah Frd

Cldss Symbol

A L Gully which cannot be obllterated by norminl tillogo but
whloh moy be crossed by imploments. %

B ' (:ﬁ' B 1Gully whioh cannot be crossed by implenents, &nd which
- WA b has penetrated compact B or C horizon. -
c \3;, Gully which cannot be crossed by implenents, and which
has penetrated a loose, friable C horizon,
E '%anmple of gully and class symbol used on map,

Alberta ~~ -

‘Soil Drlftlng is. coded and shown on field sheet,on a. quarter—'
section basis, as dj to d : . : o . - i

DL - - slight surface renoval but oon81deruble part of A.horizon stlll
present . ; Y
D4 - blown out to subsoil - at presént unflt for normal erop production.

Above information expressed on ‘final map only in an indirect way,
but is discussed in the report Eroded lands indicated on mop by
.colour, ' It includes eroded grass—covered banks ‘or esoorpmentg and
exposed bedrock (bad lands). In general such land is ‘non-ara ble,

Rock outcrop symbol is used to indicate protruding bed-rook.
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BRSO . e L R L s s D
Eroded land 1ndioated'on map, presumably by colour. $oﬁd:épbts
indicated by dotﬂ. -

‘Rock outcrops shown by usual symbol i _g1liiif cigy i wh e

AR R RS R e e SRR

Table 4 - Clasgification of Stoniness in-Canadian Soll-Surveys:. . . .

Nova Scotia

Stoniness or presence of rock materlal on the surfoce has been . i
covered in soil desorlptions. ,On earller maps the following symbols were useds

X Gravelly -
R Large stones or bouldors - suffioient to resﬁrlct olearlng or
make the 1and unsuitable for agricultural use,

At the present time the’ follow1ng system is’ belng ‘used and shown

on the map, ,“Ma

St Gomparatlvely stone free of only & Fow largo stonoa S

Sto Stones common, could be cleared profitably.’
St3 Stones .plentiful, -douptful as to adv1sability of cloaring. ,
Sty Vory stony, unfit for agrioulturol use, Lt 74 ' *

Now Brmewlok: couin % 0" @05 5 iubiomsm s e o azgsar o408

The following stony classes appear on the map.

Sto , Stone froe. :

Sty Ocoasionel stohes,

Sto Moderqtely stony.

St3 Very stony— serlous handicap to fnrming

S AT Stony phage '=''non arable ‘

Quebec

360 Stone free.

Stl Occasional stones.'—’ 5

Sto lodérately Btony - requiring removal - :
St3 Very stony - gerious handicap to oultlvatlon. :
Sty Excessively stony - norsarablé,’

Above degrees of stoniness mapped in field, but not showm on final
nap. AL A L B - AP ER N g R E R g

Ontario

List of stony factors recorded in field,
S R R TR

Quantity of ‘stone

dig Stone-frec - 1nd1cated on naps by soil developed on 1acustr1ne narine
and outwash materials,
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2, Pew - (visible effect on soil nass and its utilization is negiigible);
;- Indicated on naps by soil series developed on ground noraine

covered by lacustrine deposit, and by water-laid moraines.

3. Frequent - (visible effects in soil nass, and sufficient to affect
utilization). Indicated by series developed on rougher moraines.

4, Stony or boﬁldery“:LfEﬁough”bﬁuiders over 8" diameter to interfere with
cultivation, liapped as boulder phase, ;

Degree of Stoniness of Surfacg Soil

+1l, Gravelly soil -30% or more of stones..2 mm, - 2 inches diameter,-
Indicated on map by types develoned on outwash,

2, Pebbly soil - 307 or more of rounded stones up to 4" diamcter,
Sufficient stones to-affect utilization,

3. Shingly soil - 307 or more of angular fragments up to 4" diameter.
4, Cobbly soil - 307 or more of rounded stones from gravel size up to 8"
diameter, Sufficient larger stones to materially influence

tillage practice,. . -

5. Rubbly soil - 30% or mérg of angulanr Limestone fr&gmenfs-up-to g"
in length,

6., Cherty soil - 30% or more of angular fragments of siliceous stones up
to 8" in length, E

Size of stones Rounded Angular
Up to 2" ° Gravel ‘ Gravel (coarse grit)
2" - 4" . Pebbles - Shingles
LN . 8u Cobblag . = " Rubbles
Above 8" Boulders i Boulders (large frag=
ments) .
Manitoba

—

In reconnaissance mapping the symbol for stone is put in vhere the
stones are observed, The degree of stoniness is shown by the symbols in the
accompanying notes. However, in the final map, the symbol for stones is
only shovm where stones are sufficiently numerous to seriously interfere
with cultivation,

Local gravelly areas shounld be marked Gr, Gravel beaches should
be outlined by herring-bone shading,

Land containing stones should be marked:-

St - slightly stony,

St gufficiently stony to interfere with cultivation,

S8t + very stony; stones responsible for the land not.
being broken, ! . g
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On reconnaissance maps, only atony phasas correspondlng to St4 and
gravelly phases are shown, On detailed maps and on field sheets in all survays
the following classification is shown on each 1/4 section,

Stp Stone free,

Stl Occagional shones,

Sty Moderately stony ~ requiring removal : ¥

St3 Very stony - serious handicap to cultivation,

Sta  Excessively stony - non-arable, On map shown as (St)
follow1ng series synbol and indicating stony phase.

_Gr."'GraVSl‘- where continuoua gravel sub901l occurs,
J ' : ~mapped by' (Gr) after series symbol,
Vfl indicating gravelly phase. O e e

St(a): Pebble isize = rémoved by wagon. ;

S%(zt04051§£1&~boulaé;;,- boo 1arge for wagon t-a_w
1 ebige  Hie i i wd il 1 ¥ p N e T
- h'_Q _2.9uartgite pg??lgs. "
i - s Wy RPN o A T
+° 7 " Gr (gravélly) and St (stony) on map ag prefixes to, serigs type

notation, Otherwise stonlness dlscussed in report. Aol

? sy o B s eyl
On fleld townshlp plans stones are mapped per 1/4 sectlon. A

So practlcally stone free.
81 ; W sl siffin

82 AR

3
S2  unfit for culbivation,

E;;tlsh Colunbia f;;ti:1i'"-‘j :

'
i

Stony and gravelly phases napped

Table 5 - Glassificatlon of Vegetative Cover in Ganadlan Soil ﬁurvez

Nova Scotia .>y~:-

Observations and notes are taken describing the general character of
the forest cover as shown by the general plant associations, the predominant
species being recognlzed Where possible the ground cover is- described,
observntiona of the doninant weeds ond grasses in clearings md pasture
fields, Preaumably vegetative aover is not shown on the map,
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New Brunswick

Noods and cleared 1and were dlfferentiated in the first two” yeaTS‘”lZIY

printlng, ' BB i hed wHL1;J; T TR I

s f wra It I ) S Rl Al &
TPy fciiatis <23 i " . 2 3 Rl R T 1R i )

TR e i Dol s 6 e RS N R

Quebec,

Native vegetation of each 5011 type, and pasture planta are
described in the roport. PR i . N BaR s '.y

t ke 2 . ."': x}"""‘

Vegetatlve cover not 1ndlcated on the nap. Reoords are made of the
botanical composition of’foreets and natural pastures, (onnen, cult;yated
crops are also noted; ‘Correlations: bétween tree aasoolations and soil series
have been made. Original tree  cover recorded where: pessible. Correlations
have also been recorded between dominant grass associations in pernanent
pastures. Sonetines the vegetation:is checked by the guadrat vhere soil
ganples are taken. The paeture is traversed and the plants are checked off
at each sanpling point, +‘Plantg representing 5% or rnore of the gnound cover
are recorded, The following classificetion is made when swrarizing pastures
on a given type,

Doniinant = species constituting a plant associetionf é;g; Kentucky biue-grass
agsoclation,

Abundant - Found on" alfiost eﬁery‘pneture, often ma& be reportod as por cent,

S 30 t

Common - Pound 1n falrly largo numbors in at loast one half of tho nasturos.

NPT - 3
2 s = i

Occagional - Noted in small qn"ntitios in fow pnsturos.

The percentage cover of a group (e.g. Wesds) as a whole is also
generally recorded, ;

I‘.‘IEIli:b_Oba ety F haned . b %
P St et =) o o i o R & Yol 3SE

The only notes on the field sheets of vegetative cover are for
swamp areas, The vegetation on the respective soil types mappéd’is ' taken
care of separately in the report and shoyn by tabulation of the species
oceurring on the difforent soil types, The Teason’ for hot maklng notations
on the map up to the: ‘present. 4ime has been. that we have been workln? over
the occupied portlon of the prov1nce."Tﬂ the virgin-aréas’a differermt -
policy may be required,

Saékatohewan. ﬁ‘n.ﬂ‘;:“? |
ET, i R Bt

Vegetatlva oover not shown on ordinary surVey maps. " Information
regarding native vegetation and land use is recorded ‘on “the tounship‘plans

in the field. In particular cultlvated, abandoned and wooded feaﬁures are
noted, -

K cultivated (K1p estimated 100 acres cultivated etc,)
Ab abandoned cultivated land.
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"y heyland chiefly native hey in non-ereble lowlands.
gs1 ‘grassg. cover, uhdifferentiated

L:scnub
T-,;lTrees (various symbols are used to denote dominant as Ta-aspen, ete, )
wdl - weeds.

JV | .- duskey (bog), with' 18 inéhes of raw peat surface,
ﬁlﬁ Muekeg with tamerack cover; (Other symbol used for blacL spruce, etc,)
A tentative classification of the size of trees has been suggested for
~use in the soil survey of northern Saskatchewan, The basis for this
system is not yet fulLy established,
.‘r‘ o '{‘ W, x
Aras In detailed surveys of irrigation projeete, vegetation and lend use
are shown as one of the main factors of the 4 point mapping symbol, Since
these surveys are of a special nature and are not applicable to the country
as a vhole, the.details regarding vegetation and land use are not included here.
Alberta fr
i
Vegetable cover noted occasionally on township plans, but more often
in field note~books., Information includes native vegetation, weods and
cultivated crops, The information on the above features and tree cover also
are secured by a rapid traverse of an area after it has been covered by the
soil survey, Type sémplee of the vegetetiveIOOVQr are collected,

Details regarding cultivation are placed on the tovmship plans, and
refer to individual quarter-section unlts.

Exampless C 120 acres or more cultivated,
Cp3 80 to 120 acres cultivated
Op2 40-80 v
Cpl below 40 # n
A C abandoned ‘cultivation,
A Cp " " (patchy)
L irrigated field,

A small map show1ng distribution of cultivated lands is included
writh the report, ks

British Columbia ' AR

Vegetative features which apply to forested areas, Intended to be
ghown on a land classificatlon mapl

Light clearing (sub«climax growbh)
Heavy clearing (climex growth)

Exanples of the above types of cover as they occur in the province
are given, In general, the climax forest (sub-alpine type) is regarded as too
heavy for clearing and settlement,
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"QLSCUSSION OF CLASSIFICATION SYSTEMS IISTED IN TABLES 1 to 5

Topography = From the information &sdenbled under Table I, 1%t is‘evident that
two main systems of classifying topography are in tuse dh: thls countryy  They
are: .(1) slope classes based upon defined ranges of slope as expressed in
perdentage; (2) deseriptive topographical terns, such.as undulating,  rolling,
etc. In several provinces these two systems are partly conbined and in one .
topography is defined by a conblnation of slope, frequency and descriptive
terninology. ‘ b5 . ki £,

Tt will be noted that in some provincee topography is not shown on
the map, but is covered in soil type ‘deseriptions, Tlhere topography is shown,
it is evident that the number of classes that can be indicated on small scale
maps is limited, However, subJect to the scale 'of mapping used in the field,
any number . of tOpographlc classes may be ShOWn on the field sheets.

In several provinCes topographic classes ‘are descrlbed partly in
relation to the potential erosion, and partly to soil drainage and tillage
difficulties assoclated with specific topographic conditions, Pl

k It ‘is evident that local conditions of ré&lief, type of survey
conducted, and form of base map available, ‘have all influenced the methods
used to cla5s1fy topography.’ But making full allowance for thése modifying
factors, it is plain that widely differing systems of topographi¢ classifica~
tion are in use throughout Cahada, However, considerable information has
been asscembled, end it ia ovident toon that the various Canadian soil survey
organizations are keenly intdrested in this important soil mapping factor,

It may be assumed that relief is discussed in all soil réports,

External drainage. In msny*instéhces the informetion secured on drainage
included a 1ist of such features’ as rivers, lakes, etc, It was'felt that
these features belong to the base map and as such may form part of the work
of the sub-committee on soil maps and reports, In any event, for
reconnaissance surveys at least, prominent external drainage features are
generaglly accepted as shown on the base maps. \

A glance at Table 2 will indicaie that in most cases soll drainage
classes are shown separately on the soil map. They are: usually covered in
soil type descriptions., In one province a range of drainage conditions from
excessive to very poor is indicated on the map by soil series or phsses. In
another province soil phases described as “excessively drained", and:
"drainage restricted" are shown on the map, In provinces where saline
(alkali) areas are frequently encountered, such areas ave indicated on the

map by appropriate symbols and colours, ' Marshy ‘areas are' indicated in most
cases by the conventional symbol, Alluvial soils of depressional topography
and nuskeg areas or bog soils are mapped 'in one case, while rough estimations
of the percentage of poorly drained local areas 'are recorded:-on the field
sheets,

It would appear firom the information assembled in Table 2 that
drainage features are not mapped to the same extent as topography. This is
partly due to the fact that drainage is covered to a considerable extent in
soil type descriptions and in topographic descriptions or phases, Further-
morc, in some cases poorly drained areas cre too small to be showm
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separately on the reconnaissance map, The internal drainage of the soll
profile has to be taken into account in classifying and mapping seils, and
this feature is also related to external drainage, conditions, Hence it
would seem thet drdinage featu¥es must be discussed along ith soll type
characters, irrespective of whother or not drainage classes are shown on
the map, ~ b e ) .

Erogioh - The information presented in Table 3 indicates that where soil --*
erosion is mapped, two methods ate in use, In the first, erosion is covered
on the map by the soil series and phase. The second hmethod consists of
indicating erosion by symbols on the field sheets, and where the; scale gf The
mapping permits, on the final rap also, ' The tendency of the soll type b7
orode is als¢ discusséd under soil descriptions, and where erosion ig not
mopped, this is the method used to cover this factor, 2 (o

'In several instances the information shows that wind and water
erosion are recognized as separate parts of the erosion factor, In other
cases, however, no intimatiorn is given as to the form of erosion,

‘The abovq,rémérngappiyfto accelerated erosion; . In"several provinces
eroded land i 'shown on thé map by a special symbol and colour, This feature
mey include recent erogion, but in the mein applies to rough, broken .-
topography formed by -geological erosion,. Hence such areas may be regarded’
as relief or topographic features, A gimilar condition exists in the case of
old sand dune areas, which aré usually’ shown on the map by & standard symbol,

LSRRI D evTes ] e T ey | B X L AN sk

It is evident thet’considerabls variation exists across Canada in
the methods of mappirg’efésion and in the degree to which érosion is
clagsified, However, it is obvious that the kind and degree of ercsion
encountered in any arvea will largely determine the extent to which this factor
is'recognized. It'is unlikely that"erosion cen be satisfactorily classified
wntil it is encowitered in'the field, " It is'evident too'that a comprehensive
system of classifying' erosion requires the detailed or detailed reconnaissance
soil survey if the system 45 to be'expressed on the final mep,' On the other
hard the establishment 'of erosion classes’ enables the soil’ survey varty to
record a considerable amount of valuable information on the field mapping
sheets in any type of survey,

Stoniness - A glance at Table 4 will suggest that a greater measure of
wniformity exists in regard to the classification of stoniness than in regard
to any other factor, Filve provinces follow essentially the same method -
using five classes, ranging from stone-free to non-arable on account of
stoniness. The feature of this classification is that the degrees of stoniness
are related to their effect upon the agricultural use of the land,

The above stony classes aré: shown on‘the map in two provinces,
Otherwise, they are not shown on the recomm#issance map, but are recorded on
the field mapping sheets, They may be shown, However, on nore detailed maps,
In nearly all surveys stony and gravelly phases of soil types are shown on
the reconnaissance map,

In one prévihes stoniness is shown partly by soil series and partly
by phases., In this system the stones encountered in ‘the field have' been
classified according to size and shape., A less detailed method indicating
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variations in size is USed-in.nnother;provinoe. Otherwise, no_referenca is
nade to the size of the stones,: It may be assumed that tlie factor of
stoniness is discussed in the §oil survey reports of all ‘provinces, - - -

Vegetative Cover - As indicated in Table 5, the vegetative cover is not
shorm‘on the ordinasry soil ‘maps, But it 'is evident that-oonsiderable
information regarding vegetation is,secured in the field, Inh several
provintes a partial classification’of.the vegetative cover is made, and is
recorded on the field mapping sheetsi ‘In at least two provinces- ficld notes
covering native vegetation, cultivated,land, abandonment, weeds, etec. are
recorded, Such information is moré strictly a classification’of land use
than of vegetation, However, it .is information that can be:secured by, the
soil survey and hence may logically be discussed in the present section,

Tt will also be noted that in one svstem vegetation and land use
are shown on, the detailed riaps of:irrigation projeets,’ 'Ih another instance
records and data are secured of the botanical composition of forests and
-natural pastures during the counse of the ordinary s0il ‘survey,
SUGG}_?.STIONS AND REcommNDATIONs f'-RE'CEIVEDm-' BY THE susa-cono.ﬂITTEE

- The varlous Canadish soil survey organizations approached by the
sub-cormittee in 1941 were requested to forward suggestions or recomiendations
covering phvs1cal features which night be adopted by all Canadian soil surveys.

This roquest was not compiled wlth in all caSes, but those answers recolved
are glven below.

“ (1) Lack of unifornity both in fleld and laboratory investigations is one
of the greéatest weaknesses in 86il survey work, ‘The interpretation or
apolication of termin:logy to practical*uSe is in a large measure o case of
individuel estimation and Judgnent Nevertheless, the’ sinpler and nore
uniforn the so¥l terms are, the better 1t will be for agriculture end our
ovm progress,

This correspondent also suggests that -topography should be defined
by ternms such as level, rolling, ete, rather than by attenpting to assign
neasurable linits which in the nature of the survey are uncertain in their .
application, Furthermore, all measurable ohanges in topography ‘cannot be
shovm on the reconnaissanco scale map.

It is recommended that the terminology for stoniness should be
simple and flexible, 'and that it should recognize size of rock material as’
well as quentity, The system should provide for the separation of large
surface boulders from rock material of smaller dimengion., He notes that
farmers will often reémove a few 1arge boulders, but will not clear a mass
‘of smaller stones,

(2) 1In another case, reference is made to the mapping froction as providing
an easier method of oarrying information and this system is reoommended for |
use by Canadian soil surveys. '
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(3) FrOm another correspondent comes the suggestlon that terms used hy the
s0il surveyors, and borrowed!from':the geologist,- should be. deflned, :Examples
given include outwash alluv1um, deluvium, hummock, bluff kame, platequ.

,E.A -
i

(4) Another - sourderpointe out that the featurea covered in. thls.report are
in many cases local problems, or at least they have been treated R regard
to local conditions, Thus land mapped as hilly and hence regarded as non-
arable by one 'prévince may not be so-considered by another,. Furthoermore, a
system that vwould take in:all requirements.of all the provinces.might be °
cunbersome and unwieldy to the individual province, . These statenents are not
made to discourage uniformity, but rather to suggest caution in 1mplementing
1%, b 4s certain that ‘gome standards can be set. - i_,;e,-.< <

(5) In another caee, 1t is recommended that gt ; surveys “should be based on

aexial photography; that morainal: topography might be distinguished in most

glaciated areas, and that in some- cases the gradlng of forest cover is.
importent ARl i LR PO IO T i i ;

GOHGLUSIONS AND REGOMD QATIONS OF TH §UB-GOMMITTEE

Final recommendatlons of the Suchommittee oannot be submitted at
this stage, since the members have not yet had the opportunity of roviewing
all the material assembled in ‘the report, Suggestions embodied in the follow=
ing discussion are, -therefore; of 'a" tentative nature, and are: subJect to the
approvel of the Sub-GOmmittee a8’ a whole. ALY Segi, ' :

Qig It is suggeeted that flnal recommendations cannot be made by the sub—
committee in a preliminary report, ‘Such,a report may form the basis for a
discussion of the whole subject by the National Soil Survey .Committee.. We
may, therefore, express the hope that a.meeting of the National Committee
will be held this'year,''If the basis of:a uniform system can .be adoptefl at
tho meeting,’ the details may be left to a speclal committee.,g;-- .

2. In attempting to achieve standerdlzation of eoil survey methods, 1t is
important to differentiate between features shown on the published map and
those recorded on field mapplng sheets or described in note books .

3. In connection with the above statement it may be pointed ot that in
ordinary soil surveys, ‘much more 1nformatlon is secured in, the field than can
be shovm on the final: map. This material is extremely useful - Yo the prdvince
in which it is secured, In many cases specific information requested on
individual land parcels or on land.arbas may be obtained from the soil survey
field sheets and notes, It is suggested that in regard to-this type of
information, uniformity of methods is:not requlred and nay not even be
desirable, Local physical features may require special classification and
special methods of recording data in the.field, ‘In each province additions
are constantly being made to the field mapping symbols and descriptions., Tt
is of course desirable that as much anpossible of this field data should be
shovmn on the publlshed map. A TG DR ek

4y - 60N, therefore, auggested that thoee physical feetures that are to be
shown on the published map constitute: the chief problem in the adoption of
standard survey methods for Canada,
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5a: It is suggested that ene of the first objectlves is the standardization
of terms and symbols already in use, To give an example, topography may be
‘claseified as gently 'rolling by a number:of soil survey organizations, The
descriptions of this topographic clags,.the. methods of defining it, and the
meang of expressing it on maps may all differ between the various soil
surveys, The material listed in Tables 1 to B Will euggeet other examples
‘illustrating this point : B

6, In connection with the above -statement it'ie suggested thet vihile

complete standardization is desirable, it is most important to reach

: agreement on the definition of the physical factor involved, .Using the

above example again, it is more important to agree that the term “gently

rolling" will have the same 'meaning in.all seil surveys, than merely to
reach unlformlty in the method of expre551ng it on the map.

“Te Thatever mapping factors ‘may be adopted, it will be necessary to
decide the degree to which' they can-be shown on"different types of soil.
maps. Reconnalssance, detqlled reconnalssance, and detailed soil. -aps
represent not only differences in scale of mapping, but also differences
in methods and objectives of the soil _survey, Furthermere, in the cage of
gpecial surveys, such as those of 1rriget10n projects, it may be necessary

_to'show on the map certaln featuree not usually: 1ncluded in ordinary soil
_ Surveys. ;

'38_ Finally, it 1is suggeeted that one of the most importnnt requlrements

.l.U-L UlJU UDLILLUJ--LDIJ-IHUI).U UJ- U..U.J.J.UJ.IN..J.U‘Y J..Ll DUJ.,.I. L".H..l.& th'.y lLIOU)LUHD .I..D UU-U U“.-LﬂUUlLUU
of o permanent staff of highly trained soil scientists or pedologists,
Factors of permanency of ‘employment, salary,.title, promotlon,_etc. among
pedologlete vary throughout ‘Canada; both. within the -Dominion service and as
between Dominiori and Provincial.soil survey staffs,. In addition the lack

. of adequate room and other facilities is frequently, a. serious handicap to
efficient work, While this subject is not within the scope of this sub-
committee's activities, it is presented here becauee the members of the
sub-committee feel it is of vital importance to the future development of
goil survey work in Canada, Furthermore, the queetlon of personnel hae

not been raised by eny other sub—eommittee. B

DISCUSSION OF REPORT ON LANDSGAPE TERMINOLOGY

lir, STOBBE = The queetlon of landsoape -and the terminology which is used to
describe 1t is very important and it cen not be entirely divorced from soil
mapping, Every soll type or series has a. particular.characteristic type of
landscape and unless the landscape of each eoll unit is fully described the
job of mapping is nhot done properly,

The question is how much of the landscape variatlone should be
shovn in the maps and what should be described in the reporte” In many
provinces all references to landscapes are found in the reports, while in
other provinces some landscape:features are shown on the map, If these
features are described in thé report they should be presented in an
orderly fashion so that they can be referred to with ease, However, in view
of the fact that many users of the map do not read their reports carcfully
enough, as many landscape features as possible- shoqld be . 1ndicated on the
map a8 well as described “in the report tary > ¥ -

v
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Difficulty often arises in the field in determining significant
differences in.degree, such as differences. in slope, or. stoniness, etc.,. Wthh
should be indicated on the map, . :

Differences which are. 1ndicated must ‘be olearly defined in order to "
prevent .confudion. and also in . order.to bring about as much.unlformity between
various survey organizetions as'isg praotical Final agreement ean only be
brought about by correlatiort:in the field, :

s It is also very important to deflne clearly the termlnology which is
used in describing the landscape and: some closer, agreement should be obtained
in terminology;: The use of the;wrong terminology often exaggeratos.
comparativoly small dlfferences in the $ield, - i, : .

MR _LAJOIE - Would llke further information in regard to descriptive versus
measurable terminology. i sert o PR -

MR, MOSS - It is often hard,to descrlbe differencas in landscape sufficiently
o0 that the soils can be separated according to the descriptions and some
quantitative measure should be.:introduced where possible, As an example in
Saskatchewan they have tried to.measure. topography by the degree of the average
slope and the number of rolls within a mile,. This is easier in Sagkatchewan
than in some other provinces in view: of the existing civil land divisions.

MR, LAJOIE - Would it be possible to measure topographlc dlfferenoes from
topographlc maps? . . $hm : ;

MR, MOSS = Although topographio maps do indicate the general lay of land, they
usually do not indicate-topographic differences which have to be shown on soil
maps and they are, therefore, of very Limited value for this purpose,

PROF, E EILIS - In establishinp topographic dlfferences one- must start off with
the prlnolple that 'everything deviates from a level plain in.form and in degree,
These differences; at least in.form, can not be measured in.degrees of slope nor
in ‘the number of rolls in a: given dlstance, they must .be deseribed,

MR, MOSS =~ In the early surveys in Saskatchewan topographio differences were
deflnod in ‘descriptive terms in erder:-to. present: a pioture of the landscape and
to indicate any possible effect on land use, They worked fine as long as one
considered such broad:areas -as the Regina plains, the Missourl Coteau, etce,
they gave a broad picture’ of: the .landscape and coincided roughly with land use,
In these’ reconnaissance -surveys the topographic terms which were agsigned to an
arca umually depended on the 'experience of. the 1ndividual and on the type of
country which had been . surveyed last, because no definmte measurements were
used to check the topography, - : s :

IR, AATUND ~ External t0pograph;c*featurea are problems of geometzy and a
universal system of measurlng game should be. devisable for Canada.,

DR. KELLOGG - The U S Soil SurVBy has had flve teohnlcal eommltteos working on
the subject matter of thls one, report for three years, . .

Every soil scientist must decide what should go into thé note book and
what should be shown on the map, This is often most difficult, Only features
vhich are relevant’ should: be-shoym-on the map,. As far as slopes are concerned
this differs in different,areas,.. In some.cases. a.small slope’ difference is very
important, while in other sreas it has no significance, For éxample, some
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Rendzina’ solls do not erode at 37 'slope but erode severely at & 1% slope while
mogt soils do not erode to any marked degree at = 1% ‘slope, Tt fwould be! . . ¢
foolish to indicate such’ small differences in' ordinary soild, "It is hard to
get all relevant d1fferences, ‘and only theee, indicated by the soil map,’

In soll survey work the ‘legends should be contiolled and the necessary
revislons in them should be made as the occasion arieee' The fractional system
of symbols, uncontrolled, is not used in the U,S. Soil Burvey, Tt has two very
serious feults.. 2 hae the implied eesumption ‘that every combination is
possible which is not the case end (2) it provides ‘an unccntrolled Tegend,"
alloving the individual mappers to set up, unconséiolislyj all sorts of units,
Experiences in the U.S. with the fractional eymbole have not been satisfactory.
In some cases as many as 10 000 separations are ehcwn, where ae only .about 150
are relevant. In such an instance it is obvious that the mapper:tried to put
on the nap many things that should have gone only in hls notebook, The land-

cope  wos anulysed, ‘but the taek of cleeezficetionﬁ a prime respenelbllity of
the soll survey party = was' neatly avolded, ° :

In mapping 1ndividuﬁl Fentures ‘two' thinge have “to be considered
(l) Establishnent of classes of” indivlduﬂl ‘features, ‘such'ds, slope, pH,
texture, and structure, and (2) cohbinqtione of différences of all soil
features. Often differences in Sorié ‘one’ featurs cdineides with' differences
in cother features, ..

In the case of stoniness L 1f A1l othbr Soil charactoristics,are .
suitable for crop production except stoniness, then the degree of stoniness
should be showm in detail, but, on the other hand, it is useless to show the
‘dGErBB of a Stoninpqq with sone (1@""'9‘11 nn r‘\‘l""\n'mn t;'o hnn'r' and 1‘|ha11-1+-rh'|c\ -|nnﬂ

" ' In the case of erosion one rust dletlngulsh between susceptlbllity
to erosion and the effect of erosion that has already taken place on the
nabure and productivity of the land. It is not sufficient to show that
the . land has eroded 1" to 2™ w1thout reference 10! the soil cheractexletics..-
If the change in the scll due to eroelcn, or ‘the evidence of erosional. elfect,
are such that changes inland use reconmendatlons should 'be .nade, the erosion
danage should be shown on the rap, If on the other hand, the evidencos of
erosion do not warrant changes in land use, they are not relevant to the map
. but may be to the notebook In some cases even sevaeral irches ‘of eroglon may
not be serious. It is, therefcre, ceeentlal to define er031cn 1n reference
to each soil unit, .

¢ The establiehment of slope classes is exceptionelly dlfficult and
'3the systems 1n use are ‘not very good, The preeent elcpe classes: are usually
biased entirely on degree because it is easy to measure, We know that the
shepe of slopes and their general pattern, as well as thé length of slope;
have important influences on the suitabllity of thé ‘land and on susceptibility
to erosion, In the establishment of topographio classes the geomorphologist
can provide valuable information and assistance,

In the U.S, Soil Survey at present 5 main slope classes are in use
which are dpproximately as follows:'

1, . Level to nearly level ) 4, Strongly, or eteeply
2., Sloping to undulating " rolling. - .
3. Strongly'sloping or Ve iy TRIEHIYRT T T

gently rolling.

N.B. (A report by the U.S. Comnittee on slopee giv1ng exact
definitions will be made available at a later date).
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TG TP
The range in the degree of elepe,permitted for each of the- ‘clagsegi
overleee 'soimewhat "from orie- class. to the next tq permit;. adjustments in relatlon
to lqnd usg potentiality, In establishing the ‘slope classes such factors ag’ <o’
repidity of‘external’ drainage,fand,the use,.of :farm machinery, are also important, o
although the- latter differs” in’ differept areas and depends Yo some evtent on
custom, The ‘slope’alsé haf an: important,; bearing -on; eropion, although there dg'™
obv1ously not a strnight line function between slope and erosion for all eoile._f

4% b e it
PROF , BLLIS ﬁre your slope olassee such ag unduleting and rolling baeed on. ..
form or degree%'”- o W g 2o s X Wl B TR - Lk

F 7

¢ é e e o T L

DR, KELLOGG & They e baseatin degree, although we attempt to dlstineulsh
betWeen primerily siiiple slopesg~and primarily. cemplex slopes. The range of :
slope ie generally shown!in parenthesis, . - e o 135 I ”“: T
”f Would suggest that the committee on landscepe be;brohen up into e 5
number of smaller”sub-committees dealing with, ‘topography: or sloPe, .erogiony
stoniness, drainage, salts and silting, parent materials and’ rocks, 1and forms,
and land use terms, The geological definitions and terms should be as nearly
as poselble 1ike these ueed by geolégiste nnd geological apthorlties ehould be
referred to, = ‘v v ‘ sirteihs

§ B
I Lot 13

DR. LEAHEY -~ We have only very few surface geologists in Canada who could assist
us im thls work " £ e STt s g 4 g d i,

l '.‘.; .
L ' rapues Ty 5

St »}

MR, MOS8 & We‘ere bkt e in Saskamchewan in having the aerv1ces of Dr ko i
Edmunids , PPOfBSSOT ‘of BBOIOQY, Who haa spent 5 yeare on 5011 surveys and is g
familiar with otip v1ews. Lt | AR =) -5 i

DR, KELLOGG ~ If unlformity is de51red in the Dominion, the definitions muet be'
worked out at '‘d rather high level.of abstraction to permit more narrow local
definitions within the broad.élasses. ~The gently rolling. land in Québec..
probably will have'a different definition in fugures and 8. different significance
than that in southern Saskbtchewsn, . .

L N Ty R L i e "

MR, AALUND - Would'it not be -possible to delineste the, different topographio
clagseg first and then study and .explain their relevance afterward and desoribe.
them in the report? In many cases we do- not know the relevance of the :
differences at' the' time of enrvey., Eat ik ) ! AT

DR, KELLOGG = In that case 1t would be necessary to map eve;x pres of varigtion
which oceurs ) If erdsion-gn:some. solls does.not occur below a lO?ﬁhr 607 slope
why show Iinés*below the: criticel one? Relevance of fects isVery" important,.

We ‘¢an't’ possibly:map. .all .differences in all characteristics ‘but only those

which are relevant and this. variee with different areas. and eVen among

different soile in the same area,

MR, BOWSER - In: v cage. of the 607 slope which is etill farmed, would it be
shown as h a8 hilly 1and.-‘_:,v!. ;

DR,_KE] KELLOGG Sl it © Ran i Wt uq ;fjf*j~“' R IR
MR AALUND - we have ueed fractlonal symbols - with satisfaction. v

DR, KELLOGG -~ In hands of competent men the fractienal symbole can. be ueed, but
where the s surveyor is not so competent there is always ‘the tendency to create
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too many combinat1ons. "In facét, you may be. sure, the. ordinary surveyor vill

create a lot 'of unnecessary and some impossible combinations, If the fractional

notation 13 used it'is initially important to have ;a complete ‘and controlled
le end.
® Nearly every Sﬂll scientist wants to hedge from making def{nrte state-
ments, For example, some. land -may be: fermed which is shown on the maps ds too
stony for use, “It is difficult for. the. surveyors, to, act. definitely regardless
of such anomalies, i

The soil maps are not:being made for all times, Some former "useless"
soll is now used because of advances in agricultural science, ' Ve can ohange
interpretations with supplemental publications and recommendations,

Unusual circimstences in land management do not alter land types.,
There is often a tendency to stress. ‘the unugyal features and to. take the. e
obvious for granted. The usual, obvious things are often hardest to describe,
but they should be stressed and the unusual things should be mentioned in
comparison, In .order to overcome the heglect ;0of the obvious, it is the usual
thing in the U,S. Seoil: Survey for men to be essigned areas unlike those in
which they grew up, NG

Mr, BARIL - It is importent to differeot15£e between a Ie%el'"plein"'such as
the Champlain plein and a level plateau and should they be defined according -
to their origin? % : o Sove ;

DR LLOGG - The topography or relief is a characteristic of the soil type.'
A topographic map is important.and:of great - assistance in explaining the
relative position of the: land,. A supplempntery map to show the land Fforms is
also often valuable and land form descriptions should be a part of soil unit
definitions., The determination and definition of exact land forms often
involves the speciallzed nomenclabure used in. geomorphology.“,

IR, LAJOIE - In Quebec they have found thet the ordlnany contour maps (25'
interval) ere very useful on the upland in.the Eastern Townships but on the
plain of Montreal they are of very little or no. value.  In order to be of any
real value the contours would have to be at a 5' or 6' interval,

MR. WEBBER - Are plain tables stlll in use. by the U.S.. Soil Survey?

DR. KBLLOGG - Only on small special projects. The present surveys are almost
entirely based on air photographs which are 3,6" - 4" to the mile, * ~ = .

MR, STOBBE -~ Are the photographs compiled into mosalcs?

-

DR, 'KELLOGG - That is the least Batisfectory w&y of preparing a map. The
glotted template method is generally used, The Geological Survey in the U.S,
has used aerial photographs for ‘the préparstion .of topegraphic maps Whlch are
exceedingly accurate, This can not be done by amateurs, The U.S, Soil Survey_
likes to use the photographs or overlays, for field sheets and then transfer
the information to the'topographic maps prepared by.the Geological Survey, In
soik survey work geodetic accuracy is not very important, so long as the right .
relationship among features is meintained., The average soil’ surveyor can get
by with rather poor geodetics. If he were required to make highly eocurate
base maps he would soon forget what he is out for, :

This concluded the discussion on Landscape terminology and.the sub=-
committee was requested to reconsider their report in light of the discussions’
and report back to the meeting on Friday, : . !

The meeting adjourned at 12 a,m,
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Whe presented in three parteﬁ-;‘
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Prof: Ellig presented: an bﬁtllne of the.klnd of analysee which are_ raquired
by the surveyors in order to get a more accurate 1nterpretation ‘df” the ~ M
qualities of the soll. SRS fn i b iy rasing

L et i)
(h Bt o B

Mr. erght presented 8, sumary of the available 1nformation ‘on the thethods
of analyses which are in use. in: thﬂ various provinces, .. . . -

Dre Delong gave a brief summary on the typo of work which has been conducted
in foreigi ‘countries, ‘chiefly the British Empire and the U.S.

Members of Sub—committae

Profs. JeHe Ellle, Wlnnipeg, MAnltoba - Ghairman o W G o . A
Dre WeAe Delong, Macdonald College, P.Q. il e

Mr. L.E. Wright, Science Service,. Ottawa.

Dre GeRe Smith, Truro, Nova Scotia.

" THe revised ¥eports are jgiven on following pages. . .
SURE R e SR T TR o o
AN s by PlEby e ‘:-< . A 1,;: i z Ky d .‘. L ' :.- Ui A - A AN o f

kS 4 B

. Intgoductlon W 38 el e e Donteea i sne miGEMtr e o
i ¥ ; f—-n |. o s o % ' e

The Sub-eommitﬁee on Ghemioal and Phy51cal Analysas hereby presents
its initial eubmlssiOn o the.f;rst meetlng of "The National 8011 Survey
Committee". ook 4 . Y e,

‘The purpose of thie initial roport is to provoke discussion by the
eommlttee ‘as ‘a whole on the: subject: of .laboratory analyses, with the hope
that this will develop .a uriform congept of the objects and purposee of
undertaking laboratory analyses ofsoil matariale, ‘that information in respect
to thé procedu¥es- followsd in thewvarious soils lahoratories will be forth-
coming, and thét the ¥arious:problems encountered by Canadian soil laboratory
workers in Healing with the ‘Fespective:regional and local soils may be brought
to tho atten%ion of* the membershlp. :

RTBENL e
. Tho members of “the” Sub—ocmmittae did not ooneldar it advisable to
reeommend or to!‘fhdorde :specifie’ ‘laboratory prooedurea until the views of the
membershlp were expreseed and the: respective needs and probleme in different
parts of tha Dominion were studied more in detail. o able 3
A FEpEEeS - £ ¥ o

In’ order o direct ﬁho diﬂoussion to the deeined ands, a number of

quostions aro prosentod.
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1.

2

What is the purpose or object of making laborwtory determinations in
connoction with the soil survoy 1n Ganada?

A genoral statement may be givon in answer to this quostion as
follows: Tho objoot of widortaking laboratory determinations by Canadian
so0il survey workers is to acquire a fuller knowledge and a better under-
standing of the soils in the areas surveyed, and to give data, (supplementary
to field data), that will aid in solving or gimplifying the problems of
classifloation, utilization, anelloratlon and reolamation of suoh goils.

If this statement answers the first questiony’ then the following
addltional questions may be presented for consideration.

24 Wh&t iy the nature of the objects, (Le0sy soils), about which we are
to acquire knowledge and a better understanding? . ' i

3. What 1nformatlon ‘about soils: is desired, and what 1nformat10n can .
laboratory determinations conhtribute? and ;

Ao Vhat are the means or methods of analyses by which the required
information can be obtained?

-

at is the nature of the objec'ts (i.e., 50113), about whlch we, aro-

Wh
+n mire fuller knowledse?

Soils are complex natural bodies or objects. Like two other great
groups of natural objects, (i.0e, plants and animals), their characteristics
are determined by the characteristies and morphology of the various component
parts. Plants and animals are classified on the basis of their morphological
charactoristics and anatomy, not on complete chemical analyses of individual
gpecies. ©5Soils also have characteristics and component parts that cannot be
expresgsed or explained meraly by a statement of chemical analyses of the
wholes. To attempt to express complex natural bodies with too much simpllcity
only leads to confusion, and to erroneous conceptions.

The morphological character1stics and conditions of color, texture,
structure, consistency, constitution, ooncrotlons, intrusions and reaction
of the differont horizons .of a soil profile are (or should be) invariably
notoed and described in -the field observations of a 80il by.the soil surveyor.
Howover, laboratory datorm1natione ‘are often required to supplement the field
obsorvations and to give .infoimation about the components, but before under-
taking any analytical determinations of,a soil, it is important to remember
that the observed characteristics or conditions expressed in the soil profile,
are but the expression of. the sum total of the contributions made by the
various and varying ocmpononc parta. Theso soil components ineclude (1) the
gkoloton or mineral resorve; (2) the organic reserves (3) the absorption
complex; (4) tho concretions and intrusionsj (5) the soil solution; (6) the
soil airy and (7) the soil organiems. Therefore, to find. out what a soil
roalky is, the logical approach would appear to be either:-

(n) The separation of the components so that thay may be studied
indepondentlys
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or (b) The examination of the'oompoﬁents.as an assooiation of parts
that are built up into a pattern or fabriec,

The comiion oompohent parta of & soil and their derivation are
reviewed in Figure No., L. !
a2
3« What information about soila is desired, and what laboratory
determinations are indicated?

Difforent information is required by different workers, depending
upon ‘their interests and the purposes for which the'information is to be used.
(a) Thero is the information required by those who are interested in
soils as natural objects, l.0s, soll sclentists, who requiro information that
will contribute to their knowledge of Soils, &nd'that will ald.in the logical

classification of soils.

(b) There ie the 1nfornatlon required by those who are interestéd in
soils as the ‘mediuwn for the produstion of plants, i.0+, plant scientists,
5ronmnists ‘and farmersj horticulturists and gardeners; botanists and
foresters, etos, and all those who are interested in soils as the medium
which supports plants, animals and men.

(c) There'ls‘the information required by those who are inte%asted in
goils as earth material, i.e., techniclans, engineers, highway officials,
builders, ete., who require information about soils as base and foundation
materials, or as material for the constructlon of aarthworks, highways and
gbtructuro. :

(a) Information about aoi;s gcguirod by soil gecientists, eto:

The information requirad by soil scientlsta, goil surveyors, etc., and
the laboratory determinations that may be nceded to give the required
information in respect to the soil components are outlined in Table No. l.

Tho observations mado im. the field, supplomented with the minimal
routine laboratory determinations listed in Table No.l, may give all the
information immediataly required by the soil surveyor for mapping and
classifying the soils in a particular area. Where this is tho case, and the
necessary undorstanding of the.soils and of the soil forming processes
involved are obtainedy there is little point in embarking further on tedlous
and time consuming analytical determinations. On the other hand, where the
goil scientists has to compare eriteria of representative soils from different
rogions, or where specific soils are to be studled, more detailed quantitative
chemical data may be essential, -

Tha chemical characteristics of soils that are of most value in
throwing light on the soil forming processes, and about which quantitative
data may be needed when full information is required can be listed in _groups
as followsgs
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& The mineral-chemical eompositioh of the soil,
A ia) The alkalies,
(baoe oo kDY The- alkalie=earths,t  w ideni nx
(¢) Tho, mesquioxidesy- o . il
(d) The silicas
“13 RS e dmpoutids “fhat aie pfeclpltated naturally in certain i
soils, such as =
we PR e Alkali—earth,carbonatﬁs, T O R e s S
Gypsum, ) PRIR IR S o s S
Iron concretlons, etc.
: 37” : The ‘natiire and uharacterlstlcﬂ of fhe 5011 adsorpt;on complax,
' " {(minerdlogy and baso status, otda)

. «The characteristics of the soll:sclutioen as reVealed by a watar
extracty - (Soluble salts and: soluble humus) : £

5 Tho nature and charhvteristics of the’ 5011 organlc matter
(humus), and

e

|

- fo~

The -oxidation and reduction potentials.’
"l- 1
The ovaluatlon of theae groups by horlzon- pointq to the processea ;
involved, and indicates what is ramoved and what agcumulataa in tbe respective
soil horizonsg. (See Figure No. 2) However, all these data, are not, needed
in every case. The procedure will' depend upon whether the soil iz well or
poorly drained, and whother the .soil has been.subject to weathering (or

'Innn'ln-unn-\ -nn non r:'\"-ir'l rnar'l-inr'u in a mnﬂ-‘nm +1nn+ -1c| 'mnh'l"r"n'l or. Fﬂ"ﬂ'h'{'.'\f H1kﬂ11ﬂﬂ'
or in a modlum that is alkallne in rpactlon., .- T Y

»

To permit easioer’ uombarison of the ‘mineral-chemical condition of the
rospective soil horizons, the analytical dota are often expressed in '
molecular value ratios as:-

3 ; i )
T TR S i oo . Yiely

L X . ik DR 7 P oy

810,
= - Bilica/sesquioxide ratios ¢
e ) e ARG S I Sl el
A1203 + FG203 SO A il & i SR Lt e
510 s 3t e T b o . . el
3 _ = 8o Silica/alumina ratio ..
3,31203
Y T e - W L UL O s
T = 8f. Silied/iron ratio.:
% Ehar S Fog0y 1 5 _ PPy
K0 + Nag0 T A ¥
= ba; Alkali/alumina ratio.
Yiong 5 _ . poy
il Gao + Mgo Sk | apip
s M = bay Alkali earth/alumina rétio.
Al50

The value of such quantitative determinations to the soil scientist is obvious,
but arc they necessary to the soil surveyor?
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TABIE NO. 1

The component parts of soil, the information required, and laboratory determinations that may be
undertaken, supplementary to field observations, to give a betiter understanding of the soil components.

Determinations to give information required

Component parts Information desired .

of soil e

Minimal routine
determinations

Other determinations({only
where possible or reguired)

1) Skeletorn oF =~ - (a) Texture or dlameter size
mineral reserve
.(b) Mineralogy or variety of

ceBoosocoOPROREPORBO R

¥ minerals : ) or microscope
(c) Condition or degree of (c)
1 alteration - )

.‘.."l.“....-..-l.‘
8

2) Organic matter or
organic reserve
Ratios

(b)

(b) Gondition of organlc_
matter

..CI..“.I.Il..l'.'.’."...‘-l-‘.

- (Dead. orgenisns),

3) Adsorption
Complex

..... pH

(b) Base sthtus
Gataons present in
M.E. and per cent
Degree of saturation -
" (8 value)

(¢} Amount of I mineral colloid

s9vevavesvesctcnoasensren

II organic c01101d
(a) Characteristics or mlner--
*  alogy of mineral colloids -

ntlﬂl.l'.l.l:ﬂ..l'.ll.‘....l..‘l‘..l...‘....l.'ll..ll..lbl.‘ll

ss0n0ale
scsvspass

L]
LA R R E R ERE R EREEEREERE IR RN IR I I I I A I A T I I R R O B I O A e e

(a) Mechanical analyses
& moisture equivalent
(b) Examination by 1ens_

ool.lonu..c‘coa.l.la—--Cl-o--..n'--cl.a‘o..t.o-.loo.c-.oa..

(2) Amount of organic matter . (a) Organic carbon and -
total nitrogen, C/N

»
“scesessseeemsvascs 00 se s

T,

(b) Petrographlc analy51s
of sand and silt
(¢) fraction - %

L N N N N NN RS ]

(b) Fractlonatlan of ‘orzanic
matter - (Taksman,etc.)

Poveseo0eeeesrresRREBES eseow

(2). T value

(») (8 value

(#sE. of bases prescnt

(c) Determindticn of the-
colleids

(d) Hnsralogical composit-
" . Zion of clay minerals
“-and colloids.
Optical examination
Chemical analysiy~ -
- X-ray patterns (or)

764888060006 ¢0080088080800006008000000s0ao000000WRdEe -Il'll.l..ll.'.."..
v

ccssecsecresccescoeencascneEERO0B0 0SS

Continued -
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TABIE NO. 1 (Continued)

Determinations to give ‘information required

() Amount of soluble
salts (where present
Cations and anions

(b) Amount and kind of
soluble salts ;

)

(c) Amount ané color of

(e) Amount and color of
' soluble. humus

‘soluble organic Hatter

--qlnp.lgllllolnol-lll..'.-.-lo.l..l..nc.c--.u----l.l-r-r-.u-.-na-.-‘dc---ci--c----a-l------0-----0--.---.-

6) Soil air Field datermlnatlons of
porosity,. etc. ' Examination
ef structural aggregation
‘and pore spaces

Component parts . information desired . Minimal routine + Other determinations(only
of soil 5 s B - detsrminations . where possible or required)
4) Concretions - Variety, form and _ « (a) Optioal examination E Chemical analysis as
and « chemical compesition + (b) Qualitative chemical: required
intrusions E ; - . end physical tests =+ i
. 5 . of specimens as .
4 . required . _
5) Soil solution (2) Reaction. 2 (a) pH .
: X

.Porosity, dralnage,_and size . Field observation
of air cavities -

seneveaans
sesen0Bens
" a0 080000

P
!.I..I.I.t.l..l-.l-.“..-.....lI'.Cll“‘.‘r“.v‘l.'..Io-.tuvlu.l-Iv.l-..il..-"ll--l---t.lo'.i..lﬂl‘l.-.l..

7) Soil organisms = . (a) Spacies & ' ' = "‘V151ble evidence of. * Where facilities are avail-
Flora and * 3 (b) Activities * condition of organic * "able. Determination of -
fauna 4 S E : . deposits s .speé¢ies by horizon depths

% o Y T i e + on typicdl soils - Activities
. s :.as a special program
Fewe - General. detenmlnatlons freqpantly requlrad of the 5011 as a whole in each horizon of the soil profile

. Golor; . taxture, structure con51stency and constitution; pH.

-9L



SOIL FORMING PROCESSES

- PRAIRIE —_— e TRANJITION BELT —0 - FOREST ~

Steppe Prairie Prairie and Aspen grove Decidwous and Mized fPorest Coniferous forest.

=
K
5 e
il s
: : |3
£ e 2 s
i = \ : Lls
:‘3 _: —_cggg_k_k ! E H
'3 % S S ’ 4 'E
= : * e :|s
“ 4 s
. S ri 3 (=
i o > l= . \ s <9 z
s D e E e L2 . Y 2 - ,
3 . n
Ercws eprth Dark &:\-Mh Biackearth Worthern Blackearth Grey-black Groy-wooded Pedzol
: ::g c:s“ss"b"d's Calcivm sulphate Caleium carbonate
Ma ¥ a3 Corboaates
PROCESSES . :
ALKALINE ALKALINE - NEUTRAL NEUTRAL NEUTRAL-ACID ACID
INCREASE IN SUPPLY OF WATER ————
INCREASE IN DECOMPOSITION OF MINERALS ——
— INCREASE IN BASE SATURATION S
INCREASE IN ADSORBED H AND ACIDITY —
——— FLOCCULATION e ILLUVIATIOMN —
High CALCIUM Low
ANIC MATT Accumulates on the solil
B cmmsiiates o e ot “\\—\\ ‘\‘\\ \ Quantity in profile is low
increases in quaritily and depth
Csiciphilous plants N Calciphobous plants
P-oreEﬂa'ﬂa"s rich grasses < srains MERDCEN s PO TASITO M Carbohydrate producing woedy plants
Efficient vsers of N.and Ca. Efficient vsers of K. with low N.
Acidity inhibits worms <bacteria. hence low Noy.
P affecied b1 Ca P high in organic forms PHOSPHATE P affected bq Fe. and Al.

Dept of 3ails
iversity of Man:
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(b) Information about scils roquircd by those who are intorested in soils
ag a mediuwn in which to pgrow plantss:

Tn this connection the essentinl or fundamental relationship of
goils to plants may be enumernted as followss:

(1) Soils are the medium in which plants germinate and develop their
jntake syster, hence the physical conditions of the soil are of prime
importances

(2) Soils must supply the plants with water, but the water must not
be in oxcess. ‘

(3) Soils must supply the plants with all the nutrients required,
except those obtained from aires .

(4) The soll roaction must be favorable for theé plants produced.

(5) The soil must be reasonably free from toxic substances and
reagsonably free from soil borne discases.

Tf those conditiona avo satisfactory, the soil will be favorable
for the spocific typo of plant or erop production in which the usors of the
goil are interestods

The - information required by soil users therofore may be outlined
in Tablo No. 2. :

(¢) Information abowt soil and earth materials requiroed by engzinoers,
 lechniglans, obc.:

. The information roquired by technicians, ongineers, highway
officials, otcay is more or lese eoncornod with physical proporties. Thoey
are intorestod in soils as oarth materials rather than in soils us natural
objocts, or os the modiwn for the production of plants and other organisms.

Exanples:

Examples of the physical or mechanical data required
by these workers includos

- Mechanical analysis
Donsity (actual and apparent)
Water rolationships and moisturc tosts
Structure ' :
. Plasticity and gonsistoncy
Cohoglon
Permoability
Shrinkago and swolling
Comprosslon tosts
Behaviour under loads
Learing and loading tests
Shearing rosistance
Stability of slopes, and erodability
Trial mixes for aggrepgute~binder baso
sonstruction, etc.



TABIE NO.

0.2

So0il information reguirsd -

Houtine. and speclflc or specinl determinations
-t0 give information required

Texture and s0il €lass = = = = = = = = = = = = ~ -

Water relotionship = = = = = = = = = =i = = == =

Workability
(Perﬁé;bility e o e e L ) e i

{Exturﬁhl - Topograpay - G e e

4 2 E‘ (Porosity
Drainage (- ( :
; {Internal -(Consti tion o
¢ (Substrlua ] 4
w - 7 (Organmicmatter = = = = = = = = = - =~
e g— y
(

g (litrogeh = = = = = = = = = = = = - =
Fertility [ . : o ® -
(Availability and reserve of
(mineral nutrient elements

Lime requirement, if"
Depth of lime layer,
Lime excess -
Sclubls salts

ther harmful substances - - - -

S0il borne disecases

Toxieity, ete:=

Mschanipal analysis, and organic matter

(2) Moisture equivalent, or
9. T

.b) Hygroscopic coefficient

cceppPOomWODOAYEBEAE

Observation + aggregats analysis and strength
ageregation, - (where required or necussarj) =
*{Jpper .lower plastic limits = (Atterberg

(Censtonts whore ﬂeedad\
observations and tests
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akssrvations and data

*ore space determinstions and rats of percolation

tests. (Where tequired)
Field observatiens with laboratory tests as resquired
'ield ocbservations
Organic earbon (Condition of organie wmatter and
© {dogrese of disintegration of organiec
(matter s

Total nitrozon

(Deterainations as required for local conditionss=--:
(S0il ammlysis - Plant analysis - Biclogical assays
(Colorimetric in field. (Approximate).
(Electrometer in laboratory)
lime requirement detertiinations ;
ield observetiocns and tests with di
determination
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*Anelysis of 1:5 water extract.

*Determinations as required

'Detarvinmtions as biologieal laboratory facilities
LS ) availables.
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Some of the physiecal informiation about soils required by engineérs
and construction workers can be obtained from the data normally compiled by
the soil survey. Tho additional data required in construetion projects,
etc., should normally be obtained in the mechanics laboratories of the
technicians concernod.

4. What are the means or,methods of analyses by which the information
roquired can bo obtained?

As tho sgoil survey sbartod independently in most of the provinces,
each laboratory had to work out and adopt analytical methods that appoared
to suit the local roquiroments, or as facilities pormitted.

When the National Soil Survey Committeo was organized, a survey by
questionnaire was nade of the laboratory methods followed in the co=operating
goils laboratorios in Canada. Tt has beon reoviewed by a member of the Sub=
conmittee*. Tho data obtained from the quostionnaires have proved to be
incompleto or are now out-of=dato, hence it is not thought advisable to record
oh incomplete or mislecading tabulation of the mothods now in use. Ag this is
the first time the mombers of the National $oil Survey Committee have been
brought together, this Sub=committoo invites free discussion of tho questions
here presented, and urges that oach laboratory co=operate by submitting for
genoral information, an outline of (1) method of soil sampling, and (2)
methods of laboratory anolyses followed, together with notation of the specinl
problems encountered. As this information is not at present available, tho
Sub=comnittee i1s not prepared to recomuend the genoral adoption of specific
methods.

As a contribution to tho subjoct undor discussion, a membor¥* of
this Sub-committeo has reviewod a survey of laboratory mothods made by "The
committoe on Laboratory Studios supplementary to Soil Classification" of
the "Soil Selonce Soolety of Americae". This summary is presented in tabular
form as follows: :

Analytienl datw which the Committee on Laboratory Studies
Supplemontary to Soil Classification of the So0il Science Society of America
suggested (at the 1938 meoting of tho socioty) should be obtained in order
adoquately to deseribe soils. This comsitteo subsequently reported a sube
stantial measure of agreoment among the soils workers of the United States
with regard to the need for theme detorminations.

Determinations Prﬁnafily Related Dotorninations Primarily Related
to to
Soil Classification - Soll Management ond Land Use
l. Mechanioal analysis with increased l. Mechanical analysis

emphasis on fractions of 50 microns
and less in diameter

2« Structural analysis ] 2. Struotural analysis
Volume welght Voluno wolght
Capillary and non=capillary =0 = ~ @« = = = = = = =

porosity probably at fiocld

moisture capacity '

Extont and stability of aggregation e I
* Lo Be Wright - % We As Dolong
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Determinations Priiarily Related
to '
__50il .Classification

3¢ Water relaticnships
infiltration
Moisture equivalent
I neasurenents

4o Soil consistency of wvarious
horizons

B Soll colour

Ll pH
20 Carbonates

3. Bagm exchange capacity, oxchange-

' able bases, base saturation,
exchangeable caleiun, mapgnesiun,
potassiun and perhaps sodlum
(western soils)a

4,  Organic matter

5e - Nitrogen-

6. Phosphorus (probahly deterw;ned

. at two pH values).

T« Halt comtent (western soils)
carbonatcss calciuA, magn@smwa
and godium

0. Analysis of colleidal fraction

. Exchange capacity

GCompleote avcurats chonieal analysis,
aineralogical analysis -~ including
the ewbire soil

Datarnlnatlons Prinarily Related

Ty
Swll Hamagenent and Land Use

9e

10.

Water relafionships
Possibility of infiltration

Alr and water capacity

- mm mE e Ew e m e e wm mm w em e

50il colour

Organic matter
Nitrogen
Available phosphorus

Salt content (western soils)

Available caleiwu and potassium

I'ield responses
Greenhouse repponscs

Summary of replics to gquestionnaire preparcd by the Committee on
Laboratory Studies Supplementary te Soil Classification of the Soil Seience
Society of America and reported upon at the 1936 moeting of that socisty.
Analytical Choices of the soilg workers of twonty-four states in respect of
analytical data supplementary to mechanicnl qnwlyuls, ranked in order of

percentage GhUOSlng a given deternination.
Date Dusired

lo- yH o

2 Available phos1horus
3. Organlc mattsr

4e  Nitrogen .

e  Availablo potassgiun

Por Oent Desiring

nniuiol o2
O > oW
-

O MWl
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Data Dosired fams s Per Cent Desiring
6. Exchange capaclty 37.5
T+ Groonhouse rosponsos 29.1
8. ‘Bxchangeable cealcium : 25.0
9. Volume weight Y 25.0
10. Salt content 20.8
11. TField responses 20.8
12, Permeability (inflltrutlon) 20.8
13. Aggrogation 20.8
l4. Colloidal propoerties 16.7
15« Moisture equivalent . ] 16.7
16. Colour i 16.7
17« Total analysis 12,5
18. Exchangoable magnesiun 12.5
19. Plasticity ' 8.3
20. : Carbonates - . - 8e3
21, Exchangaable hydrogen - 4al

In conolusion tho neubars of this Sub=committoe on Chemical and
Physioal Analyses of the National Soil Survey Committee suggest that the
first essential to be dealt with 1s a common concept of the purpose and
* object of laboratory methods. "Tho why" and "“The where" should be agreed
upon by thé comaittee as a whole before the Sub~committee are in a position
to suggest "the how."

Resommendations

1s We would recommend that tho soil survey unit in oach province
attompt to make the minimal roubine physieal and chemical determinations,
as outlined in Table No. 1 on routine soil samples as required by the
respective soll survey unitsj and we recommond that each soils laboratory,
wherever possible, undertake to select representative regional soil profiles
and to conduct ecompleto chemical analysis of same for the purposes of
interpreting the soil-forming processes involved. It is further recommended,
where questions arise respocting soils which are of doubtful category, that
‘complete chemical analytical data also be obtained.

2. It is the oplnlon of this Sub=committee that where analyses for the
assessment of fertility status arc being used, an effort bo made to obtain
definite information concerning the ralatlonshlp of the results secured by
laboratory determinations to the results of crop response in the field..

3e We recommend that, where possible, soil survey laboratoriocs attempt
‘o secure the information about soils as outlined in Table No. 2, with the
exception of the: fertility determinations. No rocommendations of method to
usge is made in:respect to tho latter at this tlmu, pending further.study.
(Sse recommendatlon Noe 2) -

. b Thls Sub-uommlttae drawa attontion to the fact that it is highly
desirable for all laboratory doberminations to conform to uPprovad gtandard
procedure. With this in view, wo request that each soils laboratory outline
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in detail the methods used in taking and preparing samples for laboratory
analysis, and request that such outlines be submitted to the Chairman of
this Sub-committee for study, and for guidance in drafting procedures that
may be recommended. Further, in view of the discussions at this conference,
and the changes in methods of analysis which have come into use since the
survey of methods was made in 1941, this Sub-cormittee requests that each
goils laboratory, inecluding the Soilg Laburatory at Swift Current, prepare
an outline of the nethods of analysis, (with roferences), now in use in the
regpective laboratories for the information of this Sub-comnittes.

54 In order to avoid confusion and duplication in collaboration, we
recommend that the secretary of the National Soil Survey Comnittee, because
of his official ecapacity, obtain the information promised by Dr. Kellogg in
rospact to the technique of analysis, and to mako same available for tho
guidance of the Sub=coumittee on Physical and Chemical Analysecs.

DISCUSSION OF THE REPORT ON CHEMICAL AND PHYSICAL ANALYSES

Dre. Laird - In Dritish Columbia no routine chemnical analyses have been
conducted to dato on geil survoy samples. Such chemical information as has
been obtained has been porformced by the Department of Chemistry, Ottawa,
through the kind co~oporation of Science Services, Ottawa. Arrangeuonts are
boing made to start soue chemieal analyses in 3.Ce for the futurc.

Some chemieal work has been done in relation to fertility problems
on some snils also some comparatlve chemical-biological studies have been
pade of soide soll p;‘ufiluﬁ- The }Jiulugiuul sbudiss of the pl"ufllfs’ horlaons
of Pineview, Vanderhoof and Nulki soils have yielded some very interesting
results., The distribution of the organiec fractions differed in the wvarious
horizonse. This information, indicating the breakdown of the proteins by the
various micro~organismns, showed great differences in tho number of actinomyces
in the B horizons of the different sgoills. %

Dre Wyatt said that thoy have been doing considerable work on soils from the
biological point of view. Moat of the studies havo been devoted to the
examination of tho end products of Liologiewl asctions which together with the
cheideal work helps in interpreting eoil conditions..

Mr. Moss stated that in Saskatohewan they would like to have full informaticn
on the main goil assoclations which thoy have mapped and especially on the
major new assceiations which will bo encountered. This would inelude complete
chemieal analyses, as woll as some data on the  mineral make-up and the physical
conditions of the soll. To~date thoir data on the last two points is too
limitods They would also like to have comparative studies on composite virgin
and cultivated soilse ‘ ; 3

Profs Ruhnke = The.amount and kind of work that has beon conducted in Ontario
has been largoly dictated by the funds and staff which were availablo. Most
of the analytical information which has beon collected in Ontarioc is largely
of utilitarian naturc and the fertility aspcect has boen mainly concerned with.
The simpler methods of analyses have been mainly used because facilitles were
not available fcr nore complete analyses. It is felt that a larger number of
simple tests would show the general trend of requirements better than a few
moro accurate resulltse




. 83.

Mr. Baril stated that in Quoboc thoy are doing a considerable amount of
analytical work on the regular soil survey samples. Their analysis consist
mainly of complete tobtals and of oxchangoable basess Ho felt that some :
inquiry should be made, into what work shvuld.be done and what the value of
some of the determinatiouns is.. A. clo%dr exqminatlon shuuld also be made of
gomg of tho mothods which are in use ﬂnﬂ puch mathads ns aro unsatisfactory
and which are used mdlnly for oonvenlenca should be digearded. Mr. Daril
. folt that they should have 1n£crmation an the nature of the clay fraction,
and that they should also do gome work on-tho fractlonatlon of organic
maitor. S

Mre Aalund statod that in NeB. conplete ohemical analysis were performed on
.“the main soils mappeds - Tho apount of work done was limited due to lack of
available time. :He would'like to have .sqne .suggostions from the comaittee
ge %o what typo of analyeis should be performed. Ho was not sure that at
the present timeo the chemical information whieh was obtalned did give them.
the' information dosireds . e P

Dre_Smith. thought that total. chomical analysis wore important and should be
‘porformod on all soil merics. If this information could not be used at
preseni it:should be kept for historical rogerds. Only in thls manner can
wo gradually aaewﬂulata the necessary 1nforM¢tion rag¢rd1ng our soilsg.

Mr. Stobbe stated that he oonsidered chemicwl analyala as a very 1mportant
phase of the goil survey work. In tho classiflcation and. the - interpretation
of the bohaviour of the soll we nepd more accurate measuremonts of the
" chomical and physical characteristics of tho soil than more visual observ~
atior. What would give tho best measure of the. therent goil characteristics
we do not knows. Profe Ellls has suggesbod .a- number: of tosts and various
ahalysls, which might bo mado. With the oxeoption of the more simple tests,
the more elaborato mineralogieal, xrays and chomical tests are out of the
. reach of our averago soll surveyory bocause they require, special equlpment,
specially trained personnol and they are very tilme consuning.

Up to-date we have heen perform1n& complate cheulcal analysis in
nmany provinces, not, as far as I .aur-concerned atb: loast, for historical
records but to obtain as. good a picture, as-we know how, of the chemical
gtatus of the soile Outside of the somplete chemlcal analysis I do not know
of any other measure that wo could use to~day with our presont staff and
equipmont which would give us a picture of the movemont and accunulation of
the variousrelvments and organic mattor in the soil, This information is
very dmportant, especially in thu olassification of the. woodlnnd soils such
as they grey-brown podsolic,-brown ppedselic and podsol B0ils. The total
analysls also give us some Anfomation on tho rescryve, of nitrogen, line,
magensium, phosphorous, potash, etc., in the soil. This information together
with the. analysis. of {tho exehangoable bases: gp a long way in 1nterpret1ng
'the fertllity status of thu goile : ‘

5 % '
I fully aEreo thit Ve nead nore inform¢t10n to gqt a couplehe
picture reﬂardlng tho mako-up tand, behayviour of our goils and I am fully in
accord.-with. the suggestiona whieh: Prof, Ellis has nade. Porhaps some of the
analytical work suggested by him will give us the information we need, but I
do think ab bthe: same time:that we should at the present.not -neglect our total
analysis of the major genotic .soil unitg. This work-does provide us with some
definite information now which we otherwise would not have.
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Dr., Kollogg = The series of analytical determinations which should be made
may depend to a large extent on the problems ‘at hand and on special circum=-
stances. Thus in some 50115, information on exchangeable calcium and
magnesium may be very 1mportant, while in other soils these determinations
are unnecessary as the soil is known to be well supplied with these elements.
‘Again information on the amount of soluble salts present in "alkali" and
Solonetz soils is very important, while in ‘many other soils it would be a
waste of time to run these analyses.

Concerning the methods of analysis which are being used in the U.S.
he referred the committee to Dr. L.T. Alexander of the Plant Industry
Station, Beltsville, . Maryland for total analysis and to Dr. Michael Peech of
Cornell University for methods on available plant nutrients and quick tests.
He also recommended the methods outlired 1n the January lssue of Soil Science.

The mechanical analysea are moinly used for the determinations of
textures and the size distribution of soil particles. For the definition of
the soil classes the field texturing by trained surveyors has become more or
loss stahdard. Variations.of the soil class in the field texturing havé been
less over a period of years than the variation in the percentage of soparates .
obtained by mechanical analyses. The latter variation has been due to
improvements in methods and more complete dispersion which has been obtained
by the improved methods. As a result, it has become necessary to change the
limits of the soil classes in.order that the mechanical analysis will fall in
line with the field texturing. By changing the limits it is relatively easy
to get correlation within the same soil zone but trouble often arises if the
corrolation is carried through from onc zone to another. The difficulty is
due to the fact that field soil textures depend to a large extent on the
nature of the colloids present and this is not shown by mcchanical analysiss

The Bouyoucous mothod of analysis is cheap and quick, but it is not
very accurate. Modifications of it are widely used by the public roads
departments and in many soils laboratories. This method can be used as a
comparison between different soils but it is not suitable for fitting the
soils into the respective soil classes. Whenever it 1s employed the 0.002
m.m. fraction should be used for the clay.

The total chemical analyses of the soil are ih many cases needed as
a background for the lnterpretaﬁlon of quick tests, base exchange, ete. In
many instances information on total analysis can not be made use of until
more information’ rogarding the soil is obtalnad.

The' determination of the clay minerals of the soil is very important
as they often determine the physical and chemical behaviour of the soilsy but
this work is expensive and highly techqlcal. It can only be used to-day for
specinl studies. * Some rapid methods have recently been developed, based on
hoating curves, which have sonsiderable promise. Portable sets are now' avall-
able which make it pnssible to perform this work as routine analysis.

_ The 1mportance of basg exchange determinations is taken for granted
by everyone and thls 1nformat10n should be obtalned for the important soil
gerios.
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.. The, fra¢tioqation of organic.matter probably .will give up- consider=
able’ 1nformation regardlng the devslopment'and the, productivity. of our soils,
but here again it is difficult to say where to draw the line between tho
different fractions,

4 The methods of ana1v31§ for available plant nutr:ants aro :likely -to
give mlsleadl g results unlesg exnert+y11ntarpreted, yet they are going to be
used. ' They are of value in making rgcomuepdations regardlng .the use of
fortilizers if they are in competent hands. - However,-in this work too we
ghould not limit ourselves to surface soils, In some cases the success or
failure of a soil tq produce ¢rops dopends ¢n the: fertlllty Btatus of the
subsoll, . st s it f e A

The range within a soil is a very important factor to consider in
doing analytical work. It bqeomeﬂuvgyykgogtly to.gtydy the entire range by
the standard methods. g ,; o iy 3 ; FSh, 48

Uaually 2 OOO 000 pounds are con51dered as the welght of. plow depth
por acre. This is very misleadlng and the detennlnation of the simple welght
of all our 1mportant soils would be helpful. e -

Dr. Atkinson - What effeét has orgenic matter'oh'the'textufe and is this
considered in determining textures? ;

Dre Kellogg = In some cases the organic matter makes the sqil appear heavier
and in other casos lighter. In the U.S, Soil Survey mechanical analysis-are
performed on'most surface samples and the results obtained carry the most
woight in deciding on the soil olass. By .using the modified pipette method
the organic matter is destroyed. y it et A et il = LR

'Dr.:DeIo g - Shggested'that'if 'the committoe is to comtinue with physical
analyais a physicist shoyld be added; %o the, oommlttee.r :

Drs Leahoy = Stated that thare is a. considerable dmaagraemenﬁ in “the exprassion
of analytical data and the committee should bring forth some, suggestions in
this regard.

Prof, Ruhnke - How fixed are mapping unlts or soil types” Frequently it is
1mp0351ble or impractical to define or fix these units very closely. In a
similar manner it may not be desirable to have the methods fixed too rigidly
as some modifications may work more aatlsfactory on some soils than on othersa
In any event the results obtained from the modified methods may not vary so
widely as the varlutions within the 2ame mapplng units ..

Mry Stobbe - If 1% becomes neaessary “or’ désirable to use different modifica-
tions of the same method thore must be.reasons for; thise If such is the case
they should be alearly, stated whenxa suryey of the methods, which are in use,
is pade. N T
Dre Kellogg ~ The eharacteristies on which the soilis mappsd or clasalfled
are usually constant. In such units cleser carr¢lation ig ysually obtained in
such doterminations as pH, exchangeable calcium, etos,.which are definitely
related to observable features, than with available ghosphorous, for example,
which ean vary a great deal independently of the characteristics used in
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ol ! vy
classiflcaﬁlon. On the" gthor hﬂnﬂ,aauch e mgnt qs cobalt re. uaually more
closely related to the parﬁnt m&ieri&i f A eisngi than to ﬁpp gﬂnatic 5011
tLypo. sl et Msleii
1 - Two things must be considered in & goil type as far as ;ts produc-
tivity is conserned. Qne is. tho praaent nutrlaht sta%us and the. othaq is tthe
respon51venaas to managampnt., The roaponslvanass does not depqnd entiraly on
the lack of. fertillzqr lngrﬁdientq in tha 5011 buﬁ to a graat oxtont on the
physlcal conditions of the soil-_t:. wx % ,“r;: it o o
e T standardizatlon Yo" Tl the meﬁhods of analysia is dlfflquit

because different types of soils require different types of enslysis and’ often

also. dliferent.mathodq.gﬂﬁsw ,_k o { Bl p d?n:f

Prof. Ellis - In the prairie ragiona wa ara generally mora concerned with
physlcal features of the soil, while in the east we are ‘more concerned w1th
.feortility problems. The quaghion, of hoy fine a method should he.used to measure
-differences.is dlfflnult te answer.‘:We Jave - considerable av1dence that there
are many variations in small plots whlch can not be .mapped out. :In addition
there is a considerable variation in the amount of available nutrients presont
in the ;soil during different .perioda of the season.

.
-
P Y

Dr. Smlith - Believed that it would be of great value o exchange soil samples
betwoon the different laboratories.for:analysis.even if the methods were ngl
exactly the .samc. Suoch exchango- would groatly contrlbute towards” mora ac&urate

work-.and l'F wfou_La 8180 DO ox graa& va.:.ue 1n 'BI‘E.lI,Ilng young 1118!1- . T

Prof. Ruhnka - Thought that lt Would perhapa be, lmpOBBlble ﬁo usa £he,g

methods on soils of the different zones. Hdwevér, tho actual méthods or

modifications. which are to be used must bo theoretically sound and accuratg.
_ SN st 2 ot - B 1 R e o

L} : 4 () i3 3 b ’:u,‘.;’.'. ol B 15 :‘ ?‘.:-' it ‘ s ‘e 1 ,.
_ The discussion was discontinued and the chairman asksd the committee
4p-congider the various points, which had boen brought up during the discussion

in preparing the final. revisiqp of the report and in hringlng fortbftha-final
suggestionsof the committee.

e

i R
- - . Tho meeting adjourned; at, 5e30 pema .
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The report was prasented'in two parts. The first section dealti
with soil rating and the second part disoussed follow-up programs which are
desired in ordar to provlde xnformation for a gatisfactory soil rating.

The original report w1th gome rovisions is presanted in the
following pagea. ‘

Titlos

The committee feels that the above titles might .be shortened to "Sub-
Committee on Soil Ratings". There are several reasons for suggesting this.
In the first place the question of a definition of the term Land Classification
was immediately raised by a member of the Gommittee. This undoubtedly presents
a difficulty. There are many woys in which land may be classified. For
instance, one might classify land on physical features such as topography, or
gtoniness. On the other hand it may be classified on the basis of suitability
for producing certain cropg. On this basgis such censiderations as cost of
production, possibility of finding suitably accessible markets, and a satis-
factory price need to be token into sccount. Even climate affects the result
gince 1t may limit the -cheice of orops in an area, and the quality obtained,
as woll as tho -quantity. Algo any rating or grouping of solle must to a degree
connote a rolative économic value. To be interested in the relative produc-
tivity of soil means that the. interest relates eventually to varlation in
ability to aupport a pupulatlon.

Navartheless, to' seek an exaot definition for Land Clagsification
would seem to be a quest aftor a rather elusive idea. In "The Classification
of Land", Bull. 421, Columbia, Missouri, 1940, Kelso and Kellogg discuss the
mabter in o suwdmarized introduction to these proceedings of the First National
Conference on land Classification. The difficulty of deciding whether land
classification should be based on physieal facts only, or on other factors '
(economic) which might likewise influence the usefulness of land is mentioned.
It was apparently generally agreed that there are many different kinds of land
olassification "which vary according to the objective for which they are under=
taken", It is further pointed out that lands elassified in one group for use
purposes may not remain in that groupg .and that there is danger in the con-
ception of a rigld finality of classification of lands into any form whatever.

Buch opinions representing as they do the thoughtas of leaders in
land economics, appraisal methods and soil sruveying in the United States,
emphasize the diffioulty of introcduecing the subject of land classification,
without first definihg the term. For the present this committee would confine
their activities more partlcularly to the subgeot of' sozl rating,

It may be further stated that soil ratinga arg -useful for other
purposes than in land olagsifications They may be useful in ocarrying out
nssessments; as a gulde in appraleing landj and perhaps may have some use to
the soil surveyor inasmuch azs it forees him to organize.hisg opmnipna\and date
concerning a particular’soil typee
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Soil Ratings

K It must ‘be remembered at. all tires that the sound basic. information
for rating' sdlls is obbtained from the :soil -survey. . The first purposs of .a
goil survey is 1o elassify and map soils.. The classification is. soientlfic
and independent of elusive econoiic considerations. Obviously, whatever form
of rating is attempted, it can be no, better.than the,baslec information provided
for the soil survey. This is true of almost any attsmpt to deal with land
problems, oithor administrative, in research activities, or in advising the
farmer when he is in neod of advice. As soils men we should, therefore, be
alert to the possibilities of improving and perfecting soil suryey methods,
and to making the results as fully usable nnd available to those concerned
with the land - and its - problems, as posolble. Spbact s e o :

Methoda of rati ng soila:

E Thera appearsd o be only two general ‘methods of rating soils in use
at ‘presente The first 1s that of Storie or modifications of it, (An index
for Rating the’ Agriculturdl Value of Soils - ReL. Storie, Bull. 556, Univ. of
California, Berkeley) in which the physical and chemical nature of the soil
profile and tho physicdl features of the land are basic; and the method used

by the ‘American Soil Survey in which a productivity ratlng based-on yield data
18 useds (JeKy Ableiter in'Soils and Men, p.10ll et seg.; UsS.DsAs Yearbook

1938).  See also productivity ratings in the Soil Survey Report Proc. Soil Sci.
Soa, oF Kimevdad el 11 , ALE=A22 . 1037 and Produstivity ratinga of 8nil Tvnan-

e e

The Classification of the Land, Bull. 421, Columbin, Misaouri, Deoember, 940.

These systems have a ‘coriion- objective but are quite different in
thoir approach. The system used'by tho U.S5. Soil Survey appears to be soundly
based, since yield must indicate the productive capacity of the soil at.least
inasfar as past performance is indicative. However, it is difflcult in _some
regions at least, to obtain accurate data over a long enough period, and ‘during
a poriod of years economic feotors may affect the choice of. crops. Now vari-
¢tios with new biologiaal characteristics may even become a faotor 1nf1uancing

‘the trend and accuracy of yield datas.

The Storie aystem of ruting 30113 Q.

Storie Byﬂtam attempts to. avaluate the effect on production ‘of
inheront physical and chemical conditions of the land. It is basod on the
degree to whieh the various soil factors represent cenditions favorable to
plant growthe These faotors have a degree of permanence, independent of people,
ingeots, disease and economic disturbances. of a passing nature on the. faoe ‘of
the earth. The inherent physical and chemical conditions of the goil ‘are all
the conditions giwving distinetive character to the soil profile, ap texture,
depth, strueture, reaction, organio matter, genoral fertility and surfaee
features, such as topography or: stoniness. The goil.purveyor can cvaluate the
offect of such factors better than those.less familiar with soils, and in spite
of any doficienéies on his. part:we think that he should do 1t. However, it

ghould be made cloar that the system is nut-amriutlyﬂmn induotivs method of
estimating soil productivity. Sk

bk
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Tho Us Ss Soll Survey System of Rating

5 The meﬁhod is based on comperetive ylblde. CA11 eﬁonomlc crops
are given a rating for' each ‘soil type coVered in" the survey report. gl
standard yield represented as 100 is obtained for each crops this standard
represents the approximate average yield obtained in larger areas of the
UeSe where the erop is a prlncipal prodUct. For 1nsténce, in a crop such
as_corn the corh belt’ would be the representetlve area, and 50 buls per
acre an average y;old, 8o that 100 in the” cage ‘of corn repreeents 50 bu.
por acre. ' For whoat the ‘standard is 25 bh. por acro (apparently soft
wheat) for ¢lovér and tlmothy hay, 2 ‘tong, and -for alfalfa 4 tons per acre,
In somd other crops the standard would represent pcunde per acre rather
than bushels or tons. o

Having tebulated eppropriate 1ndexee for each crop of economic
importance in ‘the area by goil’ types, a productivity ‘grade is obtained by
_ weighting the individual crop indexes into a final index number. = This’

weighting is according to the relatlve 1mportance of the crop concerned.
‘J801le reting between 90~ 100 are graded 1, 80-90 - 2, and o forth.

Some goncession is glven to' the effect cf‘menagement in that
1ndexes aro given based on "ihhorent productivity" and "under current
practice“. The prlnclple crcpe and type of farmlng is alec 1nd1cated.

_ ﬂccording to Ablelter 1n the Glassiflcation of Land (01t6d
ebove) certeln changes Qf thls ratlng ‘are found in recent eurvey reports.

heeo are llsted as (1) Inelusion of estlmated yields £
(2) Discontinuance of term netural :
productivity ‘
(3) Reporting yields as by current
- menagement practices
‘(4) Retaining of standard yields as
a reference
(5) Use of indices from 1 =" 100
instead of 1 = 10 ~ ;
(6) Assigning index numbers to soil
U 4ndividuals ‘rather thah groups = -
(7) List of percentage weightings used
in obtaining productivity grade number
(8) Addition of remarks regarding principle
T oropd’, land use, fertllity, erod1blllty,
A etc.
(9) A'simple grouping of soils in terms
of general productivity. = °

Desirability of Incfuding Ratingﬁ_or'Gfoupings”in §oii Survey‘Reporte

There . ie 11ttle need to raise p01nte in fa?or of thé inclusion of
.eome form of retlng ‘or greuplng of goil in the snil survey Toporte In the
U.Se the 8011 Burvey. hae adopted’ ‘suth a pr&ctice 48’ a standard procedure
in ‘préeparing reporte. ' The need" for kome’ form of do1l grcuping has been
recognized for some time and mentioned by many ‘workerss
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The ®oil desoriptions usually inelude some information of
gegneral productivity and agricultural adaptation, but this. information -
has been SGattsred thrﬂurhout the repqrt and is not readily acoessible.

‘ A uBefnl dtep to take would saem to be a aimple tabula%ion of
the 30119 into' a ‘geheral grouping such as Dbest, good, fair, péor, otiee -
Ih e deairabla that a systematio method of rating 30115 bo “Usod An placing
thap in such groups in order to reduae bias of judgient Lf for no Hiher
reagon. All known data regarding YLeldB -should be consulted as ‘supplemen=-

~tary informamlon to ay- furm of ratzng.- HoweVer, yield data must S
carefully 1nterprsted.ﬁ T . T,

- :
The yield of any crop representa the aulminatlng effect of" all
natural processes working in a particular environment. Some of thdse-

.,processes may affeet plant. growth favorably and gome unfavorably. Changes
“in the biological! nature of a -plant, Vdriety may greatly alter its rclation=
ship to ehvironment. For instance, a heavy, glay soil of a hlghly fortile
nature has produced a certain averago. yield of whaat ‘over the past 25 yoars.
In thres ‘seagons: of the 25y scyere rust damage . ocourréd. Such geasons .are
always favorable as far as moisture is concerned and notmally yields in the
thiree, rusﬁ years: ‘would have been-high, bringing the average higher than the
racords actually shows . The: rust. .problem hag been overcome, and rust
infection willl ‘not detrimentally affect futura ylelda, ‘therefore; the-
average obtained at the presont is in error if applied t6 the-future..
Furthermors, if one Btbemphs: to trenslpte yields into yalue of production
than ‘the ‘question of -quality becomes: of great hmportance, and quality often
decroases with increasing quantity of yleld. The abové examples may serve
to emphasize the possilbility of yield Qata giving mlaleadlng 1nformation
unless oarafully ‘studied, . IR T ;

On' the othar hand, the 1nherent, and more or less permaneont
characteristics of the soil affectlng plant growth are difficult to evaluate
nunerically.” The heaviest ' toxture. ig:most desirable in the drier area, but
becomes less desirable in a moist one. . An open porous structure may be
decidedly unfavorable' in one locglity, and quite desirable in another. Good
judgment and considerable’experience amd knowladge of the soil area would
appear to ba required in order te. properly balance the various factors
concerned 1n raﬁlng or groupﬂng aoils.‘we

2 As a tentﬂtlvG sugbestlon, the committee might advise that a
grouping of §01i18 “into. probably five or six categories reflecting their
comparatiVs 'productivity and: aultab;lity for agriculture in the particular
region, ba a flrst ruqulrement. e

The grouping should be based -on some system of rating the soils of
.the area. This rating might vary gomewhat in detail but the genordl approach
“used byv8$oria appesrs to ‘have much.to reoommend it. The addition of a
- factor reflecting the influence of ¢limatoe’ may be desirable. It is debatable
:‘whethar numeriocal indexes should be included in the soil survey report, or

| u;whether thoy" should simply-be mentioned. and, made available inumimengraphed

'i form to those- particularly interested.

i
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Ag“a further suggostion, it would .seem advisable to include &
table of average yields, or perhaps a range of yields, for all economic
erops 1if such data were available.

The bulk of the users of soil survey reports would not require
furthor detail than that supplied by the tabulated grouping of soilss . Othere
would bo' particularly interested in yiold data as well. This information
could be tabulated with the grouping perhaps.:

Actual indoxes by soil types are requifad for special purposes.
The information should be on hand, since it is advisable to start from a
formal type of rating, before arriving at a grouping.

Nature of a follow=up program

Investigations into the potentialities of a soil type for crop
production rests largely with those concerned with field and plot experiments.
The results of such experiments are mede known through bulletins, reports and
other published material., The soil surveyor may, or may not, have direct
contact with such investigations depending upon the organization and scope of
work undertaken by the department of which he is a members If the soil
surveyor is not in direct contact with experimental work, he at least has a
direct interest in following the results .obtained, and in seeing that experi~
mental fields and plots are well locatod, In many cases very little regard
hag been paid to soil conditions when selecting sites for experiments. The
area solected often represents only a limited, unrepresentative area of soil
in tho districte The experimenter may noed assistence in clasgsifying the
particular type or types of soil with which he had to deal, and it becomes a
duty of the soil surveyor in his own interest to give such assistanoce.

The soil surveyor may discover problems which require experimental
work for their solution, and he may well encourage the carrying out of such
work. Indeed the soil surveyor has only partly completed his job unless he
points out the soil problems he may discover and suggests thoir solution, or
encourages investigation directed towards obtgining necessary information.
The results of a proper sgoil gurvey are first of all a carbtographical repres=
entation of the moils of an area and a report describing the soils, together
with other pertinent information. It is an inventory of the soils of the
ares concerned, and sorves as a basig for further rosearch on these soils.
Classification is a firet and vital step towarde investigating any group of
natural objects, but classifioation is only a foundation for further research
on such objects.

Plant growth is conditioned by elimate a3 woll as by soil and 1% is
woll that our information about climate keep, up with that provided by soil
surveyors. We therefore suggest that oiimatic studies should be promoted as

part of tho follow=-up prograuies

The soil.surveyor should furthermore encourage a more comprehensive
and acourate system of gathering orop yiold statistics than is commonly
followed. -In some cases statistios are entirely inadequate. At best, they
do not seecm to be either eomplete endugh or perhaps acourate enough. They are
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generally taken by political units, rather than to represent soil areas.
It should ho guite possible to overconme.the latter detriment in arens where
soil maps are available. §i% 2 i ey ‘

Finally tho soil surveyor should constantly check his soil group-
ings and classification with new infaormation, as it becones available.
Where errorg in judgment occur, it is better for the soil' surveyor to make = '
the rovision necessary than have others point it out. By ‘this procedure he
is most likely to ganin and retain the: confidence of those using the inform-
ation pathored by the soil survey.
o : g .

AGRONOMIC EXPERIMENTS TO DETERMING
CROP ADAPTATION AND FERTILITY REQUIREMENTS OF SOIL TYPES

By

B.5. Hopkins, C.E.F., Ottawa | "'~

”I;{Thé Neoﬂ for'AgrdDhic'Exﬁérihénts

Soll survoy work has beon in’ pPO"rUBB in Canada for many. years and
many areas have now béen surxcyed, c1a331f16d and mapped. Each year more
land is boing surveyed and ultlnately, 1t is hoped all the land sultable

_____ £ AP mman
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value in providing' a reliable inventory of the soil resources of the country.
They are partlcularly valuable to prospectlvo purchasers of farm land, for
municipal authorities making assossments of farm land, and to flnancial
companies loaning money on' farms. Thesd¢ surveys are of great value, also,
to technical agriculturists in that the results of experiments may be used
on areas to which it is though% they may be appllcable.

Unfortundtely, the soil survey has not yet prOV1ded as much inform-
ation as it is hoped it may ultimatoly provide to the individual farmer. It
has not been used very extensively by agronomlsts to study the requirements
of various 5011“$yp03. Some work, it is trie, has been done in this field,
but in comparison with the great number of soil types mapped by the soil
survey this phaso of agronomic work is as yet in its’ infancy. It is clear
that extensive work will be’ necessary if the u&rlcultural p0851bi11t195 of
these types are to Ba known.

Farmers acquiro considerable information over a periﬁd of years in
regard to the charactoristics of the soils thoy cultivate. They do not learn
everything in rogard to ‘their land and their observatlons are particularly
concerned with the’ physical chnracteriatlcs. For example, in Carleton
County, Ontario, there are two soils, mapped by the soil survey, one being
known as the Rideau Clay and the other, the North Gower Clay Loam. The Rideau
Clay is much heavier and contains less organic matter. An elderly farmer
doseribed the difference in theso two soil types by’ roferring to the North
Gower Clay Loam as black clay which does not bake, while the Rideau Clay was
described as groy clay which baked after heavy‘ralns, Theae descriptions are
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very ascurate in indiomting the characteristies of those two soil types and 14

show that the obseryaont farmer, has considereb%a informntion, partlcularly
in regard to the phy51cal eharacterletlce of the land. i

" Sone ‘avthorities have expreaeed certaln limitatiohs in fégaﬁd“t@f“_
the value of the soil survey for certain important uses. While conceding °
its value in the early years of the development of a country and especially
if made before settlement commences, and that 4t 4s useful to the experiment
station worker and others having dealings with farmere, it is contended that
ultimately the farmer learns to know his own ‘soils-and“how to handle them.
It is claimed that both the physical and chemical properties of the soil can
be changed to suit’ the needs of the ercp desired to be grown. Fertility,
organic ratter, favorable réaction, irrigation and dralnage may be provided,

In other words, with proper management many soil tYpee woluld give about the .
saje crop grcwth. e : ’ L) TGS A

_ Howaver, While soil characteristics can be changed very con31der~ s
ably by varioue management praet1cee, and in fact crops can be grown in '
eolution even w1thout soil, it is’ obvious that if nature hag taken many
thousands of years o' develop soils as they exist today, it would seem desir-
able to utilize their qualities for the most successful crop produetlon.

Under most conditions it would be much more economical to take advantage of
existing qpalitles ‘than to attempt to bulld these by expensive practices. ;
Certainly in semi-arid’ regions ‘the great value of heavy clay ,soils over eandy
gsoils in coneerV1ng moidture and in prbduclnb much larger crop yields is well
recognlzed. However,, in some regione, especinlly in humid regions hear large
cities, no choice is available, making it necessary to modify the 801l “to suit
the crop to be Erown.
In view of the great varlailone among’ soll typee, the extensive
areas surveyed from year to year, the expenditures involved in making these
surveys, ‘and the rieed for more information for suceessful crop productlon, it
would seem very desirable to undertake more agronomic experiments to determine
the crop adaptation and fertility requirements of these soils. The soil *
eurvey 1ike' other phases of edaphology, can become a very intereeting study in
itself ih déveloping as & special science. Agriculture, however; is a very
practical subject and the usefulness of the soil survey should never be over-
looked. Agronomic experiments ghould be conducted to follow the soil survey
and these ekperiments might relate, according to one deflnltion of agronomy,
to experiments dealing with "The theory and praetlce of crop produetion -
the sclentlfic management of land“ i

Many factors in addition to the type of the soil, have a profound
effect upon crop production. The selection of the crop grown, variety used,
quality and treatment 'of the Seed, rotation followed, how much and what kind
of legumes grown, amount of farm ‘manure used and place in the rotation it-is™
applied, acreage pastured, dquantity and formulae of commercial fortilizer’ ueed,
extent of drainage provided, weed control and tlllage practices -~ all these
and other factors have such a dominating affect upon'crop production that in
soe regions the 1nf1uenee of the soll type has not yet been eerlously corgid=~
ered. . A popular author has recently empha31zad that the all important point: .
vas slmply the 1ncorporation of an adequate quantity of ‘tha rlght klnd of '
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organic*maﬁt@nfiﬁftﬁéﬂguffagp;é%iifah@,ﬁhé'aboliﬁion of the mouldboard plow.

Those connected witlr ‘the' soil survey must constantly consider the usefulness

of the soil survey and how to utilize the information, especially for the
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L1 olimatdo Zones
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Major'hiid litnor Olinatic .Zones.

In Canada thératﬁi%iﬁﬁb very extensive climatic aones, the humid

climate of Easters Canada, ‘and’ the semi-arid to sub-humid climate of the

. Prpirie Proyinces. In addition, in British Columbia there are many widely

- varying climatic conditions, ranging from areas where the, precipitation is so
small that irrigation is an absolute necessity, to very humid regions along
the Pacific coast where precipitation is double that received in Eastern
-Canada. Crop growth is iAfluenco more, perhaps, by temperature:and presipit-
ation than by variations in the soil,' It is.necessary, therefor, to undertake
agronomic experiments in the  light of climatic zones as well as in relation
to soil types. : B ' . ' :

The Counties of Eséexjén& Kent in Ontario have. the hottest summers
in Canada, with July temperaturcs at Harrow averaging:72.9°Fs . This region is
the corn belt of -Canadas Vahtouvter Island has the mildest winters with a
Janvary .mean -température at Sadnichton of 34.9°F., as compared with Ottawa
11,9°F.,..Brandon at 1.5° below z&ro, and Fort Vermilion at 12.1° below zero.

Preeipitation varies widely in Canada. In the Lower Fraser River
Valley in British Columbia, at Agassiz, there is very heavy precipitation,
averaging 03.05 rinchesy but at Sumnerland in the Okanagan-Valley, also in
British ‘Columbia, there 1s an amnual precipitation of -only 9.30 inches. . In
some regions the precipitation comes mostly in the winter, as along the
Pacific Coast, in othérs in the summer, as in -the Prairie Provinces, while in
Eagtern Canada it is -distributed fairly uniformly throughout the year. . -Snow-
fall in some regions is quite heavy, while in others there is.scarcely any at
4 . o o R e :

It should not be ‘asdsuned that there are only a few.climatic  zones
. in Canadas In reality, 'there are many zones. Even in the territory known as
"old" ‘Ontario, thdat is the portion lying south of North Bay, the district has
been divided by the Ontario Pesearch Foundation into 15 climatic zones. For
corn production 5 climatic zones, haye been recognized.. In British Columbis
greater variations occlr withinsmaller distances on nccount of the influence
of the mountains.” In the Prairie Provinces.it should not be ‘assumed that the
region has only one climatic zone, because .in reality there ist a great range
in climate from-semi-arid to sub~hjmid qonditionse ... -

Clima'ti'c ‘conditions haye a,¥ery: profound effect on the growth of
certain crops, - Thusj the Prairie Provinces are eminently suited to grain but
in most regions they are too dry for good. hay .or pasture production. Eastern
Canada is fairly well suited to ‘general’ erop conditions, especially to hay.

The Maritime Provinces are well ddapted to the production of permanent pasture.
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Small differences in temperature affect the growth of eorn

Corn grows successfully at Ottawa, especially for silage, but it
i1s ‘rather poor in'Bagtern Quebsc and-the Mar;tima Provinces. The temperature
in thove regions Ig too goolk for .corn and although the differences are not
groat '‘thoy.are sufficient to-eliminate it as.a. satisigcuory cropn' Thug, for
the karee sumAngr menths of ‘Jungy July. and August, the mean temperature ‘at
Ottawa i 6646 Fs, while, that at Nappan, NeSs. is 604 9°F.‘ At Harrow, in .
southwostern Ontairioyiwhéere corn is: grewn for: grain, the mean temperature ~
for tho' thiee summer months. is 70,3°Fs, and at Morden, Manitoba, whers, gorn
é; Eeing promoted ag a subsbitute crop for summarfalluw, the temperature is

According to Ms Te Jenkins in the 1941 U.S.D.A. Year Book on
"Climate: and Man'y :in his. articlo "Influence, of Climate and Weather on
Growth of -Corn", he quotes Fingh and Baker to the effect that “pragtloally
no corn is grown where the mean sumner. temperature is leee than 66 Fe or , .
where the average night temperature durlng the three summer, months falls |
below 550" : . i
Strange to say, at Lac mbe, Alberta, ‘the moan temperature for the
three summer months is only 50.2 , but corn grows much better than might bo
expected, giving an average yield of 9.55 tons of silage. The only explan-
ation for this peculiar.situation may be found in the somewhat sandy loam
character of the soill, which gives porhape a higher soil temperature and no
doubt the dry matter content of the silage is not high.

Gllmate Exerta a Dominant Effect on. Grop Growth

Variatione in climate exert a profound effect upon orop produution.
Some orops cannot. be, grown at all in certain climatic regions: quite irres-
pective of the soil. Corn, hay, pasture, fruit, vegetablos, and other special
crops, require particular climatic conditions for satisfactory growth.
Accordingly, in any consideration :of: agronomioc experiments to determine the
crop adaptation and: fexrtdlity requirements of various soill types it is
absolutely necessary to consider such experiments with respect to climatic
zones. Tho next point %o determine is the amount of variation whioch. should
‘be allowed in.any one zone. Additional studies will be necessary to learn
the various climatic zones throughout Canada and undoubtedly more meteoro=
logical records will be required before such zones can be established.
Meteorological Stations will have to .be located more frequently throughout
tho country.in order to. secure: udditional data in regard.to temperature,
precipitation, - sunehine and evaporation, .

III- Soll Tynes Sog; Glase and Land Tvpe

+ Soil type: 19 the final. unit of claseification mapped by the soll
survey. It is based on profile charpeteristics and is further qualified
into phases, depending upon eroslon, slope, shoniness, drainage and other
characteristics. ‘No doubty if desired, it could be subdivided further
dopending upon variationsg within. the soil type .based upon the flanGBB of
the textural é¢onstituonts. | ; ‘ : .
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- The' number 'of soil types, however, not even considering soil phases
or other refinements, is now so large that over 8,000 have alweady been
mapped by tho U.S.DeAs S0il Burvey., The number has become so:large that it
is almost impossible to consider agronomic experiments for all .of cthem. It
might take so many. years.to complete such invostigations that the soils
themsalves might alter sufficiently, or eropping conditions might change so
muéh, “that it:would be necessary to repeat the experiments befere all the
entiroared of the. dountry would.be:ocaverad. ‘Accordingly, the agrenounigt
desires to find some simpler classification in the hope that his work might
be Buccassfully undertakan.

one simple classiflcation would be to leidG tho soila into soil
classes) oonélstlng of' about a‘dogen:¢lasses, ranging from sand through
various kinds of'loam, to clay and heavy clay.. Such a system would be simple
and would provide ‘considerable information, but unfortunately it would be
misleading. Evon within the same soil class other characteristics would vary
so markedly that agronomic experimanta based on soil class would havs very
little application. # v

Land types-might prove useful and workable ‘a8 an intermediate system
of classification. -Land typos would group together a number of somowhat
ginilar soil types. Thoy ‘would include: similar soil classes and should be
aualified in regard to roaction and drainago. Possibly soil horizons and
topography should also be considered but it would be negessary to avoid too
meny qualifications or the ultimate end would be to again have soil typsa.;.
It would be a matter of judgment how many soil types should be included in
any “land type.: If too maly were included the voriations.within the land type
would be so great that it would be 1mpogalble to. apply any experimontal W
rasults, even within the samo -land typa. £ , Wy e

‘The land types hava already baen used to Bqme: extent. Ghapman and
Putman have groyped 30 and:40:soil .types into 13 major land types in their_"
articlo on "The: Soils of South Qemtral Ontario", in.the December 1937 issue
of Scientific Agriculture. . These land-types carry soil class names preflxed
with some qualifying word such as-acid,. nentral, poerly dralned, well. dralnad,
and on -certain other designationa. y shra O T Fiath s N " . ;

“ This mathod of using land types is a. comprOmise bﬁtween the
relatively few soil classes and the. extwremely numerous- soil tynes.. .However,
when agononic experinents are conducted hey wil¥ have. to be: located on some
specific soil type and, in faclt, on some phase of this soil type. The
results from such experiments will be assumed to apply to other soil types
included in the land type. To.what ektent, this aggumption will be true or
will vary for other soil types, will be unknown factors. However, this
mothod would soerl. to offor pcrhaps the best medhs of makingaghart. If the
experimental work wére located on 'a:fairly-extensive soil-typ:.e that was
gomewhat mid-way if regard to its chdracteristics among the soil types
ineluded‘in the land type, the results night be expected to apply as closely
as would ‘be possible under such a syste. Névertheless, it would be nocessary
to realize that the results of such experiments might not apply:on some soils
within the land typee.
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What Constltutes Maaor and Minor 8011 Gharautar sjlcs : 3”1 i
P e nm

One meortant problem,to investlgate is. whe¢her small differannea
in soil charactérlstics have much real algnlflcanoe. What does it- natter :hng
if certain soil. types posgess, oertain minor sharacteristics in regard: to
various polnbs used ‘in soil nlasalflcat10n9 Another problam would arige,
however, in that it would be ne¢essary 1o 1earn what constituted a minor. ; ‘e
and a major characteristic. Black soil is’ usually regarded as a rich soil,
but grey soll also maey be righ. The black goil.on our,Dominion Experimental
Station at Lacombe, Alberta, growa wondarful urOps but 80 does ‘the grey
colourad alay at Ste. Anné, de la Pouatlere, Quebac.

Is it possible that some characteristics used by soil Burv%yors are
of minor importance and may be similar to ‘the small points used in judging
cattle? Cattle may be classified into dalry, beef and dual purpose types
with each. of these being grouped into sub-dlvis;ona or. breeds especially
developed for milk, butter fat or some other quality. The main classes of
cattle might correspond to the main sub-divisions of the soil. However, ‘the
length, shape, or even the presence or absence of horns on cattle, the amount
of red, white or black colour on the’ body, and certain other appearances,
have no real significance in productlion. Possibly in soil survey work some
characteristics have major significance while others are of little value,.

, and it.1s dosirable to try to learn the value of the various characteristics.
It is impossible, of eourse, to get perfection immediately, but we should
commence in the hope that ultimately some system of classification can be. .. .
davelopsd which. will be helpful in arranging agronomic axpermments.; hj'|}:;-

Investigational work relating to land use, agricultural zones, or .
erop zonation, should be undertaken by soil surveyors in association with
agronomlists, horticulturists, and other crop spocialists. These groups of
gpecialiste have special kncwledge in relation to soils and crops, and ahould
be in the best position to rate agricultural land. Sometimes other technical
agriculturists, enter this, field with or without .association with soil survey-
Or8y agronomlsts or other erop specialists, but it would seem that this., field
of work should be handled by officlals who have speclalized in these soiences.

!

V. 8dil ‘Fertiiity Requirements

Virgin goils oontain widely varying levels of fertllity. Some ;
soils, eapacially those developed under grass vegetation are quite richy., »:*
while others developed in humid regions may be very infertile. Such 50118__
never wore rich, even immediately after breaking, so that unless suitable
mothods of management are used thay are .very unproduotlve.

Gommercial Fertiliger Sales in. the Unlted States and Canada

: Soil fertllity is maintalned or ﬂnproved in, many reglong by the
use of.suitable orop rotations, dncluding. the growth of legume crops,. the
application of farm manure and the use.of .commersial fertilizera and lime-.
gtone. All of these -mothods are yory. important and probably have s .different
gignificance on di¢ﬂergnt g0il, typea.. The, amount and cost .of -commercial .
fortilizers used in the, Unltad Statea and Canada is very. conaidarable and is
increaslng.‘g i ab A " i

Wt
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Tho total fertilizer eonsumption in tho United States in 1944
(ascording o the "Fortilizer Review", Jan. Febs March, 1945 1ssue), was
12 072,000 short tonse. Fertilizer consumption has 1ncreasad frmn 4,385 OOO
tons in 1932, but in 1930 it wes up to 8; 222 000 tons. While 4t is
impossible to ostimate, the exact flnancial cost ‘of “this’ fcrtllizef Mg
farmers,, if it is agsumed to cost 1PpT0x1mﬂﬁ61Y‘m30 00 per tén in 1944, the
cost would have baon. aboui 3b0,000,000. %

In Canada, fertllizer consumption in 1944 ‘amounted to” 455,875 tonq
of mixed goods, and 79,100, 0f materials or a total of 534,975 short tons.
If estimated at $30.00 a ton, the cost of thls fertilizer to farmers would
total $16,049,250_ fuis £ g =3

In view of these very large expendlturea mede every year by farmers
for sommerecial fertilizers,. it is imperative that impaitial agencies should
undertake adequate experimental work in order to beable to give reliable
infonmation on their most efficient and economleal uso.

Varylng_Re_ponBe to Gommarclal Pertilizars

One of the lnterestlng flndlngﬂ of agronomic- axparlmentﬂ is the
striking differanco in the response -fo fertilizers in-different soils. SoMe
solls give a remarkcble roaponde, while others give only a very snall increfse.
One of the most 1nT@rtnle soila in Hastern: Canada-is on our Dominion Experi-
mental Statlon at Kantv;lle, Nova Heobias.w Yot, whén .suitable commercial
‘Pn'!"'"""l-"l vq'r'r-'.‘l n'r‘p nﬁn1"nﬂ +h1c un’i'l hﬁc hc\f ama ane n-F‘ +lnn mnn“’ I\Hnr“nn"‘w'l?n nn-_-_'lc
for pasture. Thus,.as an average:of four yéars! results, an untreated chock
yielded only 3,368 pounds . .per aere; of .green woight pasture clipplngs, while®
fertilized pasture, on the othex hand,.gave 16,836 pounds, ’which is about
five times that. secured:on. the chedk ' plot. Moreover, ‘whore ‘a heavier appli—'
cation of fertllizer was used ;bhe'ylelds: increased again to 27,806 pounda of
groen weight per acre, and .in one yoar red¢hed 40,011 poundd. Gonanhrlng .
that “this soil- in its virgin:condition could be raﬁed as extremely poory it
is, remarkable the improvement which may be obtained from the'usé of fortilizers.

On the other hand, as an example of a condition in which commercial
fortilizers have not given:such :striking. indpensés, average yields at Ottawa
over a period of several years on a rather good North Gower clay loam averaged
9,407 pounds per:.acre of green matter, .as 'compared with'20 030 ‘pounds for
phosphorua fertlllzer and . 19,334: pounds for complﬁte fertillzer. “These "
increases are ubout double thqse seourad on the cheok, whlle at Kentville
they wera about fiveltimms. £ 2 P ¥ )

i : LT SRR AT S P RS o TR | L

Excellent paature ylelda have been obtained on the Dominion Experi-
mental Farm at Nappan, N.S. .undor favorsble :olimatie- ‘sonditions, of course,
for pasture but on unfertilized land. As an avorage of seven years' experi-
ments, the un#reatod check yielded 3,012 pounds per adre -of dry matter, as
compared witq 55122 pounds on the sampletd-fertilizers At Nappan the yields'
on the untreated ch@oh hawve. been much higher than at Ottawa ‘or espmclally at:
Kentv1lle. At Ottawa pasture yielda over a period of seven yoars were only"
24,215 pounds of dry matter per acre on the check and 3,949 pounds on the -
phosphorous plot the best . fertilizer treatment. The yields of' pasture on’
the untreatod plot at Nappan have tended to approach the yialds on the
fertilized land at Ottawa, although the soil at Ottawa 1s naturelly richer
than that at Noppan.
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These pasture experiments. are. mefitioned to indieate the possibil~
ity and perhaps the probability of soil ratings based on some poor virgin
soils as at Kentville giving misleading infoimation ds'to the-real value
of the goil When properly handleds Tt poidts teithé needy also, of
learning what characterlgtlr of the s0il or dorrelation: between the . :
climate and crop may 1ndlca whera fertlllzars w1ll g1Va large responses.-

A11 too frequently great publlcity im” glven to certaiﬁ exPGPLMGnts
whore 1ncreabed yields have followed the usé’ of feitilizeérs. Rarely are.
negative results’ reported, Really, this misrépresents the ¢ 51tuation beéause
in- many. cases undar certain condltlons only 1nalgni£1can% 1ncreases are "t
obtainods, %

In many parts of the Prairie Provinces soil fertlllty is not as
important’ as factor as.in.the humidiregions: of Cénadas.. In. the brown and.t.
dark brown soil zones fertility deficiencies are not liable to occur for
many years. Experiments conducted on the Dominion Experimental Stations
at Lethbridge and Swift Current givo o Blgnlfacaht increases from fertilh
izers. ' In the black @&nd gray soil- zﬂnea, ‘on-the' other hand, fartilltyﬁ
problems are llablo to warremt serious conEiderationy Similar- respon563
have not been obtained throuﬁhout “thése - -Z0N0OS ;" ‘but it would be “too much to
expect’ that all the soil typOS’ln thése  zones deld ‘respond in a similgr:
manners Even ‘on “§dnie’ vary #ichs i bliek - soils, ‘ag‘dt Lacombe, Alberta;
congiderable response is obtalned’fTam commerelal fortilizers, and mixed '
farming rotations have ‘given ‘bottdr results than straight ‘grain rotatlons.
Soil erosion and’ moisture donsérvation dre much more:important problems.
than soil fertility inithe brown and-deyk bréwn- Zoros, bub in - the blaok and
gray zones all of these problems are important. , i

Unfortunately;. therd.is entivaly. insufficient experimentdl
evidence on which to base commercial fertilizer recommendations. Gustom,
the advice offfdrtlilzer manufactureré o obh¥r: agents,iand ‘the. experience
of farmers have beoh themain glides ‘to fertilizer uge.- Euperlmental J
results for- various uohdltlons, except for a few special crops, have Been
entlrely 1nadequat0.- i i R

re S :.._A L ' . .\_'.A_ oy s 3 . LA T
Is Fertilizer Hesponse Influenced More bv the Grop.:bv the 5011 Tvpe br bv
the Climato? W :

Soil typés: nghmhbe expeated to. show a.cons1darable difference to
various fertilizer treatmﬁh%s ‘and it wonld :soem hegdebsary to arrange experi-
ments in order to learn. what ' vecommerdations should be made for each
important goll type. Will these different types respond dlfferently to
various fertilizers?” Will the type of ' crop grown exXert a dominaht influénce
over thakt ofithe. soil tipe . idiv.which it -isVgrown? ; Will the’ soil type .and the
kind of orop.Both.exert..n..considerable.influence and if . 80,.Will they, bs,.
equal or will one exert a considerable influence and if spy will they ba
equal or will one exert a. greater effect, and if, so how much? Will the. |
previaus managoment of the land, that ia, whether it has been well handled
or not, over=ghadow the ofifest of the : soil type? If legume hay has been
grown on the iland for many years, llvestock kept, ahnd the manure rsturned
to the soil, will any fantillzers be requxred” Glimata also, as well ag. the
crop and the‘ #Qdly profoundly affeots tha _response from commarcial fertliizars.

oA
"
' s A g
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V. Crop Adaptation

In the Pralrle Provmnges grain produetlon, espaclally wheat, 15
tho main type of orop grown. - Hay :and 'pasture are not"very suceéssful Qn
account of the' dry weathar.‘ In Bastern Canada, on the other hand, hay and
pasture -are more ﬁnportant than grain, while in the Maritime Provinces
conditions Ffor permanont pasture are, vory satisfactory. In cortain areas
conditions are favourable for spoclal fruit, vegetable and other crops. It
would be very desirable to learn what soil types and elimatic zohes wouyld be
most ‘suitable for various .pconomic arops. Many different species of weods
thrive only undor’ oertaln apeoific soll and especdally elimatic conditions,
so that- different cropa, alao, might be expected to respond very dlfferantly
to different conditions.

Variatlons in Grop Ylelds 1n leferent Qrop Dlstrlcts on thoe Pra;rie

~In the Pralrle PrOV1nces there is a very considerable varlatlon
in the dverage yield of crops: from one crop district to another. ‘Thus,
over a period of 22 years in Alberta, the ‘average yield of wheat has ranged
from 12.9 bushels in erop distriet No. 5 t6 22,5 bushels in the Edmonton
crop district No. 1l. In the other Prairie Provinces of Manitoba, and, .
Saskatchewan somewhat similar differences in yield occur. Hay yielda vary
even more than wheat as limited moigture: -supplied, particularly in the
early part of the season, make conditions more unfavourable for hay produg-
tion. Moisture is the most damlnant factor. influencing crop yields in, the
Prailrie Provinces. It is not alone the.amount of precipitation, but ita
distribution, the amount of evaporation, and henee the effectlveneas of .
the precipltation., el o ‘ "

g g
A

Uniformity of Yields in Various Gountles in Ontarlo
$oam T K

In Eustern Ganada Variationa in. the ylalds of ganeral farm crops
from one district to another, do not seem-torbe -as great as in the Prairie
Provinces. It is Surprising t0 .observe the unlformity of the yields from
seleoted Counties 1n the Provmnce of ' Ontario Located in various climatic
zones. The following table gives tho average yields por acre of five
important farm crops over a period of 10 years, from 1934 to 1943, in
geven W1dely eeparated countias in Ontario.;;"=

AL FPOEE S

Crop Yields in Selected Counties in Ontario
Locatad in.Various- Climatic Zoneg
(Ten Yoar Average, 1934 1943)

County ZOHB Oata ‘dﬁopﬁfsiiéga v 39jgjpés Hax & Giovar o
: e buq T LS N T "Li Tona . Alfalfa-

‘Egsex o .+ 38, 4 18598 * : for'i 1y 0 RN S .‘g_ 81 2.64 tons
Haldimand | & /T4y o % 2 G 219,23 _ B5.6 ko900 2434
York : ” E;-" ‘\38-9 G 10-70 . 92 7 VI”_" - 1181 - «2-53
Bruce oG o BORE sG55 100.7 1obd i :=2530
Prince Edwa.rd B 3088 99416 . 89.9 SO R I
Carleton .. ., K - .34.9% :'10428 010 1 RS T I o T R .
Cochrane i se i Bl it e L0 s 4 3198 oo o S 3 U

X = Northgrn: Ont&rio. & o R
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Crop yields, it would seem from this table, are vory similar in
all parts of Ontario, especially in all parts of "old" Onmtario. Even yields
in the Cochrane distriect in Northern Ohtario are not very much different
from those in Southern Ontario,- although they ‘are somewhat better for &
potatoes and poorer for oats, corn silaﬁo and hay.

When the pgreat variations in both climate and soil are considered,
the small differences in tho yields of these crops appear relatively unim-
portant. ‘It would seem ‘that for these crops falrly uniform crop yields may
be expected throughout Ontario. Possibly for such general farm crops as
oats, corn silago, potatoes and hay these climatic sones in Ontario have
very littlo effect. Corn for silage, however, it would be thought, would
have shown a marked difference, and possibly the dry matter content of the
more southernly grown corn would be ruch higher than that grown in cooler
regions. Special crops would no doubt show a greater reaponae to climate.
Corn.for grain, peaches, grapos and certain varieties of spscial crops
would require a longor irost freo perlod and e higher temporature than
general farm oropg.

Crop Yiolds on Difforent Soils at C.B.F., Ottawas

A comparison is available at the Central Experimental Farm,
Ottawa, of crop ylelds on differont soils. Crops have been grown on sandy
loam golls and on heavy clay soil for a long number of years. The comparison
is not as accurato as it should be in that the sandy loam soils have received
farm manure, while the heavy, clay land, being rented and located at some
distance from the buildings,receives only comnorcial fertilizers. Undoubt-
edly this is a serious weakness, but considering the fact that in othor
exporiments commercial fertilizers used in crop rotations have given results
almost equal to those secured with farm meanure this comparison may afford an
approximate gulde as to tho adaptation of the two classes of soil for
various crops. The following tablo shows the yields per acre which have
been obtained over a long perlod of yenrs'

Gompariaon of Gron Yields on
Sandy Loam Solls Versus-on Heavy Clay
At the Central Experimental Farm, Ottawa

Average CeloFo - -

..Crop o = .+ Nos..of = ‘Sandy Losm . '-Rideau Heavy

L I . — Yoars Soills Clay

Gorn Silago (tons) , . . 17.32 10.16
sunflowers (tons) I v 20,83 TR51
Potatoes (buss.) 14 2443 128.8

Turnips (tongs) ke, u g 17.77 8.03
Mangels(tons) iy gy b i - 124,50 10.56
Sweet Clover (tons) o vbon il P i P & 03
Hay, Alfalfa & Red Clover (tona il il ol - 2.67
Alfalfa (tons) ey M il | 3.20

Oats 1 T se0 57.3
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Thego results show the sandy loam ‘soils to be definitely superior
to the heavy clay for corn, sunflowors, potatoes, turnips and mangels. For
hay and oats, on the other hand, there is very littlo if any. significant
differences. From these rosults 4t would seem that the Rideau heavy clay
soil would be distinetily inferior to the lighter soils except: for hay and
grain. For these latter crops the clay would be superior as it would.
contain more fertility and would produce better yields uider inferior
systems of manapement. ,

i deep sandy soil, known as Upland sand, and rated Low in the
goil survey, has given, under a good system of management, excellent.
yields of alfalfa and corn, and fair yields of hay. Throughout the country,
however, the ylelds are poor and amply wqrrant the low ratlng this soil
type has been given. ;

Gomparisona,have been made at the Central Experimental Farm,
Ottawa, on soil types as mapped in a detailed soil survey. However, the
results have not yet boon securod over a sufficient period of years to
enable reliable conclusions to be drawn. " The indications would seem to be
that under good managemont the difforences in yield may- he less than might
be expected for genoeral crops. For special orops there may be greater
differences, g i C= ;

Conpiderable variability has occurred 1n crop yields at the
Central Experimental Farm within a soil typo even when mapped in a detailed
soil survey. This variation appeared to be due “to the texturoe of the sand,
in one case being much coarser ‘than in another. However; even after 50
yoars of pgood management the yields were not uniform within this soil type,
indieating perhaps a greater.importance for texture- than was glven in the
soil survey.

VI. Tentative Plan for Agronomic Experiments fb'Study’Soil Types

Some problems to Solve in repgard to the Capabilities of
Each Soil Type or Land Type in Fach Climatic Zone
Throughout Canada

1. What species of crops will grow hest?

2s What varicties of each crop = especially insofar as those studies are
concernad = early, late, or varieties with special growth characteristics?

3. What additional fertiligzer elements are required, such as NPK, and how
much -and in what proportion should they be added. What trace and other
eloments are necessary? :

A4, Aro these eolemonts needod when the crops are fed to llvestock and the
farm manure returned to the soil?

5« Are logume hay cropg required to maintain the nitrogen .supply of the soil,
and if so how frogquently should they be:ineluded in the irotation? Are

. legumes essentlal for permanent pasture in humid regiong?

6. At what point should the soil reaction be maintained?

T« What is the most suitable soil nutrient level and ratio for all
important {ield and horticultural crops?
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8. Is the soil fortility under difforent treatments on an. upwand or dewns -,
ward trend, and if so at what rate? This would indicate when changes
in mgnagement should be made. |

9. What tillage practices are ngcessary to‘naintaln the best tllth?

10, How should soil moisture be maintained to best advantdga under Bemiarid,
gub=humid and humid conditions? -

11. What amount of organic matter should be maintained in the 9011 and at
what depth should it ba located?

12, What are the maximum possible yields and also the mast .gconomical .
optimun yields which’ may be obtained, assuming diffarent rotationy
manurial , fertllizor aﬂd 1rrlgat10n treatments°. - i

Methods of Solving thésefProbiemq_; B ‘.-: o ‘J.

The following methods may be used to study these problemss.
- As Fiold and plot exporiments. . . 7
Be. Groenhouse experiments.
Co OChomical Analysas, based on total, partial or shortd test mGthO&S-

Whlle field experimonts, 1nclud1ng also those conducted on plots,
have some limitations, they arc undoubtedly the most rellable mothod [of .
determining soil fortility deficlencies, and ‘the only method of learning in
regard to crop adaptation. Careful technique is.nocessary, however, in:.
coriducting ficld and plot experimants if a proper interpretation is to: bs.
mado of the results. Haterqgenalty of ‘the soil, ewen within a single soll
type, varying phases of ‘a given ‘type, 1ncluding alepe, topography and
drainage, nake it almost impossible in some reglons %o locate fleld:
experiments on very uniform land. Extreme care is inecessary in all cases
to arrange the experlmenta 80 that the ultimate results will be reliable .

and will apply to some definite situation.

Variable weather con@itions irom year to year and fron season 1o
geason make it unsafe to rely on results covering too brief a period of -
years? Cumulative changes in the soil over o long period of .years may give
rise to conditions considarably different from those prevailing’'at the :
commencement of any experiments. Nevertheless, notwithstanding these
weaknessos, field and plot experiments sgeem to be the most reliable means
of seouring information which will apply to field conditions« The difficulty
which presents itself with this #ype of equryment is the. problen of being
able to undertake a suffieclent number of field or plot experlments to study
the thousands of goil types mapped by the soil survey. g (T

In an effort to overcome this, difflculty wlth field and plot
expexriments, greenhouse exparlments and various kinds of chemlcal analyses
are undertaken to simplify the procedure apnd secure results.in a shorter -
period of tune. ‘Unfortunately, there is no assurance that the results of
such experlmonte will applx to flold conditlons, and 1t.dis. nacesaary to
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Prooadgre to p; v

le An extensive study should be made of the meteorological records throughout
Canada with the object of establishing climatic zones'of somewhat similar
climatic oconditions. To porfect this studyy: many additional records will
ba necessary at new locations so. that. climlwtic oondltions in amaller
torritorial regions may he known. i o

' A
By

24 When 5011 surveyors complete the survey of a regldn they might show, 1n
addition to the location of soil types, a grouping of similar soil typas
into land types. They might:indicate to agronomists the -location of
these land types as well as the. more.important soil types, and mention
any special soll problems they have observed in the area surveyed,

3¢ A study of crop adaptation should be mado on the Experimuntal Stations
and substations in order to learn what crops.will grow best on as many
aoils and climatic zones throughout Canada as possible.

4. Experiments should be undertaken to determine the nutriont requirements

. of each ficld and hortieultural ecrop, as well as nutrient losses and .
galns in tho soil. Such experiments should be conducted nt tho Experi-
montal Stationbw - 3 P YR i

5 'Field and plot experamants ahou]d be canductad on Experimental Statlona,
Duuuuu.lu.uuu, A AL EYT UH J.q..xge m..‘u.J.LJBr oi- pI‘:LVﬂ.T;G Iarms o determine.
the fertility requirements flor NePiK., Ca.y etc. on the wvariopus 1and
types and prineipal soil types.. . :
Field oxporiments should bo- conducted at Experlmental Farms 1n whloh
varying amounts and ratlos of sommoercial fortilizers would be applied, .
with and without manure bnd.in crop: rotations without legumes and with
logumes included, say 25% and 50% of the time. . Those experiments should
be arranged so that a study of the: increasa or deorsaae in the nutrients
could be measured at 10 or 20 year intervals and on an area sufficient
to allow changes to be made in-lator, ysars. in .some, of the. treatments in
agcordance with the ohangea whlch hava oqcurred in: the fartlllty level

- 'of the soil. ) ; B - ‘ : o
(I ) B R

L« Groeenhouse expgrimanta should be ﬂpnducted at Exper;mental Statlons w1th
soll samples taken from land and.goil types on which it would not be_
posagible to .conduot faeld experimenta in the,near fubure.

7. Various ehalloal mathods should be used to analyse soil samples from
soil types which would be impossible.to use during the next few years
either in field or greenhouse experﬂments.

8. Correlation studies shoqld ba undertakan oonstantly at.the Experinental
Stations to check the agreement among field, greenhouse and chemical
mnalyaea-experbnents.- The technique of thege experiments, should be
improved from time ito time. as better methods became. available.

9. The soil surveyor ahould return to the aren overy few ysurs to: uonsult
with:the agronomist on the results of the agronomic.experiments:

2
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10. About 10 to 15 years after each area has been surveyed and the report
and map.iegued, a-“néw ‘Peport: "gnd rap mlbht be prepared glving the
. results of ‘the agroﬂbm1d ‘6xperiments and embodylng any changes or
refiinoments in the report and map which tha goil surveyors might think
«rrdegirables - ‘ ‘
Discusslon on Soil Rating
Dre Leah 1 We ravet give the soils sorio ratlng a8 to their general value.
In mogt cases yield data are not always available in sufficient quantity and
in virgin’ areas there often is no data at all, Under such circumstances
some other deduotiVe reasoning has to be uSGd to.rate the soils,
Mr, Asglund = In New Brunswick some deductite system will be necessary as -1t
ig almost lmpnsslble to ‘obtain accurate’ yleld data and of course in virgin
areas there is no data.

Dr. Hppking = The rating of the soils by the surveyors gives the: beneflt ok,
the eXperience of the: mosgt competent mon to rate the soils. What system as‘
used’ and what figures should serve as 100% is difficult to say, but some
such fipures: should be dofinad and used. w

P gt
re L&JOIB-- Informatlon regardlng the yields has to comg from farmers. What
type of farmers sghould oné choose? ' The redults that will be’ obtained depend
largeily on the typa of farmbr that one gbfs 1n contact w1th, ;

Mr.=BoW§gg'- In Albdrta weluse.the "typical fanner" as dsfined by the gppraiéal
institutc.f ' T ' oty : : : '

Dre RQ;; r o= The product1v1ty ratlngs of soils fonn the bridge between suil ‘
geience and the other agrlcultural sciences.

‘In the old reports the 5911 was.describad generally according to
its appearances and its inherent characteristics. This information is not
sufficient for other people, who are not.soil goientists, to evaluate the
solks The surveyors who know the ’ ‘8oils and have observed thelr performance,
together with the soil fertility Bpeoialists, are in the best position to
evaluate the soil. Tho rating of the soils forms a partlcularly valuable and
necessary bridge for ‘the farm ‘gdonomist becauss the latter must have some .

assuaptions regarding ylelds beforo ha oan utillza the soil lnformatlon in
deVelopinb farm budgets. 3

Only a few of tho yleld data 1ncluded in the U, Sr Soil Survey ‘
Reports are 'accurate moasuremernts. Tﬂoy are based nainly on estimates and
roprogent a figure which is reasonable if tosted deductively from farm
exporlence and 1nduct1vely from A knowlodga of soil characteristics and crop
requirements. =

Many of the early ratings were based on the "natural" productivity
of tho seiles Actually thore is no such, thing as nafural productivity. Man
has to do something to produce crbps, i.e. He must cultlvate, seed: and. often
fortilize. Tho productivity of ths sﬂll therefone, must be considered as



106.

the exbess of out=put’ over input: In rating tha soil the managament muat be
stated and interpratad very carefully; and we can not expect to do our Job
until‘thls is dono. One set of ratings is based on: current prdcticaa,

which are used by farmers who are making a go of it, and other sets on more.
intensive but tested practices, physieally defined.

In colleoting the necessary data we must co-operate with other
seientists since the soil surveyor is not in a poaition to know all the’
details pertaining to crops, varieties, cultural practices and fertilizers.
The experts in these llnea must be consulted. 'The best sources of 1nfonm-
ation for the U.S. Soil Survey have boon the farm management studies and
the district experiment stations. 1In somo cases, where accurate farm
menagoment studles have boen made, significant differences for different
soils have beon obtained betwoon 55 and 60 ‘bushel eorn land under specified
management .

In tho U.S5. Soil Survey Reports the yields are aonsidoreﬂ ‘as the
main information on which ratings are based and the yiolds are ﬂtatea. The
final ratings in peroantabea are not so important, although thoy aro usually
included to allow easy comparison. The final rating, or general weighting,
1s not so ilmportent and in some cases it may bo misleading. Wo should not
worry too much about them, perhaps, although-land appraisers are anxious to.
have those goneral ratings.: The final ratings can only be made by’ weighting.
tho ratings of ind1V1dual crops ascording to ralatiire -acrcfizes whors it can
be assumcd that farmers have free, or reasonable free, choice. Actually
many do not have really freo choice,. Ani¢xample of ‘this aré the soils very
good for flue oured tobacco. These soil, although they are highly rated for
tobacco are poor soils for goneral farming purposes. On a 100 acre farm
perhaps, only 5 acres are devotod to tobacdo; and the remainder to other
cropgs It is not fair to rate all 100 acres on the basis of its suitability
for tobaceco production., In such cases the rating for tobacco must be given
a higher weight in the general rating than simply 5/100, nocording to the
intonsity of use in man-acre—duys of lubour. ' , ,

The alternative Qf tho rating on yield datu is the ovaluation ‘on
soil characteristics. The Storie Jndex %s such an attempt. Although very
little fault can be i‘ound with the final ratings obtdined by Storie, the
assunptions used in tho 1ndex system are questlonable. ' This Byatem assumes
a straight line rela%ionship between certain selected groups of soil
characteristics and the final value of the soil, which is scarcely true.:
Eventually perhaps a differential equation of the second or third order may
be devised which will permit the evaluation of tho s0il by its eharacteristlca
alone. However, at the prssent tima we have not the infonmation at hand which
would pormit us to do thot,

It éﬁpéaré that Storie has in mind the final rating which would be'
reasonable and then selects figures under tho rospective headings to give
this reaspnablo rusult. e v Ay

Mr. Wobbg# stated uhat mn Ontarlo thqyahﬂVe tnied'to ﬁhterpreto such soil
characteristics that do not ghange readily and applied them to .s0il ratings. -
Thoy have used:-
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A. Internal soll characteristics
B. .External eharacteristics
Ce Glﬂnatic faotors for drop growth

By the use of a systom the surveyﬂr gets away ‘fom personal |
biase. The final rating which is obtained is then compared to such yleld
data as are availablo.

Br. Kellogp = What would you do about~éﬂch‘itemé QS'éfbniness7

Mr. Webber - Surface stones are taken care of by external characteristics.
However, some difficulty was encountéred in the case of shallow golls dver
bed rock, such as Farmington. In the case of these soils ‘speeidl deductions
were made for shallowness to bed rock._
Mes 8tiobbe - Does this Hystam of rating apply to 1nd1v1dual crops ‘or is it a
- general ratlng?

Mr. Webber - It is based on the common crops used for general farming in
‘Ontario, such as fall wheat, oats, alfalfa, clover and ‘fodder corn. It does
not vbaken into account Special eropss

Mr. gchards « After the completlon of the 5011 survey in Carleton County
the soils were rated for the different’ orops‘'as good, fair, poor, etc. due

. .to the lack of more specific information regarding yields. This rating was

based on field observations of the different crops, on information obtained
by talks with farmers and on knowledge of the internal and external soil
conditions. Thisg: rating, althoubh it is mot so specific ds the ratings
based onryield’ daﬁa; a8 suigested by Dr. Kellogg, never the: less it has
gerved a pood.purpese.

Dr. Leshoy - What doos a particular farmer mean by good? Good in one area
may not mean the same as in another aroa. The terms good, fair, etc. must
bo defined more closely and this brings us back again to the question of
yields,

Dre Kbllogg - In the U.S. Soil Survey the party chief is required to rate
the soils in terms of yield data. In order to do this with any degree of
acouracy he has to have some Helpe The county agents and the crop spocialists
are agked to co=operate with the party chief and any yield data which have
been obtained from experimental work or by farm management studies are made
available to him. .A table with the preliminary ratings then comes to the
chiof goil analyst (Dre C.Ps Barnes) who goes over the work and then
digtributes the ratings to the experiment stations and agricultural agents,
etc., for further comments and corrections. In this manner g number of
people have a chance to express their approval or digapproval several times.
The £inal rating which is obtained in this menner-is usually falrly accurate
and reliable.

Mr. Bowser = In ‘the rating of new soils it is necessary ‘to carry over some
1nformation from obther somewhat similar soils which have been Btudied earliers.
This often brinss in too much personal judguent unloes ‘seme.particular . aystem
ig followed.
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Dr. Ripley doubted if we were ‘in'a position to rate the g0ils very closely on
the basis of yieldss If such close Tating woere to mean anything, so that
people could have confidencé in 1t, we must have very nuch more information
than we now have. He thought that thq general type of rating that Mr.
Richards had mentioned such as fair, good, .ete. for the d}fferent crops, .is
very desirable and that is about all we could expect the _surveyors to do at
present. After several years of work with the main soils in Carleton” County

we are not in a position to rate the soils very much closer than the surveyors
did at the time of survey. :

‘Mr. Aalund - How would one rate apparantly good virgin land wheTt no yleld
data aro availablo?

Dr. Kollogg - In such cases the soils would have to be rated by judgment based
on careful morphological studies of the soil and on a study of the environment,
including especially the native vegetation, in relation to soils of known crop
adaptability and response to management.

Mr. Moss - Soll ratings in Saskatchéwan are now in common uses The rating has
been forced on the soil survey in Saskatchewan over a period of years. First
one of the larger commercial concerns desired a rating of their lands and was
willing to pay for it. Then the agriculiural economists and farm management
people demanded a soil ratlng for their studies. Later the land a8se9so0rs
demanded’ additional information 1n nr'dm" 'l'n nma‘h"ln +ham 40 swoluats thi land
more accurately. ;

The rating which i1s prusently in’ use is baaed on a modification of
the ftorie Index and works quite satisfaectorily. Yield data which have been
recently collectod agree fairly closely with the earliar”ratinga.

FeoKore o,

THURSDAY, MAY 10th, 1945.
1-30 p-m._"" 5-30 Pelle

DISCUSSIONS ON THE FOLLOW-UP_PROGRAMS

Dre. Ripley stated that tHe Fiaid Huabandfi'Div131dn of the Central Experimental
Farm hag tried to tle in agronomic work with the Boil Surveyg. In order to
work out their procedure they have made a survey of the type of work which has

been done in othor places. A questionnaire was sont tow5l stations in the
U.5« and Canadae 8 .

A pummary of the results of this survey is reproduoed on the
following pages for the benofit of the committee.
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METHODS USED BY VARTOUS AGRICULTURAL EXPERIMENT

SIATTONS TQ DETERMING SOIL FERTTLITY REQUIREMENTS

In order’ to-learn at firet:hand What methods are being used by
various abrlculturab'1nstitut10nb'on the North American continent to determine
soil fertility requirements, information waB golicited in 1941 by letter and
questionnaire from a number of’prominent: soils workers and agronomists in
Canada and United States. QuesilonnnireS'woré gont to 51 Agricultural Experi-
ment Statlons in United: States: and" 7T ‘Provineial  Instititions in Canada.
Replies to the questionnaire were raerVed from 46 United States stations and

6 Canadian stations. "~ dle i e
: Pidgmmers

The information requdsted in the questionnulre was as follows:

l... To what oxtent-are tho folluwing nothods usod at your Station
to determine soll fertility requirements?
a) Field experiments on the station farm.
b) Fileld experiments at substations.
¢) Fileld experimonts on private farms.
d) Total chemical analysis.
o) Rapid chemiscal tests.
)  Greonhouse exporiments.

2, What experimental work is being done by your station to
dotermine the rosponse of various soil types as mapped by the soil survey:
(a) To crop adaptation? .
(b) To soil fortility treatments? ,
(¢) To different methods of soil management?

3+ Which of-the ‘followirg tests are boing used at your station?
Spurway, Morgan, Truog," Thornton, Mbtsoharlich, Wiaessmann, Neubauer, other
tostae

4s On what ba318 do you nake commercial fertilizor rate and
formuléo recommendations?- = - -

5« To what extentfﬁén fdpid chemical tests be reliséd upon to
diagnose soil fertility needs? -

6. Do field experiments conducted on specific soil types provide
a reliable method on Whlﬂh ta %aso Boil furtility reoommendations”

7e Owing to tho varlation in the level of fertility of farm lands
within a -soil type what meﬁhnds will prcvide information for recommendations
for the 1nd1vidual fanner?

In nddiﬁion to the questionnaire gont to various institutions an
expreesion of opinlon was obtained in regard to the questlons asked, from Dr.
Oswald Schreiner, Principal:Bivohemist 3n charge of the Division of Soil
Fortility Investigatlonsy ‘Burcau of Plant Industry, UsSeDsAs, and also from
Dre Charles Es Kellogg, Ohief, D1v1sion of 8011 Survey, Bureau of Plant
Industrys; UeBeDeds "

R AT OT O
e
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Dr. Bohreiner replied as follows:~ . '

"In the past we have, as far as practicable, conducted
goil ferfiilityv. studies on preminent soil types ‘dnd erop regions
“and ‘thug contributed to the proper use :of the land. ' Mechanical
analysie and, chemical.analyeis of. the soil ‘types have ‘been
" undex way for years and agronomic tests are made' by our state -
u&rioultural experlment stationa, as well as' by the Dapartment.
The ao-called qulok tests are now pretty generally'uaed
for acidity and lime requirement determinations and ‘the tests
for the principal plant foods are increasingly meeting with
favor in the newer work. For definite.information,howover,
on questions of relative fertility or fertilizer requirement
the agronomic field: tests stlll remain’the basis of1accurate
comparison. .

In the mﬂking of soll aurveys there lios the opportunity
for a very happy b;ondlng of field soil information and the
agronomic experimentation.on spesific. soil types or agricultural
regiong with soil analysis and. testing properly evaluated as
contributing factors to the land use value of:the soils."

Dr. Kellogg commentgd as.follows: -, .-

"I would stross some:of,the following points in regard to
the relationship between agricultural research and soil
classification.and, mappings. : :

" 1. In the first place, we ‘must realize that some kind of

clagsification of soils is ossential for ‘the proper.planning,

“‘interpretation, and . extension of remearch andithe results of
rosearch dealing with the land, whether these classifications
are clearly and definitely developed or more or less uncon

: soiously and loggely cpnceived. We think of soil classifi-
cation as an immediate necessity to the soil mapper,“and it
1s, but in the long run it is just as essantial to all other
researoh workars .dealing with-soils. :

2, I believe there is an advantage in having research
work in all phases of soil and agronomic investigations
conduuted o, deflnite, defined soil ﬁypea.

3a . I think it is dimportant for soil investigabors to
oo-operate with farmera in onder to develop as acuurately
as possible yield data under alternative physically defined
systems of managemont on specifio soil types.

FEArVE 4e. I thlpk the conoept of productivity ratlngs for -

© soil types is o very useful one as a sort of final practical '
aynthesia of , tho, reaults of research and of farmer experience
in such a way. that these findings may be made available to = « .
other fanﬁers, In order to make predictions regarding the -
yioeld expectancy of different soil types under different
management practices.



where good morphnlogidhl saliples have'®been used.

In regard to some of the points on your quostionnaire: -
Of eourse, by inference I have answered some of these. I think
total chemical analysis..is helpful .as.good. baskground ‘matéerial

chemical analysis of composite samples or of suriace 30115 only
are not worth the time and axpense.

I think rapid chemical tests can be useful if one has

111.

I think total-

found or developed a test that will work'on theparticular soils

involved satisfactorily, and has sufficient checks apgainst
controlled experiments and farmer exporiense to etandarize’ it.
I think also that these tests can only be useful where one has
a lot of additional data, including especially the soil type,
the character of tho previous vegetation, the previous use, and

a knowledge of the physiologleal requirements of the plants to

be grown. The results of the tests must be interproted by
competent agronomists who are familiar with soil classification
and ®oil chemistry. - In the hands of unskilled people they may
give very misleading results. I am convincod that there are no
rapid chemical tests the't' will work on all soils. For example ,
I doubt if there is one that will work on both the Podzol and
the Chernozem, and one that will work on elther will doubtleas
not work on the Laterite.“ e . G ",

A goneral ; summary of answers from Experimental Stations to ‘the

quostions in the queshionnaira is shcwn brlefly in Table 1. ;‘h;__' 7 o

Table 1 __GENERAL swmm OF ANSWERS:
Question Extensave 'Lim;ted None f
l. To what extent are
the' foliowihQ;:WUl IS
methods used to
determine . goil [, L ;
fortility needs? .
a. Field exporﬂnenﬁﬂnﬂmihih' o s s e
on station Farms 28 %> e dar i
be - Fleld experdhents ™ | ™ F oo pre o ) T i o
© on substations | 26 : i e U (2 T .
* O Field‘e'xpei‘rixﬁbhﬁa-‘_'-g 357 . gl ) Tl
on privite- fa‘m 5 o S - L i T
S DRl G HSMEARY o IR R A S GRRE T W s
analysia PTG I Tl AR -3.-,‘, b bR 17 ol R o ,32 velleE A e
es Rapid chemical
tests 22 2h ]
fo Oreonhouse Expe-: ' f w1k . s . AL A L
‘2. Bxporimente velated|. ' o T boswin TPt
to soil type : . AL s g Lo 2o i8R 4
"as Orop adaptatdons - 19 . ' g T 26
b. Tertility treat, 35 A 11
ces Mothods of soll
managomont 27 - 25 i
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Table'l nohtmnued"

T st

~ Nona

Question A ;‘ “Limited | =
3- Rapid BOil ' Morgan' -|' Truog ‘| Neubauer | Spurway |Thorn- | Other
tests used i _ o ton | tests 24
A e g s o b 6 kinds
4, Basis of fortil- | .Field: Rapid Khowledge.””";‘
. izet recommond- tests B UL R et L e
at1ons ; & . -groon- ditions |
' "houss A
© 40 A e 271,
H il Wk , g SR e e
5. Reliability of | Reliblo - leited ‘Reliablo || Not .
rapid tests- oL A g e w1th - | reliable
L e Pies quallfi- S
Gl R gl cat19ns o
N ilet R
6. Reliability of < ! s B .? 4
fleld experiments ; oy
on soil types ’ 18 : 3, -4 —
7. Mothod of recom- *|"'Fiéld’* . Rapid | Knowledge| =
mendation for tosts or of con-
pach farm g "i-us'I“‘grqgraan--'ditiﬁns
igt] S .ﬁihouse S

A more detailed diseussion

Quesgtion 1,

of‘the’answarshreveal’£hb fdllowing pointe:

To what extent are the following methods u uaed at your gtabion to

dotermine soil fartillty raqplraments7

(a)

Field oxperiments orl %ha station fafﬁ”

Twenty eight of the' 52 stations reported extensive experiments.

These

include the Morrow plots at Urbana, Illinoms, the oldest fartility experiments
in United States, bogun in 1879, the Jordan plots at Ponnsylyvania, established
in 1861 and experiments at. Columbus, Ohio, sinece 1893. Other stations reported
varying amounts of work being.done, as, for example, 600 acres in experiments
at one station, some 3000 ‘plots at‘another and extensive experlments at many

of these stations.

Nineteen statioﬁé réportéd'a limited amount of work.

Two stations reported some work but the 80il on the station was not
repregentative of large areas of soil in the state.

Five stations repbrted nd_fartility.éxperimﬁnié'ﬁh'{hé ptation farm.



113

(b) Fisld Exi)é:fiﬁjnbni;fé"*B&‘}i"ﬁﬂéﬁ%ﬁidn’é"""""""

Mwenty-gix stotions” reportad.fiore or less ‘Gxtensive uso of sub—‘
gtations ranging from 1 substation to 15 The average numben f substatlons
“used by 20 stationg which Tepoitsd. a Bpéoific numbor Was Gaf. v

l

“Fifteon stations raportéd a limited use of substatlonsgtfjfi_fwf

ST

Eloven mtations reported tHat no substations were TPV DTG 18

(¢) Field Experimon%é on Private Fafms e

. Thirty-ning stations reported more or less extensive work on pr1vate
farms. These ranged .from two or three farms at some stations to as many as
500 in qne stato. The average. number of private farms used in thlrty-31x
states br provinces was 63e57e 5. 0F

_— Elght atations reported VSry littlo work on private farms and flVe
“had no work at all.
15 F _ .

One gtation had prOV1ouBly done experimental work on private farms
but found it urgatisfactory and the work is now done on 10 substatlons on
repreaaﬂtatmve goil typoss

S

(a) Total ghomical Analysea

LIRS
P ¥

" Thirty-two stations reported no use of total chemical analyses to
detenmzne 5011 fertilnty neodg.

Sevontoon gtations used total analyses to only a llmitad extent and
gomo of these for special problams only.

. Only 3 ataﬁions repopﬁgdx@;ﬁpgsiva use of total chemiéél”gﬁﬁlyéés.

(o) Tha Use of Rapid' Chemical Tests kb

' Five stations reportod no use of rapid chemical tests for so%l
fertillty diagnosisga

i , Twentyhfive stations reported a limited use of the tests -and twanty—
_two usbd tho tosts quite oxtensively. One station tested 100,000 soil semples
'annually, another 14,000 and anothor 10 to 15,000 samples annually.
bl A survey in regard to thq uge of rapid chemical tegts in vaflous gtates
was ade by RePe Thomas in 1935 and the results were published in Journdl of the
Lmorican Society of Agronomy, May, 1936, page 41l. The results of this survey as
‘comparsd with those obtained by the Dominion Experimental Farm, Ottawa in 1940
15 shown in Table 2.

......
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' Extént o Whioh Rapid GHemioal'Tests

100

: "+ Were Used in 1 & 1940
Table e g 1T Eonlge & e 2l
: : 1% ! ThomasSurvey ‘Oitawa Survay
State or Provinoe laniled A4 S1GRE 1 4 1940
Alabama, y - A 0
Arkansas i 0 Limited
California. 30 0
Colorado 6,000 200~300
Connectiocut 3,000 . 12,000
Delaware -1 v SN General
Ilorida. p: S o -y o R ‘Moderate
_Georgia S O S 100 ., ~ large extent
Idaho s R 50 | _ Some
SN Ezs,ooo P) ‘
Illinois 10,000 pH) Considerable
Indiena - 40,000 Considerable
Leowa 2,000 2,000
Kansas 600 Indlcator only
Kentuoky s ¢ aby000 pH and P only
" Maine RarAn i -l Considerable
Maryland 10,000 Considerable
Michigan 10,000 Extensively
Minnesota 2,000 S1ight
Migsissippi Limited 500
Missouri . e« 49000 Used by country
' P agents
Montana 500 P and pH
. .Nebraska 5 hkels Taies g SO Litte used
Nevada 4 ikl 0
New Hampshire 600 Considerable
_ New Jersey - ; . . o-Bxtensive. 8,000
New Mexico i 1 150 Some
New York Extenﬂive Limited
North Carolina 2,000 Correlating with
P . o i crop yields
Oklahoma, 2,000 over 2,000
Pennsylvania . _1,000 o ek g Some
 Rhode TIsland ., ., .. . |..:: o500, , AL Extension Service
South Caroling . . .. . N 500,00Q pH_ for Calibrating
recommendations
Tennesseo: o roe., - 10,000 Occasionally
Toxas e 1500 Limited
Utah ,.100, . P pH Soluble Salt
' Vermont : NE " ooor' 8,000 - 10,000
Virginia : 10,000 10,000 = 15,000
Washington 1,100 1,000
Weast Virginia 500 General use
Wisconsin 15,000 100,000
Wyoning 300 - 400
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.
L T |

TR A

L
Phd

115,
AT R

ity

State or Province :

" romas Survay

Ottawa Survey

Canoda

Nova Secotia
Quebeo
Ontario .~
Manitoba |
Saskatchewan
Alberta

e

LT

gt ettt 1 4ot 1940

¢ i
(s it o

+) Considerable
Very little

M. . Extensively

Cow Limited
' Limited
Limited

PR

Several state institutions which sent in a report in 1935 did not
roport in 1940 and were omitted from Table 2.
trend toward incredded use of rapid tésts over the fivg year period. Of the
stations replying to both the 1935 and, 1940 questlennalres 10 showed an

increase in ‘the uge '6f ‘the tosts, 17 showed no change.

There appears to be a definite

With 12 the ‘information

supplied was on a different basig in the two reports-and no comparison could
be made. Only 3 ,showed a . decrease in the number of eamplee handled and:in
most cases the dlfference wns gmall.. .

(£) The use of‘a groenhouse . in determining?soil fertility needs

(

Eleven stations - reported exten51ve use of the greenhouee in connectlon

w1th ‘goil fertllity work.i

\

L5

Thirty—three used a‘greenhudSe}to only a limited extent.

Eight stations 'did not use a greenhouse at all.

TQﬁestien'2. What expeflmental work is belng_done bv vour station to determine

tho_response of various 8011 types as mapped by the soil survey?

(n) %0 erop adaptat10n7

."J

A

Twenty—51x statione reported no attempt. to gorrelate soil type with

crop adaptation.
possibla.

’y

fely

I.L- P

Two of these reported no adequate soil survey to make this

Ab nlnetean etations experlments of varlous klndS were attempted

relating crop adaptation-to ﬂOil type.

raost cases.

s
HJ s &

- Thege . included crop warlety tests in

Seven stations attempted to:nelate.soil:types to crop adaptation and

production by field records or obeerVations.

were made by .soil, surveyore.u

&L Pt fa s R HO Sk e g M v
(b) Soil typoes as related to fortility treatments , . .l

A g e

In some cases these observations

b E

A

Bloven stations roported no .gorrelgtion between fertlllty experlmants

and goll typoe
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Thirty-five stations conducted experiments on eubetatlone or
private farms located on. definite eall“types..m.me.,~ o AR N e, S b2

Two etabiene related_eoil Lortility.to. soil Aypeiihy! obgeFvation -
and two conducted groenhouse and laboratory experiments on soil types in
relation to fertility, ‘

(¢) Boil types rolated to soil management i il

; Twanty—five stations reported no correlatlon between soil type
and soil management experiments while twenty=five conducted soil management
1nvestlgat10ne in some way related to soil type.

3+ In answer.to the guestion "Whioh of the following tests are ueed ai your
station", the replles are llsted as follows.

l%hle K ey T ¥ ol e d ER ¢ o ol

" Noe of ; : ; iNoe. of -l Elos of
Tost used - - |Stations | ' Test used - Stations | = Test used '{|Stations
Morgan - - 18 | Adetate Borate i Missouri 1
Truog =T 17 No tost named o2 Winogradsky 1
Neubauer 11 Wiessmann th " Nebraska 1
Spurway 7 co 2 1 OshAeCoe .
Thornton .+)+ +6. | Hoghensmith: . - Fungus i
Bray 3 Georgia test 1 Hi-lo=-phos i
Mitscheriich 3 - Gombination AT 0.Ke (Acidity) 1
Hester & Miles 3 Niklas L Fraps 1
Dahlborg & Brown 2 Illinois )
La, Motte -2 )+ Potasgium 1

Thloeyanate 1 !

M,

Question 4. On What Basis do you make Gommercial Fertillzer Rate and Formula,
3 Reobggendatlons? : il

Porty statlone used fleld experlmente as a baels for commercial
fertilizer recommendations, : :

Eighteen' stations reported the uee -of laboratory soil tests; most
of these refer-to quick- tests, !

Elevon etat1one baae reeommendations on 5011 charactorlsties.
Nive base recommendations on farm experlenee and geven stations on
observations, while threc use greanhouse tests.

Four Btatione recommend only the use- of phoephate.
At onoe station recommendations are baeed on tieeue tosts, at one

oh tho farmers ablllty to buy, at one on orops grown with no particular
rolation to soil. = . . di o :

One station does not attempt to make recommendations since they
havo no field tests, '



117.

Although the individual basis of recommendation listed above are
used by the different stations a combination of methods are used by most of
the iha'l'.l”r.u'hlons o

Ten stations raport “thb use‘ofta-comblnmtldn of" fleld experiments
and soil" charaoterlstlcs as detannined by the 5011 surveyu

‘ LR i L -

Fourteen stations use- ol eomblnaﬂion of fisld experiments and
laboratory testss:. i 3 = w'fv --_j.;‘ &

Eleven gtations ‘eornbihe. the use of flelﬁ exp%rimants with farm
experlence. _ ; ‘ ' s

e L ifwar

- Four st&tldns use - 1aborhtofy tesﬁs 1n“eon3unction w1th field
observatlons whlle two statlons-nombine rleld and greenhouse exparlments.
Eleven statlons use fleld tests alond and ohe statlon uses as a
* basls for ﬂertilizer reoommendatlons 90 pef cbnt exparlence and 10 per cent
sbegb@et . ¢ 1 s .

Question 5. To what extent can rapid tests be relied upon to diagnose soil
fertlllhy needs?

gh oy IGVEL Sl e TE f-“-;"l > 'Ll‘ e o

18 den v g e i

T Four sta’ti‘o&ld ﬁxpmsﬁeﬁ i:he Qpinlon Wlth”‘-‘t redarvation that B
tests are reliabls botn Nargseaiatta el L e

: Twelme*aﬁaﬁi@ﬁsfsuggéstédfﬁhﬁt'éqch tbéﬁ%’hhﬁﬁf@*ﬁiﬁhqr limited
wvalue ‘amd ‘eight reported that very little value could’ bé placed on the'
relmablllty of these tosts,

Vi Ol E TN e T e G L) ' LR e R
‘ Ten statmﬂhﬂ‘w%bdrtud the tests reliablé when uéé& in conjunction
with other 1nfonnat10n. ! T
“ gl LR B dadintasanpl & R ) s S
Pour stations flnd the test for phosphorue very reliable and ‘che
finds the test rellable for potash and 11me, fair for nltrcgen and indicative

3

for phosphoruge: o SEUHF 0 B S G kst led e
Threo stations suggest the tests are fﬁlrly reliable if interpreted

by & skilled dperator and two reporﬂ thaﬁ %auﬁion is'nééesséfy in interpreting
the tests. " i

.. .One d@tation ifinds "the tesﬁé’unreliabléf&léné?Eﬁf_ggeful as an
indicator. One station found the tests unreliablé or- high'*1ime soils, and
one claimed reliablllty at h1gh and low fertlllty 1GVG15. .

.
destlon 6. Do field experlmenta don&uoted ‘bh spac&fic a0i'l “types provide a
rellable method’oh “which to- base abil fﬁr%illfv recommendatlons’

‘f" % ST 1 B PRI 4

Flfteen sbatlons ‘replied definitoly fn ’%hé“&ffirmative in answer
to questlon 31x.‘

Pyt St

5. v | 50
wef weadublid

SeVGnteen-s%atluﬁs suggssted that tHe methoé “§"reliablé with
certain reservations: of these,
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reported them valuable if eorrelatod with other data.
reported them valuable if earried-on for . a sufflclent number of
yearsy and with sufficient t@sts. . .o 1 0 w0 .
reported them valuable but there is con51derable varlatlon
within s6il ‘types which must be:considered.. i i-.
agreed that they were useful but soil management was.an.. .
important factor.
suggeated they were useful for gencral recommendations but not
for specific cases.
station found the method fair but it does not take 1nto conelder-
ation ‘climatic 8ifferenges’such as drought, within a soil type.,
‘shation thought -of. it as only :an approximate guide. .
stations found little correlation between goil type and fertlllty
recommendations. 5 e,
3 stations said: ‘definitely : "ne relationship“ and 'one said no because

variations due to soil management were greater than differences
in soil type.
5yl

— ag o~ _\n F

Skt los Y . ' i
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Quesﬁien_j. Owing to the variation in the 15+éi‘6f“f§?€£fity of farm lands
¥ ‘within ‘&- 5011 typo, ‘what ‘methods will. provide- information for
recemmendatlons for the. individual farmoer?. .

Bightoeh dtations suggested rapid .chemical tests. might be used
wholly or in'part as a basis for recommendations for the individual farm.

Seventeen use a knowledge of conditions such as ylelde; goil
character,’ previous: managemexit af-a’ guide: ih‘making reaommandations.

Elght statiens suggest dependence 1n fleld teete on farme or
stations. : G : ;

1 T"-.

Eight statione maintain tests are'required on eneh.individuel
f_arm.

Three' etatlone'uee greenheuee neete, one- fungue teste and two
suggest the possible use of tissue tosts.

One- station: suggests’the gimple: methed of applying miherals and
building up the eoil by goed menagement. L rar e i
S e u}:;' ; ’ .
Four etntions report the neeeseity of a eomblnatlon of rapld tests
and a knowledge .of GOndltlonﬁql'FlVB euggeet a eombipation of field tests and
rapid chemical . testd.: Three .othors:favor a combination,@f a knowledge of
conditions and individual tests on each farm. Three would combine rapid tests
and greenhousé*® experhmente with: a. knowloedge: of . ebnditlene.and with field tests.

One station replied "We are still looking for euch a method" and
another "This question’ still rehaing to be answered" ; :

A Lo L e R T T

“m iy

5 “.-l
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Ganerg; Conclualona Basad ‘on’ Answers to Ques tio naire Pl
S L .:.l":"‘.'- G5 SR likaE
.,5 : 1. Thera appears to be &' deflhite %rgnd away frbm large soald’
,fertility experimants on, State Agr%culﬁurai $xﬁerimen{ Stéﬁién 'FArms" §oward
" a larger numbar of perhapa more Blmplé téa%s on'a 1ar$9 hﬁmber of pri&ate
- farme.

vl B 'l'n"'f S ASEE Tt e ) T D L 'u. ' i

Ll
.

o Due fo the hmposs;blllfy of cbnducting‘%ests on every
~ individual farm in a’state or prov1nce, whlch.mlght be deslrable if possible,
the tendency is toward tosts on ‘a few prlva%e farms locatsd on deflnlte soil

types as mepped by ‘the soil survey. L

3. A% the same time a§' there 13 s %endency for 3011 fertility
workers or agronomlsts to use the 1nfonn¢tioﬂ of ‘the 3011 survaor as a
basis of soil fertillty research, the 8011 surveyora are’ aqcumulatlng more
information of an agronomic nature and *the 'more Tecent soil survey bulletins
deal with hoth phases of soil investigationsg. This' is ‘a very promising’
development.

r 4 ¥4 % £
LT | giogr:  Shagoid EuE e L B L
Tl G ¥ . w2 ¥t o

LT

43 Whlle manj 1n§fituﬂloﬁa,§re uding rhpid chemlcal tests very
exten51Ve1y, nearly ‘8ll of the 1nves£1gators agree that the tests in“them-
selves do not provide a “Final golution to tHs proper dlagnosing of 80il "
fortility needs. It is fairly generally accepted that, if the tests are
carefully done and properly 1nterpreted, and if a suztable extractant is
used for the particdlar goil types or COndltloﬁs, rapid chemical tests can
be ‘usged as a gulda aioﬂg with- otﬁaf related informhﬁion 1n dotermin1ng the
ralativa fertillty of Bdlla,“ .

‘ZTF} The usé of rapid chem10a1 tesﬁs is on the increase.

‘6. Therd" still rémains” cohaideraﬁle confusion of methods’ and ideas
in formulating commereial fertilizer recommendations in various states and
provinces. Field axperiments contlnue to be, the mpst widely used basis of
fortilizer rBGOmmandutibns. Rapid chemical testd field observation and
‘experience ahd in a Few chdeB greenhbuse teﬁts are also used to a cdnsider-
able extent., e W

Discussion oonﬁlgg SRk ey A

]

Drs Riplex After thls survey the Fleld Husbandry selec%eﬂ 11 of the magor
goil types in Carleton Gounty for further - 1nvestigat10na. Feftlliker “tests
were conducted on these soils in the greenhouse and some" fertilizer tests
were also qondpotad in tho fleld, although the number of field tests had to
be limited ‘dus ‘to lack of" help, “The' Department” of Chemistry,- Sdience Service,
is co=operating in this work and is performing quick tests on the various
soils. Slmllar work has been started on some of the Branch Farms durxng the
~ last year. It xs hoped that thls Work W1ll brlng the soil sur?ey and "sbil
fertility wonk clqaer 1n llne ahd'w111 also help in the rating of‘fhe 50119.

Dr. Kollogg - Questioned the ugé' of the term’ “Follow-Up"?' “Ho did "not’ thlnk
it was a goqd.term and would rather like to think in terms of "co-operatlon"
_as the agronomist Gould not get far W1thout the survdyor ‘Bnd viga veﬁsa. The
basic excuse fgr t e money spant on aoil survey work is’ the 1mplementa$1on of
a sound researoh program and extending the results to farmers. The soil
survey furnishos the base for such programs.
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The questlon .of ‘the large number of soil types establlshed by the
surveyor is frequently ‘raisod by “same* agronomists. “Thé-Surveyor does-nod
creata the soil types but 1ndluataq the significant difference in the land-
508D6 1The nytrient rqulremants qhd many phygiocal condltlons are directly
tied ‘up with sqll ype? ‘In the’ clasalficatlon Blmilar nnits ‘are groupéﬂ by

a logloal process into higher categorlea on the' basis of soil charaeﬂerlstlos.
If this grouping is not performed unsatisfactory developments may tdke 'place
in the established research programs. It is not possible to conduct experi=-
mental work on each indiv1dual farm"ye't farmérs will, in the future, demand
much more aeccurate_ informatlon spebifluially appllcable to their particular
fields.

In the research programs the greenhouse has a place and it could
b6 used’ more widely. Unfortunately, frequently in greenhouse work only
surface soils are doalt with. This Is a mistake. BSoils from dry land’ are
often placed in the greenhouso and tested under humid envirohment. Such
results are not ralevant.

Profs Kllis = We are fortunate in Canada that soil survey work is tied up
with provincial institutions. Fertilizer teosts and other experimental work
whiech has béen conducted by thsse ‘institutions for years is row used in
connection w1th soil surveys. 8011 Burvey is the inltlal step in soil-
gelence resaarch.

The greonhouse viork ‘is not very aatisfactory as we can not expect
to get the same results as in the fields In the fertillzation of a crop it
is possible that micro-organisms and olimatic cdonditions have a great
iniluence on ‘the behaviour and action of the ¢rops The dates of application
of phosphates also has varying effects on the yield. These factors may
react differently in the groénhouso than in the field and for that reason
1t is absolutely essential that fertilizer experiments be conducted in the
field. :

There are. also a larga number of factors affectlng tho soil type,
of these the human fac%or may be’ very poworful. Some work should be done in
connection with long time cultivation as gcompared with short time cultivation
oxporiments.

Dr. Leahey - Not quite preparedto agree with Profe, Ellis in ‘condemning green-
house soil works It may bo interesting to note that the results obtained in
the greenhouse at Ottawa check with Prof. Ellis's results in the field over a
‘considerable period of time,

Profes Ellis - The groonhouse work ig useful as a preliminary approach to the
prob;em..ﬁf‘ : :

« Kollogg - One of the main drawbacks of the greenhouse is that the ‘work
ia usually done on surface soils only, whereas the plants extract a consider-
able amount of nutrients from the subscil, and subsoils have a vital influence
on water relations and root penetratlonﬁ.
r. Ripley We have a good exumple of thla in the case of the Farmlngton soile
It is a ‘shallow soil over bedrock and’ not much good in the field, whereas in
tho bresnhouse it produces good Cropss One must use sound Judgment ‘in thls works

gl
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Dr. Kellogg =«The greenhouse offars”good.posaibiliﬁiea,gop.oxp}orutory work,

Dr. Hopkins - The greenhouse. regults have tg bhe compargd w ith field results.
Conglderable work has to be done in greenhouae technlqua in order to obtain
comparable results. ‘pw‘_ s

+The digeussion was. broRght ﬁg a oonc1931pn apd the chalrman
requested the sub-committee to conalder he o n 8 whlch had bben discussed
while preparing a summarlzed statementffor tﬁe oona;ﬂeratlon of the committee
on Friday.

;
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REPORT OF THE SUB- conmmmm ON MAPS ANh REPORTS

Was presented by Prof. F. Fs Morwiok

Members o Sub—G tgee R P 0 Lk 4E b A

Profe Te F. Morwick, Ontquo Agrlcultural Gollege, Guelph, Ontarlg. (Ghairman)
Mre We Odynskyy Bdmonton, Albertaq g e s ‘-~£ R "

Mrs GeB. Whmtes;da,;Gharlottetown, Py I. o e ALY f::g b

Mrs W Hs Shaqfer, Winnipeg, Manitoba.;w oLl e
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“f, Ehe “revised report is presanted 1n ﬁhe following pagsa.

So0il maps and reports will vary greatly, depending upon the type of
survey, scale of mapping and the total amount of land described by one map or
report, Surveys may vary froi a broad réglonal ‘or reconnaissance type, to a
survey: of an .individual farm.or plot, For present purposes we will strike a
middle road and deal primarily with tho. @etai}ed—reconnaissance type of surveys
such ag are being carried out in most of ﬁhe Prmr:,me:s._,r '

In preparing this roport on 5011 ans and Reporta, which must
necessarily take the form of a recommepdation, for the guldance of those
preparlng Soil Maps and Reports, we muet first answer two questions. The
first is "On what are we reportlng?“ ann ‘the second "To whom are we roporting?"

To answer the f1rst questlon brlefly we would say that we are
primarily setting .up,an. 1nventory of the BQil resourdes of the area in question
and desoribing them in such a way as o cloarly convey to others their natural
and associatod characteristies., Similarly for the second, the answer would be
"Any persons who are interestod 1n[lenrn1ng about the goils in the area.

It ie obvious that unless the soila are very uniform in nature, there
is a very .dofinite 1imit-to tho amount of detall that can be given in either
the map or the report on any given small parcel of land which may represent
ono man's, faym.. Consgquently for a porson interested primarily in his own
farm the roport will likely be far too ganeral.' On the other hand there are
many persons ongaged in cropping and corrolation studies covering broad regions,
who do not want too much detall and desire a broad-grouping of the soils for
their own particular purpose.

Lot ug oonelude thon that some of the persoms who will be most

interestod in the maps and reports will be: o

el Sl : hoett



122,

l. Pergons or groupse wanting to locate land for specific

. 'puUrpgses.

2o Municipal bodies or other groupe, interosted in’ lend-use

.. - planninga. . | T g g B e ‘
39 ApBoSBOrs.- s v 2a s AEL

4. Agrieultural axteneion workers. AR Y

5, Banks and loan companios in the business of Loaning money
« on agricultural land. :

6o Highwey and construction onglneere. (the, tenﬁ‘“Soir'has a more

- idnelugive meaning with many of this group) s 5

7. Teachers of agriculture. =R

8. Boil Scientists.

9~ Other: egrlcultural ScientlBtB-A
10+ Etoe Etc. i

It is obv1oue that the report can neither be a simply written

"Farmers bulletin" type of report nor a highly technical treatise intended
mainly for other soil scientists. Owing to the fiet that the soils occurring
over a fairly large 'area are. to be represented on a_ comparetively small sheet
of paper (the map) and are to be described. 80 : that an interested person may
learn the nature of the soil in gll or any part of the area, itois hecéssary
to use many technical terms relating epooifieally to eoile. Thésb' ehould be
kept to a minimum and thelr meaning can be given in & glossary ‘of*“t&Tms’ in
tho appendix.:

i1 il g, A o

Subjeet matter and Itg Arrangement in the Report
One of tho beet gu;des for tho preparatlon of a soil report is a
crltioal Btudy of the reports already written. A review of ‘some of the
‘published soil reports would indloate that the following infonmation is
gonerally considered.essential to the report.

Le GENERAL INFORMATION NDT SPEGIFIGALLY HELATED .TO THE SOIL.
. 1o, 1 TN R T
:‘Ea) Loeation and. extent of $ho area. .
+.(b) .. Population and ;racial-extraction.
(¢) Transportation and markets.
(d) Non-ngvioultural induutrioe and: natural resources.

Thie eeetmpn of the report enoulﬁ be falrly brief, Juet sufficient

to put, tho repader in the- ploture with regard to general conditlone assoclated
" with the: area.to bo desorlbed.,.., i

2 INFORMATION RELATED - SEEGIFIGALLX 1O THE GENESIS AND MQRPHOLOGY OF SOILS.

(a ) Parent matorials and thein age (eurfaee goology).
() . Topography and drainﬂge. iy ;

é ¢} Glimabes. . - -, ) i g
d)- Native. vqgotatioq, : R 1
Eﬂ) Oultivatique ... .

f) Erosion.

‘Thigrseotion should coptain more detail than the first but should
be confined mainly to information pertinent to soil formation. This same
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information, perticularly climate, is also of direect interest in land-use
studiess It should be related largely to the.area as a whols.

: e sl
e GLASSIFIGATION AND DESCRIPTION OF THE SOILS.. ot oy Wt
(a) Relationshlp to broad 8011 Zonea or. Great So;l Groups &nd
to adjoining areag, . ;
. (b) Relationghip of,soils: within the area, detailed _
descripidons of the 5011a and thelr agrlcultural ¢
importance. E . iy Tty T !

'-‘.,l.

1 oL saction.should const1tute the madn: body of the report,
particulgrly the (b)_part. The (a) part may be written in more technical
terms and should be of particular interest to other soil scientists. In the
(b) part the soils should, be described by groups and units so that & minimum
of . repitition is necessary. ©Some uniform system or sequence should be followed
so that a ninimum amount of time will be required to look up certain inform-

ation regarding any indlvidual soil or group of solls. The following sequence
is suggesteds

1. Subdivision of soils into various .categories down to the
smallest mapping units, thus showing the relationship of one soil unit to the
reste A table along with some oxplanatory dlsnu&sion is the best means of
doing this,

2, A brief discussion of each group of soil: materials in turn
followed by a detailed description of emeh Series (or Aasoclate) developed on
that material : i

[
':I.

"3, Each series description might include:

1e General description.
T T ii,  Extent and location.
- hem iid. Topography and drainage. (Intarnal & External)
) iv. Stoniness.
e Netural vegetation. .

vile Detailed typical or generalized profile
desoription, preferably in graphic or
20 , o tabular forme
o | viie Condition.of pultivated 3011, fertlllty,
_ erosion, ete.
viile Utdilization, .

4e Desoription of types and phases,
& THE UTILIZATION OF SOILS, PARTICULARLY IN AGRICULTURE.

(a) History of the cl@arlng of the land and the development of
agriculture. :
(b) Present land use and future posslblllties.
(¢) Management and .development. '
* (d) Comparative suitability for the production of locally
important farm crops, including a soil rating. el

* Soil ratings and orop adaptability ratings should be checked with regional
agronomists during the preparation of the report and be generally approved
by ‘thoeme
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This section should be wrltten in ae prootioal o form as posslble.
Some general raoommandatiqps can be .included in the discussion of management
and developmént. The sub=-section on Land Use Gapabllity and Soil Rating is
one of increasing interest. This is oonqidared by somg to be the job of
economists or geographers but thoir approaoh to this problem is through a
somowhat different ‘channol. The 80il scientist mush approach it through a
study of the inherent capacity of the soil to produce crops satisfactorily,
without serious dotorioration. Ho must keep in mind, of gourse, modern
agronomic methods and tho sultablllty of tho climate. In all cages where
material included'in tho roport overlaps ;on the work of other, solentlsts,
specialists in these leldB should be oonsultod during the prepnration of
tho report. :

i

5 "ADDED INFORMATION WHICH m?.m_mwmﬁg_ IN THE INTERPRETATION OF THE REPORT.

(APFENDIX) o
() Analytical data. !
(b)  Survey methode. :
io) System of clfssificdtions
d) Textural, structural, topographical classes, etc.,
) e Glgsoary of terma, \ ;

In somo‘féﬁofﬁé it may be desiréble to include other topics than
those mentioned in the above outline but it ineludes most of the essential
ones and probably some non-ossontial. This.prrangoment .of material is
arbitrary but seems logical. " This may give riso to some discussion.

Some authors have greatly oxpanded cortain Beotlons of the report.
For oxample the section. on geology is writtsn yp-in considerable detail in
some reports. This may be' desirable whsre the materlal is available in
unpublished or seattered published, form., In.othor casos it may reflect the
early training or interest of the workors. The most ossontlal portion is
that pertaining to the nqtu;o And dopoaltion of the goil- =forming materials
and the approxinato length of" time sinoo their dap051tion.

"In some reports a considerablo amount of “Textbook" type of material
is ineluded. This seems to be more suitable for a broad, scale report such as
a report for a Province or large portion of a Provinee than for a county or
other local area report which Will he duplioated for:other counties or areas
in a series of reports.

The Uso of Picturoé,‘Tabloé;'Charté;ﬂSingie.Chéfécforistic Mabs; etc,

One needs only to compare sotie of the’ earlier 8011 reports without
pictures, with some of the later ones with picturas to quickly decide on the
desirability of using sorie good plctures in the soil report. Well chosen
pictures will convey ideas_regarding the’ appearancg of .8 goil proflle or the
landaecape of dn” ares much bettsr than any verbal doaorlption. Their use
inereases the Gost’ of publlshlng and that makes it stlll moro 1mportant to
select pioﬂuros thut will "Tsll ‘a’ story".;~'

fidumd A iy at K § (2
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Whore a suitable quality of paper is available for the entird
reports the pletures should acoompany. the associated toxt material. When
thore aré definite limitationd on high qﬁal1ty paper the* piotu 68 ocan be
grouped together as has beeén dond'in’h minber” of %he recsnt reports. ‘Poor
plotures or poorly reproduced pieturés ara not much of an asset 1n any report.

Tables are ossential for' the mo?e'sxaoting types of 'data’ and gerve
as a convenient source of referencoe, They should be kept as simple as
posaible, in keeping with the' 1nolusion of all’ “tho essentlal datae Many ..
tronds and comparisons can be most sunply shoWn by meand of charts. Consider-
able tbne 1e often reqpired for thair prepara%ion but this is time woll spent.

Single chaﬂacterlstlo maps 1n elther black dnd whlte or color can be
used to very good advanta ge but they should no% be cluttered up with so much
detall that it introduces corifusion rather’ than puttlng across a general ideas
The amount' of detail should be adjusted to “tho soale,

The carefully planned use of pictures, tables, charts, and single
charaotoristic maps make the report much more readable and gives the casual
reader a general idea of yhdy the report is all about.

" Referoncos ey : ks

J The' general Opinion regurdlng reférences seets to be Cthat’ Ehey
should be kept to a minimum for this “type of report. Tha:e are however, gome
which are essential. These can be' mogt simply handled as'a footnote 'in‘dmall
print at the bottom of the pago.

Legends and y@bols ior ‘the Soi; gg x Map

Froti 1nformat10n at hand it appears that soil aurveyors in Ganada
seldom have to prepare their own base maps. For mogt arcasg ‘thiere are dome
sort of base mdps available whloh have hean _prepared by gome othor government
agency.

_ These base maps vary greatly, dependlng on a nqmbar of factors such
as scalo, information aVallable, ‘purpose 'for whlch mada, étc. The task of
preparin[; 'them is a 1arge One in itself.‘ :

HAE . % 7

When the flnal soil map ls re-drafted for publication, any undesir-
able data on the base map can be deleted or other data added, On reconnaissance
'g0oil ‘maps the main attention should be 'given to docal boundaries and physical
‘features with just sufficient of" the cultural features shown to give locdtion.

- The scale is likely to be small and thers is danger of clutterlng the map if
all the romds, contour lines, ete, afe shown. On detailed maps 1t may be
desirable to show much more of the cultural data.

"The 1egend of the ‘mop is normally in two parts, one part belng & key
to the base map data and the other a key to the soils data. The former is
fairly well standardized and is usually taken from the original base map. The
latter is variable and depends to a considerabls 'degrée on theé system of
clagsification used and consequently can best be outllned after the system of
classification haa beon decided upon.,' A

L] v §ly i
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_ In genaral the legend or key. to the soils da%a ahould be aufflq-
iently complete so_that the map ocan be used as a Heparate nlt (fhis does

... hot mean that’ “the :eport is unneeessary) If possible i, should shcw thq

inter-relationship of the solls within the area. Some of the ‘more récent
,maps,publiahed are.greatly improved in this respect.

Symbpla for the publlshed map shuuld bo as simple as, possible.
Their essentlal ugd is to give direction’ o the proper unlt in, the legend.
For fiold use a' more axtenslve system of symbola is very d631rable for the
convenience of the surveyors. They’ are familiar with each part of the
symbol and what it means but the. average reador. of the map,, who.is not
familiar with the aystem, of%en becomos unnecossarily confusad, Where the
soilg are classified on a series type and phasa or’ comparable baais the.
system of using a capital léttar and one or more. small lettars seems to be
quite satisfactory, ’

grie 7 - B 5 e E o S

The' _UBB of cc;lorn' Oh MB-pEI, I RE

Color adds greatly to the appoarance of almost any map, On soil
maps its chief use is to further establish a oconnoction between the various
goil units or groups and the key, and to show the distribution of each unit
or group. Sinco there is a limitation on the number of clearly defined
‘colors thero cannot always ho ) separate oq}or for eaoch individual soil unit
,and fomo grouping of units 13 essent;al.

However there is a strong tendency on the part of most map readers
to think that "Similar color means similar soil". Gongequently in preparing
a color schome it is essontial to meke “the groupings coineide with the
greatest llkenassas. Wlthin zone. in an arid region texture is probably a
fair basis for grouplng although there are.boynd to be many misfits, In a
humid region there ig a greater dlfferqnea between tho well drained and
poorly drained series on the same mateérisls and a grouping on the basis of
texture docs not seem acceptable.

In most cdges tha colorlngvof the map is relatad to the categories
in the classification used. For example on detailed maps -of small arens
soparato colors can be used for eaech typo or phase ‘but when this involves
too many separations a. suries baals is used. ' pia ke el

On published mmps thera has beon a tendenoy +to .use yellow colors
for woll drained gandy soils and darker «colors for heavier . and more poorly
drained 30115.. Bach provlnclal group of sqil’ workera ggem . 40 have experienced
difficulty in arranging a color schome in .such a way that adjo;ning maps will
match up satisfactorily, except of course, where the ccior dcheme is based
upon a simple classification such as texture. Tho main obaectlon is that it

doeen't make the best use of color on 1nd1vidual maps and that has already
buon discuasod,

Gpééafhatohing for topogrgp@i.
" Thig gyetom sorves a éoéa purpose wﬂ@ra it does not bé&dme too

cumbersomes It serves best in showing the general topography over a broad
aroa rather than on smaller and more variable areas. Where the cadastral
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(or legal survey) is on a uniform basis such as tho square mile sections,
gtarted from a uniform base line and the road network is mainly on this
basgis there is no serious confliction on the maps other than 1noreasing the
load, However where the base linss vary w1thin counties and evenkwithin <
townships as in Eastorn Uunada, the nross-hatchlng cauaes tod much :
confliction with roads._-“ :

i L .‘

Seale of an v8. Typo of Survey.

‘Standarization’of dtalo to %ype ‘of survey or frequenoy of traverses
is desirable. Too dften’ the sedld 1 reducad 'for the sake of’ soonony to the
point of tosing too ‘much detail or making the map too’ ownbersome s This
meeting should seﬁ up the deéirable”standard to strlve for.

oyt e RS 4 o

DISGUSSION OF THE SUB-GOMMITTEE ON MAPS AND RBPORTS

Mrs Morwick stateﬂ ‘that ho would 11ke to suggest that this group recommend
that MA™ separate draftivg officé be set up in Ottawa 0 expedlte the publi-
cation of soil survey maps".

Hé ‘also suggested greater unlformity in titles used dn reporta and
mapss  Such as Soils of =w==--w or survey of --%ﬁi-; 8011 survey maps of -
or Soil Map of ======, i : .

Mr; Lajoie = Suggestod that greater unlformity should be establiahed in the'
solour scheme useds. Similar solls should have the samo colour on different
adjacent county maps so that the maps could be mounted together. He also
suggested that the maps ﬁhohld be réctangular sheets rather than ‘an 1rregular
form by counties. -

Mre Morwick ~ It would" be 1mp0951b16 t0' roserve one coldur for each 801l type
ag there is only & llmlted number of colours whlch can ‘be’ used w1thout
confusion.~ e bk e
Mrs Stobbo = Mre La301e has in mind the mountlng of geveral small maps togethor
in order.to’ obtain oo large map coverlng a 1arga gebgraphmo unlt. Thip does
not work very satlsfactorlly as each basge’ map in itself is se't up separately
and it ig very difficult-to get the different maps to Fit due to differences

in projections If wo want a map for B> 1arge geographlo unit we have to use a
different scale and this means' somo of'the smaller detail has to be left out
and an entlrely new base map must be used.

Reotangular sheets are often more convenient to use than 1rregu1ar
county mapse In the Prairie’ prov1nces whioro the orlgi al ‘surveys, and the’
political units are lald out oh the %quare, rectangular sheets are fine,
However, in Eastern Canade all the statistical 1nformat10n, as well as the
administrative Units, are based on the county which is not’ laid out on thé"
square. Rectangular sheets for this reason are not so saﬁlsfaotory. However,
in some’ areas, ‘like in N.B. where the settlemont is mainly confined to %he
river valleys and the main roads, large’scctions of thé county are inaccess=-
ible, and very often no base maps are available for these inaccessible,
sections of ‘the county in the intérior of “the provivice. In such clrcumstanoes
it ig‘often more convénient to publlsh on’ gquare or rectangular sheets. .



l28- - ; .-|_ Il,'. “a .,‘ (s o ! O iy ST e TS L T

Dr. Kollogg = It is not eetiefactory to ettempt to ehow1all the 1nformat1bn

on the same scale, A map. should.not be cluttered up:with too much information
which covers up the main femtures that we wish to show. It is sometimes
better to prepare several maps of the same area showing different kinde of
information. ” ! :

The meaning of detgiled-reconnaissance surveys and maps in Canada
is dlfferent from the detailed-reconnaissance in the U.S. In Canada you-mean
intermediate between detailed and reconnaissance, while in the U.S. we mean
parts of the area are mapped in.detail and other parts in reconnaissance.:' In
the case of a detailed-reconnaissance purvey in the U.S. usually two maps are
prepared, oné at about 2 miles to the inch of the entire county leaving the
detalled area blank and one on a larger scale of the detailed area only..
Where the pattern of contrasting soils is very complzcated the whole survey
may bo_shown on one sheet but it is-indicated that only reconnaissance mépping
wasg done within the areas of gertain, goil associations, comploxee, or land
types ineluded in the legend. ; :

Similar maps could be, prepared for Quebee and'othér parts of Canada
lwhere parts of the county are very rough and inaccessible« - A general -recon-
naissance map could be prepared for the entire county-and a separate map could
bo prepared for the areas covered more intensively. A map of the entire county
is very importent as the people who ‘adminieter the area and extension men, such

o 1

as wad u;nux;uu ;qyxuuuuuublvo must have a’'picture oif thoir: entire territbry.

In the U.S. the opinion ie growing, ~that in order to include the
required details for farm use the maps should be published oxi the scale’-of at
least 2 inches to ono miles Vory little attention should be paid to "piecing"
maps togother as maps.are prepared by poliygonic 'projections which apply-to
curved surfases. In addition paper shrinks unevenly which makes it almost
impogsiblo to plece maps together. In a map covering larger areas much of the
dotall has to be left out and only the larger so0il classes ehown. 3

: Tho deecriptivo logend as auggeetod by Mr. Morwiek is veﬂy ueeful.
In euoh cases the 1egend -can bg uged without. having to .refer to the ‘report
- congtantly. . The report might gorve as a handbook of the county .oi area. ‘Tt
is a good polloy to includo in the report a guide for the reeder eh0w1ng Where
the sevaral kinds of 1nformation can - be found.. :

Mr. Aalund - Was of tho opinion that the abbreviated soilsg names or the first
_ lotters of the soils names whon used .on the -map often eaused difficulties and

" confusion. Ho suggested that numbere Angtead of: lettere might ‘be ueed on the
eoil maps like in the case of geological mape. 3

Mr. Baril - Numbere are being ueed on thereoil mape 1n Quebec with eatisfactlon.

Prof, Ellis - ObJGGted to numbere on the maps. ag they can not be unlvereally
used and referred to like soil ngpmese . * . i . u

Ghapr ' euggeetad that eoil namee ehould ba lieted.on the map alphabeti-
elly so that it would not be necessary to look :all over -the: legend for a
certhin soil.
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Dr. Hopking - In connection with the utilization of soils Dr. Hopkins
questioned 1f the committee report had made-it: elear enough that the soil
surveyors should sohsult. more with . other agrlcultural speclalists such as
the agronomists, hortlculturlsbs, etd. "Theme men should have an opportunity
to study the interpretations and suggestions made before the reports are
prlniad. . e s A e SR st S HEdR
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Mr. Morwick apgreed that the aommittee would recon31der this p01nt and
enlarge on 1ts il TS, ; :

Mrs btobbe - Does this not also apply to the genloglst, forester and any
other men whom the surveyor consultsand gets 1nformation from?

Dre opk ing - That is perfactly true to aome extent. However in our own
Department of Agriculture we must have closer unanimity in the recommendations
- made to the farmers and.others. We can not have.thig if the:‘surveyors on
thoir own publish certain recommendations, congerning cortein matters without
the knowledge of the experts in the field concerned. We must have a certain
amount of supervision in this respect.

Dr, Kallogg -.Thia is an administrétiva ﬁfobleﬁ;of claafance.. The U.S5. Soil
Survey'ahg the Directors of the. Stations clear their publications with one
another before they are publishods. .The soil.survey reports are' read and 0.K'd.
by all relovant parties. Bl T b ik .

Dr. Loahey - There is no offiecial clearing house for all reports in Canada.

Drs Wyatt - We clear the reports withinw;ur own local groupss .

Mr. Bowser stuted that the section de&llng with land utlllz&tlon in thelr
reports are submitted 4o the Experimental Farms and other agricultural .
officials concerned.

lire Morw1ck agreed that some dlfflculty is often axperienced in this connec-
tion. In n many oases there are no specialists in some.of the areas concerned
and then the surveyor must do his best and prassnt a plcture by himself but
1t would be impossible for the aurveyor to be so speciflc as ‘to include .
actual ylelds. ; .

Mr. Aslund - It is often difficult to get the other specialists sufficiently
interosted in ‘the work so that they will accompany tho surveyor in the field
on trips. Unless they come out. and. see the actual soil conditions 1t ig often
dlffioulb for them to appreclate the surVGyors point of view.

Mr. Stobbe - It is important that we atbain closer, co-operatlon w1ﬁh the other
sozentlsts and we must endeavor 4o obtain their 1ntarast. S

profe Ruhnke - Dre Hopking Yag rilied & good point and I think the authors
should probably circulate drafts of their reports more to other authorities
for comments and suggestions. It would, be an sgset -to the authors as it
relieves them of a cortain amount , of responsibility. . . ;

The ohairman brought the diseussion to a conelusion and requested the
gub~comuitteo to keep in mind the points raised in the: discussion while prepar-
ing the final:gtatement -which will be prosented to the cofimittee on Friday.
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. PROGREGE REPORT OF /i, SUB-COMMI'TTEE ON THE = -
... TRANSLITERATION OF SOLL TERMINOLOGY . ...

b ¢ s s Bt ‘ H 5
LERLE . o’ Pl T e S : | A £t

The Chairman pointed out that in a bilingual country like Canada there is a
great need for the proper transliteration of soils terminology. The French
speaking members :should :know what we. mean by certain English terms and the
Englieh speaking ‘members ehould know what certain French terms 'stand for.

There must be a certain amount of eoneietency in the terms used in
translation.? S s

. . . 5
5 -1 [ ' ™ y i e BNty
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The French speaking members have been asked to form a eub-eommittee
on ‘the. transliteration of soil terms. . - ey P

";57 He %hen ualled on,Mr. Lajoie to give a brief report on the &otlvites
F,of ‘the. aub-oommittee on trqneiiteration.J,:m ; Sig an ot

bunt: 2% aregrtovans BT RS Y AP ST T LR T S Ad
A letter received some weeks ngo'from'fhe'secretéry of the Committee,
‘was suggoesting that some.work ghould.be done oen the. French Soil Terminology
while at tho; lame tume attem te would -bo, made to reach more uniformity “through-
.out Canada in the UBe. of the Englieh éenninology. I feel #hat we are in a
great need of this work and I welcome this euggeetion of the Gommittee-

] . .+ In the.Province of, Quebge.we haye:two different.organizations -
engageu in boii Survoye. We are, therefore, perhaps more anxious than most
provinees to obtain uniformity. iy the terminology whigh- is used in our reports.
The maps and reports which are published by both organizations in our Province
appear in French:and, English and. it; ie important “bhat, the correot meaning be
conveyed to the regaders., . ;- .. o R I T : : ;

. ) .

Wie want to base our French Terminology on the English Terminology
-which is used in.the other Provinges of.the Dominion. 'So yeu understand.
immediately that:.we need, £ist. the. ‘main outline.of:the English . Terminology
_together: with all -the deteile.befere we can ' tranglate; it imbto French. Our
work would be faoiliﬁnted if coples.of every report presented: during this
week were placed in the hands of the individuals charged with-the task of
translation.
Ae g peginning in the attempt to tranelate the English terminology
- dnto Frenoh, I haye, prepared.a small vocabulary of, terms used in gonnection
with Soil Survey Works; ,This list, gives ms, the. French terms and their English
equivalents and vice-versa. A great number of terms and words need to be
- added to-this: vosabulary. A considerable; amount of material which will. be
useful in the tranglation; hae been aceumulated by.some Quebec soil surveyors

especially by Mre Mailloux and I would euggest that Mr. Mailloux be pl&ced on
the eub-committee on tranelation.::.; LN T ,ﬁ,. s

.u,‘h < 548

It Will take a 1ong time before the tr&nslation of a. complete list
of soil terme can be completod a8 thgre are many Aifficultles to be overcome.

Thare are tWO ways 1n whlph these. tenna can be preeented, one is by
nlphabotioal order and the other 13 to ~group them under eertain general headings
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like texture, structure, etce, ==-=4 I believe that the alphabetical order
is. the most practicals Buch a vocabulary of soil forms would be usoful to.
English Surveyors who waat to understand some’ artloles by French auﬁhors,
like those published by the International Gongrees of Soil Science.

Among the difficulties experienced in the translation of terms, I
may bring to your attention the' followings

1. The English word may have' a different meaning than its French equivalent
or it may be dlfferently interpreted in the various provinces, eX. of
lattor undulatlng, rolling. v o

2s Some Englieh words have no equlvalent in French and must be transleﬁed
by an expression ‘compOged ‘of two or more words, oXe loam === terre franche;
stoniness ==~ quantite de pilerres; the same may be true ‘of the French words,
6ege olay pit - gleiaemere. i :

Fe 1IN 8omo caees, torms ‘or worde uged in France are not uaed in our Geuntry
_Ogs 1oam in France is trnneleted by Limon (whieh means 511t as well as

loam). In Québec the word Mlimon" is riot used generally to translate
"loan" but to translato "silt" only.

In our prOV1nce the term "terre frenehe“ or "gol franc" is used in the same
sense as loam, In such cqses ‘the queation may be raised as to whether we

“should “adopt our local namos or the namee which appear in the publicatlons
issudd from France.

5. The soil survey terminology contains seﬁe geological terms and, as Dr.
Kellogg .montioned, we have to know.the exact meaning of these terms and
use them in thelr proper eenee, in French as well as in English.

A P

Diseuséion'of Tranelations

Dr. Kellogp - Pointod out that the tranmsliteration of soil terms is a very
s e

imporﬁant problem, He reeently attended .8 conference in Mexico and it was
‘there agroed to make transliteratlons in Engllsh French, Spanish. and
Portuguose. He shduld like o add Russian, Italian, and Chincse to those

, languages. It is very likely that much work will be published in those,.

' languages and we must know what their terms mean. It would be deelrable if
thig sub=committoo got in touch with any committee set up in Mexico. .

There are many pitfalls in the tronsliteration of technical terms.
Equivalent words are often absent in the.other languages and it is often.
necessary to create new terms. Loeal folk terms .are often ueed necessarily
in material prepared £ o1 farmera, and frequently these get into the scientific
literature. .It would be adv;eable to. includo lenguage scholars in. this
comnittee regardloss of thelr knewledge of soils.. Very often roots have been
takon from languages and'have been given conflicting infoctions.

This prqblem eheuld‘#Eaily“be,ergeﬁigee'on an international basis.

In the Belgian literatire & considerable number of French soils terms
may be found which woyld be of assistance to.this committee,
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Tho Ghainman suggaated that. tha committes should oontlnue" w1th this wnrk
and from time to time submit progress raport.

e Sl A i
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OTHER BUSINESS

. ) .1 J ,:':'1
s SOIL MAP - OF GANADA1=‘w i
i :
The Chaiminn took up the noxt question on the progrum - namely, The soil map
of Caindx. .lo pointed out”that the Soids Group ‘of the CeS5.T.As has'a
comalttow working. on this problem, but very little has been dono in recent
years. It would.-seem desirable that the soil survey committee should take
this matter up now. A1 e

Prof. Ellis -:‘Gave a briof outline of the:work done by, the Committee of the
CeS«TsAe A membor from each.provinece plus-a federal member were, instructed
to collect information on soils ir order” to: attempt the compilation of a
Soils Map of Canada. However this was a very .difficult .assigrment at that
time
The Gommittae assumed that a relationahip exlsts-batween soils,
climate -and vegetation. & vegetative map of (Oanada was obtained from the
Forestry Department through the efforts of Mre. Haelllday. Next-the climatic
data was collectad and expressed on the basis of Thornthwait's values. The
Kiowi 'sull dalo. was superimposed over this 1nxormation and d ‘preliminary soils
map was obtalned in thls nanner, badny

The soil map was than sent to eaoh provinoe for crlticism. The map
was never published as it was felt it was not acgurate enough but all the
data is still avallable. However, gome other peopla have used it from “time
to tlme. : : . : . -

He felt-that the CsS.TaA.. Committee can do nothing more on this
project. - This Coumittée should now take over and take some steps to cqlleot
further 1nformatien in order:-to prepare a tantatlve nepe ;

Dr..lieahey - Th1s quastlon Bhould prbbably be takennup with the d.é.T-A. group.

Prof. Ellis = Did' not think that this is: necassary and ‘that this Committee
“could just take-over. the proaect. :

Mr. Mggg = e should preparo,aa:gomd a, map as we can now with the object of
improving it as we go along. ' This would promote uniformity in our classifi-
cation. As time-'goes along the old maps will have to. be adjusted and correc-
tiones will have. to be made. The maps:which will. bo prepared in progressive
stages will form an interestlng hlstorical record.

] o S
Dr. Kollogg statod he would appraclate it very much if we would prepare our
‘soil map of Canada as he will be called upon 'to prepare another soil map of
the world and any information would be welcomed. = .. :. : ,

Prefs Ellis - It is still a difficult job as there are still many gaps but a
start should be made.
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Dre Kellogg - Any infonmwﬁion aveilable blué. tha'béét'guéss_pn,the'part of -
all concerned would be much: bettor than nothlng at alle., LS,

The Chaimman referred this questlon to the resolutlon commlttee for ‘the
croation of a sub=committee on this project. ;

. AERTAL PHDTOGRAPHS AND BASE MAPS

The question of - aerlal photographs and base maps was next raised

by the Ghalrman. », ”lL[ oy 25 Rl

The Ghalrman p01nted out that thls Commlttee, as such, can not do anything in
regard to nerial photographs and maps. However, the individual members and
the Committoe as such can support the Departments.which prepare the photo-
graphs and maps. : wE

Ho ‘then -proceeded to outline the set-up.of the Inter-Departmental
Committeo and of -the Sub-Comnittee in the ‘Departhnent of Agriculture on maps
and photographys -These Committecs assign priorities to work which is to be
donoe

They require information on which areasg should be surveyed.and what
aerlal photographs are desired. This information is required two years 2A,
advance before the actual photos and maps can be obtained. The requests ‘have
to eome through federal dopartments but all the members here can ea31ly 808
that the requests are chonnelled through federal dopartments if thoy desire
rapss The aerinl photographs are usually on Phe scale of 4 inches to one,
mile and may bo purchased at 1l5¢ a copys . The soale of the photographs should
bo specified in the requosts. ; {

Mr.halund = Asked for' information regarding the preparation.of base maps from
aorial photographs. e T iy o S g il a1

Dre. Kollogs - Suggested that the preparation of base maps from aerial phbto—
graphs be, left to experts as. this is an, expansiva job and requires special
teoohnic and traininge. The. average surveyor ig im no positlon bo, prepare a
map from photographg and then, transfer it to prgpared base maps. Often the
plotting is done on transparent material which is placed over the photographs.
Up until recently the U.S5. Soll Survey has, used alternate photographs but .now
they prefer every photograph.

" GLDARING OF SOIL NAMES . %

The Chairman Raised as ;the Next Topig For Discussion the Clearing of Soil Names

He pointed out that in some cases similar names were given to
different soils and often different names were given to similar soils. Some
attempts should be made bo clear a name -as soon-as it is adopted in any -one
province. o .
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Dr. Kellogg stated that he was interested in the nomenclature of the soils
along the border. In cases where similar names are used on both sides we
should make sure we: are dealing with the: same soils  -If we cannot do th;e we
shall be oriticized by other seientists. We have:similar goils. on: both. sides
that have different nemes. It would be desirable to have common names for
these soilsj; howevery: if '‘that is. not poaaible we should 3t:laast know wh1oh
soils correspond to which. e B AP aY GPE L e iag

It would be desirable to have some arrangement whereby the border
geries could be checkeds If practical, 8ll the,Canddian data concerning the
geries could be collected in Ottawa and then transferred to Washington. The
UsSe Soil Survey Division would likewise, furnish their ‘data to Ottawa.

Porhaps it would also be possible to arrange for joint field trips through
the border SBtates.

=

Prof. Ellis = We would be glad to advmso Dr.1Kellogg when we are working in
border areas. ' ) ; :

Dr. Kellogg = Tho U.S. Survey has changed some of their soil names and they
would not like to‘'have names.stated as dorrelatives with U,S.;series unless
this has been eleared through Mr. Ahleiter, Ghiof Inspector in the Division
of Soil Surveys - LHES A i : " : . ‘ ¢
Profe Ellis - The Ameriocan Soil Science Sooiety has a, committee deallng w1th
BOll.BGPlBS DAMSB |+ f won B> pohes iy Rayeliin ¥l s, &4 2

Dre Kellogg That cmmnittoe deala with namos. only and not W1th def;nntlons.

Drs Qea@_x We will inform‘Dr. Kbllogg 8- offioe of 'any of our parties whigh
will-be:within 50 miles or so:of the border. If it is poselble to get, together
with the Amorican suryeyors  wo will, be . pleased to do sos-

Drs. Kellogg = The Canadians should contaoct the U S« Soil Survey inspaotionl
etaff which 18 the’ correlating agencyy rather than:work only’ with the indiv-
idual soll surveyors. .

: *In making these contacts, econemy should be kept in mind.. . Difficulty
haa been experienced in bringing U.S. official oars into Canada and perhaps it
would be poasible to usge: Ganadian cars. in Ganada and U.S. cars in the' U SeA.

Prof. Ruhnko = Do you depond on' the inapeotore for definitione, nbmenolature,
etce inithe UsBae? $50r A Wl W 3

Dre Kellogg -~ Yes, the inspectors authorize the final defnﬂtions; deecriptions,
mapping practices, etc. and deoide on the naming of the mapping-units.

Mr, Morwick - Have you defined yet on what baals soils can be grouped 1nto
families in- the U:B.? e e i ? ;

Drs_Kellogg = Much work -is, still to be dones’ There are about 3000 official

.geries for which the final deseriptions and: definiticns are ‘being ‘prepared.
When this is done all geries will be grouped into families. and catenas. Some
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progress toward this has already been made by the inspection staff. We are
now working on the abstraction of data for reglonal keys. Later we have to
obtaln a hlgher level mf absﬁractlon for a national key.‘ "j““
W LA s

Mr. Stobbe -~ We have been talking aBout the corralation of s0ils between
Canada and the U.S. and-we all.apiee thatcloser dontact i desirables
However, this 'work 'is goisg to be' complicated by’ the Fe ot that we have not
close enough 'correlation betwsén the provindes and: in goms cases W1th1n a
province. -
Wé have not been”f“”tunaﬁe in having inspettérs” available for
correlation work and' evén now the amount of correldtion dohe is limited. As
a result we have many instances where gimilar goils are known by different
‘names in different provihcés and’ 'we have some instances wheré simllar names
are used for soils which are not ddentical in all respects. °

In order to facilitate the correlation of our soils we must have
complete and accurate descr;ptiona of every mapping unit which has been
ostablished, whether it is a series, association or referred to' by, some other
dosighations. 'These descriptions’ ahould be available here at Ottawd and
copies should be supplied to those provinces which' have or may have’ similar
goils to deal with. Also we should havo more contaot between the aﬁgacent
provinces to facilitate the exchange 'of information. Our senior men from
adjasent provinces should get together periodically and, together with a
member of the staff from Ottawa, should check along the border lines and
through areas where thoy may have soils in’ oommon.
Dr. Leahey - Suggested that tho Canadian solls names should be cleared through
Ottawa bofore thoy are put into print., He also suggested that the provinces
forward descriptions of their soils to Ottawa in order to eese the correlation
works Thig is very 1mportant a8 ‘in many' cases con51derable time elapses from
the time the survey is completed until the information is aveileble in print.

The Meeting adjourned at 5.30 peme i % ' ! ';'~ﬁﬁ

“FRIDAY, MAY 1lth, 1945. b,
MORNING SESSION = 9 aeme =~ 12,00 adms \ B

The Chairmen called <the meeting to order and than ‘salled on Prof. G.Ns Ruhnke,
4o present a brief summarized 3tatement ragardlng the raviSLOns in the report
on Ways and Means of Utilizing g6l “Survey Informatlon which the sub-committee
would like to make.

Profs Ruhnke - Stated that the commi‘tteo ‘Had not ‘been: dble to make a complete
revision of the report, however, it had decided on a number of points Wthh
would be added to the réport in 1ight of the dlsousalons whlch'had takep
placos _ b

e y
AN S

These additions ares:

Undor Utilization of Soil Surveya. ‘
1,015 3 (n)s 4 (a); 6 (o)5 B (nydyJ, JyLym. )



Under ‘the seotions Sening of 8oil survey, a statemont should be
inserted regarding the preparation of pral;mlnary mimeographed reports
immediately after the survey is complated for the use of key men in the area.
A seoénd statement suggesting hqw ‘the surveyors cduld gssist the poople of
tho surveyed area ‘in becoming familiar with the d;fferent soils and in
utilizing the informetion which the §6il survey provides would also be
worth whilc.

(These cdrrectiona dnd addltions have been included in the rev1sed
'report which haa boen presented earlior in the Proceedlngs)

wProts: Ruhnkc = Moved: and Mry Farstad secondbd “that the orlginal report ‘with
the enumerated ddditions be accopted’ by the Committee.

B &
‘

The question of whether the Bub-committee as such should continue
"to function or not was dikcussed. It was p01n%ed out that for the present
tho work of the sub-committeo”was pretty Woll wound up and that if the
Committee wore to eontinue it ‘would not be very actiVe for some tlme. At
the, pame time the mombors of : thls sub-committee w111 be raqulrad for work
on other sub-aommlttaes. L PEE

..... o = s - -

It was then moved’ by Prof. Ruhnke and ‘sdconded by Mr. Farstad that

+the nub-r-nmm-li"l'nn ha rh qr-hnmmd

"""" gy &
The Ghairqgg thon callea on' Mr. P.C.: Stobbe, chainnan of the uub-Gbmmittee
gﬂ_ﬁg;;_glgggiggggiigg for'n summarized statoment.

Mr. Stobbe stated that the sub-committee: was not very oclear ‘oh what changes
they could make in the report as far as the actual grouping of the soils is
concerned. However, the Committee agreed that it should be made clear in

the report that the proposed olassification scheme should not be considered
as a final pedological ‘classification but rather as a practical grouping of
the soiles which would be of immediate aid to the sBurveyors in the field and
whioh‘would BhOW “the relationshlps%atween the different soils., - It should
also be polnted ‘out thet 'sight should not ‘be Llost of the ‘eventual pedological
classification and the information-for this purpos& should be collected as

we proceed with our worke.

. Thé sub=committee feels that the Buggested olasaifloatlon scheme
does not ‘differ’ vory widely from the 801l ‘keys which are now being prepared
in the U.S. ' At ‘the present time we' are not ‘prepared in Canada, due %o a lack
of sufficient pedological studies, to docide into what introzonal groups many
of our soils belong. Wo do not think that there are sufficient intrazonal
proups ostablished to take care of a large number of our soils. The Committee,
therefore, feels that we should continue to map and desoribe our soils as they
ocour and group thom on a practical ‘basis as out¥ined in the report. The
sub=gommittee is -not prepared to ask this committed to adopt the report and
tho olassification schome at the present time. Instoad the sub-committee
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would ask the membars to try this claésifioﬁtion system in the,flald and giVe
it a fair chance, Official action on;this problem should be delayed until.

all the members have’ had a chance tp bocome more familiar with the application
of tho proposed classification system.

f

During the discussion o§»thp priginal report the Gbmmittee acoording
to the directions’ of the chairman has been dealing with principles and not
with terminology. A number of the mombers of this Committee are at the present
consorned with terminology as they are-ready to issue publications. Ag the
question of terminology has not been discussed the sub=~committee can not be
any more specific in this rogard, than has been outlined in the original report.
Whatever torminology is being ugoed-ghould be clearly.defined. ! The sub-committee
hopes that thia question w111 be.. settlpd at a latar date by a sub committes on
tenﬂinology.,”‘ il o i S A ba . o St

;l.-
5

“Mrs Stobbe then moved that, the Gpmmlttee repeiva the report w1th tha abmve
mantioned revislons. This wag seconded by Mr! Mﬂzﬂlc voitin St

After sone dlscu331on the motlon was carriad.

DISCUSSION -

Prof. Ellis - Referred to the report of South Central Manitoba which illustrates
how si gimply the soils can be fitted into a kay I they are classified and mapped
accordlng to,the pr0poaed system.,:d; “ o g ‘

Qr. Kellogg -, It is. more important to- be clsar than to be(unifonm. It is
important to diatlnguiah between great soil groups and. regiens or zones of

great soils groups. The zones of the higher categories are not taxonomic
unitse . These differences.should be brought out moré cilearly in’sub=-committee
report. LR ¥ NS AR i M o R

Mr. Stobbe stated that the sub-committee agreed that the':conception of zones
qnd groups wore not the same and they would attempt to nake. this clearer’ in
ﬁhe regort. In tho past the terms chernosom and chernosem zone have been
used too loosely and have ofton been regarded to be synonymous. This can ‘be
"sald ‘about tho Canadian as well as about the American soil sclentlsta. -

Drs Kellogg agreod that some. of Marbut's papers are not quite clear in this
respocts A o A . SR e e
; In view of the fact that the sub=committee so far has only dealt’
with principles leading up to the actual classification, it was moved:by Mr,
Stobbe and seconded by Mr. Bowser that a sub=committes on soil classxfic&tion
continus to functlon under the National 8011 Survey Gommittee. .

Garriad. o e W L ' :‘?: J eyt g :.f ] ; Q‘;

,,,Tho Ghainnan callad next on Profs Ellis, chﬂirman of" the Bub—committee on
Ghenicdl and . thﬂical Analvsas for ‘a, summarized staiement on the repart- 14

Trs

" .‘_'l_' 3' %, '], I8 , :‘-‘. : ' . d oA = 1 _r{)’
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Profs Ellis stated that the sub-committee felt that the first essential to
be dealt with is the common concept. of the:purpose and object of laboratory
methods, "The. why" and’ "the where" .should be agreed upon ‘by the Committee
as a whole before the gub~committee’ is in.a posltlon to euggeet “the how“
The sub=-committee has not recemVed much infonnation from the
members regarding the noed of different,types of analysisy- but 1t feels that
somo r6V1EanB of tho original report nro neoessary. : :
¥ The eub-oommittee would 1ike to make 1he foilow1ng recommendations.
1. Thnt the . eoil eurvey unit in eaoh province attempt to make the minimum
=*ine phyeical and chemical defterminations as outlined in-Table 1. on f
routlne soil’ samples. as requlred by the respective soil survey units and,

- further, that oach soils laboratory, wherever possible, undertake to select
representative rogional soil profiles and perform complete chemical analysis
of somo for the purpose of interproting the -soil=forming process 1nVolved.

It is further recommended that whore questions arise respecting soils which
are of doubtful outogory, that oomplete ohemioal enalytlcal data be obtained.

It was mOVod by Prof. Ellil and seconded by Mr Wright that thls
recommnendation be accepted.

Gurried.

2, It is the oplnlon of the eub—oommitteo that whero analyels for the assess-
mont of fertility status are being used, an offort be made to obtain definite
information qoncerning the rglationship of tho. roesults:sociured by 1aboratory
detenminations to the results af, orop response in. tho field. :

It was moyod by Prof. Bllig and eeoonded by r, Wrigg thot an
attempt be made to socure such corroborative data - Carried.

3« The Gommittoo recommonds that, where possible, soil survey laboratories,
attompt to soouro the, information about.soils as outlined:in-Table'2 with the
exsoption of ‘tho fortllity determinat;ons; No recommendations concerning the

mothods to be ueod in reepeot to the lattor can be made et thie tlme, pendlng
furthor etudy. . : : ;

It was movod by Prof. Ellis and seconded by lirs Wright that the
Cormittoo adopﬁ the reconmondation = Carried. B

4s Tho Sub-committeo draws attontion to tho fact, that it is highly desirable
~ifop all laboratory dotorminotiona to conform to npproved standar& prooedures-

" With this in viow, wo requost.that each soils laboratory outline in detdil the
methods used in. taking and proparing, samplds for:laboratory analysis) and
request that such outlincs be submittod to tho chairman of this sub-committee
for study and for drafting procedures that may bo recommondod. Further, in
viow of tho discussions at this conferonce, and the changes in methods of
analysis which have como into usc since the survey of methods was. made in 1941,
this sub~ committeo roquosta that oach soils laboratory indluding tHe ‘Soils
Laboratory at Swift Current, prepare an outline of tho methods of analysis,
(with references) now in use in the respective laboratories for the information
of this sub-committoos
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It was moved by Prof. Ellis and seconded by Mr. Wright that this
Committee endorse the requests outlined ‘above —-Garried. i

Mr, Ihrlich - Would thls request also apply to plant analyéiéé'“

Profe Ellis - Nej. not generally, but: any. laboratory which performs plant
analysis in connection w1th the. soils studies should includa their methods.

5a In order to av01d confusion and duplication in collaboratlon, the
‘Commititee recommends that the secretary of. the National Soil Survey Committes,
because ‘of his official capacity, obtain the information promised by Dr.
Kellogg in respect to the %tochnique 'of amalysis, and to make same availlable
for the guldance of the sub-commlttee. : .

Moved by Prof. ElllS and seconded by Mr, erghi = Garrled,

Dr. Kellogg was not oertaln that there. would be much unpubllshed 1nfonnatlon
-availablo. ‘

It was moved by Prof, Ellis and seconded by M . erght that the
-sub-oommitteevon PHYSICAL AND GHEMIGAL ANALYSIS be . contlnued = Carried.

The Chairmen 6allod noxt oh Mrs Moss' for a-summarized statement regarding
the sub-committec on LANDSCAPE TERMINOLOGY, - . . - :

4

‘Mre Moss stated that the aub-committee had nothlng spec;flc to offer.
Ingtead he would like to: ask soveral quastions for guldanceg-m

First - What is ths futuro of the sub-commlttee? If the Gmmuittee wishes to
appoint: seversl sub-comiittees, as had been suggested during thoe discussions,
say, one on topography, another on erosion, etc., ,it may bdcome very.awkward
if these sub-comaittees are not in very close touch, as some of these topics
are inter-related. To 'avoid this he would ‘suggest that.an over all sub-
comnittoo on landscape toerminology be established with a.number of smaller
sub=comnitteos assigned to different subjects, .such as erosion,.topography,
stonlness, etc.‘

Dr. Kello gg suggosted an overall sub-cemmlttee chalrman should probably be
appointed who would assign topics to different ad hos sub-committess.,

- He suggosted the follnw1ng topics. i e -

1. Relief Classes : W Y5, Excess salts and

2. Erosion Classes . . silting

3+ Drainage ' . oy - : 6. Définition of parent
4., Stoniness materials and rocks

T« Land forms
8. land use terms (bushland, etec.)’ .

In gome cagob one man ‘¢ould probably take over one or:more of the
above topics.

AP LU
i
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Dr. Leahey = The sub=committeses have powér-éo add to their membors. Tt may
perhaps be necessary to rearranga the personnal of some of the main sub-
committees. ; g b el

It was then moved by Mr. Moss and seconded by Mr. Aalund ‘that. tlie
sub-committee be enlarged in order to provide for persomel to deal separately
with such topies as will be asslgned to the sub-oommittea - Carrled.

It was further moved by Mr. Moss and seccndad by Mr. Aalund that
the sub-committee draw up schemes of classificdation for the various factors
and submit these to the various organizations with a ‘request to criticize -
same and attempt to apply the system. The.opiniong of:the various organiz-
ations should be returned to the sub-commlttee 1n order to establlsh greater
clarity = Carried. : A R

Mr. Moss also requested that the provinecial organizations should -
send in any changes and suggestions which they would like to have -incorporated
in the present report.

Mre Chapman was next called ubon to ﬁfésént a summarized statement
for the sub-committee on SOIL RATING AND LAND CLASSIFICATION.

Mrs Chapman moved that the sub-committee on Soil Rating continue to function,
this wns seconded by Mre Wicklund - Carried.

Mr., Chapman - After the discussions which have taken place it would seem that
three points should be inserted into the original report. The discussions:-
would indieate that the soil rating is not strictly based on inductive
processges and this probably should be made clearer in the report.

He Buggested that the nature of “follow—up“ program be changed to
"go-operative" program. &

The aub-committaa also suggasta that this organization should help
to promote the study of climate as it has a direct bearihg on the soils and
the orops that grow on it.

The Committee further suggests that this organization promote' the
gathering of yield data on specifiec soil typos in order to facilitate a more
accurate rating of the soilse

It was moved by Mr, Chapman and seconded by Mr. Wicklund that the
roport with tho above stated revisions be adopted.

Aftor somo discussion the motion was Carrioed.

DISCUSSION
Mr. Aalund - What is the objection to Storie's method of deductive rating?

Dres Kollogg = The significance of any soil characteristic, or group of selected
characteristics, which can be observed dopends on the other characteristics.
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There is no straight line relationship between a soil characteristic and
the final value or rating of the soil and it can, thersfore, -not be.
expressed in gimple numerical valuaa.. In eValuailng the: soily the comblned
.effects of all moil characterlstlcs must be considered and -this is too
“complicated to express in simple f;gures., Tha results obtalned are uncer-
tain, they may be too high or too low and a few failures nullify. all the
apparently good results. The assumption used and the caloulations made
are not mathematiocplly sound.

Prof, Ellis - The rating does npt take care of the intersction of the
dlffarenﬁ factorss

Mr. Aalund'- I realize this rating 1s not perfect, but it gives at least a
load and some cloge approximgtion. To my mind it is better than just the
judgment of the individual. v, ' cirvig

Dre_ Kellogg - I should suggest that we use our judgment. Storie's, final
ratings are usually quite good. The difflculty, howevsr, is. that the reader
is led to believe that the final reading can be mathematlcally salculated.
Ho may even attempt to assign the values. glven for'a characteristic in one
goil rating to the same characteristic in another soil, a0
The Chairman noxt called on Dr, Wyatt to praesent s summarized statement for
the sub-oommittee on LAND SETTLEMENT. " ; :
Dr, Wyatt stated ‘that 1t had been 1mp0331b;e for the Gommlttea to get all
the information to complete the report in regard to the land available for
gottlement. There are many points in which the work of the sub-committee,
ag now congtitubed, would overlap with the work of other sub-committees. e
would suggost that the Committeo dontinue with the rohabilitation agpect of
land sottlomont. In Alberta various exports, including the. soll surveyors
sit on an Advisory Committee studying the steps to be taken in following-up
the initial surveys as far as sottlement is concerned. This Committee is
only local and deals with thelr own problems and it must -have access to all
information availables Similar .committeos, would perh&ps be of aasistance
elsewhere.

DISCUSSION i i
Dr, Leahey =~ Tho sub-committee was glven the task to investlgate two ﬁhlngs
El) To collect information on what land is available for settlement and (2)
to determine what methods should be employed in studying these areag.
Dr. Wyatt - The sub-comaittoe should have more information before it can
submit oven a tentative roport on how much land is available, -The methods
which are to be used are 1argely gOVprnod by the location and the type of

land that one i1s dealing with, In many casog 1t is necessary to make.apn
exploratory survey first, while in othor casoes a detailed suryey is requlred
for tho location of each 1nd1v1dual 1ot pr farmstead. Before the sub-commlttee
can deal with the second polnt ‘it must know where the available land is and
what its settloment possibilities roughly ArO.. :



Dr, Bmith = In N.S..they have an .economic Gouncll which consists of men in
various fields of work inecluding foresters., The latter are also very
interested in land settlement. In order to avoid overlapping the activities
of the various interested organlzatlons are planned. Aerial photographs
have been obtained for the main library in N. S which ‘can be used by the
different organizations and these are of great help in locating suitable
land. : e

Dr. Wyatt - moved that the membership of the sub-committee be dissolved but
that the Committee as such be continued. ~This was seconded by Dr. Laird -
Carried. w8 v L e

Mr, F.F, Morwiock, Chairman of the Sub-Gommlttee oh REPORTS AND MAPS was
next called upon to present a brief Btatenant.‘

Mr. Morwiok s$ated that dpr;ng the absence of gome of the regular memhers of
the . sub-commitiea Mr,, Bowger and Mr. Shaefer had boen added to the sub-
comnitteo for the present As a result of the discussion the 'sub-ocommittee
felt that a numbor of points should be inecluded into the original report.
The yevised report will be handed. to the Secretary for inolusion 1n the
proceedlngs. ’ ¢

It ;was moved,.by Mr. Morwick and seconded by Mr. Whiteside that the
report be accepted as a. Progress. report and that a aub-committae on* Maps and
Reports be contlnued - Garrlgd.‘

’ OTHER BUSINESS

The Ghalnnan ralsed the questlon of what should be done with the’ proceedings
of the convention? ..

He sﬁggested that ‘in view that it may take a considerable time to
complete a full report on the proceedings it may be advisable to prepare a
brief statement for the administrative authorities first.

A more complete report .should be prepared later on and all the
chairmon of the sub=committeas should submit to the Secretary copies of the
revised reports for 1nclusion 1n tha proceedings aa soon a8 possible.

Mri Whiteslide ~ The Committee.should have had a stenographic record of the
proceedings.

1

Dr. Kellogg = The dlscusslons at this Conference have been very informasl. A
stenographic record of overy word said could, in.some cases be very misleading.
It is generally more swtlsfactory to present’ a summarized statement of the
discussions. Dre Kellogg statod that -he would prefer 16 see a preliminary
draft of the discussions before they are publlehed in order to be able to

odit statoments attributed to him. This would avoid mialaadlng statoments
from appearing in the final records,
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Drs_Leahey - The next question is how widoly should the proceedings. bo
distributed? As most of the discussions have beeon technical and in some
cased contioversidl’ in naturey theproceedings will bo-of direct value only
to mon engiged in: survey worky. It woulds thorafaorey be:advisable to prepare
‘orily a limited nnber:of confidontial reporﬁs.f Thoey-would:be -distributed
“edorgoll survaybrs and those poople closely associated w1th tho. wark.

'§OIL TERMINOLOGY A i o gt
The Chairman suggested that there is a need for a sub-=committee
on Boil Termihology: * Each: sub=committee should probably.define its own
torms but the supgested new sub=comnittee on soil terminology .should compile
tormg already definod: and secure definitlone of other terms, in: order to
establish greater unlfonnity mn the uao of such terms.. :

It was: mOVed by Mr. Mose and aeconded by Mr.: Gann that a sub-
committes on Soil Terminology be set up and that if act;as a clearing house
for the Terminology suggested by the othor sub-oommltteea and collect
definitions of other soil terma. - Garrled.

s

"It was next moved by Mr. Baril and seconded by Mr. Lagoie thut the
sub~committee on translatlons be-continued and that.the . sub-committes on
torminology ' supply it from time to time with Boil tenns and definitions.
Carriled. : . , ; T

The Ghairman next introduced Dr. E Se Archibald Director of the
Bxperimental Farms Service, to the meoting and asked him to say a few words
tO'HE Gonferehce. d 1
Dre Archlbald pointed out that the need of 5011 survey work has been known
to him for a long time. Many years ago while engaged in Animal Husbandry
work he realized the-'néed of soil survéy-work:as a result of" encounterlng
varioua nutriﬁion problems in anlmalﬂ. b : AT

Crop production and experlmentation in connection w1th crop
production must be. based on soil survey -infiormation. Enough money has been
wasted in fertilizers and other experimental work, not counting the loss
sustained by the farmers, due to the lack of adequate soil information, to
survey a considerable portioniof the ecountrye. If this Gommittee had been
established 25 years ago much money would have been saved.

Questions partaining to soils come up every day. To mention only
a few of the ourrent problems at hand,:‘there is the study of alkali irrigation
water in B.C. and the planting of trees in the prairies, where the influence
of soil and trees is mutual.

We must never overlook the usefulness of the soil survey work and in
many of our soil problems the surveyors can be consldered as the dootors. The
soil surveys have been especially useful in the. P.F.R.A. development in the
weste. Among other things they have been responsible for avoiding many costly
dovelopments in irrigation on land unsuitable for tho. purposa.

S
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The surveyors have performed a very valuable piece of work in
making the detailed surveys of the Experimental Fhrns.: These surveys -
have been responsible in making some badly needed adjustments. This
service need be extended to our 200 Illustration Stations and Substations.
We probably will find that some work and money has been wasted. The
survey eventually should bes the basis of all experimental work in Canada
and every nan engaged ir soil fertility work should know something of this
Conference and of this Committee.

There is still much work to be done by the soll surveys.
Practically every brief which has been presented to the Rehabilitation
Committee, which has been set.up under the Federal Department, has :~a':.
contained requeste to changé the P.F.ReAs to C.FeR.A. What the final
outcome of this will be or how it will be set up we do not know. However,
we do know that soll surveys are fundamental to any reconstruction program
that may be undertaken.

The soil survey work to date has in most cases functloned on a
skeleton staff and it will become necessary to increase this staff by 2
or 3 times in order to be able to handle the solls work for the readjust-
ment of agriculture. It is neécessary therefore, to train moro men and
tho brighter young men in the collegos should be stinulated in order that
they may take up soils work as their proféssion. If it is necessary the
Experimental Farms may create temporary positions for the training of

BUGIL KiGiie
In conclusion, he stated that the Soil Survey Committee has the

conaplete support of the Director of the Experimental Farms Service and of
. his staff.

. The Chairman thanked Dr. Archibald for his enthusiastic talk and for tha
financial and noral support which has made this Conforence possible and
which has helped to develop soil survey work in Canada since ite inception.

The moeting adjourned for lunch at 12 a.m.

FRIDAY, MAY 1lth, 1945

AFTERNOON SESSION 1 psme = 2430 pams

The Chairman called the meeting to order and asked Dr. Laird, Chairman
of the Resolutions Cormittee for his report.

Dre Laird stated that the Rosolutions Cormittoe wished to present a number
of resolutions the first three of which would require some action.

(1) Soil ifap of Canada

Whereas the need of a revised Soil Map of Canada is clearly
apparent = Be it resolved, that a Soil lfap of Canada Project be set up and
that a sub~committee be appointed with instructions t revise the existing
nap and add thereto as data beocomes available.
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It was moved by Drs Laird and seconded by Mr, Baril that the
above resolution be adopted - Carried.

(2) official Secretary

Whereas our official seoretary is very busy and should be free
to take part in all discussions without diversion and whereas many
inportant points are brought out in discussion - Be it resolved, that in
the future an official be cngaged to report on all Conference sessions in
order to have available for each momber a comprohensive report for future
reference.

It was moved by Dr. Laird and seconded by Mrs Whitoside, that
the above resolution be adopted - Carried.

(3) Training of Students

Wheroas there is at presont a definite scarcity of trained soils
mon, and whereoas it would seom desirable to have a closer tie~up between
soil secience, plant and animal production and research - Be it resolved,
that the National Soil Survey Committee through its parent body, the
National Advisory Commlttee on Agricultural Services, confer with the
various Agricultural Colleges and Universities in Canada with a view to
revising curricula or outline of courses whereby more adequate training
may be provided for students electing to major in sollsj and with a view
of maklng certain soils courses pre=requisites for majoring in agronomy,
horticulture, agricultural economics and other related subjectss

It was moved by Dr. Laird and seconded by Drs Delong, that the
above resolution he adopted - Carried.

(4) Expressions of Appreciation and Thanks

Be it resolved, that the National Soil Burvey Committoe express
its very keon appreciation and oxtend its very sincere thanks to Dr. E.S.
Archibald, Director, Experimental Farms Sorvice, Dominion Department of
Agriculturo, Ottaws, for making this, The First Soil Survey Committee,
Conference, possible, for his clear statement on poliecy re Soils and Soil
Surveys, and for placing at the disposal of the Commlttee the facilities
of the Central Experimental Farm,

rytnton Hn

abovo nmotion be adopted = Carried.

AR AR K

Be it resolved, that the National Soil Survey Committee express
its keon approciation and extend its very sincere thanks to Dry Ge.S:Hs
Barton, Doputy Minister of Agriculture and Chairman of the National
Advisory Comnittoo on Agriculture for authorizing this conference, for
taking tho time to appear before the Committee and for setting forth
cloarly the broad functions of the Soil Survey Committee and its relatlon
to the parent body, the National Advisory Committeo on Agricultural
Services.
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It was moved by Drs Laird and seuonded by Mg, _Bowser, that tho
above resolution be adopted = Carricd.

R T

"Bo 1t resolved that we’oxtend to Mrs beBa. Dayis,. Dominion
3 Hortlcuiturist our* appreciatlon and sineero thanks for, the .use of this
T Very cﬁmfo?table room for our doliberations. o A

PO e A0

It was moved by Dr. Laird and seconded by Mr, :Baril that the
“above rdsolution be adOpted - Gavried. ! v

e by et 1

Dr. Kollogg has beon with us for the yqek and has contributed immeasurably
t0.the sucéoss’ of’thls Gonferoan. Wo appreclate the fact that he is an
extrémoly Busy 1inn, yot ho has given freoly of his time and ‘has stlmulated
us tb no end‘wnﬁh hla eﬁ%husiasm. ' e
; “Bo it thorbfére resolvod that the gratefhl thanks uf tha
! Nationak¥ 3011 ‘Survey Committod of Canada bo extendod to. Dr. Charles.E.
' Kolloggy Chiof Of -tho Division of. Soil Survey, U.SsDehe for. his daily
‘vattondance at tha Confbrdnce, for fraeiy giving his time, knowledgg and
experiance, “For his ganialiﬁy ahd pleasantries and.. for his generosity in

directing wembers at thHis Commitics +5 moursss of information.

- _AndesPurther ¥ golved' tha% £ copy of this rasolutlon with an
appropriate covering letter be” forwarded to Mr. P.V, Cardon, Administrator,
Agricultural Research Adminis}ration, U S. Dept.‘nf Agrlculture Washing-
ton, DeC. : -

.-—-L-—-——-

Tt was tioved by Dr. Laird and seconded by Mrs Moas, that the
above raséluflon bé adopted - Garried, b .

.

RN gu:e,r 51" ‘w?”= : ****** "
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“.Wo the mémbers at large are mindful of the immense mmount of
work done by the Executive Gommittee, Dr. Leahey and Mr, Stobbe and by the
Chairmen and members of the various sub-committees without whose efforts
this succossful Conference would ndt~ haye been possible. Your Resolutions
Committee would indeed be remiss i its duty did it not take cognizance
of these facts.

Be it resolved, thatl we, the lay members,.of -the National Soil
- Survey Gommittee ‘eXpress our 1ndebtedness and_ thanks to Dr. Leahey and
Mr. Stobbe to DI s Wyatt and Profs Ruhnke and the Chairmen and the Members
of the various aub—conmittaes for’ thelr untirzng effqrta for the good of
the Gommittee. " :

It was moved by Dr. Laird and secondad py Dr. Smith that the
above resolution be adoptcd - Carried.
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The Chairman next called on Mr. Bowser to submit s report of the
COMMITTEE ON GONSTITUTION.
Mrs Bowser stated that the Committee on Constitution would like to
suggest that somo consideration be given to the renaming of the NATIONAL
SOIL SURVEY COMMITTEE and that the functions of the Committee should
possibly be more clearly defined.

- Furthar, the COmmittee, hav1ng reviewed the organlzatlon,
terms ‘of reforenco and the way tho National Soil Survey Committes-has
functioned to date, recommends that:

‘fi) The Natlonal Soil Survey Gommittee, as now constltutad, continue to

function for the prcsent w1thout change 1n orgaﬂizatlon or terms of
reforence. :

(a) That subseription 2 Part A doaling with duties of the sub~
committee be deleted,

(b) That additional sub=comnittoos may be formed as noeded.

It was moved by Mr, Bowser and seconded by Prof. Ruhnke that
this report be accopted - Carried.

Excoutive Officors of tho National Soil Survey Committoo for 1945-1946

Dre. A. Leahoy, Chairman

Mrs P.C. Stobbe, Secretary

Dre F.h, Viyatt, Woestern
Representative

Profe GeNe Ruhnko, Eastorn
Reprosentative

seskofotorsk

In closing the Chairman thanked every one present for the
contributions theoy had made toward the success of the mootings. He was
espocially grateful to Dre Kollogg for spending the entire week with us
in constant sossions. He greatly appreciated the work done by the
Chairmen of the different subecomnittees and he hopod that the reports
which will be forwarded to tho secrotary for reproduction will provide
somo guidanco in the futuro.

As this is but our first meeting we must build for and hope
for moro dovelopment in the future. It is the desire of the Executive
to hold annual conforonces like this one but if this is not possible for
financial or other reasons a strong attempt will be made to hold at least
a mooting between the Westorn and Eastern members.
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T Conforbnea at Ottawa. adjourned at 2.30 p.m.

LS T epskkokk

Two ficld trlps wore organlzed for the mombers of the: National
Soil Survey Comm1ttee on S&turday and Sunday, May '12th and 13th.-
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One field trip was mado to tho PrOV1nce'of Quabec extending
into the Eastern Townships of the Appalachian Region and the other field
trlp was mado 1nto SouthAWostenn Ontario.?‘xh :
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