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THE USE OF AIRPHOTOS IN LAND SYSTEM MAPPrNG AND FIELD 
PATTERN ANALYSIS IN THE WYNYARD AREA, SAS~TCHEWAN 

" 1 
by 

',. 
San'da Win 

, , 

Abstract . " 
In. this study a _land' class.ification 's'cheme based on pedo"': 

logic and geomorphic parameters wi th an alp:qa-numeric, codi,ng 
_ . t" 

system was appliéâ in the WYI}yard Area, Saskatchewan, and a, 

land system map was prepared using small scale vertical black 

and whiteoairphotographs. 
~, 

Field characteristics such'as'~he 'nurnber of fie~ds 'per , , 

section, field size, fiel~ shape and, shape ratio,. the 'perceyt

age of cultivated la~d, and physicq.l(interruptions (sloughs 
, ~ 

and drainageways) were éxamined uS~j8 ,airphoto in:erpretat~on 

methods. Land values and farm siz1s were obtained from Rural 

Mun~cipa,l Maps. The relationships betwE!en th"ese character

istics and the land systems, as weIl as ~e interrelationship3 -, .. .. 
between the ,various ~i~ld characteristics w~~e investigated. ' 

Results r~vea,l ,that maoy fie.J.d characteristics vary from 

land system to l::md sy<stem" 'however, the interrelationships 

between fie~g' characte~istics are not direct, reflecting the 

combined effect of the very regular land subdivision in the-

prairies and the various factorlof 'the physical envirqnrnent. 

'Departmen~ of Geography 

. . , 

, M.Sc • 
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l'utilisation de la photo aérienne pour la . . 
cartographie des systèrœs écolo~iRues et l'analyse de .. 

, . 
llarrangerœnt spatial des terres dans 1~ région 

de Wynyard, Saskatchewan 

par 

Sanda Wi n 

RES 'ulvE 

Dans cette étude, une démarche de clàssification des terres fondé# . , 

,sur des paralllHr.es pédqlogiques et gélOOrphologiques et ave>c un système , 

de codage ~lpha-nUmérique fut appliquée dal)s Ja région de Wynyard, en i 
Saskatchewan, et une carte des systèmes écal og~ques fut dress~ 11 parti)'" 

de photos a~riennes,~·petite échelle en noir et blanc • 

• 
Plusieurs car~téristiques du terrain, telles que le nombre de 

champs par unité cadastrale, 1eur dirœnsion,' leur forme et leurs tap-
, ~ 

ports morphologiques, le pouJI!<:èntage de terre cultivée et les interrup-

tions de surfaca (fossés et canaux de drainage) furent oDservées par 
" . 

photo-interprétation. La valeur des terres et la superficie des fermes 

furent obtenues à partir .des cartes des muni,cipalités rurales. Les 

relations -entre ces c.~actêr;Ù;ques et les systèrres ~cologiques furent 

étudiées de ~rœ qu'entre les caractéristiques de terrain elles-rœmes • 
• 0" .. 

,. 
les résultat; révèlent que pl usieùrs ëaractêres du terrain varient 

d'un systèrœ êcalogique à l'autre; cependant, les corrHati ons entre 

les caractéri,stiques 'du terrain elles-mé'mes ne sont pas directes et 

reflètent plutôt l'effet combiné du cadastre très régulier des prairies 

avec divers facteurs de l'envtropnerrent. 
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CHAPTER l 

INTRODUCTION 

The classification of land according ta its inherent 

propèrties is of great importance becaûS-e-"-the,.surface charac
./;: 

"" 
teristics not only exert a direct infiuén6e~6n the produc-

t~ity of the area, but also reflect tpe combined effect of 

the factors of the physical environmenband the economic 
>\ 

activities of a region. A knowledge of the geographical dis-

tribution, magnitude, and limitations of the physical land 

characteristics is essential for a variety of planning pur-

'poses. 

General surveys ar~ required to determine the range of 

development possibilities of an area, and land classification 

or land system mapping fills this requirement because it pro-

vides a broad framework for assessing aIl types of projects 

that depend on the physical factors. Subsequently, more in-

ten,rve surveys can be carried out in smaller areas as the 

need arises. Where ·the land has been previously surveyed, 

a reassessment of the use of the land can ~lso be made~ 

The choice of attributes for land system mapping is 

largely determined by the use for wh'ich the land, systems are 

bè~g considered. For agricultural us~, it is necessary ta 

assess the land accarding ta factors~suab as climate, tapo-, 

graphy and sail, that are re~evant ta crop production gnd 
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farm management. 

The basic purpose of this stuay is to devise and apply . . 
~& land classification system suitable for ~se in' the cereal 

, ,fi' , 

belt of Western Canada. It aims at demonstrating ho~,a land 

sys tem map based on pedology and ,igeomorph'ic parameter~,· can 

be prepared using airphoto interpretation methods and how 

the physica1
4

characteristic; of the laRd system can be clas-

sified and collated. 

The s~condary purpose i5 to use the land systems as a 
1 

framework for investigating other feature~ of the agricul-

~ural landsc~pe such as field characteristics, land value 

and~farm size; in order ta discover the extent to which they 

are related to' the physical controls of the land system. 

Such evaluation is use fuI because it contributes to the im-

provement of ex~sting methods of cultivation and where neces

sary, adjustments can be made so that the land systems are 

utilized for~~um production. 

The area examined is the Wynyard map are a in southern 

Saskatchewan. ~he are a provid~s a goo~ test site for exa-
~ ~ 

,mining the appl,iqation of land sys,tem mapping, firstly, be-

câuse the area includes the two major sail zones of the 

region--the Dark Brown Soils and the Black S01ls with a 

smaller occurrenc~ of Gray Luvisols. Soils of the D~k, 

Brown and the Black S01l Zones are developed under grassland 

but moisture efficiency is greater in the latter. The mois-
, 

ture supply is usually reliable in the Gray Luvisols, however, 
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the forest soi1s have a low humus content, therefore 1acking ~ 

r;.o • 

th: high ~erti~ity of the grass1and soi1s. • b 

/ Egtlally signi..ficant is' 'the fact tha t the 
"., o., ",!:I 1 :; 0 ..' ~ ~ , 

area lies in a 

. tr"p.nsition' zone l::ietween grain farming (wheat, 
( ..., \ 

bar1ey, som.e 
, 

oats' and f1ax) and mixed farmi,ng (wheat, coarse grains, forage 

crops apd 1ivestock) (Mit·chëU. et al., ~962, p. 27). 

GENERAL BACKGROUND Ta THE WYNYARD AREA 
1 

During the exploration of the prairies, a route se1ected 
. \ -

by fUT trader ,Henry Ke1sey" in 1690-91, passed through t~e 

Wynyard area. ,Roûtes se1ected during the scientific explora

tions by Captain John Pa11iser in 1857-5~, and John Macoun ~n 

1879 and 1880 also crossed the area (McConnell a'nd Turner, 
r) • 

"1969,' p. 8). '''' 
The earliest sètt1ement was at Fort Touchwood o Hi11s at 

.' 
"~ 'junction of traiis to ~ort Qu'Appelle in'the southeast, 

, . 
" Fort ,Pe11y irt the northeast and- Batoche and Fort Car1to~ in 

the northwest'. Between 1:'849-1909 Fort Touchwood Hi1ls was 

• a· trading post of 

o By '191.17 "the 

~ 0, 

the Hudson Bay C6mpany.~ , J 
, Il 

"" \.' ri' 

Wynyard area was sebtled 

'of'En~11sh, Scottïsh, Austrian, .German and 

fi· 

~f~s, fo11owed by the F~:n~h and the Irish~ ~~th 

, , 

people 

, ' .'~ .... • <;}, • 1 

'Eng1ish and Scottlsh are found spread ?ver tné Wynyard ~area, 
" . .. 

:'people of G(irman origin are t:oncentrated around Last Mountain 
, ... ~,..,.... ,1 ",,:"'_ 

.. ':4" ~ 

,,'Lake, the Scandinavians around-;.the QU'il1 'Lakes and, the Aus-

trian's on the Touchwood 1;I:L11s ~ 

-..., ,.."- ... ,,," ... 
~ 

. . 

, ' 
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1 
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Settlements 'today, are mainly along the railroa~ and 

'. 
'highways which' form an extensive network. The earliest rflil-

road built around 1889-1890 in the southwestern part of the 

Wynyard area" connects Saskatoon to Regina and passes th~ough 

David~on, Gir~in and Craik. Major railroads traversing the 

area are the no~thwest-southeast line from Saskatoon to Mel-
, 

ville and two north-south lines: one from Prince Albert to 

meginà and the other from Humboldt to Regina. Other lines 
1 o' , ~ 

connect Colonsay with Young and Leroy with Lanigan. 
o 

,Roads are numerous and within~the Wynyard' area are sec

tions of north-south highways numbers 2, 6 and 20, and east-

west h~ghways numbers +4 and 15, which rnorê or ~ess follow 

the ~a~lroads serving the Wynyard area. 

, T~e Wyriyard area has an agricultural economy. In the 

western portion of the area, ,smali grains such as wheat, 

barley, oats, rye, fl~x, and mus tard are important. Whea~ 
, l , 

is dominant on the heavier drought ~esistant soils and 'on 

gentler topography. .The more rolling +ands are used for 

grazing or a combination of ~razing and grain farming. For 

example; in.the Rural Mun~clpality of Arm R~ver in i!h~ south

.west, a large cattle. farm has been established in the vici-
o / 

nit y of Squaw Creek. 

On sorne of the poorer soils, p~rticularly where salipity 
.\ 

is a problern, the tand is used as community pastures such as 
• " j • 

, , ~ 

those in the Rural Municipalities' of McCraney (No. 282), 
',01, .. , .-

-.. 

Prairie Rose (No. 309) and/Usb&rne (No. 310). 
M « .. -:"iI'~ 

.. 
, ............ ,r. .",~ , ....... _ ... ~_ - ~ .~. ~ .-
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Northwa~ds and eastwards in the p~rkland p~ie, where 

the ciimatic conditions are favourable for the ~isfactory' 

gr9wth of coa+~e grains and forage crops in rnost years'4mixed 

farroing becomes more important. This type of farming is,also 

significant, in areas of t~ansitionai soils and on higher ~-
~ , 

/ . 

yations, where frost hazards and a caoler, more humid growing 

season tend to Iimi t the production of wheat, whereas' coarse 

,'/ grains and forage crops thr.ive weIl. 

" 

In addition to agricuiturai activities,- potash mining 

is aiso important. Potash is mined in the northern part, of 

-the area in-aneast-west zone from Colonsay to Wynyard, and 

the larger plants include Nor~nda Potash Mine southeast of 
, 

Colonsay, and Alwinsal Potash, south of Guern'sey. Magnesium 

sulphate'is also extracted near Watrous and the town of Wyn~ 

ya.rd. 

Since agricultur,e is the major occupation in the area, 

the land/System approach has'to be base~ on appropriate p~a-· 

meters. yhe methodology, application and analysis of land \ 

systems in the Wynyar.d area are considered in the following 

chapters. In Chapter 2' there i~ a review of the physical (j , 
envirofu"ept ol the area-climate, geology, soils and vege-

tation. The third chapter presents fhe sche~e of lan~ syst~ms 

and the mapping codes used, and ther~ is discussion of the ' 

significande of tqe selected parameters and their relevance 

__ to agriculture. In the fourth'chapter there is an examina-
o 

l' 

t~n of the application of t~e scheme, a review of field 

! , 
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work a~d airphoto .analys~s, and an explanation of 'the deriva-
, , 

,tion of land systems and the resulting map. The ~fth chap-
j' , 
ter give.9 a resurné of the different land systems and their 

asricultural characteristics, and in Chapter:6 there is an 

examination of the relationships between land systems, field 
/ 

characteristics; land values and farm sizes. These relation-

ships are illustrateâ in a series of graphs and scatter plots. 

A chapter summarizing the results of the land system·~apping 

and the analysis of the various'parameters concludes the 

study. 
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CHAPTER 2 

1 

PHYSIOGRAPHY OF THE WYNYARD AREA 

INTRODUCTION 

wynyard i~ in mid-Saskatc~ewan and the map sheet area 

(N.T.S. 72-P) .is ~ounded by the meridian~ 1040 ~and IDe" west 
, 

and the parallels 51" and 520 north'as shown in Fig. 2.la. 

The area ~as subdivided into township 'and range in ~he late 
l ,~ 

19th century.' The western limit of the'area is range 29 and 

the eastern limi t, range 15. The area includes aIl of town-' 

ships 24 to' 34 with parts of 23 and 35 on the edges (Fig. 
f ~ 

2.lc). THe totalOarea is approximate1y 5900" square miles. 

GEOLOGY AND T0POGRAPHY 

The bedrock geology of the Wynyarp area is very simple: 
1 

~ 1 

a seriés of Upper Cretaceous sands, clays and shales Jof 
l 

regiona1ly fIat to very.gently dipping structure. The total 

relief of the bedrock ,surface is about 259 meters (850 feet); 

the highest being 579 meters (1900 feet) in the Allan Hills 

-
east'of Davidson (Fig. 2.2) and the lowest point--320 meters 

(1050 feet) in the Regina Valley. Bedrock is exposed only 

along parts of 'the Lewis Creek and the Arm River. , 
, 1 

c' 

J, 

l' 
1 
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Wynyard area. 

Fig. 2.1" The location of the 'Wynyard area. 
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UEper Cretaceous Series 

Within this series three formations are present in the 

Wynyard Area: Lea Park Formation, Belly River Formation and 

Bearpaw Formation (Table 2.1). 

The Lea Park Formation l1nderlies the Belly ,River Forma-

tion in the southwestern part of the Wynyard area and east-
1 

wards as shown in Fig. 2.3) the Lea Park Formation merges into 

the "Marrne.Shales" Formation. 
, 

The Belly River Formation is a thin unit of sand also 

occurring in the southwestern portion of the map area. It 

is composed of non-calcareous, fine to medium grained sand 
~'\ .. 

and is ~ to 21 meters thick. Where the Belly River Forma-

ti9n ends, is considered t6 be the boundary between the Bear-

paw and the "Marine Shales" Formation. 

The Bearpaw Formation overlying the Belly River Forma

"" 1 
tion forms the bedrock of the western section of the Wynyard 

area, whe:t:eas, the "Marine Shales" Formation is the bedrock 

in the eastern- part (Fig.r. 3). The "MarinE! Shales" Forma

tion is equivalent to the\Bearpaw and Belly River Formations. 

Only two areas of bedr'ock exposure are found in the Wynyard 

area. 

Fig. 2.2a gives the locations of sorne transects across 

the Wynyard area and the geological cr,?ss ~tions (Fig." . 

2.2b) illustrates that the relationship between bedrock geo
~ 

logy and topography is ,very weak to non-existent. The ele-
1 

vation of th~ bedrock surface ranges from 320 to 580 meters 
• 

'1 , o , 

! 

,C: _~'Oï ","", ..."", ____________________________ _ 
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l.urflS.Jie 
3 ,000,000 

Tria",,/. 
28.000.000 

Permian 
38,000,000 

Carbo"lf.,.""" 
86,000,000 

~ Devonian 0 
~ .4S,OOO,ooo 

!Il 

~ Silurian 
17.000,000 

'" Ordovicjan 
< 67,000,000 

Cambri." 
105,000,000 

Pre Cambrl'il .. 
1.450.ooo,OOO+~ 

1 

JABLE 2 

• GEOLOGICAL FORMATIONS IN SASKATCHEWAN 

1 - -- - -, 
Formation. 

ln ThH::knC'S$. 
Epoo::h Sas\catch ..... n f .. t M.t~!at. and Remarie, 

Plriuocme G--4(J()- Glac'ald.po<''''·lalc''cto,.. •• bouj.. 
der clAY, .etc .. .. , 

l'Iloeme Ero,ion. 

M'Deme Wood MOUllt.a1R 50+ Gravels, ç'QnsIom~ata, land--

- ,t'on", etc. 

OUgoeenc Cypn, .. H,Il.s 125+ Cfavd~. cong1om~ate, sanJ.s, 
etc. 

Eoeme SWIft Currmt 50+- Crav~ls" conjJomt'tatcs. sand.s, 
... etc. 

1 EtO$lon, l..arimide Rh'otution.~ 
Paleo<:m. RaveiÎta"a. 800+- Buff, irey, ctc., santis. shale5 

clars, coal. 

Frenchnlan ,10-190 Grey, etc., !:ands, sh.ales, clay,.. 

Wh,temud 1l-7S White, grey, etc .• sandy c4YS. 
da,.." etc., paruy rdractof'y. 

Ealtmd 10-100 Ydlow, very fine "Olnd" s&lcs, etc .. 

Upper 
(mo.tly manne)' , 

etetac.".,. Boupa .. 700+- Dark ,hal .. (marine). 

'Bell)' Rlvor 1Hl90 Sand., 'hal.", coal (mostly non-. manne). 

Lea Park BUH,I40 Llght and dark /lray .""1 .. 
(manne). 

AIIlffla 560-1,300 DarI< Ifay ,hale (,rarine). 

Lowcr - Gray ~n<1t, ~hal.,.. e<>al (man.ne 
Cretaceow '711-630 ./ld llO!Hnarlne). 

~ , G--440+-
Cray .h.l ... some hm.,.ton~ (ma-

rine and no .... madrte). 

" Eto,non, -
Er""ion. 

Omt3ton.,., .hales. ctc:. (marln<:). 
Pro.ent und.,. Iylntl the South",est • 

Gray, rcd sh"I.,.,lbn .. ~. doJo-
1,lOO mites .. gyp.twn (marin~ ~ 

~ 
Ib!y som" non"",oo",,). 

1 Umesrotu!!. gy,,~cm. salt4 

Not r1;".h~hed in '\'IIC'lh .. OUtcrDp::t. or 1 
Illm~tone: in nortn... '1 

Erosion. 

Cr.nlt .. , .edun~tary gneiua 
and scbisa. etc • 

, . 
S~urce ~itchell et al (1962) 

,'" t" , ! 6r$ 
t : a' tH.t 
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(1050 to 1900 feet) along the transects and for the greater 

part, glacial drift is .very thick. 

Pleistocene ~vents 
\ 

During the Pleistocene, the Wynyard 'area was overridden' 
, 

by continental ic.e and remained ice co';ered ûntil the 'final 

deglaciation. ,According to Greer and Christiansen (~963) 

the area was oyerridden by the Condiean Glacier and th~re 

wére seven significant stages in th~ deglaciation of the~ 

Wynyard area as shown in Fig. 2.4. 
, . . 

, The first portion of the area to be degiaciated was'the 
, ) 

Squaw·Creek·section~n the ~outhwest. There was then fairly -
,al 

, 
rapid ice retreat until the ice front occupied a position 

nort~east of the Arro River Channel with meltwater draining 

'" southeast and'~utting the Arro River Terrace. Ridged moraines 

~ in this area, as weIl as ice frontal positions in the adja

cent Regina area to the south and the Melville area to the , 

southeast, suggest that an int~rlobate re~entrant was present \ . 
in this sector. 

During the succeeding pnase, a maj~r lobe occupied the 

Last Mountain Lowland between the Touchwoqd and/the Allan 

.Hills, and the meltwaters were discharged through the Arm 

-
River, ,the Loon and t~e J~ping Deer Creek' Channels. Last 

Mountain Lake began to develop as an ice marginal channel 

during the next stage ,with meltwater from Lake Elstow in the 

northeast draining into it by the Lewis Spillway. Last 

~. 

? 

1 
\ 

"-',~- _~_L..~' ~~"~",,,,,,,,,,,,_.,,,, ... - .... a_ ... · ..... t ........ ' w .... • ....... '.,.;, s .... • ... ' .... 1 .... · .... « .... ' _ .......... ..;·;...' ... tl""'. ' ... ' ... __ ... t '1IIiI' .. 1_ ...... '.'1"":_· .' ftiallli' II1II',_'_ ..... _ 
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Fig. 2.4 Ice' frontal positions during degla'ciation and 

glacial 'features of the- Wynyard Area after 
the final retreat of the ice , ... 
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Mountain and the southern part of ,the Touchwood Hills Uplands 

were deglaciated about that time. 

In the succeeding,episode, a major re-entrant of the ice 

occupied the are a around Watrous, and to the east a majo~ 

outwash ,fan delta was being~formed by meltwater. 'With far-~ 
1 

ther retreat of the ice l{-ont the meltwater from Quill Lake 

in the northeast was carried by the Peter L'ake and' the Lock-
, , 

wood Spillways into Last Mountain Lak~. Meltwater from the 

northwes t was riSChar~ed into Last Mountain Lake through the 

Watrous Spillway ana the Plunkett Channel south 'of Plunkett. 
" If 

During that period Last Mountaïff Lake extended across the 

entire north-south length of the Wynyard area. 

In the final episode of deglaciatiGn the ice margin 

s tood north of the~_Wyfiyard area and '-there was mel twa ter .. .. , , 

. drainage via the Quill Lakes depression to Last'Mountain . ' 
Lake. 

Glacial Deposits 

These consist of a sequence of oxidize9 zon~s, Condie 

Till and stratified~ units between t~e till (Greer and Chris-

tiansen, 1963) as shawn in Fig. 2.5. 

The- aldest'deposit in the sequence is t~e Lower Strati-

-.. 

fied Drift which cont?tins mainly sand and occurs in the ,j 

central lowland of the Wynyard area. The deposits a~e ex-
1 

tensive and t~~ck, varying fr~m 6 to 92 meters. Overlying 
~ 

this is the Lower Till which occurs in the Touchwood Hills 

1 
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\, 
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• 
<;J.rea. At the top o~is an oxidized zone and in l?orne areas, the 

base l s'in con'tact wi th bedf'ock. . . 
~ne ~id~lejStratified'Drift found only 

/: 
in the Allan Hills .. ' " , 

is ctmposed o.f 55 meters of graYil, silt and clay. Th~ 0 Middle 

Till whicn ov~r~ies this layer of stratifled drift is calca

rous wi th' a ':texture f'ro~ a Isandy loam to a C'laY' loam and oc-, 
.. ~ c-

t ' 

curs, in the Touchw,ood 'Hills ~nd t~e: Alla~ Hills.' tliI'i, 

. " 
, Lying between the Middle Till and the Upper Till, the 

-'Upper Stratified p'r~Lt compos~d mai~ly of ~and with a ~ick~ 
"",1 $" 

ness of 9 to 46 meters) is weIl developed in the Western 
0" Il .. 

" ,sec'tion. The Upper ,Till hies, above the Upper Stratified Drift 
. ~ 

~ ~" , 
and is calcareous with a·texture from saQdy loa~ to clay . / 

Ioam#' 

Drirt thickpess. i~ the'Wynyard area varies from a few 
1 • 

. ,meters in thè south~rn portion of the Allan Hills to over 
\ ' 

3Ù'~ meters in ~he' "Litt:).e Touchwo~d m.lls~ (G~eer~Qand Chri·s- _ .~ 
'" 

tianse~, ,1963). As seen in Fig._2.2~ t~e drift in the và~leys 

.~ 1 
rang~s from 152 to 229 meters" in thickness. ~ 
~.... ) '4 

In areas where moraines oc'c~rf-ieia-l -ma·t--e.r-i-als a~è -" ,. ~ 

m~inlY tili wi ta sIDall amounts of s1.l t f sand and grave1. In' 
~ r; 

the ground moraipe ~e1t,'sand and gravei ~e present ih 

'lensés aitd, smal'! outwash plains,. whereas, in th~" .hUrnmocky 
,q , 

, , 

moràine they'are' in the ferro ~f lenses and kames. 

,.,. ~he main sour.ces 9f sand and gravel in th~ Wynyard area 
, 

are eskers and ou~wgsh plains w~iie minor amounts of sand 
'\t~ 

.'" and gravei are found on eroded till pl~ins qpd m~ttwater 

," 

," 
'f - of rit MI'tnrmamnSSii?Tîb ~ t -, t . fi Ji t ! .. 

1 
t J tzr 
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"~. 
channels. ,S~lt and ctay .a~e mainly found in the swales with-

1 ~ ,.. ~~ ... 

:.-. in glacial' lake basins or in .c?epressions, al though there are 

areas whe:r:;e the clay-' collapsed dlJring the final. mel ting o~ 

the 'iC,e. In such areas there i5 an absence of till over the 

'lacustrine materials. The topography of the area is hurrunocky 
1 / 

and there is,a lac6)ôf pr~ferred orientation of structural 

: features. 

Within valleys and spillways there i8 an assortment of 

ti!l., sand, gravel, alluvium and colluviutn, and on erod~ 
.::' -.~ 

till plains, ,cobbles and boulder lags are prese~t in addition 

to sil t, sand and gravel: \ 

Topography 
o 

Glaciation has moulded the topography of the Wynyard 

area and provided,some ~f t~e major relief features. Whére 

the Aice ,front remained stationary for long periods, end 

"inoraipes were formed. They are linear belts ·of low hills 

and· two major end moraines--the Condie and the Young Moraines 

as shown in Fig. 2.4--are prese~ in the area. 
,~ , . , 

The Condie Moraine (Christiansen, 1961) lies to the east JOf . the :qua\j' Creek in th~ southwestern portion of the Wynyard 

area. Rising about 8 to 15 meters. above the pl!ai·n,s--area,. it 

\ is 0.62 tO.,3 km."wide and up to 19 km. long .in the Wy?yard 
.!' 

area. In the northwe~tern part,~ the area the Young Moraine 

, forms a prominent ridge about l#fmeters, high to the south of 

the town of YOU?g. 

- - ~ .. -" -- .. -~ ...... ~-

/ 

i 
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Hununocky moraines are often found in the indentatio:t:ls 

between large active ice lobes. Hummocky moraine is found 

in the Allan Hills Upland, the Last ~oûntain Upland and the 

TouchOüod'Hills Upland. The~ topography is rolligg to strongly 

,rolling and 20cal relief is 6 ta 31 meters. Till knobs, 

kames, kettles and small de~ressions'are characteristic fea-

tures of the hummocky morainal landscape. 

In places ,where the ice experienced slow recession or 

readvance.l ridged moraine OCC).lrs. Such ridged moraines are, 

found in_many parts ,of the Wynyard area, particularly in the 
. /' 

\ ' 
southeast near Last Mountain, in the northwest near Watrous 

and in the north centrai part of the central, plains. " 

Esker~1 and ,associated katnes are very corrunon ~in, the Wyn-

yard ar~a. The most prominent eskers are found to the north

east·of ~rake (Tp'. 32; R. 2Î), northwest of Lockwood (Tp. 31; 

R. 22), northwest of Bank Lake' (Tp. 21; R. 2~), within town-
, 

ship 32--range 24 west of Delwood Brook, and east of Kuta-

wagan Lake (Tp. 30; R. 20). In general, eskers are sinuous 

ridges composed' of sand and gravel. Those in the Quil'l Lake 

basin are three ta six meters high and apout 30 meters. wide 

(Greer and ChristïaÎlsen" 1963) . 
( . ~ 

Ground moraine covers large sections of, the lowland are'a 
, , 

of Wynyard. With an undulating, to gent'ly roll'ing topography 

and r~lief from 2 to 9 meters, the ground moraine is tra~ 

" versed by meltwater ch~n~els, eske'rs and, morainal ridges,' 
1 

In the lowland are a ,there are al,so extensive lacustrine 

. , 

\ 
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pasins and, erodëd till plains wit~ associated deltaic forms 

and drainageways. 

There ar~three major glacial lake basins in the Wynyard 
, 

area: the Eistow Lake Basin, the Last Mountain. Lake Basin 

and the Qui11 ~ake Basin. The firs~ of these, situated in 

the nor,thwest' portion of the ~y'~~9--'area, was named by 

Edmunds ,(1962). The topography is' undulating to rolling wi th 
, 

a local reLief of up tp 12 meters. However, there are no 

well-defined sho'reline features. Last Mountain Lake oecupies 

the central portion of the Last Mountain Lake basin. The 

bas,in floor is fIat to undul"ating with a relief of about 2 

Eskers rising up to 9 meters are promi~ent 
, , 

tç:>pogr?lP ic features. /'~ The ,Quill Lake Basin in the northeast-' 

i5 ominahtly'a beveiled-till p~ain with eskers rising up 

to 6 meters above the fIat to undulating surface. The lowest 

areas are occupied at the present day by the Big and Little 

Quill Lak,es. 
' ' -

The general direction of drainage from the glacial lak~s 
• 

was south and the drainage trace is discernible as a series 
1 

of major spillways. 
1 

Lake Elstow stood between 564 and 549 

meters with the Lewis Spillway serving as ân out let to the 
, . 

, 
Last Mountain nake basin. The Lewis Channel is about 31 . 

1 

meters deep and 610 meters wide. with retreat of the ice 

front ~nd lowerin~ water levels, tpe Watrous-Last Mountain 

Lak~ Spillway came into being. Little -Manitou ,Lake and ~ast 

M'ountain Lake now occupy the' floors of these spillways. 
1 

, • ~I 
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f;' . 
Little Manitou Lake about 6.8 km. long and 0.3 km. wide lies, 

in a deep valley north of the town of Watrous. Last Mountain 
/ . 

Lake is 34 km.' long an~ 0.5 to 1. 9 km. wide with a maximum 

depth of 30 meters (Greer and Christ~ansen, 1963). 

Physiographic subdivisions 

The Wynyard, area is locatep in the Great Plains region 

of çanad~, in ~he~Saskatphewan Plain Area of the Second 

, Prairie Lèvel which has an",average elevation 'of 610 meters 

(2000 feet) above seg level and is for the-most part an area 

of gentle relief. The landscapes are generally lowmorainal 
, . 

hills or undlilating till plainsiwith fIat lacustrine basins. 

Such a landscape is present in the Wynyard Area -as shawn in 

Fig. 2.6: morainal hills in ~he Allan Hills, Touchwood Hills 

and Last Mountain uplands are' separated by an extens~ve till 

plain. The remainder of the surface of the Wynyard area is 
'f~·; 

1 
for the most part, c~mposed of glacial drift that is very . 
thick, and strea~s rarely expose the underlying rock. Nume-

rous +akes oc'cuPY shallow depres,sions and the larg~s-t of 

these are the Qui,ll' Lakes. , ,. 

Acton et al. (1960) have divided the Wynyard area int-o 

the following physiographic sUbdivisions: the Saskatchewan 
" 

Riyérn Plain, the Quill Lake Plain_, ,the Assiniboine River 

Plain, the Allan Hills' Upland, the Touchwood Hills Upland 

and the Last Mountain Upland as shown in Fig. 2.7. 
li 

Th~ Saskatchewan Rivers Plain in the northern portion. 
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PHYSIOGRAPHIC. SUBOIVISIOrt T()PÇ>GRAPHY ïEF
•
NO

. 
ELEVATION 

(~bove sea level) , 
Sqskatchewan River! PlaIO 518-549 meter! Gently undulatlng 

(1700-1aOO feet) ,,-

2 Qu." Lake Plain 534-595 meters Gently urldulating 
(1750-195() teet • 

3 Assiniboine River Pla!n 488-595_ meters Gently Ilndulating 
(1600-1950 feet ) 

4' AIla~ Hills Upland 610-655 meters Gently to strongly 
" , (2000-2150 f~ ) ro'"ng 

5 Touchwood Hill, Upland 595-732 meters G!.!ntly to stromgly 
(1950-2400 teet ) roll mg 

6 Last Mountsm Upland 595-678 meters Gently to stromgly 
(1950-2225 feet ) rolling 

-0 

Fig. 2.7 Physiographic subdivisioQs of the Wynyarri Area 
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of the map area is gent1y-unœb1ating with .elevations ranging 

between 518 to 549,meters. It occufies approximately 13 per 

cent of the Wynyard map area. The Quill, Lake Plain .lying to 

the east of the Saskatchewan Rivers Plain and separated into 

two sections by the Assiniboine River'Plain, ra~es in ele

vations between 534 and 595 meters and comprises about 20 

per cent 0; !::ne total" area. Occupyin cen tral and the 

southwestern sections 'of the map area, e Assiniboine River 

Plain is the largest plain region with an area occupanc~ of 

60 per cent of the total map sheet. 

In the western section of the area, the Allan Hi1ls 

Upland with an elevation of 610 ta 655 meters rises 180 meters 

above the ,plain. It has a north-south trend and is undulating 

to strongly rolling. 

In the eastern portion of the map area is the Touchwood 

Hil~~ w~ch tr~nds north-south pa~a~le~ing the centra~ 

plain. The~nd area inel udes "the Touchwood ,Hills in the 

northern section 'and tl1e Little Touchwood Hills in the south. 
" 

The t~o up1and areas rise approximately 24? meters and 305 

mete~s respectively above the central plains.~ 

To the west of the Touchwood Hills and sta~ding domi

nantly.above the surrounding plaihs, is the,Last Mountain . 
Upland, a striking feature in the landscape with extremely 

rugged topography'rising sorne 650 meters above the plains. 

--
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Drainage 
1 

/rA large portion of the ~lains area is occupied hy water 

boJes such a~ tpe Big Quill (2'60 sq. km.), Last Mountain 

(229 sq. km.) and Little Manitou (21 sq. km.) Lakes. All' 

of these are very shallow:' mean depths are 4 ~ 9 meters for 

Big Quill Lake, 7.6 meters for Last Mountain Lake and 2.4 , 

-meters for Little Manitou Lake (Whiting, 1974). The Quill 

Lakés form a bas~p of internaI drainage with various creeks 

supplying water from the, surroundin,g upland areas--Quil,l / 
't 

CI:"eek from the north/and Dafoe Brooke, the Rushville Brook,;/ 

he Magnusson Creek and the JO,lly Creek from the south. /The 
, ' 

1 

Quill Lakes Drainage ,~;asin ',has no outlet below about ~27 
/ 

meters (Greer and Christiansen, 1963) the minimum level of 

the former glacial Quil1 Lake. 

Drainage' in the southern portion of. the central lowland 

is into Last Moùntain Lake which' occupies a former m'eltwater 

channel. Thïs is an open drainage syste~ with an outlet te 

the Qu'Appelle River in the south. Ëowever th~ drainage net 

i5 not part~cularly dense or weIl integrated a~d large por

tions of the Wynyard area hav~ internaI ,drainage with large 

kettles and s'loughs 'providing the local base level. 

CLlMATE 

The Wynyard area lying in the heart of the Canadiah 

prairies has a severe climate with extremes .of temperatüre 

• and lo~ precipitation., In'the Këppen system the area i5 

/ , 
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classified as a Dh'climatic type. 

1 

Temperature 
\-

., T~e me'an temperatu:çe for the colde'st month is pelow _30 C 

~nd that of the warmest month 'is above 10oe. There are ex-

tremes of ,temperature during both the summer and the win ter 

,seasons as a result of the mid-continental position of the 

area. The monthly ayerage temperatures f~r the m~teQrological 

stations in the area a~e shown in Fig. 2.8. January is the 

c9ldest month for ail-the stations, the lowest figures being 
" , , 

reported at Dafoe'Airport in the "northeast with a mean of 
, 

only ":19.4"e: 

temperature. 

Duval with -17.2" C 'has 'the warmest Ja:puary 

July is the hottest month ~îth mean temperatures 

rang~ng from 18.1
o

e at Dafoe Airport to l8.6°C at Imperial. 

,Temperatu~es drgp rapidly during the months of October and 

November and there is a rapid rise after February. In both 

winter and summer the col der temperatures are experience~ in 

the northeast part of the area as showQ. in Fig. 2.9 and Fig. 

2.10. 

~ 
Frost , ' 

~ 

Frost may occur in any month and the occurre~ces in late 

spring and early fall are critic~l for crop growt~. Avail

able frost data for sorne locations in the Wynyard area are 

given in Table 2.2. Isolines showing the ~ean dates of th~ 
Q 

1ast occurrence of spring frost are shown ip Fig. 2.11. At 
\ 
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Fig: 2.8 The monthly averages of daily. minimum, mean and maximum temperatures for selected 
stations. (Data Source: Climatic Summaries, Temperature and Precipitation, vol. 5, 
Environment Canada, with metric conversion}) 
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Generalized isolines illustrating mean January temper
atures of the Wynyard area. (Data Source: Temper
ature and Precipitation, vol. 5, Environment Canada, 
with metric conversion.) 
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Generalized isolines illustrating mean July temper
atures of the Wynyard area.· (Data Source: Temper· 
ature and Precipitation, vol. 5: Environment Canada, 
with metric conversion.) 
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May 29 1 May 15 1 June ,,10 
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May 24,1' May' 6 Juné 13 

June 2 1 May .7 Ju1y 7 

May 26 1 May 2,1, June .. 20' 

May 31 1 May 7 1 July 5 
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Firs~ Frost (Fall) 
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Frost Free Season 
,Extremes on Record 

(Days) 
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Sept,9lAug 17 1 Sept 26 

" 
Sept 13 Aug 17 Oct 14 

Sept 3 July 25 Sept 25 

S~pt 11 I.Aug. 17 1 Oc.t '~4 

S~pt -5 Ju1y 31 1 Sept ~2 
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..,0 

..-----
r 

.. 

[ "_'P ... ,....,, __ <~~_~ __ •• __ M~_. '-"- . ' .. ' .- -. ~_~_'~'"",. __ ..... _--.., ...... "~. ___ ,! '''',';' eW~~. " .. ~."' ............... .....-......-............... 

• , ,. " ' " •. ,-_..J..~~",__ _ W r Q gr 



r. 

, , 

( 

" 

,0 

0 J 

-' ( 

.- ~ ... _----~.-., ... 
'Q. 

15 0 15 km , 1 1 
e, 

~ 

,. 
.. 

LATE 
SPRING 
FROST , 

l 
\ 

Fig. il1 

15 0 
1 1 

Davidson 

"-

\ 

'!>, 

.;. 
Ctt~ 

- ~ 
\ ' 

~bOUrQ t 
.,. , . 

IsoJjne~ illustrating the mean dates of occurrences 
late spring frost. (Data Source: Boughne,r et aL, 
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Fig. 2.12 Isolines i lIustrating the mean d~tes àf occurrences of. 
early fall f~Data 5o,uree: ~oughner et ~I." 1956) 
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,) 

. str~sbourg on .the southern foot slapes of Last Mountain Up·' 
, 

land, the last spring frost occurs on ~ay 24, whereas~' at 

. Imperial on "the central pla4ns thére are ~rost occ~r:rences .' 
". . , 

till June 2. 1he mean dates of early fal~ frost are shawn 

in Fig. 2.12. ~en Stras~ourg and Imperial are compared, 

can be ~een that the frost free ,period iS ~~out 20 days 
~ ~ 

. long~r at the'former lodation. Due ~o the inavailability . / 

, 
of 'frÇlst data for the Allan Hills .Upland, isolines could no~t 

'b~ 'dra'wn but it is P~O&iè that the isolines wou.ld curve . 
) . 

north at t~e foothills. Frost occurrences in the north-
'-

western lowl~mâs are in general',late~ in t~ spring anq . 

. ·~oearli.er in tne fail tha;n the neighbou:r:ing uplands due to 
, 

unrestricted drainage of cold air from the north and the up-
, , . --' " 

lands, and aiso the absence, of large modifying bodies of 
{ 

wqter. The frost-fre~ season shown in Fig. 2.13 becomes 

shorter away.from Last Mountain La~e and Quili Lake~. • The 
-, 0 

" .... , 6 1 

average frpst'7"free peri0d' .ranges, from 9'3 days at ImperiaÎ 
- '""1 ~ œ. 

situated.on the lowlartd plain~to(li2 ,days at Davidson which 
, . 

is sheltered from èold northerly air by the Alli?-n Hills: 
...... 

.. 
preci;ei tati'On "-

The rnean monthly and annuâl precipi ta tion, of seleéted 

sta~ions are shown in Fig. 2.14 .. Durin~ winter the precipi-
,_ 1 J " 

tation is mai~ly in 'th~ form of snow and the area with the 
of " , ., ( .. 

°grêate~t amoun.J. of pi.ec~Pitat'ion. in January is 'towards the' 
,~ . , , .north:· : Strasbourg .at. -€:he" foot of Last 'uMountain Upland in ... 
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Fig. 2.13 (solines showing the number of frost Jree days for 
certain locations in the Wynyard area. (Data Source: 
Boughner et aL, 1956) 
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Fig. 2.14 Mean monthly and annual precipitation for, sèlected . 
stations. (Data Source: Environment Canada), 
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the south has 17 mm. The drier area is in, the southwest 

(Fig. 2.15). The area'with more than 76 mm. during June as 

shown in Fig.' :2 .16, lies in the LJst Mountain, Lake ar'ea bet-' 

ween the Allan Hills Upland and the Last Mountain Up~and and 

, the amount decreases.towaras t~e, north. The Wynyard'area 
" 

ha~ ~n av.erage annual precipitation ,of about 33 cm. to 43 cm. 

of which 65 per cent occurs during the month of May, June, 
1 

July, August and September with the highest amount--totalling 
~ 

about 20 per cent of the annual precipitation-in June {Fig. 

,2 :14) • 

NATuRAL VEGETATION 

Native vegetation within the Wynyard area has.been radi-
1 

cally changed by cultivation and in~ens~ve grazing. Where 

the land has not been put to the plo~gh, two. types' of vege

tative cover remain: grassland and woodland. . ~ 

.~ The natural g~àsslands remain only i~ the southwestern 

portion of. the area. The most commo~cies in~lude cammon 

speat: grass (Stipa oomata) " porcupine grass, (Stipa spart~a var. 

c:uf'tiseta) .. northern wheat grass (Agropyron dasy8t~ahyum), rough 

fescue (Festuoa saabl'eUa), ~romeweed (Gutie1'1'ezia diversifoUa) , 
~ 

and moss phlox (Phlox hoodii) while cat-:tails (Typha latifoUa) 

and bulrushes (Sairpus vaZidus ) thriv.e in meadows and ma:t:'shes. 
, 

In the sa~ine areas the vegetation is somewhat different and 

consj,sts' of salt tolerant shrubs such as salt wort ( SaUcornia 

r>ubra) and salt grass (lJistiahUs stridta) 
• 
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Fig. 2.15 Generalized isolines showing the distribution of pre-

cipitation in the Wynyard area during January. 
(Data Source: Temperature and Precipitation, vol. 5, 
Envirbnment Canada, with metrie eonversi,on.) 

/5 0 o/Skm 
/ 1 1 

Fig. 2.16 Generalized isolines showing' th~ distribution of pre
cipitation in the Wynyard area during June. 
(Data Source: Temperature and Precipitation, vol. 5, 
Environmentl Canada, with "metrie conversion.) 
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The woodland areas are very restricted. In the valleys 

and moist sloughs of the "grassland, aspen groves occur as 

naFrow strips ,fo~lowing the outline of the wetter sites. ~n 

the Touchw'90d~ Hills a more exten~ive tree coyer occurs due' 
---; , - 1 

to the greater.precipitation effectiveness. Aspen (POpUlU8 

tT'emuloides ) . and poplar (~OPUlU8 bal~fel'a) predominate on 

these ùplands ~ forming a light tree '2tw~r. '-

SOILS' 
. 

Within the Wynyard area the soils fall inte two maior 

groups: the Chernoz.c an'd the 'Luvisolic. The Chern'ozemic 
• -..L:-\..,""-\~ • . " 

soils are associated wi th the grassland vegetation of th'~ 

area. Twq sail zones are identifia~le--the Dark Brown Soil 

~one and the Black Soil z01e (Fig. 2.17). The first of these 
1 

'occurs Jn the driest part; of the are a • Eastward and north

eastwa~d as moist~re conditions b~come more favourable,·the 

amount of organic matter in the,soil increases and soil , 

colour chang~s from broWn to ve;ry dark brown and black., 

The Gray Luvisol soils (formerly ~ray Wooded) occur' in 

the Touchwood ~ills Upland. Unlike th~ Chernozemic soils of 

the Dark Brown and Black Soil Zones, t~e Gray Luvisols are' 

wooded soils formed under trees with a lower content of or-

ganic matter and the surface horizons are grây in colour,

hence the term Gray Luvisol. 
, 

Highly complex soil patterns occur in Saskatchew~n and 

because of ,the' difficulty of limiting units to single Series-, 
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the Soil Association has been used for mapping 
, '0 ! 
combinat~ons or complexes of several Soil Series on a ,given 

f 

lanpform., The ,S9il Association is composed of a gro~ of 
, (l'''~/'' 

i associated soil profiles (Series or Members) I~developed on 

similar parent materials and under similar climatic conditions. 

The major Soil Associations of the d~fferent soil zones 

in the Wynyax;-d area are shown in 'Fig. 2. 18. 

Dark Brown Soil_Asso€iations 

In the Wynyard area thsre are six Dark Brown soil Asso-

ciations-Wèyburn, Elatow, Asquith, Biggar, Bradwell "and 
" , 

Wyandotte. 'A summary of these associations is given in Table 

2.3. 

'Weyburn Associatio~. The soils of the Weyburn Associ

ation are developed on glac}al till ,and are widely distributed 

in the Wynyard area. They occur in aIl topogr~phic situations 
, 

whenever the und~rlying ti1l is exposed. They are frequently 

a~ociated with Biggar, Elstow, Asquith, Bradwell and Wyan-

dotte Associations -in the Dark Brown Soils and with Black 

Oxbow soils along the zonal boundary. Weyburn soils are 

dark brown with limy kno~ls and have mediqm textures ranging 

from light' loam, loam, sandy clay loam to clay loam. Loam 

is the most common~ texture. The chief problems of the wéyburn 

soils are,hazards of drought,' wind erosion (particularly on 

the light loams) and water erosion on rolling topography. 

Stones are 'p'rese~t in the sail, requiring removal before 

cul ti va tion . .. . 

. . 
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SOll ASSOCIATION PARENT MATERIAL SOll TEXTURE 

Weyburn 

Elltow r 
AsqUith 

1 

Biggar 

Bradwell 

Wyendottll 

GI8CIII' tl/l ' 
Cund,f!erent,ated) 

Glac)o-Iacustnne 
depos.u 

Sindy glsclO

lseustnne 

depoSlti 

GIIIC.o-tluvlal 

end. st~eem 

eroded tlll 

Sandy glacio-

lec:ustrine 

dePOSlts 

Clayey 

modified 

IIIKiel tdl 

Med.um to 
moderately fine 
loam', 119hr 
loam,clay loam, 
sandy c'ay loam 

Medium to 
fine: clay, s.lty 
clay, s.lty clay 
loam,clay loum, 
sllt loam . 

Moderately 

coarse : fine 

sandy loam", 

lillht loem. 

(barse to 
moderately 
Ç98rse 
gravelly loum, 
light I08JP. 
sandy lo __ m', 
mlxed graVelly 
loam Jlnd sandy 
l08m, stony 
ItOny gravel 

Medium to 
moderat~ly fine, 
very fine sandy 
loam to loum 

Moderately fine 

~ clay 
Ioem· 

+ on'v those present ln the Wvnverd Area 

SOURCE 

• dominent 

Mitchell 'et al Cl950 and 19621 
Ellis et Il (1965 and 1970 1 

•• " 

\ 
TABL~2. 3 

SUMMARY OF SOIL ASSOCIATIONS OF THE DARK BROWN SOIL 2 

Honzon 
and 

,depth 

ApC0-4·) 

SOll COlOUR 

Dry Moist 

so.1 so,l 

IOYR 4/1 IOYA 3/2 

Dark Very dark 

gray,sh grBy.sh 

brown brown 

10YR 4/2 
Dark 
gruVlsh 
brown 

IOYR 4/2 
Dark 
graYlSh 
brown 

to 
10YR 3/2 
Very dark 

, gray,sh 
brown 

10YR 3/2 
Very cDk 
gray.sh 
br{)wn 

to 
10YR 2/2 
Very dark 
brown _"-
10YR 3/1 
Very dark 
gray 

Ah(O- 5") IOYR 4/2 IOYR 3/2 

Ap(0-5 M
) 

Dark Very dark 

graYlsh ~ greYlsh 

lîrown brown 

lOYR 4/2 
Dark 
greyish 
brown 

lOYR 2/2 
Very 
dark 
brown 

~pkC0-3'·, 10YR 4/2 10YR 3/2 

Dark 

gllylsh 

brown 

Very dark 

brown 

DOMINANT 

'PROFilE 

Orthic 

Dark 

Brown 

Orthlc 
Dark BroMl 

and 
Calcareous 
Dark BlUM) 

Orthic Dark 

Brown 

Orth.c Dark 

'Brown 

Orthlc Oark 
B~own 

Rega Dark 

Brown and 

Calcareous 

Dark Brown 

CAPAB.LlTY CLASS 

FOR AGRICULTURE 

fair arable 'and 

(Cluss 3) to 

poor land unsUitable 
for cult.vatlOn 

(Class 5) 1 

fa.r arable land 

CClass 3) 

paor arable land 
CClass 4) to 
unsu.table fOl 

!Ustalned cultwut.on 
(Clas! 51 

poor arable land 
CClass 4) to 
unsultable for 
cultivatlon (Class 
5 or 6 ) 

f811 arable land 

(Clau 3) 

fUll arable land 

CClau 3) 

MAJ{ 
" 

MAJ( 

grain 
forag 
WfiË 

bro 
SINe 

"va~ 

Also, 
arabl 

·f 

, , rit té tU ! .. t 7f e*' S'W' ~$tdè * :",1 pt 'tbn. ' - t he p'Wd" _ 1 
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TABLE 2.3 

IY OF SOll ASSOCIATIONS OF THE DARK BROWN SOIL ~ONE+ 

SOIL COLOUA DOMINANT CAPABILITY CLASS MAJOR LAND USE 
1 MOlst PROFILE FOR AGRICULTURE AND 

Dry MAJOR CROPS 
$011 soli . 

lOYR 4/1 lOYR 3/2 Orthlc fair arable land ~ : whaat 
Oark Very dark Dark (Clau 3 ) to 

graYlsh graylsh Brown poor land unslJItable 

brown brown for cultivation 

(Class 5) 

1 10YR 4/2 lOYR 3/2 Orth,c fair arabla land gralO wheet 
Oark Very c81< Dark Bn:w1 (Clau 3 ) 
graylsh graylsh and \., -
brown brown Calcareous 

to 'Dark BI'ONIl 
lOYR 2/2 " 
Very dark 
brown 

) 10YA 4/2 lOYR 3/1 Orthie Dark poor arable land grall1 wheat 
Oark Very dark Brown (Clau 4) te) forage 1 crested 
graylsh gray unsuitable fOl '""'WIiëar grass. 
brown $UStsined cultIV8!1on bromll grass, 

to (Clau 5) lIIVeet clover 
10YA 3/2 livestock E!roduction 
Very dark 
gray,sh 
brown 

-
", lOYR 4/2 lOYR 3/2 Orthfe DarI< - poor arabla land gram '. ry'e- ;wheat 

Oark Very dark Brown IClass 4) to forêr .• swaet 
u:lUlta~le for over,brome and 

graYlsh , graylsh cu Ivatlon (Class crested wheat grass -
brown brown 5 or 6 ) 

'i Aise, BreBS of non-
arable, land present . 

) 212 
Il 

lOYR 4/2 IOYA Orthlc Oark fall arable land ~ wheet 
Oark Very Brown (CIBIS 31 

, 
graYlsh dark 

" l'rown brown 

1''') IOYR 4/2 lOYR 3/2 Rago Oark fair arable land grain : Wheat 
,~ 

DBrk Vllry dark Brown and (Clsu, 31 
graVlsh brown Calcar~us 

brown Dark Brown 

/ 

• 

/ 
1 
/ 

1 

TOPOGRAPHY 

""sV'( rellef of 
knolls.510pes 
.nd ' deptesslOos 

undulaung 

vary gently 

undulatmg 

undulatlOg, 
rolhng to 
hilly 

. 
gentle to 
roughly 
UndUl8tlOQ 

9IIntie to 

Itrongly 

rolllng 

39 

HAZARDS AAEA 

OCCUPANCE . 
( % 1 

l.1imlted molsture $tor8Qe 40.0 
2.many cultural interruptions , 
3 presence of surfilee stones 
4 shallow solls on knolls are-

susceptible to water and Wlnd 
.rollon. 

l.limited moistura storage 
12.0 2.susœptlble to watar and w,nd 

arollon • . 
1 

, 

l.very sandy surface soil 7.0 2.local gravefly subsolls in 
flOe sandy loams 

3.low moisture storage 
4.low drought resistanclI 
6.tendency to dnft 

l.gravelly IDem and light loam 5.0 areas are very s!ony 
2.frequent deposits of coarse sand 1 

gravel or cobbles 
3.low molsture stO!ag8 
4.1ow drought reslstanee 
5.1ow fertllity , 
S.lUsceptlble to Wlnd troSion 

- \ 

1.low mo.sture staragiJ 0.2 2.tendency to drift -

. 
1.shallow soifs on knoll. 0.2 , 

" . subject tG wetllr IInd wind f 
• ro.~n- i 

. 1 
1 
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Elstow A~sociation. Thè soils of the Elstow Association 

,were develo'ped on silty glacial' lake deposits. Elstow soils 

occ~r extensively around Colonsay, Zelma and ~lassey; in a 

zone from Watrous to Penzance, and in· a north-south zone bor-

dering Arro River to the east of Davidson. In many places, 

the lacuffiIinedeposits are comparatively thin and underlain 

by glacial tiii with the iesult that 'Biggar soils or Asquith 

soils occur mixed with the Elstow Association. In other 

areas Eistow soils are underlain by Weyburn, Biggar, Asquith 

and Meota soiis. Eistow soils range in texture from clay to 
,,) 

light ioam, the dominant textures being Ioam, clay loarn and 

sil ty clay loam. The heavier soils are hi'ghly drought resis

tant but silt loams and loams are not an~ so they are more 

susceptible to drifting. Elstow soils have a dark grayish 

brown colour in cultivated fields and there are few stones 

where 'the lacustrine cover is thick. 
4 

-
Asquith Association. The soils of the Asquith Assoc~a-

/' . , 
tion were developed on glacial lake and alluvial deposits. 

- \ . 
They occur mainly in the area between Laèt Mountain Lake and 

the town of Stalwart, and also in the Watrous--Last Mountain 
, 

Spillway. In addition, small areas are also found northwest 

of Last Mountain,'near Govan, northwest of Tate and around 

the section of Arm River to the northwes~ of Davidson. . ' 

Asqui th soils frequently., oocur in association wi th weybu:r;n, 

Biggar, Elstow, Meota and Oxbow soils. The textures of 

Asquith soils vary from fine sandy loam ta light loam, and 

" 

1 

, 
, , 

, .,. , 
1 

, 
• ! 

1 
, 1 

J. ~:.l 
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sandlloam 

" 

J 
local gravel subsoils are common in fine a~eas 

part.i,cularly where Asquith soils are mixed with Biggar soils. 

The Asquith soils have a low moisture holding ~apacity with 

a têndency to drift. _ ,There is decreased ferti~i ty, after 

years of cultivation. 

Biggar A~sociatidn. The soils of the Biggar Association 

'are Jeve~oped on coar~~ ~o moderately coarse ,'textured fluvio-

glacial materials in outwash plains and on the margins of 

former glaéial lake'beds. Extensive occurrences are found 

, 
! 

• l 
J 
l 
j. 

1 
1 
1 
1 

. 
along the Arm River ea~t of David$on and within the'w~a~-----------Last Mountain ,Spillway between Lake Manitou and Last Mountain 

Lake. Biggar soils are also found in mixed soil are as with 

Weyburn, Asquith and Whitesand soils. 
< 

The textures of Biggar 

soi.ls vary from gravelly loam to sandy loam. The Biggar , 

light loams and gravelly loams are the better soi1s within 

the as~ociation and are', used for rye, forage crops and sorne 

wheat, whereas ~iggar sand~loams are less dràught resistant> 

and more 9ubject tq wind erosiQn. Sandy textured Bigg 

soils are practiealiy stone free whereas the grave11y 

and light 10ams are very stony. Bigg~r soi1s in compa 
~ , , 

with other soils associations of the Wynyard area are very 

poor agricultural soils and have low drought resistance. 

\ 
were developed on glacio-'fluvial as weIl as lacu s.trine mate-

Bradwe11 Association. Soi1s of Bradwe11 Association 

rials. • In the Wynyard area small areas occur north and 
, 

northeast of Da~idson, and southwest of Guernsey. Bradwell 

, 1 

1 
l 
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• 
soils also occur with Meota soils south of ~uernsey~ 

) 
Tex-

tures of Bradwell soils, in the Wynyard area vary from vevy 

fine sandy loa~,èo loam .. 

w~andotte Association. The final soil assoçiation of 

.the Dark Brown Soil group is the 'Wyandotte Association. 

These soils were geveloped on clayey modified glacial till 

and occur-~rn~the Allan Hills Upland. soils 

42 

________ ------ (t ! 

______________ ~-~~f mainly on morainal landscapes~ii'nd the su ace textures 

, " 

are dominan.tly ,clay loam. In areas where Wyan tte soils 

occur, there 'is a lower'fr~quency of kfiblls and depressiohs 

and also stones are· less numerous tha~·in sQlls of the ~ey-

. ·burn Association. 

/ ~ 

Black,Soil Associations 
o 

" In the Black Soil Zone there are seven soil associaEions 

----the Oxbow~ Whitesand, York ton; Cudworth" Meota, Canora and 
u 

Blaine L~~ Associations and,a>summary of these is presented, 

in Table 2.4. 

Oxbor' Association.' The soils of the Oxbow Association 

a~e black chernozemic developed on glacial till. They occur 

extensively in the Wynyard area and are often fo~d in mixed 

q,ss'ocia tion wi th Cudworth, whi tewood" Biggar, Yorkton, , , 

Canora and Paddockwood soils. The Oxbow soils are generall~ 

light loams, loams and clay loams with loam being the most 

common texture. There are local patches af gravelly subsoils 

and stones and boul~ers are common. The profile is generally 

m 

A 1 

1 

j 

7 tri 
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SOIL 

ASSOCIATION PARENT MATERIAL SOIL TEXTURE 

, . , 
DlCbcw Glacial tlll Medlu'm loam', 

(undifferentlated) hght loam and 
clay loam 

.. 

Whitesan(! Glacial outwash ~':sandy 

and stream to gravelly 
eroded tlll -

..! .. 

0 

-, 

Yorkton 1 Glacosl 1111 ~ loam • 
(modifled)' • and hght loam 

. 
1 , 

-

Cudworth Silly 'glacial ~; silt 

lake deposlt5 loam', loem, 

light loam 

Meata :k~vàn~S~~~vial Llsnt : fme 
san y loam' , 

deposlu very fme sandy 
101111) and 
loam 

Iight 

, 

Canora sntY glaclsl Medium siit 

laka depo5lts loami "9ht loam' 

" 

Blalne Lake SIlly glacial MedIum to fine. 

Iake deposits clay,silty clay 

I,:,am", clay loam" 

'.sillY IOIIm·,1ight î 

Ioam 

+ onlv thase presem ln the Wynyard Area 

SOURCE: Mitchell et 81(19S0 and 19621 
EIIII et al 11965 and 1970 1 

dominant 

• y' 

p 

TABLE 2. 4 

SUMMARY OF SOIL ASSOCIATIONS OF THE BLACK SOll ZON5/' 

'" 
SOll COLOUR . 

Horizon 1 

and 
Dry MOlst 

depth soli sail 

Ao(O-6' ) 10YR 3/2 10YR 2/1 
Very dark Black c 
gray.sh 

brown 
~ 

Ah(0-2~ ) 10YR 3/1 lOiR 2/1 

t../ Very dark Black 

gray 

.' 

Ap(0-8M 1 lOYR 3/2 10YA 1/1 

Very darlc Black 

grayish 

bl'own 

Ap(0-4· l' 10yR 3/2 10YR 211 , ,. 
Very dark Black 

grayish 

brown 

ApIO-S"1 10YR 3/'1. 10YR 2/1 
Very dark Black 
graYlsh 
brown 

1 , 

Apl 0-8~ 10YR 3/2 10YR 2/1 

Very dark Black 

grayish 

brown 

, 
Ap(0-6~) 10YA 3/2 10YR 2/1 

Very ~erk Black , 
gravish 

, brown 

, . 

he, k as ' .. th wid Br": t 3 

"'" 
DOMINANT CAPABIlITY CLAS~ 

PROFILE FOR AGRICULTURE 

" 
1 

Orth.c good arable land 

Black (Class 21 to fair 

arable land (Class 3) 

Orthlc fair arable land 
Black {Class 31 to 

poor arable, land 

(Class 41 

. , • Orthlc good arable I~nd 

Black (Class 2 1 

> -

- ~ 

'I? 
0 

~ego Black ,9ood arable land 

and (Class 2 ) 

Calçareous 

Black 

Orthlc and fair arable land 
Calcareous (Class , 3 ) 

, 

Rego Black very good arable . 
land (Cliss 1 ) .. 

Orthlc Black good arable land 
(Class 2) 

~ ... ., 

) 

"" :''1' 5't l j$' br' 

M'AJQR UI 
AND 

MAJOR ( 

gra ln • w heal 

coarse !lrau 

forage an 

~v~ 

'1IIlIIIng . 
, 

~ .w~ 
rye, foeage 

&Weet clav 
mllCed farr 

da.ryUlg. 

grsUl whl 

barlev 
~ 

fong8 : 

clover am 

gram .... 
undulating 

coarse gr, 

livestock 

land 

~ . 
1 

~ :w 
• on undu 

land , 

'~ '"" 
YI 

cosrse [ 
~ 

i~ , 

1 
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• TABLE 2. 4 
'(1 , '" 

SUMMARY OF SOll ASSOCIATIONS OF THE BLACK Sail ZONE t .' • il 
=====================;=;,======~====~========~======~==.====~'====r======;"====~========~========~==========x====r 
SOll 

!on 

COlO.UR 

d 
)th 

Dry 

soli 

'. -

6") IOYR 3/2 
i-Very dilrk' 

• Î gràvlSn '. 
'1 • " 

broWn , 

10YR 3/1 
Very dar1c 

gray 

;. ~~ 

IOY~ 2/1 

Black 

10YR 2/1 
Black 

'DOMI~ANT CAPABllIn:. CLASS 

PROFi'LE' . FOR AGI'IICUL TURE 

Orthle 

Black. 

Orthlc 
Blaçk 

pd aroble land 

'o1.Clau ~) ta fair 1 

arable land (Clau 3) 

fll/r arable land 
(Clau 31 ta 

, 
1 

poor, -arable lao~ • 

lCiau 4) 

MAJOR \.AND' USE 
AND 

MAJOR CROPS 

, "'~ 
graIO . whellt •• 

coatse grains. 

forage and, 

~ 
fÎImÛng' 

,~ :wl\ftt. 

rye.~: 

sweet claver. 
mtlted farmlOll 

TOPOGRAfHY , HAZAROS 

WaV'( type, 
/cnoll, slope 
•• 00 
depresslon 

undulatlng to 

very gen11y 

mllln9 

..a. 

l.numerous glacial stones 
2.local patelles of graveUy 

S1Jbsolls 
3.many cultural InterruptlOlll 
4.lfregular fields 
5.wàter and wIOd erosion 

on knolls 

1.V,ery !l'tony , 
1 

2.low drought reslstance 
3.severe wlfld erOSlol\ ln 

sarX:fy lcam solls 

AREA 

'OCCUPANCe 

( 'l(, ) 

20.8 
\ 

2.0 

li 

__ -r_o ______ +!\ __ : ____ ~----o--~----~.~--~-~~--_.----~~_+----------4_--·--------------~-------------1 
v' ." Il"l ! 

dairying. 

. \ 

• 

IOYR 3/2 IOYR 2/1 
, , 

Very dark' Black - n 

Orthlè" 

Bhlck 

gn,YIsh. 

brown 

.' 
IOYR' il2 
Ve~ dark 

grayiah 

~wn 

,IOYR 3/2 
Very dark 

• graYlsh 
brown 

10YR 3/2 

Very dsrk' 

grayrsh 

brown 

IOYR 3/2 
Very d.rk 

gray/sh v 

brown 

, ' 

81'" 

h .. 

IOYR 2/1 , 
~'ack , 

'. 

R,ego Black 

arnf • " 
Calcereous 

Bleck 

IOYR 2/1 Orthlc .and 
B,lsck Calcareous 

10YA 2/1.' 

Black ' 

10YR 2/1 
Black 

.... 

• 

Ortllic Blac:l< 

8 

gobd arable land 

""Clau 2 f-, 

good arable land 

. IC'au ,< 2 ) 
1 

0' 

fair ,arable land 

(CIIIP ~ 1 • 

.0 

lIary good arable 

land (Cwss 11 

good arable land 
(Class 2) , 

• 

grain :wheat,08ts 

, bar/ey 

foqge : sweet 

ctover and brome 

grain : wheat on • 

undu'atm9 Isndr 

coane graIns and 

~ on rolling 

land 

• mIXe<! fsrmm9 

grain ..:wheat-

on undulattn9 " 
land 

...... 
~: whéat-, 
c:oarse grllins 

very gently 

undulating 

wtth . fraquent 

dep~essions 

undulating and 

rolhng 

smooth!y 

und~18ting 

nearly levai 

undulating t6 
smoothly 

rolljng 

l.oumerous glacial stones 

:I.Jocal coarse sandy· 

• gravelly sub$OlIs 

3 large areas of wet non

arablelsahnelland 

4.irregular fields 
S.severe water ,roSlon . 
l.severe water and Wlnd 

.. 
l.1ow drou9~t reSistance 

2..télldency tO drift 

'l.slight ta moderatelv 

_re water-. eroslon 

2.poorly dra/ned araa~ 

1.frequent alkali lakès 

2.watef end wiOO erollon 

1.0 

'" 
0.6 

-0.2 

0.2 

0.2 

ct 1 'S' &n h i t 1 If ,tt '1 $ Wrs' x 
" ?t d 

, 
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thin and on rolling phases, water erosion is a serious prob-
V- Q 

lem. Weeds such as wild oats anc! thi'stües are particulaily 

troublesome. 

Whitesand Association. The soils of the Whitesand 
, ~ 

Association are developed on glacio~f~uvial depos~s an4 

are si~ilar to the soils of the Biggar Associ~tion of the 
l ' 

Dark Brown Soil Zone although somewhat darker in colour as 

a result of their higher organic content. These soils occur 

mainly around WOlverine, Guernsey, Laniga~, Quili Lakes and 
, , 

in a few other comparatively small ,areas. They aiso occur 
, . 

ih assoc~ation with Oxbow, Yorkton and Meota soils. Tex-

tures. range,from mixed gravelly sandy Ibam to light loam, 

thé most common being gravelly loam. The Whitesand soiis 

have low drought resistance and ar~ 'very poor agricult~ral 

" soils. The sandy loams are liàble to wind erosibn which has 

.... 

become a perious prob~em on these soiis. y 

Yorkton Association. The York ton Assoê1ation is aiso 

developeg on'glacial till and in the Wynyard area the largest 

occurrences are around the Quill Lakes. Yorkton soils often 

occur wit~ a number of other sail associations such as the .... 
Canora, Oxbow ana Whitesand. 

, .... , 
Textures range from Ioam to 

light loam and when w~ll-,drained, they are fertile. The " 

'moisture conditions are favourable for the grow~h of tall 
, , 

grasses, numerous groves~of aspen, poplar and willow. Drain-
, ,- 'r 

age conditions are generally poor and weeds such as wild oats 

and thistle are a problem. In common with other glacial soils, 
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stones are freguently encountered. 

Cudworth Association. The 'soi1s of the Cudworth Asso-
, 1 

ciation are developed on glacio-lacuStrine deposits' and occur 

on the Touchwood Hills in association with th~ Oxbow soils. 

Thè'most extensive occurrence i5 around Punnichy. Textures 

range from ioarn to light loam"with 10ams being the most 

conunon. The s.o11s are affected by water as weIl as wind 

eros~on as a result 'of their upland po'sition. 
. . 

Meota Associatiôn. The soils of the Meota Associatio~ 

~were developed on glacial lake and alluvial deposits and in . (. 

~ 

". t~e Wynyard area; soi1s of this type occur .around Wolverine, 

Guernsey J Drake~ and to the west of Big QuHl Lake. Meota 

soils are also found with soils of the Yorkton and Whitesand 

Associations, and along the zonal boundary, with wey~urn, 

. ElS-tow, Asqûi th., Bradwell" and Biggar soils. The predominap.t 

texturl i5 fine sandy loam with variations including sandy 

loam, light lo~ and very fine 'sandy loam. The Meota soils 
j 

ar'e sha.llow with low .. drought resistance and a' great tendency 

·'to drift. 

Canora Assoctatiop. The.soils pf the Canora Association . .-
were developed on glacial lake deposits and within the Wynyard 

1 . 
are~, they. occur ,wes~ of thv~ Big Q,?il:l ~a~e:.. ca~ora .soi1s 

aiso occur ·in association with soils of t~e .Yorkton, the 

Meata and the 0row ,~ss,aciat~ons .. The te~tures of th~ Canora 

soils within ~h~ Wynyard' area range from light loam to silt 

loam. Typical Canora soiIs, have few stones. 
~ 

Howéver, where 
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they occur in association with soils developed on glacial 

tills, stones are more frequent. The Canora soils a~e very 

fertile-but wind erosion is a problem particularly with the 

light loam textures. 

Blaine Lake Association. The soils of the Blaine Lake 
~ 

Association are also developed on lacustrine depos~ts. The 

main oçcurrences, are northeast of Drake and west of the 

Quill Lakes. The soils are rnainly loams apd clay loams with 
• >, 

fair to good drought resistance, high fertility, an absence 

of stones and a gentle undulating topography. The Blaine 
~ , 

Laké ~sociation provides very good agricultural soils. 

There is sorne water and wind- e~ion, and weeds and POO! 

drainage in depressions provide sorne problems. .. 

Transition Soil Associations 

These soils are transitional . .. If ~n c aracter; and are found 

interspersed with Black and ~ray Luvisol soils. Dark Gray 

Luvisols .(Degraded Black soils~ occur chiefly betweer: the 
") '0 

black grassland soils and the Gray Luv.isol soils or as islands 
1> 

in the fores~ regiop. They were developed under a grass cover 

but due to favourable rnoisture conditions and a subsequént 

forest cover, the~r profiles have been changed by trèes. They 

are associated with" both black and'gray soïl~ and occur in 

1 various stages of transition b~twe~n the true Black ,and the 

true Luvisolic s?ils • 

~hitewood Association. ,Within the ~yny~rQ area Dark 

.. 

,..,.... _ #' _ r 

'( 
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Gray Luvisol soils occur as ,the Nhitewood Assoqiatian, occu-

pying the Gordon and the Huskowekwan Indian Reserve~.. ,The 
1 

soils oÉ this association are developed on glacial tille 
. 

The surface colour has a dark grayish tinge and the most 
\ 

common texture is loam. The Whitewood soils are similar to' 

the Oxbow ~ssociation and are generally fertile where they 

are not.stro~gly degraded. '~owever, much of the are a has 

remained in bush or forest caver ~equiring clearing before 

cultivation is possible. 

Other transition soils occurring in "the Wynyard area 

are' represented in the Caicare6us Dark Gray soils., These 

soils do not show indications of developrnent under ~ grass 

cover. rhey are lower in o~ganic matter than comparable . 
black'soils and are forrned on calcareous deposits under a 

wooded or peat vegetation. Th~ high l~me content and the 

poor, drainage 'i:md the r~latively recent age of the soi1s may 

have combined to prevent the full deve10pment of a leached 

Gray Luvisol profile~ 
~ ~ 

, Paddockwood ,Association. Th.e soils of '"Ch~ Paddoc;ç,vood 

Association are also developed on g~Cial tille They occur 

in p srnall area north 'o~ the Day Star Indian Reserve in 

association with Oxbow soi1s. The textures are loam 
.1. :-'~ \ 

and clay 10âm and although they bear sorne resernblance to 

the Yorkton soil.s, the Paddockwood soil.s ar~ 10wer in 
-

organic matter, have a more pronounced plat y structure 

and are l.ighter in colou~. The topography of these soi1 

F"~,~ , , 
~ _r ... ~ __ ......... _ ................. ~ .... l\f!lI." ... .."..~.t ........... _-"K r'" ~ ... ~ .......... _,~_'\I\~Ioi'io~ .......... _~ ..... ,... .~~.r-;-"-\l.oI~~~~ •• '-~ ~~, 
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areas is nearly level to gently unduiating. These soils 

are use; chiefly for gra'in produkion. Glacial stones, tne 

necessity of clearing t'rees before cul tivation, the ~r,esence 

of poorly drained areas and fros~_haza~ds, provid~ problems 

in crop production. 

. , '''; 
'. 

Table 2.5 gives a summary of the transition soils and 

" the Gray Luvis&l so~~s. 

The Gray Luvisol Soil Associations 

The Gray Luvisol soils of the Wyn~ard area occur on the 

upland are a under weIl deyeloped stands of trees. They are 

10wer in organic matter, nitrogen, phosphorus and sulphur 

(Mitchell et al., 1962) and therefore lower in fertiiity 

than the Black or Degradéd Blœck soils. There are two soil 

• associations present--the Waitville and the Kelving~on." 

Waj.tvi1le Associati'on. ?The soils of the 'Waitville 
, 

Association were developed on glacial till deposi'ts and occur 

on the Touc~wood Hills around the Day Star and Muskowekwan 

Indianc Reserves. The te'xtures i~clude cl,ay loarn, loam and 

light loam with loàm being the most extensive. Although the 

surface'soils are soft and 100ge struct~red, they tend to 

run or flow when wet, and bak~ dry forming a hard compact 

surface érust. Clearing of stones and trees, which is costly, 

is required fo~ cultivation of the Waitville soils which ~lso 

requir~ careful ~anagement. 
l' 
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TABLE 2.5 

SUMMARY OF SOll ASSOCIATIONS OF TRANSITION SOILS AND GRAY LUVISO 

SOIL 

ASSOCIATION PARENT MATERIAl SOll TEXTURE 
... 

'~ 
( 

r 

1/) 
.J 

0 
l1J 

Z 
Q 
1-
Oi 
Z « 
It 
1-

~ 

2 
.J 

2 
> ::> 
..1 

> « 
a: 
CI 

'" 

Wh~ 
. • 
Glaclsl tllf M!!i!!!.!!'. .light 

( Duk- ~v (undifferentlStedl Ioam,clay,clay 

Chernozcm IC- ' loam O 

~ 

-
luvisolj, ) 

'Paddockwood GlaclSl tlll ~:lo8m', 

( , Calcareous lu(1!:fiffarantiatedJ claylCIBm,IIght Ioam 

Dark ) 
1 loam gray . . ., 

. 

Waitllille GlaclSf liff ~ : ,foam-, , 
(undifferenll11ted) clay Ioam and . lillht loem 

\ 
"' 

. 

Kelvlngton CI.AGlaclat Heavy : heavy 

leke depolltl?) C~Y· and clay . 
- , 

, 

" 
• only thOIll prasent ln the Wyny'J~ Ar .. 

SOURCE Mitchell et al 11950 and 1962 
al 11965 and 1970) Ellis .et 

dominant 

-

• 

SOll 

HOrizon 
and 

depth 

Ah10-2" ) 

r 
ApIO-6 ") 

~. 

Ap(0-5 ") 

AplO- 4") 

COlQUR DOMINANT CA~ABILITY CLASS MAJOR 
1 FO AGRICULTURE· 1 

Dry MOlst PROFILE 'MAJOR , 

soH soit J 

tOYR 3/t lOYR 2/2: Orth/c good arable land .!lrW :wt 

Very clark Very dark (Cleu 2) , barley 

gray brown foraga :. 
, 

clover an 

grass 

10YR 4/1 10YR 2/1 Calcareous goOO . arable land i!!i!t ' wt 

Dark 8/açk IClsu 2) 10 barley 

gray foir arable fand forage :11 . (Class 3) clover,bro 
~ 

J 

, 
10YR B/l IOYR 4/1 Orthi~ farr arable lend ~.bar 

Light Olrk '(Clasl 3) wheal 

IIray gray 
. f !Uhw :a 

• 

t 

" 

10YR 6/1 10YR 411 Orthic fair arablll land grain: ba 

3t Ll\lht Oerk (Clau whlat 

gray III'IV 
, 

~: 8 

, 
~ 

" 

.. 
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1 TABLE 2.5 

<'" 

F SOll ASSOCIATIONS OF TRANSITION, SOllS AND GRAY lUVISOL ' SOILS+ 

.... 

Jil COlOUR ~NANT CAPABlllTY CLASS MAJOA LAND USE TOPOGAAPHY HAZAADS ' AREA . 
~ FOR AGRICULTURE AND 

PROFILE 
, 

OCCI,JPANCE ln Dry MOlst MAJOR CROPS j ./ " ( " 1 th soli soli . .., 
• 

-2-1 IOYR 3/1 laYA 2/2 Onhlé 
, 

good arl!ble land JIrllrI :wheat,oats knoll and l.glacial stones and 0.8 
Very dark Very darI< (Cless 21 berley depression, ; baulders , 

~ 

gray brown forage :swetl mixed undulatÎl1/- 2 •• llght to moderately 

brome 
.. 

claver and rqlltng end severe water oro510n 
grass roll/ng 3.tree clearing required \ . 

-6 '" 10YR 4/1 10YA 2/1 Calcareaus good arable land ~: wh.at,OIIts gentlv l.glacisi stones 0.2 
Dark 8laçk 

. 
(ClaC. 21 to barley undulating 2.tr88 clearing requmed 

grey fair arable land forage :sweet to 3.areal of poorly .. (Class 31 .. c'over,brom~ grass depr8S5lOnai dratned la~ 

( 
".sltght water arosion 

-
. . 

0.6' -5 ", IOYR 6/1 10YR ~4(' Orthic fair arabÎe '.ncI . grain :barlt!Y. oaU gently t.Glaclal stones " , - r • Lt9ht Dark (Class 31 wheat unclulatlng 2.adverse soil :structure , . 
gray gray l!1bID : aUalt. seed to of plow layer . 

. strongly ralUng 3.low Inherent fertlltty 

".tr.. cleanng requlred 
- 5.frost (,hazard . . 

. 
- 4" ) 10YR 6/1 10YR 4/1 Orthic fair arable land grain: barley,oats gentle 10 l.very heavy textura 0.4 

Light Dark (Class 31 .wheat moderately 2.rolllng tapography 

gray gray others: alfalfa roUing 3. heIVY '". tres clearing 
" reqUlnÏd. 

~----

•• lIdverse soil structura of .. > t 
. 

plow leyer 

~ , 

,-

, , 
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Kelvington Association. T~e soils of the Kelvington 

Association were developed on ,glacio-lacustrine deposits . . 
" 

They are very dark gray, heavy clays and occur chiefly on 

50 

the ~plands. ,They are present néai~he Day S~ar and Poor 

Man Indian Reserves and their textures varY,from heavy clay 
" 

to clay, w~th heavy cla\j being predominant. POor ,internaI 

d'rainage', ro~lirig 'Itopography and a tree_ cover limit agricul-
1 

tural use. 

Miscellaneous Soils 

These soils are present in aIl soil zones and are "cam-
I 

posed of complexes of Chernozernic, solo~etzic, Regosolic and 

Gleysolic s~ries developed on a variety of deposits. They 

do not have, the specifie characteristics used ta define a 

Soil AssociatiGn and are better 

texes" (Eliis et ,al. 1 1970). 

referred ta as Sail ~om-
1 

Within the Wynyard area, there are three main sail Com-. . 
plexes: the Alluvium Complex, the Hillwash'Complex and the 

Runway Complex as summarized in Table 2.6. 

Alluvium Complex. The A~1uvium Complex is developed on 

recent alluvial depo~i t·s and ~olluvial sediments transp~rte~ 

by water." Beoause the parent materials are derived from a 

variety of so~rces, the ai~uvial soils vary widely in physiGal 

and chem~cal propertie~. They are generally stone, free and 

occur. on stream flood plains and in upland depressions. The 

surface drainage is gene~ally moderate to po or and most 



.... ___ -"'!!'""--~-~~--r'~' 

y 

! 
'" 

TABLE 2.6 

i 
SUMMARY OF MISCELLANEOUS SOILS 

• 0 

SOll COMPI,EX PARENT MATERIAl SOll TEXTURE SOll COlOUR CAPA81L1TY CLASS' MAJOR LANO USE 
AND 

Alluvium 

linclude, 
Chernozemic, 

Solonetzic , 

RegolOllc & 

Gleysollcl 

Hdlwash 

IRegolOlic 

Chernozemicl 

Runway 
IChernozemic. 

Regosolic 

GI.ysolicl 

\ 

Recent alluvial variable 

deposlu eM 'sand ta clay 

colluv.al ~irnants 

of variable origin 

ColiUl/lal and variabhi 
eroded daposlts 

of variable origin 

on .Iopai of 

valleyi and 
IIICIIrpments glaclBI 

and reœnt 

alluvial and variable 
eroded deposits 

& of glacial and 
recenl drainage 

channel. . 
\ 

SOURCE: Mitchell et al (1950 and 19821' 
Elli. et ,1 (1965' and 19701 

, 

variable 

variable 

varllble 

. 

FOR AGRICULTURE MAJOR 
/ 

CROPS 

better-drained land: rnonly uncultivated 

fair 10 poor arabla 

IClass 3 & 4 ,. 

gent!ally pasture. 

ICI," 5 & 61 
0 

unsuitable for 

'cultivatlon pasture 

ICla" 5 Gr BI 

.' 

unsuiteble for nat""" 
cuhlvation pasture 

(Clan 5 and 81 
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plelll' 
gently 

steeply 
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TABLE 2.6 

SUMMARY OF MISCELLANEOUS SOIL$ 

. 
LOUR CAPABILfTY CLASS MAJOR LAND USE 

FOR AGR/CULTURÉ AND 
~ M.AJOR CROPS , 

beuer-dtatned land; mostly uncultivated 

fair tO poor arable, 

(Clan 3 & 4 ); 1 

generally pasture .; 

(Class 5 & 61 
, . 

unsuitable for 

cultivatlon pasture 
(Class -5 ct 61 

. 
. 

unsuitable for natll/ll 

ClJltlvation past,:,re 
(Cleu 5 and 6 J 

-

~ 

-, , 
-

1 

! 

-, 

TOPOGRAPHY 

~ 

upland depresstnal 

areas,stream - flooded 

pillAS - fiat to 

gerltly undulatlng. 

1 

dllSltcted,roughly 

undulating end 

Ileaply s!oping 

,-

dllSltcted and 
moderat.,y 

.'oplng to \ 
dapresslonal 

" 

'HA~ADS 

I.presence of salts 

2.lmpeded drainage 

-

l.steep sJope$ 

2.exposure of 10" 

could induce 

erolion 

-

l.bonom-4and. poorly 

drained 

2.ver!, nnall BreeS of 
0 

good soll$ 
, ' 

3.lOtnetimes .tony , 
4.th'" weakly d8\leloped 

sOli. " 

• 

,-r .y , 

St 

AÀEA 

OCCUf/ANCE. 

~ " J 

4.0 

. 
, 

1.6 

3.0 

'J 
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~uVial soils show indications of gleying. Th,e textures 

.range from sand to clay and ~lthough so~e areas fall within 

capability èlass 3 and 4 (fair-to po?r arable land), most of 

the Alluvium Complex is Class 5 and 6 land and is unculti-

vated. J' 

The Hillwash Complexe Thè soils of this complex are 

developed on colluv.i:a1. and eroded. ~eposi \.s ~:>i1.' ~he sl0)i?es ~f 
"' !~/ 

,v,alleys and, escarpments. As" in the Alluvium comPlfx, the . 

soils of the Hillwash Complex are derived from ? variety of 
1 

deposits and therefo_re their texture 1 colour and composition 
, ' 

among other properties, vary wideJy. The làndscape is dis· .. 
J sected, roughly undulating to steeply sloping an? most-df the 

soils fa1ling within capability class 5 and,'.6 remaih unculti-

vated. 

The Runw~y Complexe This complex occurring mainly in 

éroded channels of dissected plains also developed on allu

/' vial and eroded glacial till and the soils ~ are' variable in 

texturé and ~omposition. 
~. , 

The land often poorly drained and 

~enerally unsuitable Lor cu!tivation, i~ utilized as unim-
" 
proved pasture. . 

~l ;" 

Gleysolic Soils 

Gleysolic sôils·(poorly 

drained) are widely distributed throughout the area. They 
b 

meadow soils 3ccupying fIat to depressional 
• co 

areas a~d a~e of little agricultural use unless drained. 
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\ 

\ After drainage they are similar ta Chernozemic soils. 

drier seasOns, the gaeysolic soils are used for hay produc-

tion or for grazing. 

'. /'-
SOIL.CAPABILITY~FdR:AGRICULTURE 

Soil c~pabilit:y classes are separated according to the", 

degree of the rimitations, and the 
"1 

mation on the ~ind of limitation. 

~/'~' -t..~,.,. 
subclass provides infor

! 
Subclasses àre. shown for 

aIl classes except Class I. A general descript~on, of the 

seven classes and tên subclasses are given' in the legend of o 
Fist,. 2.19 which shôws the soil capability of the Wynyard area.' 

,.Large portions of the Wynyard a'rea are good to fair 

arable land. The best land (Class 1) has no significant 
. 

limitations and occ~s west of the 'Big Quill Lake and in the 

extreme eastern portAon'of the area. Requiring only slight .,. 
conservation pra~tices, this land type~is suit~ble for the 

growth of ahnual field crops and has a high productivity 

rating for a wide range of crops. ~ average lon~ term 

-wheat yield on this soil type in Saskatchewan is 179'8 to 

2248 litres pero hectare (Shields and Rostad, 1969). 
,"-

i;, The lower slopes of, the Touchwood Bills and thè area 

around the Quill Lakes are good arable land (Class 2) and 

the degree of limitations is moderate. Annual field crops 
......1 

can be grown and the yie~d is high for,a fairly wide range 
, . 

of crops. On Class 3 land, however, although armual' field 

crops can be grown, special conservation practices are 
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0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 

0 0 

0 0 
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""- - 0( ~ ,

p.106,107 kilometers 

El"""'" - , m Thls"--- ... - 01 C .... land III WfIiC:II lD!>agroplly .. 1I1e ~ -
ü , 

r-'5 T::j ThIs r~ .... _ 01 Cl ..... 5 .-~ 01_ ~""'" .. ~ 
- W_ M'" wtI slOughS _ poIboIH. 

~ """- O'Ierprint repr-'t 1."., ,n whIch 20 10 3O'lIo 01 1I)e _ '", CICClIp..:I I>y oIougIos and poIhoIeL 
lsuL.LJ SucII -- ." veneraHy rKOgnIZW es ~ 5 ,-' 1 _ 

CAPABILfTV CLASSES 
P 

1. 50115 wlth no signllicant' limitations 
affecting their use for crops. 

2. Sods wlth moderate limitatio~ whlch may 
restriet the range of crops" or 'require some 
(moderatal consBlVation practlces. 

3. 50;'5 wlth moderately severe limitations which 
may restrlct the range of crops or requ inl 

SUBCLASS LIMITATIONS 

C T Climate lIow tempe\1ltures,tnad9qullte 
, or poor distributIon 01 ramlali 

'Quring growtng season,or ''il c:orrbn
atlon of these.) 

T Topography(Exc85sive slope br other 
topographIe limitation). 

E Erosion (Damage bV wstar or wind 
erosion ) 

P ExcessIVe stoniness. special conservatl9rl practn:es. " 
4. Soils wlth severe limitations whlch restnct the 

range of crops,or necessltate specIal conservation 

1 Innudation ($gUs subjected ta flo~in9 
due to overflow of stream.) 

W - Water(Apphed to soils whera exCBsS 
water,not due to inundation, practi~es,or both. --

5. Salis' with very severe. limitations whlch 0 are best 
suited to. the productIon of perennial forage 
crops;improvement practlCBs 'are feas/ble. 

6. Soils with extremely severe limitations which are 
capable only of producing native perenmal forage 
crops,improvement practlC8s are not· feaslble. 

7. 50115 with no capability for arable farming or 
permanent pasture 

hmits the.r use for agriculture.) , 
M - MOisture,~entiOn(lnSUfflciant water 

holdm!l. cIty.) 
o ~Soil Sfructu elPoor structure and/or 

permeability.) , 
N' -Sallnlty (Excessive sod salinity) 
X -CumulativelModerate limitatia!l&l'due 

ta the cumulatIve effect of ~lOor 
adverse diaracteris;tIC!' which Singly 

'are not $Brious enough tÇl affact \pe 
class rating., 

Fig. 2.19 Gene(alized $.oil capability of the Wynyard Area.; 
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required, 
1 l , 

This'cl~ss~ccupies a large portion of the Wynyard 
, 

area pa~ticular~y the ~iains area and the foots.opes of the 

Touchwood H:i,lls. 
" 

,! 
r 

OP "l 
~ The ra.pge of crops \tna t can be--gr-own becomes more re-

, :~ ,'. e • 
stricted ob Class 4 land where severe l_imi t?lt.ions occur an,d 

. :. 1 
th~ land ~equil;"es extremely careful management to ·produce ' 

• 1 $-<, • IJ 

annual,f~ld cr~p6. The rOll1ng .topcgraphl of th:'Allan Hills .. ., ~ 

,: and, the fouChWOOd Hills falls within" ,this.class. 
• ..r ' • 

C~ss'5 land is very limited occurring ma~nly in !the 
1 • 1. 

c~nt~~ plain' arou\d'Nokomis, in the so~t~east Touchw~Od Bills' 
.• ,: Ir .. 1 • ,t; , 

" . , " 
~nd ~s~ Mounta1n Upland. Imp~overnen~ pr~yt1ces are necessary 

.. andfohe land is b~st suited,to' the: c~lti~ation ~ forage 
1 .' . 

crc;>ps. On the'other hand, Class'6 land with its main occur-
..~"" '" t • ' 

,1 

7~nêe sdut~west o'f, ,B'ig Qq.~ll\' ~~ke is "c~pal:üe of b~~~g'-il't~-; ';. 

.:Uzed only for riative pasture~- '.. • 
1., \ Il , ~' • 1 ~ 

/, ~ ~he ~~jor typ~s of limitat~ons in soils of the Wynyard 
/ 0 

areq ~re low moisture r~tenti~n', unfavourable, "topography , ., . 
~ 

"'erosion and to ~ lesserlextent, stoniness. With the excep--. . , 
, :J. , 

tion 9f >tJ::1é Allan Hilis, t'he Touchwood 'Hi Ils and Last Mountain' . . 
bplandithe soils Of'th~,wy~yard area have, low moisture storing 

o . . .. . 
capac1ty. Although the upland areas have a higher capacity 

, ". " for moisture ,storage, irregular topography and'prolonged' 
. 

cooler 'Otempel>atures limit cultivation to a certain extent. 
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CHAPTER 3 -

LAND SYSTEMS 

INTRODUCTION 

·Por many research 'and practical purposes, it is use fuI 
-\ 

to be,' able te) iden<tîfy re~ons of' homogeneous char,acter and 

to subdivide them accordin~ tq various. criteria'; . 'lIn a pape! 
~ f l "l 

on the~contribution of ~ir photo interpretation to problems, 

bf l~nd division according to natural ?fiits, Schnelder'(1966) 

! has illustrated the growing importance pf the c~ncept of land 

/ 

cla.ssification and the practical ,value of identifying and ' . 
... 

delimiting homogeneou~ land units in various'a~plied fields~ 

Grigg (1965" p. 466) defines classification as "the 
~ 

groupingof obj~cts into classes on the ba~is of properties 
d 

or reJ.a~ionships t:hat are common". He de~onstrated that the 

mo'st imp~rtan~ p~rPf"e of c!assification systems is· to per

mit irlaûctive generalizations to be made about the objects 

studied. In lan~ cla~sifiçation, it 'is possible to define 
o , • 

and d~scribe comm~n characters and relate 'similar fe~l~res , . " 

... 

a1though they may be ge9graph~cally separate (Mabbutt, 1968). 

The land systems appr-oaoh was used as early as 193~ by 

Vea-c.ch who was conce,rned 'with classifying the ag~icultural '. 

land of Michigan. He also recognized that the economic sig-

nificance of a land type wil,l vary in accordance wi th changés 
• A 

o l ' 

in economic conditions, scientific discoveries and advances 

0' 
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, 
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in agriculture.Within a land system ther~ iS'usually a recur-

ring pattern of topography, soils and vegetation (Christian 

and S:tewart, 1952). A land sy.stem according to Stewart and 

Perry (1953, p. 55) is lia scientific classi'fication of coun
t.. 

try bqsed on topography, soils and vegetation correlated with 

geology, geOmOrPhO'lO~y and climate ". .. 

In Canada, land systems have been mapped as an integral 

part of. the Biophysical Land Classification (Lacate, 1969.). 
1 

The classification was developed primarily for the reconnais

san~e mapping.of unsettled areas of forest and associated 

w~ldlands, and to date, most biophysical mapping has been 
" 

", carried out in non-agricul tural areas. 

A procedure for the reconnaissance mapping of land 

attrib.~tes w"i'thin th~' agricul tur~lly settled portion. of the 

Prairies has been proposed by J.A. Shields (1974, personal 

commUnicationf and ad~pted for use in the Wynyard st:.udy are,?

(72-P). The scheme is composed of two'levels of regionali-

zation: soil-c1imatic subzones of re~ative1y large size 
, Q 

with·~areas. ranging from 221 sq. ki,lometers (~5 square miles) 
1 

t~·7, 685 sq. km. (2 i 951 square miles) ahd land sys"tems' appro-
! " • 

ximately 3 sq. kIÜ. "(1.~ square, miles) to 352 square km .. (135 

square mi~es) in' si~ as seen in Fig. 4.1. The highest·,·leve1 

(soil-climatic subzones) is derived by~superimposing agro-
" ' 

ciimatic subregional boundaries on a map'of s~i~ z6nes . 
(Shields'and Ferguson,~1975) .. Within this broad framework 

~f soil-climatic subzones"specific parameters such as .. , 

,0 

"" 
! 

'. 
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topography, landf~rm, parent material and its tellfre as J 

weIl as the phases of eroded and saline soils, aiir ~sed to 

achieve local subdivision into land sysotems (Fig. 3.1). 
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These land systems.can be defined as physical land areas 

which exhibit a recurring pattern of topography, landform, 

parent materials, soil--texture and soil phase, within a so.il-

climatic subzone. 

The association of similar features into regions is syn-

thetit ,regionalization (Unstead~ 1933) and there are many 
, ' 

different types of reg'ions. Sorne are simple single-parameter 

delineations and others highly 'complexe The land systems of 

Wynyard are delimite~ on the basis of a combination of para- . 

meters as shown in ~ig. 3.1 and· ~re 'mul tiple-feature "regions. 

Wherever they occur, they exhibit, the sam~ association of 

mul'tiple 'features. Land systems of the same type may recur 

within a soai-climatic subzone, o~ they may occur in adjacent 

" soil-climatic subzones. Such occurrences, although vary.ing 
\ 

in si~e, always retain the ~eneral characteristics of their 

type. ,Beckett al1d Web~ter (1965) used the term '''reproduci

bility" to ~onvey this idea' meaning that the same land type 

would have the same as~emblage of characteristics or recur-
o 

ring pattern'wherever it occurred. 
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1 
LAND SYST~S FOR AGRICULTURE 

~Land systems are areas where the climate, parent mate-
-. ' 

)

_rialS' topography, soil and vegetatio~ are uniforrn wit~in 

1 the limits significant for a particul~r form of land use 

(Gibbons and Do~nes, 1964:). The characterist'ics or factors 

; used-in the identification and delimitation of land sy-stems 

~ for agricultural'~urposes can be grouped into various subsets 

--çlimatic, morpho+ogical and pedological. 

The fundamental cornpdnents in classifying land for agri

cultural ùses arè climate and soil, andpto a lesser extent, 
; . 

,topography, landform, parent material and its texture. Ac-

cording to many soil scientists, land classification is basi

cally the,grouping of soils in a,manner that is relevant for 

people such as farrners who are using the.soil in a practical 

way. Many ~oil scientists believe, that a good land 'classi

fication system has to be based on a ~oil classification 

(Vink,1960). On the other hand, agronomists tend to argue 

that soil and land are differenti soils being defined ïn , 

terms of physica'l-chemical properties and'use, whereas,land 

is considered in terrns of features and rélationships that 

are relevant" to its use by economic enterprises in terrns of 

its value as property' (Kellogg, 1951). Soil is ~nly one 

attribute of, land: l It is a three-dimensional body.occupying 
'" .' 

lMore recently a tract of land'has been defined geogra
phica11y as "a specifie area on the earth 1 s' surface: . its 
characteristics embrace aIl reasonably stable, or predictably 

.. / 
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the uppermost part of the earth' s crust and having propert,ies--

differing from the under1ying rock materia1 as a ~esult of 

the i!lteractions' between c1iipate, living organismp, parent . 
material and relief (Brinkman and Symth, 1972). It is not 

an,independent attribute but a long term resu1tant of bio-
, 1 

climatic processes (Jenny, 1941). 

Thereforé, i t seems fairly ··c1 El.ar that a land c1assifica
i' 

tion system in' an agricult'=lrai area must take into account 

a complex of surface and near-surfp.qe factorsthat are asso

ciated with soil and that these must be assessed in terms of 

their significance for agrièultural activities. 

LAND SYSTEM PARAMETERS b, 

The significant parameters used fbr classifying land 

systems inc1udè climate and zonal soi1s'which were combined 
, 

to forro soil-climatic subz~nes. These subzones in turn forro , 

a broad frarnework within which land systems( based on topo-

graphie slo,pe, landform, soil material and texture, were 

derived. , . 

" 

cylic, attributes of the biosphere vertically above and be10w 
this, area including those of the atmosphere, the soi1 and 
underlying geol09y, the hydrblogy, the p~ant a~d.anirn~l pop
ulations and the results of past and pr~sent hurnan activity, 
to the extent that these attributes exert a significant'in
fluenGe on present andofuture uses of land by man (Brinkman 
and Smyth, 1972, p.. 63) • 

1 
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. 
Climate 

Climate has a unique place in any discussio~ of soil 

and plant growth. It is not only a ~ajor factor in soil for-
q , 

mation, but iè'also affects vtegetation, parent material, 

topography, drainage and ~an's activities.~ 

~ Under dry land conditions as in the Cànadian prairie 

region, ciimate is considered a prime component in the ana-
r 

lysis of land for' agricultural purposes. Many factors influ-

encing the growth of plants are determined by climatic con

ditions, and even in an area that has been long settled and 

farmed, cli~ate plays an important role. Temperature, inso

lation and precipitat~on are the most important factqrs . 

affecting the selection of crop types and their distribution. 

Climatic control is exertèd by the duration and inten-

sity of sunlight and the length of the growing season or 

perlod with tempera'tures above the minimum for plant trans-· 

piration and other life processes. The duration and total 
~/"-, 

amount of sunl.ight is important for seed production in cer-

tain, species and varieties, and alsa for the manufacture of 

chlorophyll--an essentiâl substance in plant food production. 

The length of the growing season is controllen by both 

p maximum and minimum temperatures. At low temperatures, 

'plant growth proceeds slowly~ and above a certain maximum 

.. the rate of growth declines. During periods of freez:i:ng' 

temperatures, crops are in danger of frost in jury. Extreme 

cold results in severe crop damage~ roots or stems are 

\ 
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, 
injured and growth is termihated.' Stunted growth may' also 
r 
result from excessively high temperatures. The limits of 

maximum and minimum growth temperatures vary considerably 

among di,fferent cr~p species and varieties. 

In addition to heat and light, water is essential. to 

plant' growth, and the water availabl'e tq plants depends 

upqn the precipitation and the soil moisture condi t.ions. 

Activelt growing plants are composed of 75 to 90 per cent 

water (Hildreth et al., 1941) and guring the gro~th period 

63 

th~e is a continuous movement of water carrying mineraI and 

nutrients to the\plant tissues. Water is essential.to ensure . 

high crop ~ields. lA long,period of severe dry weather ca~ses 

a soil moisture deficiency and consequently, crop failures , . 
and +eduction of fodder for livestock. The xisk of wind ero-

sion and grasshopper damage to crops is increased. On the 
..... ~ 

other hand, excess water may cause flooding and serious soi1 

er~si~n resulting in'crop failure . 

. In.,additior; to its direct importance to crop g.rowth, 
~ 

climate l~rg~y dëtermines the seasonal and regional incidence 

of crop diseases. In general, the occurrences Qf infection, 

the ~ength of the incubation period and the degree of plant 

'" injury are related to temperature. For example, wheat stem 

rust develops in approximately 90 days at a t~mperature of 

32°F (aOC), in 22 days at 40° F (4.4°C) "and only 5 days at 

75°F (23.9°c') (Valli, 1968). Precipitation and atmospheric' 

humidity encourage fungal diseases as "the fungi ~poresrequire 

" 

" 

l , 

, 
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free wate~ to germinate. Mildew and wilt diseases are caused 

by the low int,ensityl of light, whereas- high intensity favours 

cereal ru~t diseases. 

Besides influencing crop growtij and yield, climate also 
'''\ 

has an effect 9n agricultural practices. In'areas with re-

peated e~osure to drough~, surnmerfallowing, grain-for~ge 
rota,tion and other moisture conservation methods 'ar.e prac-

tised. Regional variations in precipitation, evapotranspi-

ration and frost incidence have a direct effect on the'crop 

calendar because of their control on critical periods such 

as seeding, germination, ripenip,g- and harvest. Generally 

prolonged cool temperatures in springtime results in late , , 

seedtng with deëreased yields particularly in di'stricts with . 
early fall frost hazards. -" 

The importance of regional and subregional climate for 

land classification w~thin an agriculturai context, is fur-

ther demonstrated by its role in soil capability classifica-
q 

tion of the Canada Lanq Inventory. Limitations due to cIi-
1 

matic deficiencies were established to account for the··degre~ , 

of moisture deficiency resulting from insufficient precipi-

tation and on the basis of heat deficiency. The prairie 

provinces are separated into three agro-climatic subregions 

on the basis of increasing aridity and three on the basis 

of frost incidence or heat deficiency. These subregion~ of 

S~skabahewan within the Canada Land Inventory boundary, are 

shown in Fig. 3.2. 

.. 



. . : 

( 

__ 1 

---.. 
J -.-.-._._ 

1 j-'-'-'- _.-._-',.-

3H 

L-_-·-·-
- Manitoba 

Saskatchewan 

, 
1 

1 

1 

/ 

65 

1 
/ 

10l niilM 

~
'·_-_'~--,------------~--~l~OO~--~O----~~~· 

~ 1 t , 

• i 

100 0 lOQ' ~m The WynYfJrcl Ares 
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Source'Shlelds • and Fergu5On(1975). 

Agro-climatic Mean Average Degree dav! 
subreglons Annual F rost.frtl8 above General 

Precipitation Period 5.5' C description 
.Icm) (days) 

[~ 
> " 

'E 40-45 90 1225-1670 '::limate II suitable to permit the growth 

:" of ail dry land crops that are IYpicsl to 
r:: the prame region. (l 

~ 30-40 > 90 ~330-1670 Areas where the amount of precipItation 
in approlC imately 50% of the yeaTS has 
been a Iimillng factor to crop growth. 

3A 27-35 90-120 '!o'. 1330-1670 Areas wh'ere the amo,unt of rarn ha! 
usually btl8n a severe hmlting factor rD 
crop growth : a 2-year rotation 15 
practised to -the vlrtual exclusion of ail 
other rotations: 

i 2H 40-50 75-90 1060-1225 Areas where the amourrt of precipitation 
is usually adllQuate but where whMt hes 
suffered sorne frost damage in 
approx Imat1IIy 30% of the Yurs. .-, 

3H 27-35 <.75 1000-1112 Areas where the amourrt of prect pitation 
has ulually been adequat' but wherlt it' 
is not considered practiCllI to 9foW vvh!at 
because of damagll'lg frost • 

5H 27-35 <60 < 950 Ar., wherll the amourrt of precipltaion 
has u!ualiV b"n adequate, but where, the 
average frost' free pèriod ha, been 50 short 
that it ,$ nct practlcal ro '9fOW cereal 
crops ,,' Only hay crops are recommended. 

... 
.- -

Fig. 3.2 Agro-climatic spbregions of the' prairie .provinces 
... 
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The effect of climate and vegetation on soil formation 

is shown by the chan'ges that take place in the' original geo

logical parent rnaterial. Where moisture, temperature and 

sunshine permit plant growth~ organic matter and soil orga~ 

nisms appear in the mineraI matter. The action of water 

causes changes in the chemical composi,tion of the miner~l 

matter and 'also transfers c'hemical substances ei ther ~~
ward or upward in thè sail. The ~ntensi~y of thepe changes 

depends upon thé type-of climate, native vegetation, kind of 

parent material and the time factor. Jhese changes eventu-

ally produce layers or horizons which rnake up the profile 

-of zonal soils. 

In the prairie region, the, major types of vegetation 

reflect broad differences in climate, andQthe combined in-

fluence of these two factors is shown by th~ occurrence' of 

several major soil belts or zones. In Saskatchewan a com-

bination'of relatively low precipitation, high summer tem- ft 

peratures and warm westerly winds results in a, relatively 

short, sparse grass vegetation. The surface layer of the 

sail developed under this.short grass prairie is a light 

, , 

/ 
~ 
\' 

brown to brown" reflecting t~e l~wer organk matter ot ,the / 

soil and this more arid portion of southweste~n saskatchewa~/ 
<-, / 

falls wi-thin the Brown Soil Zone. Towards the east: an,d n;rth 

of this soil zone the climate isy~rid and t~e nativ~ 

vegetation -t:aller. consequently', the S~face layer of so:L1s 
\ 
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becomesprogressively dark~r and thicker in the Dàrk Btd~·.· ,. 
" 1 

and Black Soil Zones, due to a corresponding J iAICr"ease in 
1 

the accumulation of organic matter in the soil. j{n the more 

~ " 
moist and cooler~locations in these soil ~ones, patches of t 

> 

/ ' 
wooded vegetation oc~ur. Forest replàces grassland in the 

more humid and cooler north and northeast, resulting in a 

gray'ish co10ured surface soil layer. '" 

'Fig. 2.17 shows that the Wynya'rd area falls within the 

tiark Brown and the B~ack Soi1 Zones. However, high relief 

modifies temperatures and even in the continental interior, 
-

highland areàs are appreciably cooler than surrounding low-
o 

relief areas during the summer months. In addït~on, the 

amount of precipitation is largely determined by relief, and, 

the greater amount on higher ground.resu~ts i~ a ,denser vege-

>ativ~ cover and this, togethe,~ with' the more moist condi

tions results in differences of soil type. Therefore in 

addi tion to broad bel ts of zonal soi1s, smaller areàs occur. 

For example, in the ~ynyard a~ea, the higher elevation of 

the northern slopes of the Touchwood Hi11s with lower poten-
e· 

tial evapotranspiration has resulted inga,,',tree cover which '.--
, 

has' contribu~d to the forIl!ation of a~ u is'~and" of Gray 

Luvisol Soils surnounded by the Black ,Soi1s of the plains.~ 

The significance of zonal soils can be ,.seen in Table 
\ 

3.~ which shows the organic matter levels of soils 'in t~e 

different soil zones. 
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TABLE 3.1·, 

( 

.., . .. 

« 

" f ORGANIC MATTER LÉVELS r or CULTIVATED SO-:ILS 
,'1 • 1 

/ FROM THE MAJOR SQIL ZONES 

Sail Zone 

Brown 

-Dark :erown 

Black 

r r~~" 0 

IJark Gray ~, 

. -
Gray·Luvisol , 

tN SASKATCHEW,AN 

, , , 

" 

. ., 

• 

• 0 

\::, 
% organ-icl Matter 

1 er - ~ 

3.7 

"- "4.3 

5.5 r 
<; 

" \ 

6.0 

2.4' 

soyce: Rennie et al. (1976) .,' 

, ( 
"':> 

, , .... 

.. ' 

. ' 

(~ 
• 

," 



'" 

{ ~ 
, , 

,.' .. , .. .' . 
,,' . ., 
" 

, 
• 

" } 
, 

: 
j 

1 , , . 
.' .-. ' 

( 

' . . ' 

• l , 

. , 

o 

~ . 
,,' 

<II 

'A - { 69 

• > ' 

" • .10 ~oil':climatic subzones . J- • 

. ' 

. 
.. . . , 

These subzones s'hown' in Fig. :3.3, are derived trom a-
...' .... . -

.. ~ • 0' •• 

combiri;3.tion of ag,ro-cl.imat,îc subregi..ons (F1g. 3.2·):·and soif 
, . . , 

zon,es (Fig. ~ .17). They 'correspond close1.y to' the 'sôil . zoriés 
, ' / . " " 

and provide a bropd ba~ê for. th~'delimit~tIon of lan~ syste~s. 

" 
" 

1 

- .. 
1 

, 
Toeographic slope 

'< j' , " 

Surface relief is the simplest c';i terio~' for 'distinguiO-
, - v 

"\'11 .. .,~"" ;'\ 
shing between laifd s~~tems whetper"the boundaries are drawn . .. ~ '\.. 

~ , ' ... 1) 

in the, fieUl. or :ffrom ,aerial' phctographs ,(Bawden, 1967) .. Slope 
1" 

is ,a basic 

tif'ication 
.\ 

. .. 
paramete~ in the system., It is used in the iden-

i , , 
of landform type which permits,the inclusion of . . . 

geomorphological information in the des cription t9-g.ether' ·wi th' 
\ 

" 
an appreciation of the main surface· elements-the flats and 

.- ! slopes or fapets which characterize the regioI'\f' 
"' ... ~ 

'Slope i,~ defined as the .generali'zed gradient oc. the' (,_ 
'. <"; .. .J ,. () 

, ~:iI' 0 - ,1 

sùrffice and.;expresséd: ih terms of percentage grad~, (Sail 
~ .. " A 

Survey Sta~ff, 1~5l) .. It is very rel~nt for -agricultural 
/ 

activit~es ,be~~use it is ~?e int~rmedrary between climate 
o 

él'nd ~soil: .. 

tJ 
, Th~ slope angle has an effe~~ on the int~nsity of solar 

râdiatioQ which is gre~test ~n southward facing slopes thai 
• • .. _"",-- 1 

are normal OIl 'near-normal to the sun 1 s rays. An extreme but . ~ 

i~portant; effept o,f plope àngle gives i-ise to the anomalous 

~ occ~rrence lof zonal soils in tli'e Saskatoon map area (73-B) 
. 

bordering the Wynyard, area on the west. Within this are a of 

.. 
" • 

. 
~' 

• 1 • 

~ · 

.' , . 

• t 
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Black C,hernozemic soi1s, an is'iand of Gray Luvisol ~oil's 

occuts on a high north-facing s~ope. The cooier~ temperature 

of the northerly aspect as weIl asa rhigher precipitation, , 

may have resulted in a forest vegetation"which in time cOQ-

tributed to the formation of Gray Luviso.1 soils. In con

trast,. the other slopes were .dominated by tall grass ve'geta-. , . 
o 

tion resulting in the formation of Black Chernozemic soils. 
1 

North facing slopes h~ve the worst aspect situationran~ ~his 
(0 

has ~ mark~d efféct on't~ gro~th char~fteristics of crops. 

Easterly slopes receive maximum insolation ,in the morning 

and ,west facing _s~opes 
• 1 

in the ~veningr and landforms, cha-, , 

racterized by complex slope.orie~tations result in consider-
,/ , 

, able varia~ility in crop growth and maturity, which in turn 

influence management practi~es and economic inputs in rela

t~on to yield. 

The steepness, the l~ngth and tHe shape of slope have 

a 'pronounced ~ffect on agricultural acbi vïties 'partic,ularly 

with regard to soil erosion which i~ turn àffects crop yi~lds~ 

Slopes have di~erent runoff rates depending on steepness, 

and in geriera~ terrns, e~osion pe~ unit,area increases 2.5 

times as the angle of slape is doubled (Ko~nke and Bertrand, 

19é9). The risk of erasion i8 greatest on bare sldpes as 
, . 

seen in Plate la. The lower parts of bare long slopes are 

particula~ly susceptible because 0: the concentration of run-
i 

off and. the greater, veloci ty of the water (Plate l,b). 

'Measurements of soil ero'sian on differeht textures in . , 

'. 

, . 

.," 

\. 

. 
f , 
: 
l 
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n 

relation to slope length,' were carried out by the'United 
\ , -1 1 

States~Soil Conservation Service. Fig. 3.4 illustrate$ that 
• 1 

'in'general, soil losses incre~se with increasing.slope length 

(Bennett, 1939)'. The rates, of erosion also vary according 
! j l, 

to the different sail textures and losses increase with an 
. 

increase in silt 'content (Fig. 3.4). Precipitation falling 
Il" '. on a sloping surface is disposed o~by infiltration and run-

off. Infiltration is greatést in coarse textured soils, 

whereas, runoff is gre~test in fine textured soils. tn Fig. 
;fi 

3.5 -i t ~caJ1 be s'een that the runoff ra,tes shown as percentages 
o _, 

of the precipitation are appreciably higher on the silt loams 
. . 

compared ~i th the coar,ser ~extU1;ed fine sandy loarns. 

The water that runs ,bff a slope collects at the foot of 
. 

the slopes therefore depressiona.l areas tend to be poorly 

drained, whereas, thé knolls are droughty. Thus the avail

\'abi~ity Qf .moisture for plant growth is extrernely variable 

and has a direct effect~ on- the crop yield. This is. illus-
. . 

trated in Fig. 3.6 by sample data for wheat yields from the 

Edenwold area (50 0 38' N and 104" 15' W) i'n Saskatchewan: In 
-

contra st to 'either the knoll or depression, the yield per . - -
, ~ 

hectare is'higher on the rnid-slopes where the soil moisture 

is most favourable for plant growth. The soils of 'the knoll 

are deficient in moiis,t,!-lre and .organic matter' content; the 

depression i5 subject to ~rnpeded drainage and 'periodic 

.' 
flooding. The effect of slope differences on crop yields 

in a broader regional context i9 very weIl illustrated by 

.. ' 

1 

~ 

.~ 
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wheat yield~ from $askatch~wan over a ~werity-geven year 
) 

petibd 1~32-1959 (Fig. 3.7). 

. ','''-' '- slopes the 'average yield was 117.8 .li -tres 'pe'~ he~tare as com-, -

.. 'pared to 106 ~ l litres on. r"'olling slopes of the' same so:ï,l' • • • 
~ ~ '.. ... 

type (Moss, 1962, P" 10, wi.tl} metric convers'ion). 
• , il 

'~~st important fe~ture of- ~urfaé~ 

effect on agr icul tural practice. On 'sieep . 

. 
slopé'~s the direct 

slopes, cultivation 

is limited either because. of th'è,diffiC).ll~y of 1.1sin.~ farm. 

machi~ery'or bècause of the erosion hazards.' On u~dulating, 

land of less" than five pe,;r cent slope (Class 1~ ._weedi!1g ~nd' 

seeding machinery can be.used without difficuity .. Hdwever, . ~ . 
li ..' 1\-
'on s~eep slopes (Map classes 2 and 3) the safe and.satisfac, 

, -
tory ?se'of farm implement~,.particu1a~lY 'heavy agricultural 

machine:r:y, be?omes, -restricted and carefu1 management prac

tices' are 'requiied. 

.. 

. . 

. ...--
On str~gly sloping lané!, tractors with "'more power, are 

requlred for pulling Îarm,~achinerY. As more power is re-
"'. 

quired, more fuel is, used ànd th'is factor as weIl as -the 
.,,'1 • 

longer time required <?~ hilly' land contribute,s to high'er 
... ,. • # 

. oper':iting .c0s,ts. In addition, on v~ry s,teep slopes, "culti-~ . , 

vated fields tend tb be small clnd irregular thus interfering 
-1 . 

with the efficient use of large mach~nery. On slopes o'f.' ," 
" 

30 per cent (elas&- 3) or m'ôre, oniy light agricultmral machi-' 
,,-' 1 ... 

nery can be u~d, therefore tractor selection' with regatd 
, 

to size, type of engine and the amount of traction" is depe~-. 
" 

dent on ,the type of land.over which it ~ill be used. 
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Sloping 
1 

land can be re~ha?ed by cutting the high spots 

and filling thé low spots (Smith 
~ 

complexity of slopes ln areas of hummoèky ground moraine 
. ' 11 

would 'make such operations vèr}l. cost1:Y and in ,many places , 

impossible. 

The cui~ivatio~ o~, steep siopes gteatly inereases.the~ 

risk of erosion. To ehe~k the downhill flow of water, con

tour strip and field strip croppi~g or t~rraèing, .or a cornbi

nation of these methods is esséntial-~the width pf, a strip 

in part depending on the slope of the land.' In experiments' 
6 • 

on slopes qf 5, 1.0,. 15 and 20 :eer ç:ent at Au~urn Experimental -
T • 

Station. (U. S.A.), ,soll lasses were appreciably less from 

.. s'~riP-cropped ~areas, an,d the steepeqt rlope.s benefi tted th~, 

most fro~ int rti11age practices (Bennett, 1939, p. 349). 
, 1 

ssification for the W n ardoarea. Four slope 
, 

classes'were . ecognized in this study and these are,shown in 

Table 3.2. 

, -' Landform" 
, 

The characteristics of the land surface and its suit~ .. 
abiîity fqr' qupporting mankind yary in a numb~r of ways . 

• 0 

R \ 

The n~ed for sorne kind of areal sUbdivision and categoriza-

tion ta ~nable'problems of land use planning and economic 

assessment to be approached systematically is obvious. La~d

forros.can be readily interp~eted from the stereoscopie photo 

,images. and is the second pàrameter in defining land systems • 

':Land~orms not only provide a basis for mapping land types 

, 
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but they aiso provide important information about the parent 

rnaterial a,nd to a 1esser extent 1 soil genesis. The pres,ent 
j 

',surface form is a record of the operation. and interaction of 

the geomorphic processes in the recent~geological past that , 

"h .". 
~y!,},< 
I~ \ 
" 

have moulded the land surface and therefore determined th~ , ~ 

• basic ~haracter~of the land 6y~tem . 

The assemblage of landforms in a given area is very • 
, r 

'relevant for agriculture. For e~ample, in Saskatchewan the 
.' 

occurren?e of large sloughs results in a pattern of subdivi-. 

sion of srnall fields with irregular shapes. Deep slougps 
. ~ . .... 

which have wa~e~ throughout the growing ~easo~_and depressions 

in which cltimps of trees and bushes grow 1 reduce. the, land 

\ " available for cultivation. Shallow sloughs are often cult~-
, \ 

~ated,but late drying in the spring leads 

~ktion., 'seeding 1. swathing and harvesting. 

to delayed fU1ti-

Plate 2 'shbws a 
\ 

1 \ 

seeded slough which is still green and will not be rea'dy for 

swathing untii sorne time after the rest of the field. 

working land around sioughs 1 "rnany turnings have to be 

\ 

1 
,\When 

\ ' 

1 
made. 

1 

Likewise working within a dried-up siough' requires many 

turnings, which is not onry difficu1t with large machinery 

'but aiso increases the time and en~rgy inputs per uni~ area. 

Consequently, field efficiency is reduced particularly where 

a large n,umber of sloughs occur within cropped field,s. 

Sldughs çan be reclaimed for cultivation by drai?age 
, , 

'but such operat~ons·are costly and' the dràine& water col~ 

lecting in a new location simply results irl a larger scale 

. , 

, 
1 
( 

" .. 
'ï 
-' 
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wet Jand problem. Similarly, ,in a series of wet years, dried-

up sloughs revert to grass sod and reclamation 15 time con-

surn~ng and costly. 

Another example of the significance of landforms in 

agricu1tural practice is provided by rills and gullies. 

Small riiis can be ploughed in, but due ta the difficulty and 
\ 

; 'the impr~cticability of ta~ing farm m,achinei) across the major 

guilies, these are not cultivated resulting in a lower per-
, 

ce~tage of arable land per unit area than in land systems 

which are not'gullied. The land between ~ullies ha~ to be 

worked as separate fields and 50 the farmer has to drive 
, , 

round tthe guI lies to reach th, next. fi'eld thus increasing the 

time involved in each operatiof' In addition, gully control 

methods have to be practised ta prevent further loss of arable 

'land. 

Landform classification for the Wynyard area. In devé-

loping a national system of lan~lform classification for sO'il 

màpping, the Canada Sail Survey Commit tee (1978) ±ntegrated 

the system of the Saskatchewan Soil Survey with aspects uti-

lizèd by the Geological Survey of 'Canada, (Ful,ton, 1972) and 
J 

those utilized for terrain mapping in British Columbia 

(E.~.U.C., 1976). In the recently developed nation~l 'system, 

emphasis i5 placed on two basic attributes: materials and 

surface expression (or form)', which are recognized in te~ms 

of their.inh~rent properties rather than on inferred genesis. 

Howard an~ Spock (1940) defined a landform as "any 

• 1 

1 
1 
1 
1 l, 
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elemen~ of the landscape characterized~y a dis~nctive sur

face expression" which may be associated wi ~h a defini te' i'n-

ternal structure and/or composition, and sufficiently con

spicuous to be included ln a physiographic description". 1 

In this context, landform is considered to be a. recurring 

pattern of form (or an asse'mblage of slopes )-associated wi th 

a surftcial deposit. 
... 

Emphasis is'placed on the description 

of surface expressipn but genetic origi~ is alsb inferred. 

Landforms are recognized as'being directly relevant for 

soil classification and interpretation (USDA ,Soil surve'y 

Staff, 1951) thus providing a key factor 'in the total land, 
~ 

system classificajtion . ,,/The landforms considered in this . ,-/ 

context belong to the third and fourth orders in the scheme 

devised Hy von Engeln (1942). 

In the Wynyard area we are concerned essentially with 

( 

glacial and glacio-fluvial lands capes and ten landform types 

were identified.and mapped as indicated in Table 3.3. To 
e * 

facilitate mapping a simple alphabetical system2 was used 

and block diagràms of these landform assemblages are pre-

sented in Fig. 3.8. 

The type B landfor~ is hummocky witt random knolls~ 

lAS given in Acton (1972), page 24. 

2The scheme devised by the Canada Soil Survey Committee, 
has not been used because it was not finalized at the begin
ning of this study. 
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TABLE 3.3 

~ 
Landform Types 

Map 'Code* De'scr'ipti"on 
-=--~--=--=====------~-------====-===== --~-----

0, 

D 

G 

1 
,1 

H 

J 

4.. 
K 

HummockY'pattern characterized bi random knolls, 
short ridges and swales. 

Low rélief characterized by a general pattern of 
diss~cfion pr9viding external drainage for the 
area. 

Pattern characterized by general dissectjon p~o
viding external drainage for the area. Random 
knolls and swales occur between the draina~e. 
lines. ·1 

Drainage channels characterized by hillwash and 
U éroded valley sides with slopes'greater than 5% . 

• \' 

Pattern of low relief « 5% s lopes) in which 
shallow sloughs occupy more than 15% 'of the area;' . 

Hummocky pattern characterized by knolls 
kéttles each of which~occupies more thah 
the area wi th ket tles. providing intern'al 
for the area. 

'p 

and ' 
15% of 
drainage 

R < Pattern characterized by a series of linear ridges 
and swales. 

" , 
" S Pattern characterized by large shallow dftpressions. 

u Unpatterrted, ,~earlY level areas. 

y Runways with-slopes generally less 5%. 

*The letter code used is ~Qt a regular ABC sequence because 
certain letters are us~d f~ soil classification . 

• 
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l' 

short ridges and swales. The land 4·'s: drained exte;I'np.°lly by 

str~?l~s ând also "interna,lly by kettles, H~Ylever, the~e are 

lèss f.tequent in occurrence than in the other glacial land-
~ 

, scap~s of th~ are a . ,':J). 

, , 
The type D areas have lapdforms, of low relief wi th com-

para tively few kr}àlls, ridges or kettles ~ i.The extremely 
, ~ t 

long gentl~ slopes of less than 5 p~r c~nt grade which cha

ràcterize this landscape are the result of glacio-lacustrine 
) 

candi tions and there has been subs,equent dissection of the 
f , , 

depos'its by streams which now drain t~e area. 

The type G 'landform also has a stream-dissected pattern, 
~ 

however, between the drainage channels there are infrequ·ent· _'" 

random kno11s and swal~s. Few kettles are present but for 

th,e. ·most part, drainage is èxte;rna1ly through the numerous 

streams. . ' 
The-type H landform is dominated by channel landforms 

.6 

of the rneltwater-or spillway type~ 
"/, , 

DepresSlons ln the chan-

nels are c~rrently occupied by sloughs ~r l~kes, and the 

eroded valley sides are generally a striking feature of the 

landsca~e with~~lopes exceeding 5 oper~ent. 
, 

Landform type J is one of.l~~ reliéf with very' subdued 
Ft 

features .. Slppes ~re 1ess than 5 per cent and the' 'surface 
,'. , 

is undulating with shallow sloughs occupying more than 15 
1 • 

p~r Gent of'the area. Former outwash plains, till plains 

and 'lake basins are include~d in this ca tegory. '.""" 
-r'" 

ITandforrn type K,i~ dominated by hummocky landforms with 
~ . , 

.. 
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, ~numerous knolls and kettles. Both knoll and kettle forms 

occupy more than 15 per .cent Qf. ttie are~.. Tl1e' kettles pro

vide i~~ernal 9râinage for the area and in cOntrast to larid

forrn type G, there are few external drainage outlets. This 

i5 a moraina~ lands cape with varying sl.opes but' few isolated 

ridges. 

Landforrn type 'R is another morainal type, however this 
'\ \' 

, 
is' dominated by ridge and swale topography. The linear ridg~s 

~, 

1 

are in marked contrast to th,ose of the B type landform be-, . , 
1 

cause they are long and very pronounced. ~ There are more fre-

quént kettles than in the B landscape anq the generaI effect 

i5 one of more pronounce.d topography. 
\ 

A landform .type with large 'shallow' depression has been 

designated as type S. rhe 'dépressions a're generally 'flat- '\ 

bottomed althoWlb ... some ..... l1-a.ve,· minor--ridges within thern . . 
Landform type U (unpatterne~) Ais also s~dued ~ith less 

than 5 per cent slopes. The' basic landforms in this typ~ are 

outwasho.plains,> ·till plains or lake basins and the sUl~'face 
, 

is relatively smooth wit~ few knolls or ·sloughs. . . 
. 

Landforrn type Y has less than 5 per cent slopes and it 
o ' r 

i5 found to occur along valley botto~s pf glacial spillw~y~ 

or aSfweakly de~eloped drainage channels • 

Parent n'laterüll 
, 

The thir,d paramete.r; in thè definition of land systems-- t 

the type of par~nt material, is very s.i9I?-ificant for ./?oil 

'. 
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ïmpor~ant because i t ,1argely /de~ermin(es 

~'f sail mineraI' nutrienbs req\üred by " 
i' 

, t t , 

plants. It may alsq contripute to unqesi~able soil condi-

tions such as excessive quantities of soluble salts, or ex-

trerne acidi ty or alkalin,i ty .. Knowledge of the na t,ure, of the) 

parent materi'al PFoVides a direct guide ta the sail texture. 

In addition, the depth of the soil and the ratest*§f erosion 

are rnodified by the eroaibili ty of the parent ffi'~·~erial. 
... ,-

The last major geological event affecti~g the Prairie 

Provinces was that of glaciation. The lOO''sé' earnhy' mineraI' 

matter deposited by glacï'iilfion together 'with sorne mor~ Irecent ';1 . 
deposi ts forrned by present day 3lf'teàm~-, by the action of wind 

, , 

and.by the development of peat bogs, form the'present Prairie 

surface. -Th~ surficial matetials forming the pareht materia1s 

~of Saskatchewan soils (Moss, 1965, pp. 7) are summarized'in 

Table 3.4. 

Parent material class,ification for the l'lynyard area. Host 

par~nt rnaterials fn the-Wynyard area have resulted from 

transportation by water, wi'n-d f ice 9>r gravit y transfer or 

their cOmbined action. Fluvial rnaterials deposited 'by flowing" .. ...,j~ 
- ~ .. 

water ~,re coarse textured, wherea~acustrine deposi ts fo~à 

within lakes, are generally fine textured and fertile;. Wind ~/ .. ; 

blown materials are either silty or sandy and generally in-
. .J 

. fertile. Ma·terials of glacial origin on the other hand, 

exhibit various textures and their fertility is variable. 

In addition to varyin'g amounts oLsand and gràvel, glacia.l 

/ 

;, 

f 

,\ . 
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TABLE 3.4 
o 
1 

SURFICIAL GEOLOGICAL DEPOSITS FORMING 
, THE PARENT 'MATERIAL OF 

'~ASKATCI!EWAN SOILS L 

Residual, (or Pre-glacial~ 

" ' 

Exposed bedrd'ck . , 

t ~ Moà,ified bedrock 

- Material deposited before the 
ièe age 

- Residual deposits .exposed by 
erosion or occurring in non
glaciated areas 

- Residual deposits partly mixed 
with glacial deposits by the 
action of g~acial ice or water 

t , 

Glacial till (or morainal) - Mix~d materials deposited by ice 

Fluvial and Lacustrine 

Fluvial 

Lacustrine 

1\eolian 

Wind-tlown sands 

Loess 

'~ 

Recent 

1 
1 

/' 
Alluvium 

Colluvium 

Organic deposits 
1 , . " 

Source: Moss, +965, p. 7. 

- Materials sorted and deposited 
by water flowing from the melt-' . . .. 
~ng ~ce 

- Chi~fly coarse 'sandy and gravelly 
m~t~rials depdsited or land 

- Fine sandy, silty,-and clayey 
materials, deposited' in standing , ~ 

water in glacial lakes 
c 

- Ma teri~ sorted and depos i ted by, 
wind 

~ Cpiefly sand dunes 
; 

W:ind deposits çomposed chiefly -
of silt-sized'particles 

~'Materials deposited or formed 
after the final disappearance of 
the glacial ice, up ta and in

,cluding 'the present(" \ . 

- Material deposited on river flood 
plains by present streams 

~aterial 9eposited by gravit y . 
Peat (plant) material developed 
on tne surface of mineraI deposits . . 

1 
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, 
tills also contain,cobbles ,and fOUlde~s which can cause 

0/ . 
da~age to far~ machines and hinder their operation. Stone-

picking' is therefore necessary befor,e cul tivation and i t is 

both time consuming and costly. 

The typ~s of material encountered in the wynyard area 

are listed in Table 3.5. The residual materials resulting 

from weathering of the bedro~ are very limited in extent Q 

and so have not been shown on the map. There are thre7 types 
,', 

of 'materials which are widespread tli-t-oughout the area-glaeial 
; .~'.' ... 

,., 

till, lacustrine and fluvial and three types which are more 

·limited: alluvial, colluvial and eolian. However, colluvial 

and 'eolian materials are too restrict~d fO,r mappinC§)". 

Materials of fluvial origin found along the stream and 

, creek ~lood plains, are either rewQrked older materials or 

freshly deposited materials bf colluvial origine The tex-, 

. tures of the deposits are 'variable and when they oceur near 

perinanent!water lYodies, poor drainage is typical~ The most 
~ 

important fluvial deposits originated as glacio-fluvial mate-

rials having been c~rried, sorted by the melted ice '~pd pepo

s-ited as outwash. These deposits generally eonsist of coarse 

san~s and gravels and near moraines they rna~ occur in the 

form of kames, eskers and crevasse-fills. . 
The Iacu~trine deposits found on old lak~ bottoms in 

the Wynyard area are proglacial in origi~. For this reason 
,. '':'~ . 

they tend to be eoarse grained near former iee front posi-' 

~.ions ranging through fine silts and clays at greater 
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TABLE 3.5 

TYPES OF MATE RIALS 

, Type of' Materj.al 
.. ~ 

Alluvial 

-Fluvial 

" Lacustrine 

Glacial till 

~ 
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----. 
... , jl_ ..... ,,,. 
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distances from the ice margin where d~ep water conditions 

. prevailed. 

The pther material in the classification is ~lacial 
, t 

till. This has' been deposited by the î~; .... wi th little or no 
...... 

trans·portat:ion by water. It is generally in the form\of 

grounCi ~ilihe: an unstratified, unconsolidated, heteroge-, 
", , .. ~ . 

neous mixture of clay,.silt, sand, gravel and sometimes , 1 

boulders .' 
1 

The text~re'qf morainal material varies.widely as 
does, the chemical composi tipn and t:he degree of wea thering·. 

Sail texture 

Soil texture is important ta" land sys'tem mapping because 

of its relatioriship ta many other soil properties such as 
-

water storing cap,aci ty 1 water flow and drainage, cation e~.-
. 

change capac'ity, erasion susceptihiility and salinity among 

others. It is, therefore, a very important sail character-. , 
istic and one that is relatively permanent.' 

.~ 

, The finer the texture of the sail the greater 18 its 

moisture holding capacity. Moisture retention studies on 

sub-~urface horizons of Saskàtchewan soils by de Jang (1967) 

indicate that the per c:ent mois.ture by weight, retained by a_ 

sandy 10am soil at the wilting po~nt was- only one':'half that 

of a 91ay loam (13 per cent) and one-quarter that of a heavy 
:1 ... ~ • 

clay so~l .. ,The rat10s were nearly similar at field capacity 
-

where the c:1ay loa~soil retained 26 per cent moisture~ F~g. 

3·.9 illustra tes that moisture reserves of loam, c1ilY loam 
ft • 

. '. '. 
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FIELd CONDITION SOll TEXTURE AND CAPACITY FOR PLANT AVAILABLE 
- WATER o STUBBLE 1 - LpAM ."i1h 150~m (6 lOch) COpoclty 

2- CLAY LOAM ",ith 225mm (9 Inch) copoclty 

~FALLOW 3- CLAY-HE AVY CLAY wlth 300mm (lZ lnch) COpOClty 

Fig. 3.9 The mOlsture 1reserves of different textured soils under 
stubble and ,fallow for sorne areas in southern Saskatchewan. 
(Data Source' Soil Moisture Evaluation Project Report no. 19, 
19761 
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'1 . 
and c1ay-heavy clay soiis on stubb1e and failow field condi-

tions increase with increasing cLay ~ontent, with fallowed 

soils retaining more moisture. 

Sail moisture retained at field capaci.ty minus that at 

~ermanent wilting is termed plant available water. When 
, 

expressed on a'weigh4 basis, moisture available to plants 
• 

was 7 per cenl' for sandy loarn, 13 per cent for clay loam ~nd 

22 per cent for clay soils, and on a volume basis the average 

-water avai1able ta plan,ts iI?- the upper 1. 2 m~ters (four 

feet)of sJandy loam 1 clay loarn and heavy clay soils was 12. S, 
~ 

22.5 and 32.5 'cm. t,r'espectively (de Jong, 1967). Plant avail-
l 

able water for the soils in Fig. 3.9 is 150 mm. for loam, 
" 

1225 mm. for c.lay loam and 300 mm. for .clay-hea'{Y clay. Simi-' 

larly, plant available ~oisture at. var~ous depths generally 

shows. a decreàse from clay soils'to sandy Ioarn soils (Lehane 

and ~taple, 1965) a,s seen in 'Fig. 3.10. 

Further work by de Jong (1967) established that sail 

moisture retention in the surface horizon was related to the 

organic matter content as weIl as the text~re. For example, 

the per cent avai1able water in a, loam soi1,with less tha~ 

3.5 per cent organic,matter was 10 per cent as compared to 

IS.per cent in a loam so~ with more th an 7 p~r cent organic 

matter. A loam soil with intermediate level of organic mat-

ter had 12 per ce~t plant available water. This relationship 
, 

also serves to illustrate the impbrtance of the diff~ring 

organic matter levels Qf zonal soils (Tab~e 3 .l) • 

, , 
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Fig. ',3.11 

art "Nt !~ 

CLAY LOAM SANDY 
LOAM 

Available soif inoisture at various depths for 
different textured ·soils in southwestetn 
Saskatchewan. (Data, Source: Lehane and Staple, 
1965, p. 210, 'with metric conversion.) 
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0.6 G) 
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SAND 
1.2 

The approxjmate depth of soil to which 7ô ,mm 
(3' inches) of water infiltrates. {Data Source; 
Donahue,I1>":t965, p. 257J 
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,The texture of the s'oil also influences the conducti-

vit Y or flow of water through the soil. At saturation, 

coarse soils have the highest conductivity, whereas, fine 

textured soils are the best conductors under unsaturated 
{ .' 

60ndi tions .. Fine textured soils wi th their smaller pores 

are generally the slowest ta become moist. 
( 

In Fig. 3.11 the 

different soil depths to which water penetrates are shown for 
" " 

different son textures, and it 'can be seen that 76 mm. 

(three inches) of water wets a clay sail to a depth of 31 cm. 
1 

(oné foot), a loam s?il to 62 cm. (two feet) and a sandy soil 

to 124 cm. (four feet) (DOnél'flUe, 1965, page 257). , 

When fin,e textured subsurface 'laye'rs are present ~he 
1 

drainage-from the overlying soil is limited. Besides the 
y .' 

slow permeability resulting~in impeded drainage, texturaI· 

st:~t~fic\tion of~fine textur~d soils also restricts deep, 

Toot penetrqtion. Impeded drainage in fine textured soils , , 

may also result in the soils becoming saline and artificial 

drainage is oftên necessary for the removal of excess salts: 

The soil text~~e ha~ a direct ~ffect on drainage prac

tice. Heavy soils are generally drained"by open ditches" 

whereas, coarse textured soils are tile-drained. Open ditches 

reduàe arable ~nd and are o?stacles to farm m~chinery and 

where feasible, tilel drains ar~ usect. The dE;!pth of tHe t:,ile 

below the surface of the land and the'interval between the 

tiles vary with the texture 'of the soil. It is cornmon for 

the tiles to be at a depth o~ l to 1.2 meters in sandy or 

1 i-' 

.. 

-, 
, , 

u 
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saline soils. The intervals between the tile drains vary 

from 9 to 21 meters for clay and clay loams, to 31-93 rneters 

for sandy loarns as shown in ~able 3.6. ~ 

Plant growth is affected by the amount of ~utrients 

which the plants take in~t~rough their roots. The nutrients 
" i 

from the soil solution are absorbed by plants "in the forrn'of 

ions. The surfaces of clay minerqls and humus control ttte 

level of cationic exchange in a soil with the result that 
, 

this varies with sail texture. The relationship between 
'. 

soil texture and cationic exchange capacity can be seen in 

Fig. 3.12. 
/ , 

In general, sands have a lower,. cation exchange 

capacity than the heavier soils; the rnorelclay there is in a 

soil, the higher the 'cation ~xchange capacity, and therefore 

the highe~ the nutrient s~pply. 

The texture of a soil'is very relevant to eros~on. Fine 

sands and silts are most readily eroded by raindrops, whereas~ 

due ta their g~ater size and weight,' coarse particles ar~ 

more likely to ;~main in place. Cohesive soi1s such as clay 

~nd clay 10am on the other hand,are not g~nerally affected by 
, , 

raindrop impact" .. Sandy soils are more susceptible to wind 
.. (l'~~''' t. 1 

,1 ' 

erosion. Unlés~,~there is a heavier textured subsoil the 'bare 

sandy soils conserve a very small amount of mois,ture and tke 

risk of soil drifting i8 very great. Sandy and light loamy 

ioils c~n drift even when cultivated. Soils with a clay con-

tent such as loams., sandy clay loams, sandy clays, sil t loams, . "-

clay loams and silty clay loams, on the other hqn4, are not 

" '0 

" . 

• 

, 
" 
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TABLE 3.6. 

/ 

'> INTERVALS OF TILE DRAINS FOR VARIOUS SOIL TEXTURES 
- .---

"-

'. 

- ~ 
< 

, Soil Permeability Spacing 
cc-

" 
. (Meters) < (Feet) 

- " . 
-

" 
.., 

. 
Clay. and clay 10am Very slow ,> ·9 - 21 30 - 70 

. . • , 

Silt and silty clay .Slow to moderately slow 18 - 31 60 - 160 
loam . 

~. 

" ~. -.. 
, \ 

" 
Sandy loam ' Moderate1y g>low 'to rapid 31 - 93 100 - 300 

'- . 
0 . if,. 

Mucks and peàts 
c 

15 - 61 50 '- 200 
0 . . 

\ 
• 0 .. 

"" -
• Source:. K.R. BeaucHamp (1955), page 513 with metric conversion • ( 
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as easily eroded. Strip croP~9 is often practi~ed to reduce 
~ '. 

wind erosion.' The ITlost effective width of 

depends on so~l.texture. Anderson et al. 

a str~p inifart 

(1966) have sug-
, . ' . .. '" 

gested strip widths as shown in Fig. 3.13 for' soils farrned 

in a 2-year rotatio»; sandy so~ls a~d.the fine c~ays" more 
, 

susceptible ,to drifting, have narrower strips than the inter-

mediate textures. - 1 
_,,~ / "1&'''''' 

Differences in-soil texture are often reflected by dif-

ferenèes in crop yields. Moss (196~) ha~ noted that high' 

yields of ~heat in Saskatchewan are often associated with 

. rela~ive1y high clay content of the soil (Fig. '3.14). The 
1 

Jfigure shows that sandy ·soils have the 10west yield at 980 

litres~per héctare (10.9 .bushels per acre) whereas the hea~ . , 
yi~r clay s6irs have the hignest )!.ie1d at 1717 litres per 

hectare (19.1 bushels per aère). 

" Soil texture has an important. effect on the choice of 

farm l!lachinery. For exarnp1"e, in 1?,oft" ~et or 'loose soils 

it is better,to use a 4-wheel drive tractor with· its incréa

s~ng drawbar pull for a given wheel slip than it is to use a 
, ~ j 

2-wheel d~i~e vehic1e.· C1ay~soils are often a problem for 

far,~machinery because of tractor slippage and ro11ing re-

sist;ance. 
f 

In heavy soi1s, sha1low-concavity discs operate 
o 

more sat~sfactorily, whereas, a greater disc angle penetrates 

better in hard sandy soi1s. For the same reason a b1adé 

cultivator isQnot suitable for clay soils,whereas,it is the 
.. 

b~t irnplernent'for sandy soils • 

\ 

• $1 t ft t ' *t" t1'tr~ t MMd-, "'Pt 1" 1 r Art t t r t , >œ ri t. , \ • r f'b' r ft 
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Fine tex~ured soils if plowed when they are too wet may 

""* puddle and dry into hard élods that are difficult to break 
6 

down for seèdbed preparation, and ,very heavy soils often have 
1 

compact çrusts which prevent seedlings from emerging. Plow-
a , 

tng and cultivating fine textured soils, improve the air-

moisture relations fo~ better plant growth. On the other 

hand, coarse-textured soils do not' i~prove rnuch with~tillag~: 

and because of their relatively 10w capacity for moisture 

le retention, it is best ta have :them seeded as early in the

spring as~possible. 

Soil texture classification for the Wynyard area. The . ,~ 
sail textures of the Wynyard ar~a are divideâ into four 

, r 
groups--sandy loron, loam, clay loam and clay. Table 3.7 

-
shows the modal texture and the range of text~~~s included 

,~ '- "";"..,. , 

within each group .. The percentages of sand, siltl and clay-

sized' particles of~each texturaI grouRas'determined tlY the 

Saskatchewan Institute of Pedology, is given in Fig. 3.15 . . 

Soil phase 

In deali~g with land systems sorne consideration must be 

given to the ~ffecbs of present day processes such as ru~off, 

wind erosi?n, and salinity in the upper soil horizons. Soil 

erosion is frèquently a serious problem in 'a cultivated ,land-

scape. Removal of topsoil often resùits in impoverished 

-----, solum, low crop yields or unsuccessful crop production. This 

• may lead ta hardship and fatm abandonmeryt. It is therefor~ ~ 

, . 
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TABLE 3.. 7 , Sail TfXTURAl GROUPS FOR SURFACE HORI40N 

-Map class Characteristic texture 

5* lo'amy sand 

6 Sandy loam 

.7. Loam 

8 -Clay loam " 

9 , Clay 

* nDt present in the Wynyard Area . 

Range of textures ~ included 

sand, IDamy sand . 

gravelly loam' sandy loam; , 
fme sandy loam. 

very fine sandy IDam; -hght _'Dam; 

srlty loam. 

very fine clay ID am; clay loam; 

silty clay IDam. 

silty clay; clay; 'hea~y clay. 

WYNYARD AREA ,,-

D~ap Class 

6 

0 7 

D 8 

D 9 

"' ... .a ...... 0 G!-Ct 

per cent 5o.nd 

Fig. 3. 15 Percentages of sand, silt~ and clay-partie/es for the' 

determination' 01 "soil texturaI classes in Saskatchewan. 

(Source: 'Moss,1967,p.33 ) 
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important for land to be classified with regard'to erosion 

and salinity nazards, in order that proper use and management 

pract~ces é!re car.ried out. 

. A soil phase is not in itself a ?ategory of the soil 

classif.ication system but is a subdivision of any leve~ with

in the classification system\ The basis of. the subdivision 

may Be any soil characteristic or a combination of soil cha-

~ racteristics which are potentially significant to man's u~e 

or ~anagement of the land. They generally include the degree 

of eroslon, salinity or stoniness. 

Types of.erosion vary from one region ta another accord-

, ing to the rainfall intensity and the soil characteristics . 

Occurrences of drought are followed by crop failure, conse-

quent soil exposure and erosion. Soil exposed through plow

ing is particu~arly susceptibl~ ta erosion. Availabls and 

Rotential plant nutrients are lost and .aften the entire top

soil is removed with inevitable reduction in crop yield in-. , 

." "-iS...J1" 
ppite of applicat~ons of fertilizers, m~ure and çrop rota-

tion. 

Water erosion. Soil erosion by water is caused by the 

splash of .raindrops or rainwater and snowmelt in channelized 

flow. A very heavy torrential ra in such as a prairie rain

storm is capable of splashing away as~much as 250 metric tons 
o 

of sail per hectare- (Buckman ~nd Brady, 1969, with metric 

conversion). The lack of a vegetative caver or the cultiva

tion of the soil with soi~-exposing crops tends,tocaccelerate 

g t rA ' G 'Ni M 5 ) 
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erosion. The rates of 50 il erosion are determined by,the 

amount of rainfal1, t~e ~rodibility of the soil, the length 

of thé slop'e, -the slope gradient and crop !llanag,ement prac-

tices. 
/ 
The soil may be removed by flowing water in tbe form 

of sheet erosion, rili erosion or gully-erosion. Rills and 

gullles are often in~tiated by cattle tracks, wheel ruts or' 

poorly maintained drainage ditches. Plate 3 shows rill ero-. 
sion on fallowed land which if left unchecked will develop 

-1": 
r,into gullies. Soil damage is increased and farming b~comes 

more difficul t. /, 

On long slopes, field striR cropp~ng perpendicular to 

the slopes, reduces the velocity of water and the arnount of . 
runoff and copsequently, goil loss is reduced. 

For the ,land system mapp,i'ng of the Wynyard area, the 

severity of water erosion has been divided into 'three classes as ' 
/ 

shawn in Table 3.8 wi th rnapping codes' vl-, W gTld W+, the plus or ' 

Qminus sign denoting the ~egree of erosion. The'soils within this 

group qre-thin and droughty on ~he top of knolls and" have been 

subjected to water and to a lesser extent, wind erosion. 

The w- class ref~rs to an area where moderate sheèt erosion 

has taken place and about one-third to half of the. productive 

topsoil has been rernoved from 15 to 30 per cent,of,the land. 

Ther€ are 'a f~w rills but these 50ils do no~ rèquire signi

ficantly ~ifferent rnanagernênt p~actices from t~e.un~roded 

soils. In contrast, the Vil phase has more than haif of its 

1 • 
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Map c'lass 

W-

W 

W+ 

+ W+* 

" 

103 
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TABLE 3:8 .. 
'<\ 

.-
SEVERITY OF WATER EROSION 

.' 
Description 

Moderately eroded land where l/~ - 1/2 of the 
productive topsoil has been rernoved from ' 
15 - 3P% of the land. \ 

Severely eroded land where more than 1/2 of 
the productive topsoil has been removed from 

'15 - 30% of the land. 

Severely eroded land where more than 1/2 of' 
the prod~ctive tQpsoil has been removed from 
more than 30% of the land. ,.. ~r 

'i . . . 
V~ry' severely eroded land where at le?st 20% 
of the land has an ~ntricate pattern,of moder
ately deep or deep gullies. The~soil profiles 
have bee'n destroyed extept in srnall areas bet
ween the gullies. 

#~ .. 

. ~ « 
.;; 

, n \ ' 
p 

*Does not 'q..ccur in the Wynyard area'. 
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-topsoil removed from about 15 to 30 per cent of the area and 

shallow gull-ies may be present. The w+ class is severefy 

eroded wi th both sheet and(~ul.ly effec"ts and more, than half ' 

of its topsoil has been lost from over 30 per cent of th~ 

1:and. 

Wind er9siGn. Erosion by w~nd--another factor in the 

classifi'cation-is a problem in dry regions where' strong 

winds occur frequently and where the soil moisture and the 

texture conditions favour drifting. Soil particles lying 

loose and set in'motion by ~he wind strike the soil surface 

and detach more soil,particles. A rough ~oil surfage aids 
" . 

in trapping" the drifted partic~s and thus reduces 'erosiori,. 

Bare land plowed i~to ~idgeS ~;f0 minimize drifting. Plants 

and theitt residue retard~veloci,ty' and prevent the soil 

particle~ fro~ being bl~W~ff. The ~etachment and erosion 

of soils,by the wind is greater on a large field where there 

are no' obstructions: In an area where wind erosion is'a 

hazard, fields are kept_as narrow as possible and strip 
1 

croppïng is practised. 

Soil erosion depletes fertility and leadsto changes i~ 

soil texture. Due to sandblasting of the stems and the 

,leaves, plants may be infected ?y disease organisms thus 
. 

lowering the crop yieid. A reduced yield may aiso result 
~ 

from root exposuré and increased moisture stress: The ero-
, , 1 

sion of a soil lowers its productivity and it is tperefore 
, 1 

of.great importance to' control, wind erosion by reducing the 
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area of~the exposed sail wi th trash coVer or crop cover,; by 

practising strip-cropping and crop rotation and by 'establish-,-
- , 

ing shelterbelts. 

The wind eroded land of the Wynyard area has been 

~classed according'to 4ts,sev~i~y. The degree of wind ero-, 
~, 

'sion'ranges from -moderately eroded land "E-", through 

severely eroded land "E" to blow-out land "E+" as shown 'in 

Table 3.9. In the ~- class, the wind has eroded part of the 

A horizon and in certain\areas t~~ removal rnay be complete, 

exposing lower horizons. The E class has aIl of .the A hori-

zon rernoved with partial rernoval of the B horizon and there . r, 
may be an occasional blow-out area. In the case of E~, most~ 

of the soil profile ha~.been .~e~ove? and extensive reclama

tian is required for agriculture. Blow-out areas are numer~ 

ous and an accumulation of the drifted soil'is found in blow~ 

out a~eas. In Plate 4 the grass growing'along a fence has 
1 

trapped qrifted sail and the fence is deeply buried by the 

soil. . , 

Salinity. The ç.ccumulation of salts in the field is a 

- ~ 

serious problem for agriculture~. A high- salt content around 

the roots of 'plants greatly reduces their osmptic processes. 
Qj-' , • 

~ The effects of salinity' can'be' seen i~i[he appearance of 

-the plant~dwarfed or stunted habit, and dull or blue green . ' 

rath-er than green colouration. In rnany field crops, severe 

salinity is indicated by barren spots where individual pl~nts 

or grou~s of plants have wilted and died. Plate 5 shows i 

• 1 

-- --"'-'-fleld of ripening wn:eg,~- withinwnich a-barren -spot -'IS- present-. -----
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Map Class 

.. 
TABLE 3.9 

SEVERITY OF WIND EROSION· 

1 
Description 

E- Moderately eroded land. The wind has removed 
sorne of the A horizon. 

, E 

E+ 

, 

'~ 

\ 
Severeiy eroded land. ~he wind has removed 
aIl of the A horizon and part of the B or éther 
lower horizons. The plow layer cons~qts mainly 
of the original horizons below the A 'although . 
sorne patches of che original.A horizon remain 
in the area. . ~ 

'. J" 

Blow-out land. The wind has removed most of 
the sail profile and the area is ~lassified as~ 
a miscellaneous land type. Blow-out hales are 
numerous and·deeply carved into the lower soil 
or parent~materiql. 
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The' occurrence of salinity is often indicated by variations 
; 

in crop vigour. - A very high leyel of salt is toxic to plants 

--the toxic effect increasing with the salt content . 
. 

The: sensitivity' of plants to salinity varies.,' :t'orage 

crops, such as saI tgrass, Canada wi~drye, ..-Western wheat. grass, 

barley and others have a high tolerance, whereas, clovers 
\ ' 

.' and cereals such as white sweetclover, yellow'sweetclover, 

rye and oats have only ~ moderate tolerance (Richards, 1954). 

Salinity clas~es for the Wynyard area are given in Table 
~ 

3.l0~ N- indicates moderately saline iand"which' can be cropped 

althohlgh the yields mai be low. N i5 moderate to strongly ~ 

saline land where grains will g4ve poor yields and fièld crops . . 
, 

such ,as barley and rape are better adapted. Strongly saline 
, ., -., ' ',J 

land N+ is g~nerally too' salïfle for ~ultiv:ation and ii left 

in its natural state: generally unimproved grassiand. 

Sorne other surface characteristics such as stoniness, . ' . .. 
intern~l drai~ag~ and.soilJ structure aiso influence the 

!" 

growth of crops. However, ~hey were not included in the 

s~udy because the emphàsis is on those attributes which are 
• Il 

; .. ~ .... ,,&; ..... 

readily vis.ible in thé"landscape and visible on aerial photo-

graphy. 

LAND SYSTEM MAPP.ING ·C0BE·:·::': 

AlI of the attributes âescribed in the preceding para-
'1 • ~ ... il .,. ~ - .. " ~ • - ~ ~t, Il 

graphs are incorporated in the de~cription of the land system .. 

The attributes are combined in a n~me~toridenominator format 

.. 
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TABLE 3.Hl 

";> ~ 

"'----" SEVERITY 0F SALINI~Y 'J 

"' 

Map Class " Description 

N-~ Moderately saline land. 

;f 
,~ 

'N Moderate to/strongly saline land. 
- ~'t-

,') 

N+ Strongly'saline land. 4 -
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as indicated in Fi~. 3.16. 
• 0 

The system has the merit of being 

. relatively simple therefore eas~ly\applied. It.~S alpha-

n~eric and therefor amen able t~ computer analysis. Theo 

system can be illustra' èd by reference to sorne particular 
, 

, 
examples of land systems-\from the study area: 

2l<7M 
W 

IJ6L 
EN 

., 

lU7M~ 

\ • .r 
\ ~ -

This combinat ion indicates that the t6pographyt is 

gently rolling (2), the landforms are glacia~.khob 

and kettle (K), the dominant 5011 :texture is lo'am 

(7), and the parent material is gl~cial till (M). 

Many limy knolls are present and there has"been 
-

severe erosion by water (W). 
• 0 , 

\ 
This land system has a nearly level to undulating 

l , 

topography (1), low relief landforms with more 
) 

than 15 per cent of the' area 7 occupied.by shallow'o 0 

sloughs (J), a dominant soiL tèxtu~e of sandy loam . ' 

(6), a~ a lacustrine (L) parent rnaterial. There 

has been severe erosibn by wind (E) and the land 

is moderate ta strongly saline (N)_. 

~his combinatiori refers tO'a land system with a 

nearly level to undulating topography (1), an 

unpatt:ern~d low relief landform (U), a loamy sail 

téxture (7'1"" anh a glacial till parent materia,l (M). 
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SLOPE MATERIAL 

1 
. 

SOll PHASE, J SOll' PHASE. 
WIND EROSION SALINITY 

Fig. 3.1·~, 
'0 , 
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I"t.erp!etation of the Ajpha- numeric code usèct in mapping 
lanp' 'sYlitems: 
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CHAPTER 4 

THE APPLICATION OF LAND SYSTEM MAPPING 

TO THE WYNYARD AREA 

INTRODUC'l'ION 

Aerial photographs have been uped extenslvely for land 

system analyses by various organi~ations including groups , 

- concerned wi~h engineering and military applications such 

as MEXE (Military Engineering Experimental Establishment) 

in the Uni.tèd Kingdomi resource' s'urvey groups such as CSIRO 
~ 

(Corrunonwealth Scientific Industrial Resource organization). , 
and regional planning groups such as the Tennessee Valley 

, . . 
Authority. Thus the me~~?dolo9y DT ~and unit differentia-

tion\"on airphoto is well"{~~tabli~h~d. 

The major physiographic boundaries are easily identi
\ 

- f"' 
fiable by the obvious pattern contrasts between the different 

'l:errain and soil uni ts. Pattern analysis relies .on . the st~dy 
. t 

of the gross landforms (Be:r:minghoff, 1953) which are the most 

conspicuous featur~ in the airphoto (Verstappen, 1966)' and 

) 

sma!l sc~le aerial photogfaphy is ideâ~ for the delineation 

- , . 'Of broad ,regional patterns (C,?lwell, 19'60; Stone', 1956). 

. '. For ,the lànd system classification of Wynyard, black and whitël" -y 

vertical air photographs with the normal 60 per cent stereo

'overlap and 20: pér cènt. sidelap were used. The photographs 

were taken with a 3.5 inch f~l length camera at an altitude 

1 
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va-rying betweEm, 25, IbO fee:t ta' 25,600 feet ta giv~, nominal 

scales rangirig frGm '1:73,000 ta 1:82,000. The date,of photo

graphy wàs Ju+y 1970: this being the latest eoverage of the 

"area 'at the st~rt of the study. A spring coverage was deli

berately chose~ because the sldugtls are cl~arly visible at 

this tîme of year and sail differences'are more ma~ked than 

" 

~ater in the season when the surface,has dried and the crops 

caver mueh of the ground surface. 

FIELD WORK 

The initial field work included ·the identification of 

the landforms' a10ng traverl:eS and rèla ting th'em· ta the pat-, , 

terns on the air photographs. The intent vlas ta provide 

specifie ground truth information as a base for photo inter

pretation work. ,Features such as ridges, knollsq'k~tt1es, 

drainageways arnd depressions as defined in each landforrn' . 

description were taken into account. Slope çlass estirnates 

were recorded on the airphotographs at eve~y 0.8 km." (-1/2 ... ' 

mile) with freguent checks made with an Abney Level. Dis-
• 1 

\ 

tance was'gauged by the speedameter mileage, which was used 
l, 

in cornbinatiqn with the sectianal'grid 'ro~ds to pinpoint 

locations on the air photographs and the topographip ~ap~. 

The presence,Qf Bravel p±ts was'help~ul in.1ocating 

fluvial materials. It was .noted tha t these sandy or gravelly 

materials often support-bush~ native gr~ss or a poor crop. 
, -

Morainal materials were recognized by the presence of 
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,-
1 nurnerous surfac,e stones in the soil. Frèsh road cuts were 

a~so useful for ch~cking thé vaEious types of pa~ent mate-

rials'., , f 
Ch~cks for' eros,ional phases were made by noting changes 

in soil cqlour, water flow, the presence of r~lls or gullies 

and the plant cover. The occurrence of wind e~osion is appa-

rent f:r;om, the accumul~tion of so~l from cultivated land in 

"blow ridges" 'along fence rows -and the exposulle .of subsoil 

in "blow out" pits ~ 

The presence of salt accurnulation',can be detected by 

variation in crop vigour, barren spots in the crnp cover or 
• 1 

the actual occurrence'of, precipitate c~9sts in the soil~ro-

file. Salt crystals ~ive the soil a grayish tone and in 
~ ~ 

exc~sive amo~nts, the soil bec9mes light gray or' white. 

AIRPHOTO INTERPRETATION EQUIPMENT 
l ' 

Thê airp~oto interpretation equipmen~ used included the 
1 - ~, 

OPSS III (Old Delft Scanning Stereosçope), the Abrams Model 

CB-I Stereoscope and the K & E (Reuffel and Esse~) Vertical 

5ketchmasber. The ODSS III is a mirror stereoscope with 
/' 

magnïficaticns of 1.5 to 4.5 and viewing of 9"x9" and 9"X;18 11 

photographs, as weIl as scanning them, is possible without 

spifting the~ during the" opera tion. The Abrarns CB-I Stereo-
. 

scope is a lens stere~scope with two to four power magnifi-

. cation. 

1 

1 
These stereoscopes were used for' interpretation and , , 

the K & E Sketchmaster was used for the tra~sfer of mapping 
" ' 
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details f,r~m the air \o~OgraPhS to the base map. 

AIR PHOTO ANALYSIS 
, 1 

Following the initial field work the airphoto interPFe-

tation was carri?d out system~tically for the~whole Wynyard 
:II 

area using the Old Delft Scanning Mirror Stereoscope and the 

Abrams CB-l pocket stereoscope. 
~ :' 

Delineations were made on ~ . 
alternate photographs. 

, 
Soil-climatic subzones 

As these subzones provide a broad framework for sub-
• 

division of smaller units which are more or less homogeneous , . 

t) 

in terms of terrain' factors ~ueh as landform type and soil / 

texture, "generali~ec: soil-climatic subzonal boundaries were 

delimited before any other parameter, , as illustrated in Plate 
l , 

, 6. 

\ 
Slope • 

Through eareful stereoscopie yiewing and'with field 

,observations as guides, boundary iines were drawn between 

areas witQ different slope classes. Slope can also be in

ferred from the photographie tone sinee variations in tone 
-r 

.. 
are often the result of slope d±fferences. Slopes with 

direct illumination are generally l~ghter,wherea~,reverse 

slopes are usually darker. These tonal contras,ts ,are greater, 

in areas with steeper slopes. -In general, the coarseness of 

, , 
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/ 
t~e photographi~ texture also increases with increasing topo-

graphie irregulari~y. However, this is not solely the effeçt 

of topography. It is also due to the landfor:m pattern, the 

type of parent material, the texture of the soil and the soil 

phase, among,dther factors. 
F>tJ 

Landform 

~Stereoscopié study of the airphoto stereopairs for the 

identification of the landfor.m~pattern was the next step in 

the interpretation., The lands cape which had been divided 

into areas with ~imilar slope classes was f~rther divided 

according to repetitive landform patterns. In this study 

~he term landform refers to the surface expression of a re-

curring pattern of slope assemblages. The identification of 

the landforms was based on the pattern of the landform types 

aescribed in Table 3.3, according to their relative relief, 

sd,ope and the photographic- texture. The toundaries of the 

" landform patterns and the slape Glasses as weIl as their 
~ , , 

• <II 

respective mapping codes were recorded on ea9h stereopair. 
'0 

Parent material and soil texture 

Factors influepc~ng photographie tones include soil 

~côlour, soil texture, moisture content, parent material, 

vegetation, shadows, freshly tilled fields, cultivation and 

exposure of subsoll among others and it ls not possible to 

d.;:termine the type of parent I)laterial's and soil téxture by 

• 
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airphoto interpret~~n only. Therefore preliminary boun-

-
darie;s for parent materials and soil textur~'s were trâns-

ferred from published soil maps of Rural M~n~cipalities 
(Shields and Clay ton, 1966) to overlays:on the airphotograph. 

~ l , • ~,...- 1 

Separate overlays were made for parent materlal and so~l 

texture and town'ship and range grids- were used as g~ides in 

the transfer. 
) 

The transferred boundaries were then refined 

by reviewi~g them _ with sla'pe and landform delineations, and 

?ommon boundaries drawn where àppr&%~ate" 
,Changes in landform patterns 1 vegetation pa t,terns 1 tene 1 

drainage and other miero-features help in the identification 

of soil materials (Belcher, 1955: Benninghoff, 1953: colwel1, 
... 

1960). However, sorne micro-features under normal terrain 
~ 

and weather conditjons do not show tone contrasts in the soils 

(Colwell, 1960, p. 639). Generally the photographie tone of 

outW:lSh m,teri~s is light gray (Colwell, 1960) but identifi

cation 0 gra~ular d~posits is not always possible by tonal ' 
, 

patt ~n~n~ (Mollard and Dishaw, 1958). Alluvial 'soils 
, 

and lacustrine soils are generally dark toned and have smooth 
• 

photographie textures where these soils are deep. ~he iden-

tification of racustrine materials is also aided by the long 

l~ngth of the slopes.: Air photo, images of lacustrine veneer 

over morainal showed slight variations in tone and 
~ 

the photographi than in the deeper lacus-

trine soils. materia.ls or till generally have a 

mottled appearance. ~ 
, ~ 

i 
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Fine tèxtured soi1s' because of their greater ~ater re-

tention capacity, in ge~era1 photograph darker than the 
u • 

coarser textured soi1s. Light peot6graphic tones can be . 
interpret~d as trié- resu1t of aridity', strongèr slope or , . 

greater erosion. 

Soi1 Phase 

Phito interpretatio~ was carried out for soil erosion 

and salinity for all the stereopairs. 

" 

Sbil erosion. Areas of eroded soi1 \Vere seen, on the air

photo as 1ighte~ tones. Tpis results from the rem~l of the 

upper soil horizons and the expasure of the sttb-soil '\'ihich 

has a lower organic content and thus is generally higher in 

colour. In contrast, tnê'lower"slopes are locallY dàrker 

due to the accUmulation of organic. inaterials and the higher 

mOistuke co~ten~. The erosional characteristics .were mar~ed 
\ 

on the stereopairs as symhols in the dendminator of the.map~ 

ping code. 
. 

Soil sdlinity. The salinity phase of the soil is also 

shawn as part of the denominator in the~coding system. Bare 

saline soil surface areas appear as light spots when dry due 
\ - 1 1 

to a surface crust of white salts which remain after the 

'water evaporates. Areas of salt accumulation vary in size 
-

fram a f~w ,square ~eters to 260 hectares within cultivated 
..... 

areas. ,However, in the, .1m·1 relief, high wat-er table areas 
"t 

there are extensive spreads of sa1t precipilâtion. For 
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example" areas as larg~ as 5200 ha (20 square miles) occur 
(1 - , 

around the Q~ill Lake~,in ~a northeastern par: o~ the Wyn-

yard area. Crops are also a good ind{cator of soi-l salinity 
. ~ 

~ut on black "and white air photographs it 'is not always pos~ ~I ., 

sible to detect pla~t response to salinity because of the 
'" 

limi ted tonal contrast between the pla,nts and their back

ç,~ ground. Salinity cah also be inferred from the absence of 

.L 

cultivat~n, changes in the appearance of the vegetation and 

the topographie position of the area in the landscape. 'The 
. / 

vegetation is often left in its natural state and this show~// 
/ 

/ 

up as a dark gray toned expanse of land with no distinct'?ât-
/ 

/ -

~ern. Around lakes and depressions the 
,( 

accumulation o'f' salt 
/ 

produces a white ringed pattern. 
J • 

According to the airphoto 
, " , 

interpretation the area affected by salts in the wynyard rnàp 

sheet is approximately 1419 sq. km. (1418'70 h.a. or c. 550 

square miles). When salinity occurred, the mapping code N 
, 

was recorded on the stereopairs. 

DERIVATION OF LAND SYSTEMS 

This was carried out in four phases: incorporation of 

soil a~~ landform data, pre~aration of the base,map, ~ield 
,~ 

verification and preparation of the final map. ' 
" 

/ 

/ 
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As the airphoto interpretation for landform' types, slope 
~ ,"', 

classes and soil phases was completed, the mapp1ng codes were 

marked on the 'air'photograph to which soil-climatic 'subzones 

were previously"demarcated as shown in Plate 6. Land syst~ms 

were derived within each'subzone by supèrimpos5ng the soil 

texture~nd the parent material map overlays onto the above 

air~hotograph rnap pàse. 
, l 

Sorne minor adjustments of land com
i 

pbnent boundar~es were required_to form coïncident land 

system boundaries and thereby ,eliminate areas too 'small to 

be shown on the flnal4Wp. In sorne cases. these small areas 

represented'real randscape entities. However, in the majority 

of cases these m1nor d1~crepanc~es resulted because land com-

ponent boundar~es were derived from different data sources • . 
Ea~h delineated land system with its, charactérist~c landform, 

sI ope , sail texture, parent material and sail phase, was dis-
\ 

tinct from adjoining areas. An example of the prqcedure is 

~resented in Plate 6. In this particular area six land 

, systems have been delineated within the Black and the Gray 

\ Luvisol ~WOO~ed) Soil Zones. 

• l 
" < 

Base Map 

The sarne procedure was carried out on aIl th~ stereo-

pair.s of the Wynyard are a . The boundary lines of the l'and 

systems.were th en transferred onto a base map at a scale of 

1:80,000 which had been enlarged from the 1:250,000 National . \ 

l~ , 

. 
, " 

. 
~ 
~ , 
i 
'~ 

! 
~ 
~ 
1 
1 
t 

f 
1 

l 
, J 
1 
! 

1 
i , 
1 

--' 



( 

120 

Topographie Sheet of the Wynyard area. This large, base map 

consisted of four sheets of stable matte 'film"..t:o. 

The transfer of the boundaries of the l~nd systems was , . \ - . 
mpde from the .transparept overlay with the airphotograph 

taped to i t for proper ;e'gistra tion. AtKeuffe'l and Esser 

Vertical ~ketc~aster which ~tilizes the camera-Iucida pri~
ciple was used in transferring data from the photograph to 

the base map,. The photograph and an o\Terlay on which the land 

system boundaries had bee~ delineated, was placed on the 

platen and the image on the pho~ograph was brought înto regis

tration with the topographie feature or road shown on the 

-base map. Corrections for uilt and scale were carried out 

by adjusting the ~eg heights of the sketchmaster. The near 

correspondence between the nominal scale of the air photo

graph and the scale of the base map greatly fa.cilitated the 
, ,. 

, transfer of the boundaries. 

", 
"',Il' 

Field verification 

The final phase of the field work was to-check the land 

system boundary lines; t~e landform patterns, ~he slope 

classes, ,the parent material types, the soil'textural groups 
-

and the soil phases as derived from the airphoto\interpreta-, . ,~ 

tion. In addition che'cks were made of the details provided 

in geologi~al and soil reports as weIl as the field"obser-

vations made during the prelirnina;y field work. 
, / 
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Land system maI? . , .. 

~ . The four sheets of the base map.were photographical1y 

reduced,and a~sembled into a singl~ map sheet at.a ·scale of 

,1:250,000 and the resulting originalwas edited and printed 

as a land system map of'the area (Fig. 4.1). 
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The ~rocedtir~s for land system mapping a~e very sensi-
,'" 

tive to differences in lands cape sinee they take into account 

aIl the importânt land paFam~ters. This results in a ve~y 

detailed c9mpartmehtation as shown on the land syste~ map 

(Fig. 4.1). The areas occupied by the different land systems 
p 

- t 

vary appreciably. Likewi~e the~areas of each slope class, 

landform type, pare~ materia~ type an~ sail texturaI group 

show a wide variation. 

Land sys tems 

Seventy-seven distinct land systems'were recogni~ed in 

the Wynyard area and several of these are represented by 
) 

'numerous individual occurrences of the sarne type. For ex-
~,<~ 

2K7M . ample, land system --W--, wh~c~ accounts for, 19 per cent of 
{i l '" 

the total area, has 33 individual occurrences; lan& system 
-' 

3~:M, "covering 1,1 pe'r ce'nt of the total land area, occurs 

in 17 separate areaSi land system 1K7M ' with ten per cent of w- ' 
the area, has 17 occurrences; lJ7M, w,ith an area 

ta seven per cent of the total, repurs 22 times, 
" 

equivalent 

d IG7M an --, w-
with five per cent of the area, 'occurs in four locations. 
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. ' 
Each of the remaining_land,systèfus ocoupi~s 1ess than fil~ 

9 per cent o:e the total area. Land' SY,stem lB7M w·ith' ~ ~gle 

occurrence 'has the smallest area accounting fOr on1y10.0~ 

per cent of the total. Fig. 5.1a show~ the r~lative signi~ 

ficance of the v~rious land systems--., most of them occupying 

"i'-very small areas. 

Slope class • 
, ' 

The Wynyard area is genera1ly fIat with slopes ,of 0 to , 
\ 

.5 per cent occupying 52 per cent of the area. The dtstribu-

tion of slopes is shown, in Fig. 5.2, and it can be seen that 

the'level areas are predom~nant1y i~ the centr~l plain in a 

zone stretching from ffavidson in the southwe?t to the,Quill 

Laké Basin in the nor~heast. 
: J .. .. 

C1ass 2 slopes occupy about 32 per cent of t~e area and 

,occur to the east of Last Mountein Lake extending no~theast 

to the Day Star ,In\1üm Reserve in the Touchwood Hi11s. pu 

(th~ west side. of , the map area, C1ass 2 slopes occur in the ., . , . 
area west of Stalwart in a north-south zone, which is inter-

~ 

rupted by many areas of Class land C1ass 3 slopes. 
o 

Areas with Clas5 3 slopes occuF'in the Allan Hills Up-

land and in the southeast portion of the Wynyard area. This 

zone stretches from the Poo~ Man Indian Reserves southwards 

tothe edge of the Wynyard area. Class 4 slopes occur only 

locally in the dissected parts of-the Allan Hills. 

... 

Il _ ..r-;-

'" '. 

6 

0, 

. , , 

, 1 
j 

.,' 

~ 

·1 

,"' 

l 

\ 
! 

l 
~ 
j 

. 1 
0 

i 
\ 
~ 

t 
f ! 0 

1 

I~ 
1 

l' 
1 

1 
1 

! 



.-

• 
Land
farin 
type 

tand, 

~y~em 

B 
187M <lB6M/N 

2B6F 
2B7M <-

2B7MIW 
o lOSL 

Nos. of ô 

occur- 0 
rences 

• 
"1 

1 1 1. 
3 
4 
1 
1 
3 
1 

5 

(a1 

'PERCENT 

" 

AREA 

10 

,-
G. :g~~: <

lG6FIW- , 

• '2G6F"" ob 
2G7M/'f'P 

4~ ___ ·CJ 
" 1 

H<~~f~~N 
3H7M 

, 3H8M 
4H7M 
4HBM 

3~ .... _ 
3 
1 
2 -

-
1. - . -

-- -- -- ~ -

---,- ---
- -- -~- -

---, .- .. -~-

OCCUPANCE 

15 

,. 

"1 - --- - - - -

- ---- -- LEGEND 
- ----- - ---
----- - SLOPE CLASS -- ---. ~ 

1 ( 0 
2 ( 5 
3 10 

~--- --- 4 0 , _. 

124 

20 . percent 

FOR (b) 

- 5%) 
- 10t .- 30 '.) 

60 .) -
lJ6F/E-~-=~~ _ !:~~~/N+ 

10 
1 
1 
1 
2 
6 \~,-()----- ----------

~ _ "" lJ6FIW-E-
• 'lJ6F/N 

lJ6L 
-{} lJ61,./E+ 

lJ6L/EN 
J lJ6L/N 

--~ '-' \~~g/~-' 

K 

lJ6M 
lJ6M/N+ 

,1J7M 
lJ7J:11/E 
UrM/N 
lJSM 
lK6FIW
lKSL 
lK6M/N+ 
lK7M/W-
2K6F 
?K7LIW 
2K8LIW 
2K8L/N+ 

• 2K9\-1W , 
2K7M/W \ 
2K8M/W 
3K6F 
3K7L1W+ 
3K8LIW+' 
3K7MIW+ 

, '3K8M/W+ 
lA,6F 

2 
1 
1 
1 
1 
2~_. 

1 
6 
2 8;-__ • 

... _------ ., 

(AlluVUII) 
(Fluvial) 

L ! lacustrîne ) 
M ( Moramal ) 

SOll TEXTURAl GROUP 

6 ( Sand, Joam ) 
7 (Loam) 
8 { Clay loam ) 
9 (Clay) 

Sail PHASE 

" 

W' 
E 
N 

(Water eroSlon) 
(Wmd erosion) 
( Sahnlty ) 

" 

R< 1R7M r 
2R6F 
2R6L 
2R7M 
2R7MIW 

_._ _ - S ____ 157 A/N+ 
---156F 

1U6F 

1 
3 
1 
1 
5 
2 
2 
1 

.......... _- SLOPE'--
-(bl--·L ____ ~ __ _ 

.... lU6L • 
~ !1U6F/E. 

- -- . - • \ \ 1 U6 LIN 

10-"-'-
• (> •• 

U 'lU6LIWN 
1 lU7L 

\

lU7L/N 
lUSL 
lU9L 
lU7M 
.lU7M/N 
lY6F 

. <lYSL y • lY7A 
lY7A/N+, 

• ,lY7AIWN 

18 
2 
7 
1 
1 161-----1 
4 

~;.--1 
1 
1 
1 141-__ _ 

1 

: 

(_._-

CI 
U 
C g 
:> g 

~-~ ... ---- CD 
_~_ ~ 1 

co 

CLASS . 

A FI 

LANOFORM TYPE 

9DGHJ KA5U y 

SOIL TEXTURAL SOI L PHASE 1 
.--- 7' GROUP 

wl 

) 

6' 

__ ---___ ..! ___ • ..ë.... ___ '--_______ --,.. ____ O~----___ L__J._ ____ __" ___ __I ___ '___'__ __ ___' 

'. Fig. 5.1 

e 
..... ..!._- --- --,-

The percent area 

J various 'parameters 

soi! texturai group 

occupied by each land system (a) and the 
Il, ~ 

of slop~, .Iandfotm type, parent material type, 

and soil phase (b). 

-----~-----------------_._----_._._---~-~" 

, . 

r 
1 

1 

." 

-r 

1 

j 



" 

"( 

! 
, j. 

l '. 

," 1 

! 
-l 
i 

\J (. 

1~~'; 
l,. t ~ ~ .... 

',.' '1 0 

", i 
~ 'i 
:. 1 

-1 , 
'1 
t 

1 
! 

; j 

:1 ., , 

1 

1 

I~ 

"-

" 

~ 

~ 

,",' 

" 

Slope CJ:ass 

1 o - 5%) , , 1 

2 5 - 10%) 
' ' 

3 (10 - 30%) 

~ 4 (30 - 60%) 

, n:~ 

f' 
-

" 

... 

TABLE 5.1 
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Quarter Sections-
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'. 

Approximate Area 
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Parent material -

Jhe are a ocpupance of the parent materials of the soils 
-

of the Wynyard are a is shown ... in Table 5.2. Morainal mate-

,rial~ account for 79 per cent of the ~otal as com~are~to 

18 per cent for lacustrine-material~1 seven per cent for 

f~uvial materials and five per cent for alluvium. As indi-
-" .' . 

~ated .. in Fig •. 5.3,' the eastern half of the Wynyard area is 

dominated by morainal materials. Another large morainal belt , 
éxtends from around Plunkett in thë north to the southern 

\ 

border of the Wynyard area'and includes the' Allan Hills Up
land: 

Lacustrine materials are concentrated in a 

zone alon'g Last Mountain Lake and the Arro River 1 as 

around Colensay in the northwest. The fluvial materi ls are 

mostly foû~d in small areas:" ,the largest single area of this 

trpe is in the north around·Wolverine. Alluvium also occurs 

,in small areas, the largest being te the southwest of the 
... 

Big Quill Lake. 

Soil,texture 

The-soiL textures of the wyhyard area range from sandy 
, 

loam to clày (Table 5.3)'. Loamy soils (Group 7) cover 77 

per cent of the a~ea, whereas~the clays (Group 9) account 

for only one per cent of the area." In general, the areas·of 

loam soils (Grqup 7), as shown in Fig. 5.4, are the areas 

wi th morainal materials. The sandy loam soils (Gro.up.6) 
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AREA OCCUPANCE - PA,RENT MATERIALS 

, \ 

Approximate Area 

Quarter Sections ~.2 
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.....t.--
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TABLE 5.3 ' 

AREA OCCUPANCE - SOIL TEXTURE 

Approximate Area 

Quarter ,Sections Km. 2 Per Cent 
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~re concentrated in the plains area around Last 
! 

Lake'and-the Arm River. Clay loâms are found in the 

neai Impe~ial and ,also in the northwest. Very small areas 
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of èlay (Group ~~ are found near Last Mountain Lake, in the 

Allan" Bills, around Colonsay, and in the Touchwood Bills. 

Landform type 

The relative frequency of slape cl~ss, parent material 

anr soil texture varies according to the' 'landform t~pe. ·T~~.).; 

per cent frequency of 1;hese variables within a part1cular:/ , . 

landform type is illustrated in Fig. 5 .i5. 

The dominant landform assemblage in the Wynyard area is 

knoll an'd kettle 'j:opography (landform type K) t 'which covers 

appro~imately 48 per cent of the area as s):lo~n, ,~n Fig. 5.6.' 

Landform type J, with its subdued topography and infrequent 
,1 

sloughs, is'the' second most,extensive with a total area of 

2963 sq. km. Landform cat~gory U 1 wi th near l,evel 'surfaces 

and an unpatterned airphoto appearance, occupies approximate~y 

eleven per cent of the area,' and landform category G, with 

a more irregular topography, accounts for approximately eight 

per cent of the area. 

Knoll and kéttle topography occurs in the southeastern 

quadrant around the Touchwood Hills and in the west-central 
.' l.!l ~ 

area in the Allano~i~ls, covering a total area of approxi~ .. 
mately 7047 ~q. km. (2706 square miles). Landf?r~ ty~e J.' 

,occurs for the greater part within the central Plains area 
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TABLE 5.4' 

AREA OÇCUPANCE -:LANDFORM TYPE 

, Approximate Area Landform 
Type Quarter Sec"tions Km. 2 

B ' 584 380 

D 74 48 

G 1,948' 1,268' 
1> 

H 619 403 

J ... 4,551 2,963' 

'K 10,824 7,047 

-I{ 59B .389 -,--
--

:~ 
87 57' 

2 / 625 ' 1',709 

791 51.5 

," 

,~ 

"~ 

Per.C~nt, 

2'.57 .. 
0.33 

8.58, 

.~ 
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20.05 
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'and covers 2963 5q. km. ')138 sguar;e miles) .. Landform type 

U occurs mainly'in the area around Last Mountain Lake and 
.q.. 

along the Arm ~iver i~ the west. The total extent of this 

landform type i5 qpproximately 1709, sq. km. (656 square"mi\~s). 

Landform type G covering a total area of approximately 1268 
, c 

sq. km. (487 squalre~ m:d.les) ls ~ound in the northeast quad-
. , 

rant between the Quill La~,es and the,7Touc 

along·the margin of the Al~an Hills. The dform 

types are scattered throug,h1ut ~hf? are a and each 

~'tot~l are a of less than 520' sq. 'km. (20tt square" miles) • 

Sail phase 

I~ addition' to fhe dlfferences in ~lope class, sail 

texture, and parent materials, a 'particular are a may he af-
• CI 

fected in varying degrees by water erosion, wind eros~on, 9r 

soil salinity. 
\ 

A ~oil affected hy one or th,ese factors is 
<l 

termed à," sail phase, and i t is re~dily apparent tha t the in-

, t 

cidenee of a particular phase ~ârle~ a~ca~dipg ta th~ slope, ~ 
f , 

'parent material and soi1 texture. Tne relationship hetween 
, 

" the per cent area affected hy erosion or salinity and the ,,' 

terrain par~eters' such as slope elas5, parent.material a~d 
~<> 

soi1.texturê is shown in Fig. 5.7. , , 

Water exosion i5 most severe in landform types G,and K 

with only relativel~ minor incidence in the other landform 

categories. The relationship.between water erosion a~d slope 
1.., c ,. 

is not as simple 'as roight he expected. For.e~ample there 15 
. " 

-' 

, 
" 
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... • LEGE ND FOR A 

Woter erosion . 

1IU1 Wind .rosion 

... 
." • •• Salinity 

.I;':J Itll 
1 s u y 

E o 

N 

6 7 
SOll TEXTURAL 

N lEGENO W 
FOR A 

B to G' t:J Woter erosion 
E 

IWInd erosion ~ Salinfty 

~g: 5.7 

o 

j 

The pe'rcent frequency of occurrence of water erodt1d land, 
wind ,eroded léimd and saline land according· to landform 
type, slope cla .. , parent' mate rial and soil !extu)~roup. _. 
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"no érosion on thk 's'teepe,st s16pes (Class 4) because these . 
, .' . ~. " 

a$e ,not.cul~vated. Si~iarly there iS,relativel~ little 

erosion 
" • 1 1 • G .. 

OllP CJ"ass 3 slopes' (23%) 'bepause only' a smaii propor-
• #.. 1" " ~ 

this rand 'is in cul.tivatio~.· The'" :maximum effect is 
~ . . 

experienced 'on class 2 slopes \;li th' 48%, of the total 'mlcQ!'ded 
, ---

water affected area, and class l sloVes witn 29% of the total. 
, '1:J ' 

Water erosron predominat.es' ip lo~ textured soils qf morainal 
" . 

origine 
1 

. 
0. 

'" . 1 ._ • 

, 
Wirld èrosion, '6n the oth€~ hand, is a serious problem ïn 

landform types J and U whicli are apsociated with slope class 
.,' & • • 

" 

1. Parent ~aterials 
, " .-/ most su&ceptiqle t; drifting are the 

. 
fluviai and lacustrine s&ndy lbams (texture group 6) as illus-
C 'rl.4 

~rate~ in Fig: ~~7, 
,The e'ffect of sa~inity is widespread in the central 

. . , , ~ 

11 plaihs' aIiea.· Fk>r' exaItlple, 94 per cent ôf the low-lying land-
~~ , .,r,. 

':form type Y is saUne and 23 per cent ,of landform typ'es J 
• 1 

" , 
'. and,S is, a!fected, whereas, little or no salinity'is present 

within ~he other landforms. As m~ght be expected, areas .. 
âffected by salinity are f~at and low-lying and ~pproximately 

,. :> r 

99 per cent of- the tota'l ~ccurs,:'on land with' Class l Slo~es· . 
Such lar~as are",predomina'ntly alluvium and iacustrine~;' and the' 

, ' 
:. ' y ! 1So~ 0 

rnost commQnly affected textures are sandy loams and loams . 
, . 

o ~p~9ximately 30 per c~nt o~ the sandy lQam soils a~d 'eight 
~ ~ 

per cen~'of the loam soils are affected, w0ereas, the finer . . , 
. te~t~red clay loams have .l.èy-: thal} one per cen;t., of the are a 

, ,af fected_ 

• 

In' _gen~ràl ~ ,salinity in the wynyar'd area 
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predominateS in landform types JI S{ U, and Y which have 

gradients of less than five per'cent. 

In a s,tudy of saflne soils 1 Crosson (1975) found that 

the sarne 
" 

re~a~ionships,occurred in the Rosetown rnap area ' 
,~y" , 

'" (NTS Map No. 72-0), which lies immedia..tely to the west of., 

Wynyard. The saline soiis ar~ concentrated in lowland posi

tions on coarse texturèd lacustrin~ materials'o~ unpatte~ned 
\ 

.. 
landforms wibh less than~ five pe,r cent slopes. 

1/ 

, 
RESUME OF LAND SYSTEMS IN THE WYNYARD AB-EA. 

,1 :, ' 
Seventy-~even land systems (Fig. 4.1) wè~~~ntified 

in the Wynyard area. Many of tnese had multiple occurrences 

resultfng in the delineation of 316 land syste~s ,on the map 

sheet. 
~ , 

" 
Landfonn type B, 

This landform'oocurs-in five 1ahd systems: namely lBpM 
, N ' 

- 2B1M 
lB7M, 2B6F, 4B7M and --W--, 

\" 

1 ~ 

The ~irst o?curs,Qn1y in the 

Dark ,Brown Zone on soi1s qf the Weylolu:r:n As.~ociation. The 

saline nature 'Of the soils limits ,the cultivaBion of annual 
~, ~ ~ ',. 

field crops and this land system i$'mainly ûtilized.as range-
~ ,\ _ _ - :' l , b . " 

land. Land system 2B6f is al,so used as;: range,land due to -its 
" \. ~ . ,. 

low moisture retentiort capacity and ,the natural 'l~w fertility 

of i ts so~ls,. whicn....he long to the Biggar Soil and Whi tesand 
( .. . ' 

., ."' 2B7M . Assoc~atit;ms. L'and ,systems 1B7~,. 2B7M an,d w- are g7nerally , . ..... , . 
arable land and orf~r better moisture storage· capacity~or 

, ; 

, " 

. ,"'" 

.. 

• 1 

, , 

, 1 

, .... ~~ ... : ... , .... ,,~~."*-.,...~~ ... ', ____ '..r_ ---"'e.l~,-"""'" \,.~ ~-~~,.~ ... ., .. ~"" ..... ~ .... , .. ~.d<.~uU+f'O'-:'{tIilr'i<lW~lhIfAllo~' 1'-;'; 
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crop production. ., ' 

The land systems of landform t~pe~B are listed in Table 
~ 

5.5 and the common features of each type are summarized. 

The charac'teristic eroded knolls of these land systems are 

clearly seen a,s light toned spots in' Plate 7 which provides 

a good illuS'tratlon of the contrast between. the patte+n of 

land sy~'tem 2B7M and the adjacen~ 2I<;M in which the depres-
J1 

sions are occupied by sloughs~ Although ~here are,some'limi\ 

tationS(for crop cultivation in each of these l~nd systems, 

sloughs are not a major problem. 

Landf orro' type D 
, 

-This landform is uniform and is described by a single 

land system (lD8L). With its gentle slopes and clay'loam 

lacustrine soils it is one of the best agricultural districts 

, in the WYllyard ëirea. 

, l.' 

Landform type G 
<, 

',: lG6F lG7L 
This landform type is present in land systems W=-' W,- " 

" Àll aré located within the IG7M ,2G7M 0 W:-' 2G6F and -w (Ts'lple 5.6). 
, ~, 

Dark Brown and Black Soil Zones. Land system l~~F has a low 

. " moistur.;-~toring capacity and low natural fertility with the 

result that its major land use is rangeland. Land system 

2G6~ is utilized for pasture and as a sa~ctuary for wildlife, 

, 'lG7L IG7M d 2G7M ar whéreas 1 land systems ~, --w=- an ---w-:- e mo~tly c'Ulti-

vated criland. 
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LANO Nàs.OF APPROX. APPRô'X. '" MAJOR SOll Â$OCIATION' CAPABILITY CLASS MAJOR 
LIMITATIONS . OCCUR- AREA RELIEF SOll ZONEI FOR LAND SYSTEM RENCES AGRICULTURE FOR 

{km 2 1 (matersl SOIL ZONE USE AGRICULTURE " Dark Gray 
Brown Black 

Luvlsoi 
Oark Black Gray 
Brown Luvisoi. ,.:b 

1B6M 1 17 46 Wevburn - - - 5 - - rangeland ''', - 1. 3. 7a, 17. 19. 
~ Alluvlum' 

lB7M 1 4 60·76 Wevburn - - 3 - - sraQla 1, 19 

2B6F 3 118 46-107 Bi9gar Whltesand - 4 t'b 5 4 - rangeland 1, 2. 3. 17 

2B7M 4 227 46·107 Weyburn - - 3 - - arable l, 19 

287M 1 14 122·137 Weyburn - . - ~ to 5 - - arable 1, 4 b, 19 
-W- . 

~ . 
lDSL 1 48 39-, 61 Eistow - - 3 - - arable 3 

'. , 

..- . ~ 

M"""N· LIMITATIONS FOR AGR ICU 6TUR E IN THE WYNYARO MAP AREA 

-1. Thin or absent 50l'lS 'on knolls 14' Efflciencv limited by drainagewavs 
2. Law natural fertillty . 15. Eff,c,ency . ilmited by sioughs higher operatlng costs, tlme fosses 
3 Law mOlsture storage 16 Efflcleney limited by knolls : hlgher operating costs, tlme losses 
4 Water cro.ion . (almoderate (b)hlgh (c)severe 17. CultlvatlOn of annuol field crops limlted 
5. Wlnd eroslon : (a)moderate (b)hlgh (c)severe 18. Llmlted choiee of erops 
6. Susceptible ta wind eroslon . 0 r 19 Stone rempva~ requored for cultivatron 
7 SlIlmity {a)modemte !blhlgh {crsevere 20 HeallY pull 0 mactllnery: higher power requlremenu 
B. Frequent sluughs 21. summerfalloifng cau Id result m la)wmd eroslon 9 (blgreater wmd erosion 
9. Frequent steep knolls 22. SummerfùlJo mg could result ln spread of sàhnlty 
10. Fïequent eroded ridges 23. CuJtlVatlon cou Id induce eroslon -
11. D,ssection of land by draonageways and gullies 24. CUlt~fleldS àte small and orregular . _ -
12. Occurrence of 5teep slopes atong flUVIal glacial channeis 25, U~. f 'arm machmery Impractical 
13. Topographv unfavouruble" for hOilliV fJrm machinllrv - .:i \.. . . greater power rcqulfèments • hlgher opemtong costs ~, . 

, - """ 
t rilh~r: ; oycr a large arca amI not the relief hetween knoll and depresslon _~ 

.' TABL.E ii. 5 SU"1MARY OF L.AND SYSTEMS AND AGRICUL.TURAL. CHARACTEAISTICS LÀNDFORM TypeS BAND D 
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LAND NOS.OF APPROX. APPROX. ' MAJOR· SOIL ASSOCIATION CAPABI L1TY CLASS MAJOR '1 . , 

OCCUR-_- AREA RELIEF SolL zONe FOR LIMITATION s 
SYSTEM RENeeS AGRICULTURE ' L.JO..NO 

(km 2 ) ( maters) " - SOIL ZONE USE '\ FOR 
~ 

Oark . Gray Dark BI k Gray 
Brown Black 

Luvisoi Brown ae LU'mol AGRICULTURE 

lG6F 3 23 30· 61 _ Biggar' Whitesand i - 4 3 ~ rangeland 2, 3, .4 a, 1" 
w= 

1 , . , 
Canora' & 

lG7L ~ 1 14 15- 3B, • - - - 2 - arable 4 a. 11 
-w=- - Yorkton 

. - - 1 

lG7.1lt1 4 718 8· 107 Weyburn Oxbow - 3 2 . - arable 4 a, n, 19 
-w=-

./ 
"' 2G6F 1 37 15- 30 Biggar - -

, 
3 ta - - rangeland , 
4 and -

. vvlidlife 
2, 3, 4a, 11, 18 . 

f--
sanct;uary 

,/ 

• ,-. 
2G7M 3 476 30-122 Weybum Oltbovv - 3 • 2 ta - arable and 

. 

--vr 3 woodland 4 a, 11, 13, 14, 19 

- --- --- --- ------- - ----_ .. - ~- --- - .. --- -- -- L. -----~ 
...J~_ .... _. __ . 

same as in Table 5. 5 
~ 

TABLE 6. 8 SUMMARY OF LAND SYSTEMS AND AGRICUl--TURAL CHARACTERlSTICS LANDFORM TYPE G 

~ 

.... ,. 

" 

1 R 
J. : ~ ~ -. ......-,. .. 
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In land systems with type G landform, the drainageways 

(or dissections) interrupt the pattern of cultiva tian and 

d h ff '" . f f h ,0 \ h l l re uce tee 2clency 0 arm mac lnery. T ey a sa resu t 

in the fragmentation of the fields and pro duce irregular 
1 

field bounda!ies, particul~rly on the steeper slopes where 

'II'Iater erosion 1s also a problem. 

Land systems IG7M and ~ are shown with land system . w- " W 
2K7M . --2n 

W 
Plate 8A. In ~he first two la~d systems, there ~re 

a large number of drainageways but few sloughs, in contrast 
" 

with the third which is, characterized by numerous sloughs. 

The drainageways are either streams or gullies as shown in 

Plate 8 and in sorne cases they are seepagè lin&s which can 

be ,recognized by the surface soil condition9f (Plate ,9A and 

9B) or by the lack' of uniformity in the appearance of the 

erop (Plate SB). 

Landform type H 

This landform.eategory oeeurs in seven land ~stems: 
~ , 

2H7M, 2~M, 3H6F, 3H7M, 3H8M, 4H7M and 4H8M. _ALI are deve-
, .,. 

lopéa. on surfaces eut by meltwater, ehannels and the miseel-

laneous ,soils are a mixture. of eroded materi~ls that do not 

belong to any paitieular soil association (Table 5.7)" Be-
J 

cause of: the unfavourable topography and the risk o'f erosion, , 

these 'land systems are generally utiliz~d as rangeland.~ The 
. ~ 

eroded slopes and alluvium bottom-land of land system 3H7M i5 
2G7M shown in Plate 10 with a portion,.Of land system w- to the 

t 
! 
" 

1 , 
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LANo" NOS. OF APPROX, APPROX, MAJOR Sail ASSOCIATION " 
, . 

1 OCCUR- AREA RELIEF SOll ZONE 

SYSTEM RENeES . 
Oark Black Gray 

Ikm ~) (metars) Brown luvisoi 

. 
-, . 

~ 

2H7M 2 , 

26. - - -
" . 

2H7M 1 9 - - -
-wJ'if" 

~ 

. 
3H6F (j' 2 16 

,. 
- - -

\ , 

0 

3H7M 10 273 - - -. , 
. , 

, 
3 

3H8M 1 25 '" - , - -, - . 
0 

4H7M , ,40 - - -

, , 
4H8M t • ' 16 - .- - , -

, 
" ~ , -

same as in Table 5" 5 

0> 

, 

1 

, 

CAPABlllTY 
FOR 

/. 
// 

/ 

CLASS MAJOR 

AGRICULTURE LAND 

Sail ZONE USE 
Dark Black Gray 

BroWn , luvisoi 

- 3 - rangeland . 

5 - - rangeland 
~ 

4 to 6 - - rangeland 

5 to 6 - - rangela,nd 

-
3 to 6 - - rangeland 

6 - - mnoeland 

4 

6 - - rangeland 

, 

,~ 

, 

liMITATIONS . 
" ~ 

FOR 

AGRICULTURE . 
, 

12, 13, 19 , 

. 
4 a, 7 a, 12 

..." . -
. 

2, 3, 12, 13, 18, 23, 24 
25 

12, 13, 19, 23, 24, 25 

~ , 12, 13, 19, 23, 24, 25 

'12, 13, 19, 23, 24, 25 

" . 

12, 1'3, 19, 23, 24', 25 

TABLE 5,\':~ SUMMARY OF LAND SYSTEMS' AND AGRICULTURAL CHARACTERISTICS LANDFORM TYPE H 

--
. "'* 
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west. A ground view of land system 3H7M is shown in 
~ 

Plàte\ 

'Il. 

Landform typ~ J 
/ 

There are nineteen land systems in landforrn type J . . 
They IJ7A lJ6F lJ6F lJ6F IJ6F IJ6L lJ6L lJ6L 

are N + ' , E- ' W-E-' N' 'E +' ,EN ' 

IJ6L lJ7L lJ7L If'aL lJ9L lJ6M IJ6I1 IJ7M IJ7M ~ 
N' , E-' , ',' N+' ""-_ '-E-' N 

, '" , 
and IJ8M. The land systems which are devel~ped on f~uyial 

materials' and alluvium, are listed in Table 5.8. Land . . 
IJ7A ' system ~ lS excessively saline and is utilized as natiye 

? 

. , 

lJ6F lJ6F lJ6F d lJ6F 
pasture (Plate 12). Land systems , E-' W-~' an -N-

~ 

occur on soils of the Biggar and Whitesand Assfcia~ions. 

These soils, with a l~~ moisture holding capac{ty ar~~ 

eroded or saline, and are not generally suitable fo;fuse as 
-,< 

arab'lé" land. 

Eight land systems in this group occur on lacustrine 

soils belonging to the Asquith, Elstow \and Meota .~?il Asso

èiations. Of the land systems shown· in' Table 5.9} those 
, 

. h dl· 1 t t ' . hl· ( lJ6L d Wlt san y oam, SOl ex ~res are elt er sa lne ~ an 

IJ6L. lJ6L lJ6L ., 
,.~~.~) or wlnd eroded" ~E+ and ""EN) , whereas, the land 

systems with loamy lacustrine soils are generally non-saline 
" . IJ7L . 

and a~e less severely wlnd eroded (~). The coarse lacus-

• lJ6L . trine soils o~ land system ~ are severely wlnd eroded, 

and these areas are qft~erizoed by a strip cropping 

pattoern· (Plate l~) . Within these land systems the topography 
1 

is favourable for th~'effic±ent use,of faim machiner], but 

, . 

" ' 

, \ 
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LAND NOS.OF APPROX. APPROX. MAJOR SOll ASSOCIATION CAPABILITY CLASS MAJOR 

, LIMITATIONS· , 
FOR 

SYSTE~ 
OCCUR- AREA RELIEF SOIL. ~~ ZONE AGRICULTURE LAND . FOR RENeES . 

~ SOIL ZONE USE 
Oark \,B,lack (lray Oark Black Gray AGRICULTURE 

1 (km 2 ) lmaters) Brown ~uvisol Brown Luv.sol r 
1 ' . . 

) 1), , " . 
'" rangeland d lJ7A ~ 282 30 ..: 46 Alluvlum Alluvium - 6 6 - 7 b, 17, 22 

1\1'+ -
. 

r . ? ;. 

lJ6F 6 89 15 .". 1'83 Biggar . Whltesand - 4 te 5 2 - rangeland 2, 3, 18 l . , 
-

~ 1 . 
1 1J6F 2 M 30 - 61 Biggar - - 4 to 5 - - rangeland 2, 3, Sa, 18, 21 b 

1:- , i ;; -
, 

-
1JijF' 
W-E'. 

1 207 500 ' /~ - Whlte~and 
;' 

- - 4 - rangeland 2, 3 ,4a, Sa, la 
, 

lJ6F 1 18 183 Biggar - - 4 ta 5 -. - ra'ngeland and 
f\.I - -

, . wildl.fe sanctuary 2, 3, 7 a, 18, 22 .. - --"' 
. . 

SlIme' as ln Table 5. 5 c' 

• 
TABLE 5. a SUMMARV OF LAND SYSTEtylS AND AGRICULTURAL CHARACTERISTICS LANDFORM TYPE J 

( ALLUVIAL AND FLUVIAL MATEAIALS 1 

-If;>. 
cr-

tl 
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'LAND NeS.OF APPROX. ~PPROX MAJOR SaiL ASSOCIATION CAPABILITY CLASS MAJOR LIMITATIONS ~ _ FOR OCCUR- AREA RELIEF SaiL ZONE AGRICULTURE LANO 
SYSTEM RENeES saiL ZONE FOR -,. Park GraV Park GlaV 

USE - (km 2 ) Black Black AG.RICUL TURE (maters) Brown LUVlsol Brown luvisoi 

" 
, . ..... . 

lJ6l 1 20. 46 -' "61 - Meats' - - 3 - arable and 3, 6 
.,-

" 
rangeland 

~ 
lJ6l 1 _ 97 61 ,- 122 ,Elstow - - 3 to 4 - - arable - 3, Sc, 21b 
Tt and 

" " ~~ . .. Asquith -. 
l -

.. 1J6l 2 370 15 - 46 AsqUIth Meota - 4 to 5 3 - arable and 3, Sb, 6. 7a, .21b, 22 
-ew 

: _ wood land , 
~ , 

-1 
, 

;J 
,t 

j 

1 

lJ6l 1 11 15 - 46 )),squith - ------ 6 - - rangeland 3. 6, 7a, 21b, 22 
---r;r '= 

!. 

il -

,\ 
,~ l 

l 

-
<> 

'03, 6 lJ7L 6 219 15 - 76 Eistow - - 3 - ,- arable and . " . . and . 
rarlgeland Asquith . . 

1,,17L 2 - 37 31 - 46 Elstow - - 3 - - arable and 3. Sa. 21b 
-r-

rangeland 

lJ8L 1 30 46 - ~1 Eistow - - . 3 - - arabl~ • 3 • . 

lJ9L 1 30· 413 - 61 Eluow - - 3 - - arable. and 3 
, -

rangeland 

, 
ç 

• same 85 10 Table 5. 5 -M>-
-.:J 

TABLE 6. t SUMMARY OF LANO SYSTEMS AND AGRICULTURAL CHARACTERISTICS LANOFORM TYPE J 

( LACUSTRINE MATERIALS 

-f; , .. ~ 
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the salinity and wind erosion' problems "limit the land use to 

pasture over the ~reater part of the area. 

~late lAA and B shows the cultivation of field crops 

in land systems IJ8L,and lJ9L. The soils belong to the 
~ 1 

EJ.stow Association and the gentle undulations of the land

scape do not hinder farm maehinery, although the heavy clay 

soils of land system IJ9L may ~ause tractors to slip or become 

stuck in wet weather,. 

Approximateiy 40 'per cent of the area in landform'type 

J is composed OD morainal materials and there ar~ six land 

systems with parent materi?ls of this type: lJ6M, l~!M, 

IJ7M, 1~7M, 1~7M and IJ8M. The dominant 'soils of these land 

sys~ems are the Weyburn Associ'ation and the Oxbow Association. 

Table 5.10 shows that with the exception of 1ang system lJ6M, 

. '. IJ6M IJ7M which has sandy loam ~ol1s, and land s~stems' ~ and --N----' 

which are saline, the land systems on rnorainal materials are 
• 

" âgriculturally productive. Land syste~ ,1J7M with 1097 sq. 
1 

km. occuples the largest area. As can be seen in, Plate 15, 

the sloughs are shallow, "and' there is on1y minimal inter-
, . 

ference with mechanical 'cultivation. 

Landform type K 

f There are'sixteen land systems in landform category K 
1 .' 

/ with ~ to~al of 115 occurrences. Slopes r~~ge from Class l 

(0-5 per cent) ta Class 3 (10-30 per cent), and many farming 

problem~ are encountered il; this group of land osystems. 
l ' 

- ~-_..-~ ~ ................. ~ ......... ~ .. -~-- , 
, _ _ jJ, ~ ....... ~~ , . 
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lAND NOS.OF APPROX. APPROX. MAJOR Sail ASSOCIATION CAPABlllTY ClASS 

, . , OCCU~- AREA RELIEF FOR MAJOR UMITP.TIONS • 
Sail ZONE - AGRICULTURE 

SYSTEM RENeES î LAND FOR . 
Sail ZONE , , 

2 Oark Gray. Dark Gray USE AGRICULTURE (km ) (m~tersl Brown Black luvisoi Brown Black luv.sol 

. . - , . 
lJ6M 1 11 46 Weyburn ~ - - 4 rangeland 3, 19 - - v 

'Slggar 
, , . 

1J6M '3 • 27 ,46 Weyburl) ~ - - ./ 6 - - rangelana , 7 b. 7 c: 18. 19 
l'J'F' 

" Afluvlum 
\ 

, 

- \ 

l ~, 

- '\ . 
~ 

1J7M -, 22 10g7 15-183 Weyburn Oxbow - 3 to 4 1 to 3 - arable 1,9 
0 

• . 
, " lJ7M 1 18 \46 Weybùrn - - 3 to 4 - - arablll 5b, 19 -rr \ -

6 

If: . . 
~ \ 

\. .... \ ~ 

lJ7M 3 \31 31 Weyburn 
~ - - 6 - - rangeland pnd 7 b. 18. 19 • .72 Iir 

, wildlife sanctuary , :a -. -
'" , . . 

lJ8M . 1 5 '62 Weyburn - ~ - 3 - - arable- 19 
• 

. 
• 4 

same as 111 Tabla 5. Q. " 

TABLE 5.10 SUMMARY OF LAND SYSTEMS AND AGRICULTURAL CHARACTERISTICS LANDFORM-TYPE J 
\ 

( MORAINAL MATERIALS 
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Water erosion, ,and to' a lesse~ extent, wind erosion, affect 
"r 

the land in varying degrees, and as a result the number of 

eroded knolls with' low crop·yielC:l.s i5 very high. , WithiIJ the 

depres~ions, kettles or sioughs are very frequent, resuÎting 
, , 

-in irregular fieldsowith many'interruptions to .ag+icultural 
, , 

, . . 
activities. ' The size and the degree of,birregular'ity d~pènd 

1 ~ ~ " ?;, 

largely on the slope and t4e number of sioughs. Partioularly 
'1 _ 

,in' slope classes 2 and 3, the' ir'regulari ty of the Cterrain " . ' 

with large numbers of sloughs'results in the fr~gmentation 

of fields, reducing the field ,efficiency of, farm machinery 

:s weIl as increksing the operating costs and the ~ime in-.. 
volved in a partlcular farm operation. 

_ On the more gentle topography, there are four land :J.: 

systems: -W=-' IK8L, ~ and -w=-,w~th W-' 'co.ver~ng t,he ,lK6F ) lK6M ' lK7M, lK7M . . 

-,'. IK6F 
Iargest area as show in Table 5.11. Land system ----W has .,. -
a low moisture holqing capacity, and land system l~!M is 

saline. Both of ~hese remain'as rangeland, whereas,1and 

syst~ms' lK8L and l~~M are cU1tivate!h~la:e 16 show.s the 
. ~ U~ 

- knoll and kettle' topography of land system '-w:- near the 

~ town of Nokomis (Sect. 27; Tp. 29, R. 22). It has a mottled 

air~hoto pattern due to the eroded'knolls which are li~ht in 

tone and the depressions (often containing water) ~Which show 
~ 

up dark. Shallow depressions which dry up in late spring , 
~-- ----' 

'are cultivated as shown in Plate l7A, ho.wever~ they cannot 
( 

he Beeded until the soil has dried out with the result that 
.... \ . 

aIl t·he farm- operatiçms are dela,yed. 
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" LAND NOS.OF APPROX, 

OCCUR- AREA 
l'o., 

, SYSTEM RENeES 

0 
(km 2 ) 

~ , 
lK6t»' "3 25 
-w= 

-. . 
\ -

lK8L ~ 1 7 

I -

\ 
Iv 

1K6M _ 1 77 
, JI1i 

. 
\ 

lK7M 
0 17 ,1448~ -w=: ' , 

'''-' same as in, Tab"'ll! 5 5 

\ 

\. 

TABl.E 5.11 

'. 
Il 

.... 

... • 

o 

", 

" 

o 

, 
APPROX, MAJOR SOll ASSOCIATION CAfABI LlTY CLASS 

FOR , 

RELIEF SOll· ZONE AGRICULTURE 

SOll ZONE , 
Oark Gray Oark ~Gr8V Black . Black' 

(metars) 08rown luvisoi Brown 
< 

luvisol 

15 -6{ Biggar Whitesand - 3 to 4 3 -
l 

" 
0 . ~ 

-. 0 , $ 

61 EJ~tow - - . 3 - -
0 

n, 

46 Wtlyburn & - - 6 - , -
Alluvlum 

" . . 
15-153 Weyburn 1 Oxbow u . - 3 , 2 -' . 

. , . 

Ir 

SÙMMAAY OF 'LAND SYSTEMS, AND AGAICULTURAL CHAAACTEAISTICS 
dl, 

'" 

• 
r·-

. ~ -", :;;:; ": :.=" = 'ttaur",_.!,"." 'P·-,M .., ....... --\ W;1~'·t '-'n,id'; ;:, ~~ ~:'O·, 'o' , .. · " . .". "'l?j ..... _ .. &~~ .... u $>,. a 1 -.'1:.J ,~ 

~-

!""' 

0,' 

'1 

n 

MAJOR . 
LIMITATIONS 

LAND 0 

USE FOR 

AGRICULTDRE . 
. . 

9"-

. 1 

1 "', 
-

rangel'!.nd l, 2, 3, 4 a .. B, 15, 16 
co 

0 

~C::-
1 

-

arable 1, 3, 8, 15, 19 'l'-, 
n n\ 

, -
rangeland. l, 7 b, 8, 15, 16, 19, h c.' 

t . . 
1 

, 

arable . 1, 4 a,.' ~8,. 15, 16, 19 
\ , , 

" - \1' 

, . 

LANOFOAM TYPE IÇ, 

Sl.OPE ClASS 1 - O· 5.% 

} -U1 .... 

" 

A, 

- .... -... _ ...... ~ 
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'There are \1 seven ,land s~stems wi th 5 to 10 per cent 

2KSL 2K8L 2K9L 2K7M and ~ (Table 
, N+'. W -' -W W -

sy :t~ms, 2~M ~~vers' 2 !!il 73 sq. km. and 
t }, 

slopes: 2K6F .2J<7L 
, 'W' 

5. 12) . Of ;these land 

has the largest total ?rea' r Compared w~~h'land syatems on 
~ 1 (n - /~('J1 

clasEl Ç 1 slQpeS, 'these land systems' involve the Ifàrmer "in 
'l - , 1 

greater costs ~ecause of ~he slopes and ,interruptions. As, 

seen in Platé AS, the paftern of'~the fields ar~ more irregU;ar 

than those in/the., lK land systems and there "is 'greater con-
/ ~ f , " . 

<trast betweef the kno11s and th~ kettles.' Land system 2~M~ 

'shown in Plltè 19, is developed partly in the'Black Soil Z9ne 
1 • i\ ' 

(,A), wi th a';cont.inua~ion in the Gray Luvisol Soil Zone (B).,· 
; l ' '!, f). 2. ~ 

The Qiffe/eri,ce in° -:,hé -airp~ôto pattern' is II>due to the li~hter 

'cotour oJ the cu~tivated Gray L~visol_soils ~d the rows of" 
\ , . . 

:ree.s",~Mhich have bern cut
Q

, piled, and àDurned within the, , 
';:I/;. • 2K7M' 0 -

·fi~l:~. 'Pla"te 2"0 shows land ~ystem W-:-,~t the.foot of the' 
#' l' ,. '~ ~" ~ ~ 1\ ) ~. 

." '. To,uC'lliwood Hills.. . The "knolls ,wi th a lower 'orgaÎü-e matter 
--~-.....: . . _(j~'~_: ,,' ,,' " " 

'" 

• 

. 
,f , 
!Il . , . , 

.II 

o , 

. 
" . 

JI 

". lit l • '(Jo • 
, 1 

, . . , 

.', 
0' 

" 
" DI,o , 
" " .; .' .... 

i 
~ " • 

"-':,0 
l '. , . 

.r! 
... ., • r / . -. 

cc;i~t~nt:",shoW up l,ighte;- than the slopes. M '!il 
1. .il • .... ~J '\. ~ .., ... 0 

,~ , ,.'l\ab.le 5.13 provides, q. rêsumé of the' land systems of the 
QI ., • ~ \ 
;: K landform category on c.lass 3 slopes (10' to ~O per cent) . 
,~ "e~ ,~t' ~ .'~ 

/ "The fi~e 14nd syl3tems are- 3K6F ~3K7L $3K8L 3K7M and' 3K8M 
'1 ' ' o' • t '.' -" " " W+' W+' W+ w+ '-, 

o , '. ~~e~,~re'1~r~elY'f~nge~ari4 or ~oodland, aithoUgh ~~JM and 
~ . ',' : 3K7M 

,t· 

w+ are', paitly ;ultivated. Plate 21 shows land syste~ ~ • 

~ Thé paJtern cont:ast' @f ~nolls and ke:ttles is great~:t:" .tha~ 
, , ... ,0 . 

,~ either the lK or~' the ,2~ land sys tems ~ 
, . This "chaotic jumble" 

" pa t. tern: 
} 

'f). • . \ 

, 
',b •• : ~ 

, . 
dl?ained 

" , , 
"\ ' 

, ~ 

'f 

(Lued~~" 1959') is due to the 
• b: • . ' _ '\' 

slo~ghs ~' thé stèe'per ~dopes, 
.... , .... .' ! 

. ' 

.• ~$ r 

• 

larger number of poorly 

and the. more extensive 

.., 

T 

. , 

. ... J 

'1 
1 
l . , 
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LAND NOSOF - APPROX. 

OCCUR- AREA • 

SYSTEM RENeES 

. , 
. (km 2 ) 

2K6F 10 88 
11 . 

2K7L ' -3 48' 
-W-

2KBlt 4 1..35 
-W-

2K8L 1 9 
J\f+ 

1 , 

2K9L 3 168 
-W-

. 
-

2K7M '.!'.! .,g.,'.! ---w-
; 

)2K8M 

. , 
6 271 -v:r- ~ 

samu as in Table 5 _ 5 

~-' -
~ 

APPROX, 

RELIEF 

... 
(mete.rsl 

31-137 

31-183 

15- 61 . '" 

76 

46-183 

, 

Q 

15-213" ' 

46-198 

~ 

, 

.-

( fi 
~ ; 

, 
l-

MAJOra SOll. 16.SS0CIATfON -
SOIL zqN.E . 

1 Dsrk I{ Gray 
-
Br.., , 

Black 1 -
! Luv.sol -, 

1 0 

Biggar Wh.tesand 1 -
0 1 

I-
I 

Eistow Cudworth - . 
i;o , 
~Istow . 1 - ! -

,-

. ~ 
Eistow - -, 

. 
Eistovy - Kelvrngton 

. 
-

'>- , 
wey~urn 

p ~ 
Oxbow Waitville 

. 
- -

Weyburn - -
.p 

• 

.. 

;l 

'" 
, 

-----

, 

CAPABILITY CLASti . . 
FOR MAJOR , LIMITATIONS 

AGRICULTURE LAND FOR • SOI[ ZONE .-
USE Dark Gray AGRICULTURE 

Brown Black Luv.sol '" -

4 4 - rangeland "l, 2, 3,. ·S, 9, 15, ~?' 18 
24 

:* 2 3 - arable e l,3,4b, 8, 15, 16, 
c 

. 3 - .'arable 1,3, 8, 9, 15, 16 -
-./ 

" . 
3 to 6 - - ar'Bble 1.3,4b, 7b, 8,9, 15, 16, 18, 

22, 24 . . - . 

3to 4 - • 3 
arable, l,3,4b, 8. 9, 16, 16, :(il, , 

, 
rangeland '" 
and wood land , - -, 

3 2to 3 3 arable, l, 4b, 8, 9, 1.5,~ 16, 19, 
rangeland 

\ and wood land 

, 

' 3 - _0: arable l, 4b, 8, 9, 15, 16, 19 

~ 

8' 

/ 

TABLE 6. 12-' SUMMARY OF LAND SYSTEMS'',b.ND AGRICULTURAL CHARACTERISTICS - LANDFORM TYPE K 

• ' ' (SLOPE· CLASS 2- 5 ·Hl % 1 

-. 
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o LAND NOS'OF 'APPROX. APPF\OX MAJOR SOIL ASSOCIATION CAPABIUTY CLASS . 
-" 
, -

", 
':" ~ .. 

~ 

'AREA 
FOR MAJOR LIMITATIONS 

OCCUR- RELIEF AGRICULTURE 
SOll ZONE LAND 

SYSTEM' RENCes \ SÇ>It. ZONE 
FOR 

USE . 
Oark Gray Oark' 

, 
Gray 

(km' 2 1 ~Iack Black AGRICULTURE , 
(metersl Brown' - ' luvisoi Brown Luvisol 

~ . , . . -. - "" -" f , 
~, ; , . . , , 

31<6F . 2~ 

~' 
61-198 Biggar • White sand - 4 3 - rangelarid and 1, 2, 3, 4c, a, 9. 

0 

. 
wood land 13, 17, 23, 24 -r :" . 

~' 
. 

<1 

" ! 
" ' -,,1 ! 

. 
l.3, 4c, 8. 9. 13. 23 3K7L 2 .16 198 Elsto~ - - .3 - - rangeland 

--w:t - to 4 24-. 0 

~, 

d 
"1 

(, t '. 
~ . 

'1 /" 

), 

- .. 

3KBL' 2 19 198 Elstow - Kèlvingtori "3 -= 3 rangeland l.3Ac, 8, 9, 13, 23 
-w+ to 4 to 4 24 

- -... 
, -..... 

---3K7M ,17 1594 
. -.. 

- Weyburn\ Oxbow 19 46-213 Waltville 4. 3 5 arable, '. 4c, 8. 9. 13, 
-w+ range land 0 and 23, 24 _ ~ . 

. - woodland . 
-

, l' 
~, . 
~ 1 
r'j' , 
, . 

! 

- , 
0 , , 

3KBM 10 271 61-183 
weYburl· - - 4 - \ - srable ,. 4c. 8. 9" 13. 23 

-wr ~-- and rangeland 24 
< 

. 
1 

'1 

1 -.' same 'as in Table 5.5 
\ ' ~ .-
, 

;: ~ 
TABLE 5.13 SUMMAR.V OF LAND SyS"(EMS AND AGRICULTURAL CHARACTERISTICS - LANDFORM" TYPE _ K 

:... ...: "', { SLOP.E- CLASS 3,,- 10 to 30 % 
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/ 
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erosion as shown in Plate 22A. The farming problems encoun-

tered in the 2K land systems are intensified in 3K land 

systems which should as far as possible, be left their 

natural state. 

1 

Landform type R 

Tfiere are six land systems within thé R landform category: 

lR6F, lR7M, 2R6F, 2R6;L, 
2R7M, . \1) d , 

2R7M, and --w--' w1th 2R7M covering 

the largest area. AlI of these land syst~ms, except lR6F 

and 2R6F with their coarse fluvial so~ls, are cultivated as 

shown in Table 5.14. In these land systems t~e major prob-
. \ . , 

lems in ,çultivation are encountered on the eroded ,linear 

ridges, the eroded knoll's, and the sloughs. The long parallel 

linear ridges are clearly visible in Plat~ 23A. In, contrast 
• lK7M 

land system 'w- to the south does not have parallel ridges. 

1 
, 1 

'Landform type S 
-~----~ 

" Tpe two land systems 1n this ca,tegorY,are depressional: 
. , lS7A' 

-N- an? ,,lS6F . Both of these occur in the Wynyard area wi th ' 
, 

the former occurring in ~wo other locations, and the latter 

with an area ,of approximately"44 sq. km. having its main 

• occurrence to the east of Last Mountain Lake. These land, 

systems are used as wildlife sanctuaries or as pastur~s and 

are not suiteâ ta arable agr.iculture. A"small area of land 
• , t 

lS7A .~ 
syste~ ~ ~S seen in Plate 24 and the ground view of a 

part of the' depress~on in Plate 25 shows the accumulation 

.. > 'II 

., , " 

<.mots t ?btstl tr • ..., 

. i 

, 
1 
j 
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LAND 

SYSTEM 

lR6F 

lR7M 

2R6F 

. 
2R6L 

2R7M 

2R7M 
vr 

" 

~ 

same as 

._-- ~ -- -- ---- ........--.~ 

NOS.OF APPROX. APPROX. MAJOR SOll ASSOCIATION 
OCCUR- AREA RELIEF 

Sail ZONE 
RENCES , . 

Oark Gray , 
(km ~) 

, - Black 
r (meters) Brown Luv.sor 

1 5 61 - , Wh.tesand -
\ 

fi t, 

. ... 
3 84 61- 76 Weyburn Oxbow -

.... r , 

·1 5 61 B.ggar - ~ 

-
-

1 7 76 c A~ulth - -l 

- . 
" '. 5 197 31- 61 Weyburn Oxbow -, , , , 

, 2 - 91 46- 92 Weyburn Oxbow -
" -

in Tabla 6.6 \. i <::> 

1 

" .., 

CAPABILITY CLASS 
FOR 

< AGRICUIJTURE 

SaiL ZONE 
Dark Gra~ 

Black Brown Luv.sol 

- 4 -

3- 2 -

4 - - ~ 

\4 
'II - -

3 2 -

3- 2' -
. 

, 

MAJOR 

LAND 
. USE 

" 

arable -and 

rangéland 

arable , 
, 

rangeland 

arable, 

\ 
arable 

<Arable -
-

,..-.. 
" 
" 

LIMITATIONS 

" FOR 

AGRICULTURE 

l, 2, 3, 8, 10 
1) 

1, là, 19 

l, 2, 3, 10, 15 

.1, 3 ... 6. 10. 15 

. 

1, 8. 9. 10. 15. 19 

-
1. 4b, 9, 10, 19 

. 

TABLE G.' 4 • SUMMA. y OF LA~~ SYSTEMS 1"0. AG~ ICU L TURA L CHARACT' R ISTICS ~ . 
LANDFORM TYPE R 
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1, 
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1 
of salt and the growth of salt tolerant SaZicornia. 

R 

)

,Landform type-U 

Areas in this categqry are low-lying and nearly level 

and, include eleven.land systems as listed in Table 5.15. 

Of these, lU6F covers 2'88 sq. km.; lU7L has an area of 335 

sq. km., The land systems with loam, clay loam, and clay 

soils of lacustrine and morainal origins provide land of 

higher quality, and these are generally cultivated. Land 

lU6F • system -E- suffers from wind "erosion, ,and' salinity affects 

. lU6L lU6L 1U7L d lU7M-land systems ~1 ~, '--N-- an --N--' LandC,system lU8L i8 

shown in Plate 24. There are few sloughs and Lew knolls" 

and the gent;e< slopes of the ~l~Y l~am soils resuÙ: in 'larger, 

~ fields. L~nd system lU6L and lU7~ ~re shown in Plate '26, 
. . 

and there is a marked pattern"contrast ,compared with land 

system 3H7M. o Piate '-27 shows land systems lU7M and 1UBr. 
\' .. 
s~etching over a wide area of level land with few slQughs 

or, potholes and no eroded, knol,ls. Land system lu7M with ~ 

_morainal soil~ has a few surface stones, whereas, land system 

lU8L on lacustrine materials is stone-free. Q 

Landform tx:pe y 

These land systems have slopes.of 0 ~o 5 per 'cent and 
o 

occupy runways which are generally not suitable f~r arable 
" 

agrioulture. Five ~and systems oceur., and the charaeteristics 
lY7A <- •• 

are summarized in Table 5.16. Land system.'N+ occup~es the 

• 
--~- ...... ----- "./'\\ 

,n 
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1 

1 
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~ LAND NOS.OF APPROX. APPROX. MAJOR SOIL ASSOCIATION CAPABILlTY CLASS . , " FOR MAJOR ~ LIMITATIONS OCCUR- ARE~ RELIEF SOIL ZONE AGRICULTURE . 

SYSTEM RENCES lAND FOR - SOIL ZONE USE Dark Gray Dark Gray AGRICULTURE Black Black (km 2 l ' (metersl Brown Luvisoi Brown Luvisal \. . 
0 . 

lU6F 18 288 à-122 Biggar Whltesand - 4 3 . - ra;,feland 2, 3 

1 

. .1 
1 

1U6F 2 45 16-107 Blggar - .- 4 - _0 rangeland 2, 3, 5b, 21b 
-r ~ 

~ 
/ 

~ 

lU6L • 7. 138 16-107 AsqUith - - 3to 4 - - arable and C 3.6 
- \ , 

rongeland A 

Eistaw & 
1U6L 1 .8 92 Asquith - - 3to'4 - - rangeland 3.6, 7a, 21a, 22 , . Ir . -. 

. 
0 

1U6L 1 39 92 AsqUith - - 4 - - arable and 3,4b, 6, 7a, 21a, 22 
"""WI'ir. rangeland . , , 

D -
1U7L 16 559 31-153- Elstow CanOJ:a - 3 3 - arable ahd 3 

and and 
range land" AsqUIth Yorkton . . . 

lU7L 3 95 15- 46 Eistow Canora - 3 3 - arable and 3, 7b, 22 
rr ~ - ~ 

~ rangeland 
.. 0 

1 ,; 
1UBL 4 161 15- 46 Elstow Blaine Lake - 3 1 ta 2 - arable 3 

" 
. -

1U9L 1 26 15 Eistow - - 3 - - arable and 3, 20 

rangeland 

. 
1U7M 9 335 15-137 Weyburn Yorkton - . 3 :2 ta 3 - arable 19 . . 

" 

1U7M 1 '13 61 - Yorkton .- - 4 - arable and 7a, 19, 22 
~ -

, . range land , 
same as ln Table 5. 5 ~ ~ 

() TABLE 6. 15 SUMM";RV- OF LÀNO SYSTEMS Âf.jo AGRICULTURAL CHARACTERtSTtCS _ LANOF_ORM' TYPE U 
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LAND, ~OS.OF- APPROX.' 

OCCUR- AREA 

,SYSTEM RENces 

(k", 2 ] 

lY6F 1 18 

-
1V6l 1 3 

.- . 
lY7A' 1 9 -

, 

lY7A 'lA t79 
~ 

/ ............. 
~ lYl!-- 1 

'WN" 

sarne as '" Table 5. 5 

APPROX. MAJOR -
RELIEF . 

SOll 

Dark 
(matars] Brown 

, 

61 8199ar 

61 AsqUith 
. . 

92 - Alluvlum . 
1 

15-122, Alluvium 0 

, 
61 Alluvium . -

- - -

h 

~ 

, 

SOll ASSOCIATION CAPABILITY CLASS MAJOR .., 
LIMITATIONS' FOR LANO~-

i AGRICULTURE. . 
ZONE USE FOR SdlL ZONE • . 

Gray Dark Gray AGRICULTURE 
81ack Luvisoi 8r9wn Black luvlsoi 

<. 

... 4 - - rangeland 2, 3 . . . 

4 .. rangeland ' 3, 6 - - - -
, , . -.. .. 

3 arable and -- - - -. 
~ 

, , 
ral1geland 

• 
" Alluvium - 6 6 - ' rangeland lb, _ 22 

tfi 
, 

4 
- . 

" '.1 - - 5 - - rangeland 4b, la, 22 

, 
., 

, 
- -"-- - ._-- -"~ ._- --~-

TABLE 5. 16 SUMMARY)~ LAND ·SYSTEMS AND AGRICULTURAL CHARAC,:rERfSTICS LANDFQRM TYPE 'Y 
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, . 
largest area with 478 sq. km. The excessive salinity of ,. 

'p Q 

thls land system results in the land bei~eft in natur~-l 

vegetation, although salt tolerant érdps are grown 'în small 

areas. 

tG land 

The native ~rassland provides a distinct contrast 

IU7L , systems lU7L and -N- ln Plate 28. "These land 
r ' 

systems cover broad areas of land in some.areas 'pr become , 

narrow strips of land in others, as shown in Plate,29. -The 
1 

salt accUmuiation in the surface soil is clearly visible in 

the foreground of the ground stereogram. 

~ 

SUMMARY 
, 

\ 
\ 

The grea~er part of the Wynyard area is under cultiva-
, ' 

tion. Although soïl capability varies widely within the 

a:r;:;,ea, the soils are ma,inly arable;' Nearly level to undulat

. ing land accounts for approximately 85 per cent of the area, . , 

allo~ing a typical cereal farmi~g system. However, as re

vealed in the an~lysis a number of problems face the farmer 

in man y of Q the land sys~ems.' Steep slopes occurring in sorne 

areas· "limit the efficie~t ~se of farm machinery, and eroded 
. 

knolls are a problem ~n many land systems. Due to excessiv~ 

.~alinitYf,lseveral land systems are not cultivated and are 

utilized as pastures. The coarse sandy loam soils of fluvIal 

materials have a low,moisture holding capacity-and these , ,\ 

areas are generally rangeland. Although,such areas are not 
o 

utilized'for crop prbduction,Othey are important in a region 

which lies in a transition zone between grâin farming and 
1 

o 

, 

r 
1. 

, 

1 

.-

t' , 
1 

1 
• t 

f 

1 

,,' 
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\ 

mixed farming. A few areas with low ~oisture holding capa-

city or poor ,drainage-rem~in with a bush caver. In many 

soils of morainal origin i t is necessary te clear, the soil 
"" " 

-, 

of stones before cultivation' and in land systems with a knoll 

and kettle topography the frequent sloughs have a lllarke.d 

effect on 'th' efficiency of farm~ng. ~\' 

-, 
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CHAPTER 6 

LAND SYSTEMS, FIELD CHARACTERISTICS 
AND LAND VALUES 

INTRODUCTION:, 

162 

Three'separa±e but related topic~ are treated in this, 
• 

chap~er. First, there iso an assessment ot the extent to· 

" ' which the different land sy~tems have prodUêed variations 

in 'directly observable çultural details, sùch as average . 
field size, the number of fields in a section, the typical 

, 
field shapet the per cent of cultivated land and the pro-

portion of regular and irregular fields~J, Second, there is 

an examination of the role of land system analysis in pro-
/!. ~, f ! • 

v.iding a framework for assessing sorne of the factJrs which 
1 

• 
limit or restrict cultivation and affect the effioiency of 

. ~ 

farm opérations, suoh as ,the frequency of sloughs and drain- ~ 

ageways. Finally, an attempt is made tO'assess the extent 
.. . 

to which the physical attributes of the land systems are 

reflected in the economie value as measured by the assess-, 

ment in Qollars per quarter section .. 

By demonstrating sorne of the linkages between land 

systems, observable field characteristics.and available 

measures 'of lapd~ value ~ t is hoped to emph~size ,the 
, . 

lBriet definitions~of the pa!améters' and terms u~ed; 
. are provided ïn Table 6.1. 

, " , ' 

• . 
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l' 
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1 . 
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TABLE 6 . 1 D 

, 

1 ~ 

DEFINITION OF TERMS ' ( 

( , 

~ \ . ," 
! 

'" • 
TEAM DEFINITION 

, 

Section a parcel of land taid out by the original survey and occupyrng 640 aer 

1 Field a parcel of land whrçh is utllized for a s~cillc agronomie' purpose. lt! 
. . 

1/ those of neighbouring fields. f,'. 

,-
n 

<1) 
" Number field 

, 
u of the total number of fields in a section 
-1--
~ 

Field Average field the me an. of 
II: size 

" 
the area of a field. ( size : the total field 

w , \ 

t-
U 

, 
elther rei 

<C Field shape 
~ 

, the shape of a field as seen on the airphoto. It IS elassed as 

c;) " - t 

<C' 
l: Regular field a rectangular field as seen <;Jn the alrpl'loto . ,-
U 

Irregular field a field whlch is not rectangu lar : its boundarrcs are (r.egular - elther 
\ -

0 ,," ,-
C:. .hft ._.:~ ~J .ho ch" •• ".. tn tho Innnp.~t ~x IS . , ... u ... u ..... 'Q' 

1 0 
\ 

.J ". }, . 
w' Percent regular fields "the percent of regular fields. in a section - ~ . IL 

Cultivated land land that is cropped, or farlowed as opposed to natural pasture , bush . 
Percent cultlvated - the percent area of a spction under cultivatlon . 

Slough denslty , the, number of sloughs ln a unit land area (slough/hectare) I.e. the tO~é 

III ln a glven lan,d system. Sioughs are depresslonal land areas perrodlcally 
z ..J 0 cC Howpver, sloughs ' can u i= seasonal. rémain dry for ~everal years " 

ëii c( 
. 

> t- ."~ 
1: i . ,. IL :; Drainageway density drainageway length ln a unit land area (meters/hectare) I:e. the tCltal leI , . . 

a ~tven land system. Drainageways Inelude streams , creeks and guilles '-' 

" ()~ 

Assessed value . the dollar value per quarter section as determined for tax purposes. 
0 

, " II/ 0 :> ./ ~ 
, . , 

Z .1 Consolidated holdings 9uarter sections which are cafltiguou$ and cloMlfd by' the, salll! Indlvldual .. 
~ c( 

> 

\ 
-.' , 

as per"11.nel . Farmstead cluster of bUildings idehtified on the' Rural MUliicipal ·Maps 

.\ . " 

--
. . 0 . " . 

~ , , f 

1 
" - . 

- \ .., . '" , 
... ~- fi ... \~ .. ~\ ,.: " ... )',;>ol '.' -

.... -_ ... 
. ' ,. 

\ 
, 

\ / .. , . . ,-
, 
~ , 1 \ 

, , . 
~ ~).t~,h. .. t:'J. .... ~~" ~t ... .d ........ ~ .. _'-_l .... IJL.."'!~t 

, ... _ '-'-.hl' ... " ...... ~."t.J.. • , ""c .. ,,~ L .. '.11"'-- _~ ... ~._. __ ~ ___ •• . '" J -.. 1 
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TABLE 6. 1 

DEFINITION OF TERMS , 
J 

DEFINITION 

larcel of land laid out by the onglnal survey and occupying 64Q acres /259 ~ecta'res). 

( 

larcel of land ithich IS utihzed for a speciflc agronomlc purpose. Its airphoto pattern, tone ând texture are distinct tram . 

;e of nelghbourmg fields 

total number of fIelds in a section 

area of a J,eld / Average field size the mean of the total field sizes ln a section)' 

shape of a field as seen on the alrphoto. It is classed las elther regular or rrregular. 

ectangular field as seen on the alrphoto. 

leld which is not rectangular Ifs bou ndartes are irregular elther curvillnear or polygonal. 

ratio of the shortest to the longest aXIs. 

percent of regular fIelds JO a section. 

• 
j that is cropped or fallowed as opposed ta natural pasture , bush or wasteland 

percent area of a section under cùltillatlon . 

number of sloughs in a unit 0 land area /slough/heptarel I.e. the total number of sloughs divided by the total land area 

a glven land system. Sloughs are depresslonal' land areas penodlcally' filled wlth water~ lA ma st ~ses, rnu~datlon. 15 

sona!. However, sloughs can remaln dry for several years. 

mageway length 10 a unit land area {meters/hectare-! i.e. the total length 'ot drainageway d,v,ded by the total land area in 

~iven lanp system. Drainageways melude streams, creeks and gullies which have' interrrntte(lt water flpw. 

dollar value per qu~rter section as determined for tax purposes . 
., 

Irter sections whlch are eontlguous and 0WI'1!'d by the same indivldual. 

ster of bUIldings Identifled on the Rural MUl1icipal Maps 'as' permanently occupied by a 'farmer , 

* 

. , 

~. , 
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.' ~ (t,l" 

J ,."\ 1(1 • ~~: f ~ 
,/ t\I~';~J ~:'l " ~... 0 .. 

':>', . importance of .the physië'aiL fa9.tors .in limi tin$' land use and 
, '0 

demonstrate the 'value of land system mappin~:in providing a 
• 

framework for efficient land managemenb. 

1 
c 1 

SAMPLI~G 'PROCEDURE 

Before examining the »arious groups, "of p~rameters and 
, 

the results of the anâlysis it is necessary ,ta ,~~view the' 

sampling pr~cedure: In tiew of the large si~e of ~he ~tudy 
- , • 0 

':, 
area, i t, was c, necessary'.~lô follow a smnpling prpcedure in ob-

taining information on field characterist~cs and other fea-. " 

ture~. The basis for sampling -was • to use the township and 
• r 

range gr~d and ta utilize every eighth section, tra~ersing 
, 

the area wes't to east, ~nd east ,to west as shawn in Fig. 6.1. 
• 'r' 

1 • , ... . (' 1 

~ections provide a conven~ent sampling base beçause they , , . . The 

---ll"T:xa=ve a s tam:iard -S±ze-;- (on:e-.-s-qu-are mi ~ --;;;;~. ?? 9- h,e.ctares) afi~:--~ 
o > • 

9 0 ~, \\ 

they are ~.ari1ll4 identifiablE!' çm the gr:ound and on maps and '. 
airphotos. 

The i~itial s~mplipg grid generated 623 sample section~ 

<9.4% Jf the total 179,6~O sections ~n the study area). This 
" 

is ~ small, but adequate sample, hôwever, it was immediately 
~ 'D., Î .. 

.... 
apparent that sorne land~syst~ms'by reaSOTh of tpeir limited , . 
areal distribution were uI"l;.der-represented and others~ had 0 not' 

been sampl'ed at ail. An addi tional ,conSidera tian was the 
a • 

desi~ability of bbtaining more sample secti0ns for the very 

l~rgè la~d systems. Therefore it was,necessary to 'r~-examine 
j Q 1 ~ , 

1 

the township and range map and select additional sections 
1 

,D 
1 

o 

, 
.. ,,: ':'~"Il?_,. ._~~~ .... _:~_~~ .. ~ ~. ~~:';..t.t":~:'.L"-. ~~,.-

>" .. ' 

.~ 
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x sampled section. 

Fig. 6.1 Diagram illustrating a section 
of the -sampling grid . 
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1 4 

2 3 , 

o 
1 . 

2 . 
3 4' , 

\ 
G 

3 4 

Fig',6.2 

'--B c 
9 1 

1 2 " 10 9 
8 2. . 

:3 4 5 ~ 314 51ô 
8 

7 

E F 
Q 

1 4 . . 
1 2. 3 4 

2. . 
- 3 

H 

1.-

Diagrams illustrating the field numbering 
, system for recordirtg field characteristics. 
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, j- . 
which fell in particular land syste~s.) This can be considered 

as a non-ra~clom,-,purposive addition to tne ~ample, bringinq 

the total to 995 sections r~p~esenting 0.6% of thé area: 
• 1 

Even so, it was nof;:. poss,ible to samploe every ,land type be

cause of the shape of ,sorne individual land sys~ems, particu-
o 

larly the long and narrow occurrences, which occupred only 
, ~ ~ 

part'~f the square mile section. 
o 

The 'final qecision in the sampling procedure was to +e-

ject land 'systems with le~'s-than' f~e s';mple sections frOm.: 

the analysis since these could not be considered as area~ly 

significant. 

.' 
e data'ac uisition - Field ch~acteristics 

The sample sections were checked on the topographie map tr 
- .. ' Q 

, 
and identified on the airphotos. In each sample section, the 

" , 
, 

ield ch~racteristics were assessed,Qr measured beginning in 

" '. 
the northwest quarter section and\ proceeding counterclockwise 

~ \', 

to the northeast quarter section as illust~ated in Fig. 6.2. 
l ' , 

AlI the fields in a partieülar quarter section were examined 

, an~~the data recorded before pto~eeding to the next quarter 

section. For exarnple, 'in the 'situation illustrated in Fig. 

6.2B the two fields ~n the northwest quarter section are' 
A 

identified as nurnber~ l, and 2, th'e two fieldR'- j.n the southwest 
g U 

quarter section as 3 and 4, and 50 on. A field which ex-, 

1tended from the northeasb qu~rter section in ta any other 
\ 

quarter section is recorded Qnly once as shawn in Fig. 

6.2D,'F and G~ In the situation where the boundary df a land 

~ . 

i 
'1 

'1 

1 

'J 
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l' 

\ 

\ 
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/. 

system crossed a section, that sect~on was regarded as belong

ing to the land system which encompassed 75 per ~ent or more 

of its area. 
, . 

NUmber of fields. 
1 

• CI 

The number of fields in a sectlon, was 

readily establishèd by making a direct cOllnt on the airphotqs 

of th~ number of laI').d p'arcels' which were distinct as to tone 

and ~xture, an.ii ~~hich could' be consl'idered as,! disqrete agro-

nomic units. 
J'" -~ 

, Field: size. FieLd sizes w~~_,~red with a Bruning 

Areagraph dot grid (Chart No. 4850)'reduced four times ~or 

maxim~accuracy. The field areas were recorded in hectares, 

and the summed totals were checked ag~inst the.reference 

standard 'of 259'hectares (640 acres) in a section. 
, . ( \ 

Whèn large sloughs were present '-eheïr/ areas were not in-, 

cIuded in the' figur~s for the f:i:·eld ,size. Slough areas and 

field areas were cross-checked so that they totalled 259 hec-

tares (1 square mile) for each section. However, the impra~-

,* ' 
ticabïlity of measuring the 'areas of the numèrous small 

sloughs within. the fields, prec'luded any correction for these 

features. 

Extremely small fields of less than two hectares (five 

acres) which are very infrequent, were discarded. 

The average fi~ld size per section was'ca1culated as the 

arithmetic mean of aIl the sample fields in that section. 

Field shàpe and field shape ratio. In clas~ifying field, 
~ 

shape, a simple distinction be~wee~ regular and i~regular was 

1 

t 
l 
1 
1 
j 

f , , , 
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made. Fields which were",basically recta'ngular or square 

, were· cJassed as regular and aIl othe.r fields were considered 
, -

as irregùlar. This differentiation was made by visual exa~ 

mination of the a~rphotos. The degree of regularity for the 

fields' of a particular":section was determined as a percentage 
. 

-th,us for a section wi th entirely regular fields the regu-

larity.index is 100 per cent (Fig. 6.3). 

, The main cause of irregularity in ~ield shapes is the 

presence-ef sloughs and drainageways. The section il1ùstrated 
, 

in Fig. 6.4a contains eight field~, of which six, have irre-
,t " 

gular sh'apes,' due to the presence of large sloughs on their 

boundaries. Consequently, the per cent of regular fields is 
. 11' • 

25. ,Drainageways and railway ±racks have given rise to irre-

gular fields ~s indicated in Fig. 6.4b and (c) and~n both 

these sections the per cent of regular fields is O. 

The second index of field configuration--the field shape 

ratio, was obtained by making measu~ements of the shortest 

and longest axes of the field. The measuréments were made 

directly 'on the' airphotos using a transparent ov~rlay scale 

calibiated in units of O.l.mile (161 meters). The shfrpe 

ratios were obtained fGr aIl the fields in a particula~ sam

pIe sectron and the arithmetic mean W9S çalculated. Typical -, 

'values for sections with irregular fields ranged between 2.3 

to 3.3 compared with srlape ratios of 3.0 to 6.7 for sections 

with régûlar fields. 

Per cent of cultivated land. Cultivated land may be 
t 
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f'2 f· f· 1- f· 
f'3 5 67 8 

'f'2 ,f'o f-3 t4 
fA 

(a) (b) (c) 

f· = field 

Fig. 6.3 
.. 

Oiagrams iIIustrating sections having regular fields. 
l ' . ' 

/ 

f" 

.,--.-t-.J f'4 ( 

f'5 
1 

(c) ·(a) , < \ • (b) 
~ Legend: f· = t,ield 

5 = s,iough 

Fig. 6.4 

dw = drainage way 
L,3-·?aitroad -

• Diagrams i1hl$trating sections with a high percentage 
of irregular fjelds. , ' ... 
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-. 
either cropped or fallowed. Thè field pattern of cultivated 

land ls easily distinguished from uncultivqted land which 
~ . 

remains in permanent grass and images in dark tones on the 

airphotos.. In addition, there is an absence of discernable 

pattern jn the uncultivated land in contrast ta the varied 

cultivation patterns of' the crdpped land. 

The cultivated areas in each of the sample sections were 

measured with an Ar~a9,raph âot grid and expressed as a per 

cent of the total area of the section. 

Sample data acquisition - Physical limitations 

The two ~andforms which provide, serious limitations for 

agriculture are the sloughs and drainageways. These are 

readily interpreted from the airphotos and theit significance 

in the landscape can be expressed,as a density--the number of 

individuals per unit area. 

SlGugh density. 'Sloughs are one of the characteristic 

physical fea~ures in the.prairie'landscape and they provide, 

a major interruption to the" regularity of the field pattefn. 

They contribute significantly to the time involved in farming 

operationsobecau~e of :he necessity of skirting their m~ins. 

Thebest index of the slough problem is probably the ratio of 

slough area ta total field are a p~r~quarter section. How-

ever, because of the relatively s~all scale of the airphotos 

used in this study it was not possible to obtain accurate 
, t 

measurements of individua~ slough a~eas and sa another index 
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was used-the ratio of slou9,"h number to tot·al f~eld area. 
, 

This provides -a fair~y good indicator of the extent ,of slough 

interruption. The nuÏnber of sloughs "in èach sample section , 

was obtained by dirèét count on the airphotos .fqllowing iden

tification under the stereoscope,fand the slough densit~ is 
, , 

expressed as the number of sloughs per hectare. 

~geway density. Sbream channels,- gullies and creeks 

are collectively ponsidered as drainagewpys. ~lthough Wqter 

flow may be only intermittent, the presence of a drainageway 
, , 

constitutes a physical interruption to farming operatlons. 
, 

It is di~ficult to a88ess the significance of drainageways 

and the index se'lected was tha t of drainageway densi ty. 

" Drainageway lengths were measured-directly on the àirphotos 
,r 

using' a travelling rnicrorneter (map rneasurer) o' The distances 

were surnmed for the section and exp~essed as the, to'tal e:han
t, 
nél length (meters) ,4>er hectare. 

Sarnple data acquisition - Land values and ownership 
. , -

The lan'd values, consolidated holdings a-nd actual land 
, 

,holdings were obtained from the Rural Municipal Maps of 'the 

area. 

Assessed valuè. 
, 

yarrnland in Saskatchewan is assessed 
,: 

. 
for tax purposes and the assessrnent-is based on several fac-

tors includingls~il type, land USe, acreage and special 

appreciation or condemnation factors (:Freeman et 'a'l. " 1950)". 

Cornparattv~ nurnerical ratings: of soil typès express the 

. . 
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'" degree to which the soil profile and the'topography ~epreseht 
, 

conditions favourable to the p~oduction o~ 'grain, pa~ticularly 
'I~ , 

h f - Il' l ., w eat. However 1 or ass,essment purpose,s" ,?ca cond1. t1.ons 
" 

are taken into account and points for appr$ciation such as . 
topsail depth or' the presence~of a clay horizon in light tex-: 

-
tured soils are added to the soil ratings ;;where~s, poin~s 

for condemnation' are subtracted. Condemnation fàctors in-

elude ~rregular topography, the degree of ~toniness,. the pre-

sence of gravel and sa~d pockets, erosion, sa~inity, burn-
~, ' 

outs, solodization, podzolization,.shallow soil ~hases, 100se 

top soil, poo'r internaI drainage as weIl as the presence of 

. draws, rav"iries., rivers, sloughs and creeks. 'Man-made fac-

tors such as roadS, railroads and drainage ditches are also ,/ 

taken into consideration. 

The as~essed value is calculated by an asses sor using 

a ready reckoner which provides a figure' for v'arious acreages 
, . '" 

from one to 160 acres at all poss"ible index ratings': 
, , 

The asses,sed value 1.5 1:'ecorded for each quart~r section 

on Rural Munici~al maps available from each municipality~ A 

full set .of these maps was obtained and the as~êssed val~es 
/e ~ 

for each sarnple section was obtained by summing the assessed 
c-

values for each of the quarter sectlons (Table 6.2). For 

exarnple--the ass~ssed value of Section l as shown in Fig. 
/ 

6.5 is 6850 dollars, this being the total of the four quarter 

sections Gontained in that particular'section. S~ctiqn Il. 
1 

, is assessed at Il,900 dollars. In the situation where a 
< • 

., 
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Table 6.2 
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',,- ' 

. 1 1 :: 
1 . 

3000 ': 1650 Zl50 1 3050 

---0J--- -_..:.-@---
• 1 

3450 1 3250 ~OOO 1 1600 
1 1 . 1 
l , • J 

3400 1 3050 '1600 1 1600 

-~-@~.--' ~_a-0--:---
" 30'00 1 2550 1900 : "750 , 1 

1 1 

LEGEND 
, 

- - - Boundary between quar!er sections, 

- Boundary befween sections 

® Legal location ~f se~tion in a township 

345'0 Assessed value in dollars 

Fig. 6.5 
" 

Sample diagram illustrating the 
assessed value by quarter section.' 

! 

" 

AS~ESSED VALUE SV QUARTER SECTION ASSiSSED VALUE 

, Ou arte'1 Sections PER SECTION 

NE SE SW NW (dollars ) 

- /$, " (0 (2) (3) (4) < 

. 
1600 1750 1900 '1600 6850 

3050 2550 3000 340q 12000 !' 

3050 325,0, 3450, 2150 . 11900, 
, 

1650 1 eoo 2000 3000 11900 • 
~ 
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The derivation of assessad value trom the sample sections 

illustrated abo.ve. 
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land system boundary passed through a section~ it was not 
, 

possible ta determine the assessed value of each portion and 

so the value for the section as a whole, was entered under \ 
~ 

both of the iand systems. 

Consolidated holdings. It is 'extremely difficult to 
~ 

obtain data on individual farm sizes ~ince a particular owner
J 

may have quarter sect~ons in sevetai different municipalities. 
, , 

Moreover, the areal "d'j.'s'éribution of a farm is not limited to 

a single land system. It tends to be spread over several 

land systems ~nd therefore, it is almost impossible to cha-

racterize farrn 1;i~e according to l~nd, systems. In an attempt 
1 \ 

" ,to overcome this difficul,ty, a somewhat differen't index was \ J 
1 \ used--that of 'consolidated holdings. . .' 

\ 
, 1 

A typical prairie farm is built up over the years by the\ 
, \ 

addition of quarter sections, purchased wherever they bec~rne 

available and not necessarily adjacent to the original, free 

homeste:=td quarter section'. However, i t is obviously advan-

tageous to have the fielqs grouped in contiguous clusters 

, ' rather than individually scattered. The extent of consoli-

dation as measured by the frequency of consolidated hol~ings 

can therefore serve as an indication of farm size in the 

different land systems. 

The in~orrnation on land ownership was obtained from the 

Rural Municipal maps which show ownership by the quarter , 

section or occasionally, by the eighth of a section. Owner-

'ship is also shown for srnaller units where the se are 

0' 
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fragmented along lakBs and sloughs. 

Th,e boundaries from the land syste~s (Fig. 4.l) were . . 
tran?ferred onto the Rural Mun~cipal maps and the consoli-

dated holdings (contiguous quarter sections) were counted 

on these maps. An~example of the procedure is shpwn in Fig. 
~ 

'6.6. In this area two land systems are presen~ and the land 

is divided among 17 owners. A owns ten 'contiguous quarter 

sections: eight in land system X and two in land system Y. 

B owns six quarter sections but only f'ïve quarter sections 

located in Sect~ons 9, 10 and 16 are contiguous and the re-

maining quarter section in Section 15 i8 separated from the / 

main c~uster, by A~s land. 

The contiguous quarter se~tions wer~ counted o~e 
Rural Municipal map for each land system and a frequency ob-

tained for the various sizes of.consolidated holdings in the 

different land systems. The fr-equencies for the are~ in 

Fig. 6.6 is shown in Tabl~ 6.3. 

This procedure, was carried out for aIl the land systems. 

The sizes'bf consolidated holdings showed a wide variation - , 

from one-eighth of a quarter sec~ibn to over 30 quarter sec-

tians and tHey were grouped into ten size classes. 

Actual farm size. In three dominant land systems--lJ7M, 
• 

lK7M 2K7M w- ahd ~ and four smaller ones lU7L, lU8L, lJ7L and 

IJ8L, the actual farm sizes were also calculated. Obtaining 

the data for ,this was particularly time consuming because 

in9ividual'farm~rs could not only own l~nd in different 
, p, 

-, 
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_~ "E A A A A E lE JI J2 33 34 3~ 
" A'O 

. 
[41 1 30 Zg 28 21 2. ; . 

19 20 ZI 2223 , 
8 B A A." A E ·F 18 17 16 15 14 

85 1 + ~ " t 9 10 /1 1 Il 

• 6 5 4 11 2 

G G H • H 1 F F , 
~' p3 G4 . H2 Location of 

l sectIons in 
G G J ! J - N N 0 _-'-_~ township 

1 J3 N3 01 ~. rr, 
j 

" 
K lM ., 

L J N P Q 

F' K2 L' / M' p' Q' 
; 

/ 
Leg~ 

o Quarter section 

-' -'- Boundary between land systems X and Y 

A,B,C Owner of quarter section 

••••• 

Fig. 6.6 

SIZE 

•• J ~-:-~ 

Boundary betweer\-/éonsolidated holdings 

Size of consolidoted holdings owned by A 
.... / 

, Sample diagram IlIu'strating the derivatlon of the sizes 
of consolidated holdrngs ln two land systems . 

/ 

OF LAND SYSTEM X LAND SYSTEM 

3. 

2~ 

24 

13 

12 

1 

y'oi , 
CONSOLIDATED HOLDING· TOTAL NUMBEA FAEOUE:NCY TOTAL NUMBER FAEOUENCY 

1 

(Quarter section) (Hectare) (Quarter section) (% 1 (Quarter section) ( % ) 
-

(1) (2) (3) (4) 15) (6) 

1 65 3 12 6 27 
2 130 3 12 1 5 

3 195 3 12 9 • 41 

4 260 4 15 4 18 : 
5 325 5 19 - -' 

la 650 8 30 2 9 

Table 6.3 TheJ.:,...frequency of different sizes of consolldated holdings in 
the two sample I~nd systems jllustrated above. , 

... 
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,municiPaIiti~srPut piso in different lan~ systems. Therefore 

it was necessary to make a search of aIl the Rural Municipal 

map~ in a particu],ar la!ld system and collate the quarter sec--

, 

y 

tions" belonginr; to indi vidua~ ow,neq:;, t,hen continue wi th ad- , , l 
f _t. ____ ----- -r--

jacent land systems to determine whether the owners in land 1 
"~ 

system X also~farmed quarter sections in land .:~ystem' y , Z and 
W' 

so on. 

'f In sorne cases a farm is spread/over as many as eight 

land systems. A samp,le illustration_/showi~.E how the data were 

derived is given in Fig. ~.7. Land owned by each ~erson. is 

recorded accord~g to the different~ land systems, ,as shawn 

in Table 6.4" columns l, 3 and 5. The area in each land· 
., 

system is also shawn as a percentage (columns 2", 4 and 6) of 

"" , 
the total farm size (column 7). A farm was considered as be-

~ \ 

longing to the land syst~m in which the greater part of the 

.,jarm area lay. 
,:, . ' 

For example, A owned 18 quarter'sections of 

whiçh 6i per cent was in 'land sy~tem X and therefore AiS 

farm was assigned to,that particular land system. On the 

vther hand Bis farm was assigned ta land system Y and Dis 

farm to land system Z. 
/' 

Actual holdings showed a wide variation 
1 

\. 
i~ size and they 

were grouped in the same classes as for the 

'holdings. 

\ 
1 

con 'so 1 ida\:ed 

The reason for obtaini~ actual farm sizes in sorne of 

the land systems was ta assess the effect of,soil texture 

on the size of farms as weIl as ta inyestigate the effect of 

, j 
1 
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Fig, 6,7 Sample dJagram of actual. ownershi p. 
by quarter section, 
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LAND OWNED IN LAND OWNED IN LAND OWNEO IN. TOiAL ~ANb 'SVdEM 
LAND SYSTEM X LAND SYSTEM Y LAND 

" 
S,YSTEM ·Z FARM TO WHICH FARM 

Quarter Quarter • )luarter .. slZe 15 AS~IGNEO 
% * % IV 

Section SectIon . ~ection ,Q • 

" 

(1 ) (2) (3) "'(4) (5) (6)' (7) d (81 
~- ----::. 

, 
" - ". 

, , - -.,........ 
11 61' 6 33 1 ,6 18 X 
6. 40 7 

, 
47 2 13 15' .y 

- - 1~ ,7!;i 4 . - 25 16 .- Y 
-- - 7 4'7 A8 53 15 , 

- Z 

- - - - 6 100 6 Z . · 1 11 . 6. '67 2 22 9 Y . 
- - - - . 3 . 100 3 Z 

K" . 
13 59 5 23 4 18 . 22 :X . A 

5 72 1 14 : 1 14 7 .4 X f-. 
1 . 5 16% ,85 2 10 19Y. Y, 

o~ 1 

- - 10 83 2 1:7- .-- 12 . Y . 
1 7 lj 93 - - 14 Y (, -, 
- - " 

7% 79 2 ' 21 -·9Y:. Y 
~ - - 1 100 - - l, ' Y 

) 

- 6 100 ' - .. - -' 6 Y - - - ,y - 1= . -- - 2 100 ' 2 .'" . z - - - -1 100 ' 1 
. 

. g 

, 
v 

. 

, 
, -
w . Percent of total farm SIle . ---Of' .. ~ 0 ~ , .. 

, . 
Table 6.4, The --derivation of farm size fr:om the land ownership sketch' above 
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zonal soils on'océurrences of the sarne land system .. Seven 

of the most frequen,tly recurring' land systems were selected 
1 

on the basis of their comparable sizes. Because of the oc-
o 

currence of IJ7L, IJ8L, IU7L and iU8L only in the Dark Brown 

,Soil Zone~ inv~stigations into zonal differences \-lere car
Q 

ried out only-for land systems IJ7M, l~~M and 2~M.,_ 

ANALYSI-S, AND 'fu;SULTS - THE RELATTONSHIP BE'Î'WEEN LAND SYSTEHS, 
FIELD CHARACTERISTICS, AND PHYSICAL LIMITATIONS 

As mentioned in the introduction, the sampling method 

used in acquiring the data roeant that sorne land systems were 
~ 

not sarnpled. In addition: the land systems which generated 

~~ss than five sample sections were not included in the ana-' 

lysis, with thè result that the total number o'f land systems 
-, ' 

considered was 39--26 in the Dark Brown Soil Zone, twelve in 
, 

the Black Soil Zone and one in. the Gray Luvisol Soil Zone . 
J 

The results 'of the analyses for each of the field cha-

r~cteristics are presè~ted in graphie form in Fig. 6.8 or-

'b gani-zed according ta land sysfem and grouped by soil zone. 

J 

The :relatidnshlp between land systems "and the' bumber '~f 
fields p'er section 

,f 

The averag~. Number of fields per section is seven for 
f " 

the area -considered as a whole, with litt'le difference bet-

ween t;he figures for the thr,ee zones,. This reflects the 
. 
general uniformity of the 'prairie land subdivision with its ....

<! 

règular gridiron of sections. 

.. 

, , 

"" 
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No. of fields Average FIELD SHAPE % area of 

C " per section fiëld size 0/0 rlVillor f ,.lds Field shape section 
(hectaresl per secflon ratio cultivated . 

A, B C 
. 

0 E 
l' DARK 'BROWN SOll 40NE 

0' 10. 20 a ~o 100 a 5,0 100 . 
~ 286F ~ tL,x x 

~ 
x 

287M 
0 IG7~r- ~ .. 

, 2G7 W 

~. 
, 

.IJ7A/N1" ~ . 
IJ6F1W-E-

~ 
x x li II. ; 

l~tHfN 
, . 

1 
, 

IJ7L 1 1 , 
IJaL - . 

" E 
1.,7M '-' ..... ~ 

IK7M/W- . , - ,., 
2K9L/W -2K7t.VW . 

-, 
2K8M/W 

~ 
" 1 

3K7M/W't' ~ , . 
3K8M/W .. 
IR7M 1 

~Rt~/w 
- , 

1 

IU6F 1 . , 
, JU6L J H IU7L 

~ 
1 -' 

IU7L/N 

~ ~ IU8L r W9L h ~ 

IU7M , 

" IY7A/ti+ 

- 0 Ibo 2bo - 300 0 ~ 10 , 

-BLACK SOIL ZO'NE 
b - a la 20 a ~o 100 5,0 100 

1 
, 

" 
286F I-'x 

. 
" . . 

~ .. 
f-J. 1 . 2B7M 

f=t
X x k • 

IG7M/W- 1 

2G7Mj,W 1 " 1 
IJ7A N+ b. IJ6F/w-E- ~lt 1 
IJ6L~i" 

. x, P k - IJSL N Px 1 
IJ7L li. X"' " Il L x ,,' 
IJ8L li MX • x 

~ 
Il 

!'4Zt-1,IU. 1 , h 1 
1 

2.K91/w li. p.X lt 1 

2K7M/w 1 ~X 
, 

P.- , 
~K~M/W P pX. P: ,. 

KM/W. P x ~ 3K8M/w+ li: li II. 
IR7M li: x X' k li ! 

lR7M lt Il X li It . 
R7M/W lt . Il X Il .lt . 

IU6F Il x - X Il x 
IU6L li: , Il X Il x 
IU7l " x P Il 

lt 

~ 
lt 

IU7l/N 
IUSL x Il x X lt • IU9L lt nlt x . 

h? 
li: 1 

tU7M 1 '" ~ \ 
" tY7A/N. 0 

100 2bo 5 
, . a 300 0 10 \ 

0 . , , . -
GRAY LUVISOL SOIL ZONE 

a ~o 20 0 ~o I~O , 0 5P. 100 i 

- L 

2K7M/W P 
. 

- P P 1 . 
~ - 0, 100 '200 :3 0 0 5 la 

0 , 1 • land system does not occur 

Fig. 6.8 Field çharacteristics of the different land systems according 
to soil zcnes . 
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In the Dark Brown Soil Zone there are sorne variations, 

for example--land systems with fine sandy lacustrine soils 
IJ6L' lJ6L 

susceptible to wind erosion, such as E+ and ~ have an 

~verage of nine fields'per section. Land systems lU6L and 

lU7L also have an above average number of fields per section 

reflecting the concern of the farrners i~ 

IJ7A drifting." In contrast land systems ~ 

pre'&enting, soil 
. lY7A . 

and ~ wh~ch are 

mainly in permanent. pasture due to ex?~ssive sâllnity, aver

age only four fields per section since there is no particular 

reason for further subdivision. 

In the Black, Soil ,Zon~"; 'tru;, same general trends are 

discernible: higher nurnbers of fields fbr soilp of high 

erodibility and fewer fields for land systems tha~ are very 

s~line or have a lower capacity for moisture reteption. For 

lJ6L example, land system ~ has an average of elev~n fields; 
ly1A -rand system which is very saline has two fields, and 

- NI 

land syst;em 2B6F with coarse fluvial s'oils and a low mois-. . 
ture holding éapacity, has only three :f;ields p,er section. , . 

~ It is af-so interesting to note that for the g:teater 

part, land systems in the Black Soil Zone exhibits a some-

what greater number of fields per section than a similar 
• 

1> 

system'occurring in the Dark Brown Soil Zone--for example 

lG7M land system -w;:- has nine fields in the.J)ark Brown Soil Zone 

-- ~ lJ6L ." and 13 fields in the Black So~l Z~; land system ~ w~ th 

ni ne fields in the formèr and eleve~in the latter;' and land 

system lU7M wi th eight fie,lds in the Dark Brown Soil Zone 

r 

)' 

, , 
l . 

, , 
? 
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j 

and ten fields tin the Black Soi~ 'Zone. This is probably due 

ta the effect o~_- a ,h'ig~er preçipitatign and available~mo.isture 
-

resulting in the frequent occurrence of wood land on moist 
, 

sites. Bush and tree clearing involves high,costs and where 
l "l 

they are .not cleared they forro interruptions with the result 

that the n~er of fièlds per section is relatively, large. 

The rel~tionshi12 t:etween land systems and field sizes 
, 

Typical field sizes range .. from 20 to 60 hectares (50 to 

150 acre§t ) in the Dark Brown Soil Zone and 20 ta 40 hectares 

(50 to 100 acres) in the Black Sail Zone in aIL the land 

systems which are widely cultivated. ~he smaller field sizes 

tend ta occur on land systems with light soils that are sus-

ceptible·to wind erosion. j 

On the other hand, uncultivated land is generally ,native 

pastur7 and sa' field sizes are very large. For example, land , 
system 2B6F which is main1y native pasture, exhibits large 

fields averaging 200 hectares (500 a~res approximately) in 

·size). Land systems IJ
N
7: and IYN7: which are saline wi th a 

..-
high per~entage of, uncultivated land" also,è~~ibit large 

fields of approximately 120 hecta~es .(200 acre~) and 200 hec-

t~res (500 ~res) respectively. , 
. 1 . l@'nd'·"system 2K7M';s d;v;ded In' the Gray LUV1S0 So~ Zone • • ~ \. w ~ 

into re1at~velY SIDall fields averagrl'\~ .20 hectëifes (50 acres) 

in size. The reason for this is the ~f~a,~r èx~~t of wood-

land and the high costs of tree clearing. 1 

1 
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The relationship between land systems, field shapes 
and field shape ratios 

/' 
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The a~erage occurr~nce of regular~fields is approximately 

70 per cent for land systems in the Dark Brown Soil Zone de-

creasing somewhat to 50 per cent oin the Black Soil Zone where,// 

-
the occurrence' of woodland has resulted in marty more fields 

with irregular boundaries 'along the forest line. In the Gray 

Luvisol Soils,.the percentage is 

1 only nine per cent of the fields 

substantially low~r w~tr 

exhipitinq regula~ bounda-

ries. 

The mos~ regular field patterns are found in land systems 

IJ6L and lU8L wl.'th 98 t d 91 tIf' Id ~ p~r cen an ~ per cen regu ar le s 

, l' , " ,', IJ6L 1 respectl.ve y. Strlp cropplng lS practlsed ln ~ to contro 
o 

win~ erosion. In addition, the two land systems are near 

level landscapes wi th fine lacustrine soils ~ ... here there are 

~o physiographic limitations ~uch as sloughs or drainageways, 

with the result that r~gular shaped land parcels aLe easily 

established and maintained. ' In' corttrast the trequency of 
, , 

regular fields decreases markedly in the more irregular topo-

h f h k l d h 2K7M d 3K7M 'th grap y 0 ~oc y an systems suc as ~ an w+~ Wl 

only 25 to 30 per cent regular fields. 
<> 

The field shape ratio in the Dark Brown Soil Zone aver-

'-'. ages 3.3. In general, the lJ and lU land sy'stems wi th fine 

lacustrine soils on near level '(unpatterned) topography have 

very high ,shape ratios, because of the dange,r of wind erosioJ;l 
, 

and the necessity of maintaining strip cropping. For example, 

: ., ' 

l 

.\ 

1 

,1 
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lJ6L in an intensively cultivated land system such as ~ where 

strip cropping is practised, the field shape ratio is 6.7. 
, 

In contrast, land systems ~~acterized by salinity such as 

lJ7A lU7L lY7A 
~I --N-- and ~ are mostly pasture land with large ~ields 

generating a low~r shape ratio of 1.3. 
'; 

Land' systems in th-e Blac}l' Soil ,Zone and the Gray Luvisol 
~ ~. "'-

Sail Zone exhibit 
Po, ~, 

tively .. However, as in the Dark Brown Soil Zone,'cultivated 

land 'sysfe~s exhibit higher shape ratios in contrast to the 

lower shape ratios for saline land sys,tems or those wi'th low 

,moisture holding capacity. 

, 
\ 

\. l'he relationship between, land systems and tl1e"per c-ént of 
, cultivated land \1 

The per cent of cultivated land is generalIy high . \ 
throughout the Dark Brown Soil Zone. The most extensive 

are as of farmland occur in land system 1,~~M wi th 98'. (?er cent 

of -the area cultivated. \ 

The per cent of cultiva.ted land decreases in ar~a,with . 
. 3K7M more lrregular topography--for example, land systems ~ 

and 3~!M have less than 70 per cent'of the area under culti-

vation. 

Areas wi th poorer soils also have a relatively 'small 

per cent of the land under cultivation--for example 70 per 

cent in land systems l~:L which is liabl~ to soil ~rifting 
lU7L and salinity, and only 60 per cent in land system --N-- where 

, , 

1 

1 
1 

1· 

1 
i 

, 

l, 
1 

, 
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there is a serious salinity problem. Other areas' which have 

a 10\\1 mGisture storing capac], ty such a'g land system lU6F 1 

exhibit ~he same Felatively low percentages. 

The lowest percentages 

lY7A 
land ~ystems ZB6F, ~ and 

and l per cent'respectively. 

of cultivated land are found on 

IJ7A . r;r:;:- Wl th 20 per cent, 15 pero cent 

;'t'hese very low figures' ar:e the" 
"., 

result of coarse gravelly soils in the first land.syste~ and 

serious salinity problems ln the other two. 

The per cent area cultivated is generally sornewhat 

higher in the Dark Brown Soil Zone than in the Black Soil' 

Zone. This probably results from the occurrence of brush 

and woodland vegetation in the latter"WDich requires clearing 

before the land can be farmed. 

., 
rhe relationship between land systems and the physlcal 
lim~tations ot sloughs ~nddrainageways 

Physical limitations include sloughS and drainageways 

and the relationships between the 39 land systems and the 

physiographic' interruptions are illustrated in Fig., 6.9. 

!h~'re!a~i~nship_b~t~een_l~n~ ~y~t~m~ ~nd ~l~?~h 

~e~sitl. ~he slough density averages 0.08 slough per hectare for 

the.area as a whole. Sloughs are.most numeroùs in knob and ket-

tle topography. 
lK7H • 

For example, ~n land system -w=-,the slough 

dénsity"is as high as 0.11 slough per hectare '(0.3 slough 

per acre) and the other land sy~tems with kettle topography 

also exhibit a high s~ough density in aIl soil zones (Fig_ 

6 • .9A) • 
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In aIl the ridged landscapes, hummocky topography occurs 
. 

9ut sloughs are only frequent in two of these l~nd systems--

lR7M and 2R7M which have ~ r~dged surface with numerous ket

tles andknobs' superimposed on the recessional ridged moraines. 

h . d d l d 2R 7M h . b . 1 1 '" h In contrast t e r,f ge an system W' ex 1 lts a ow S oug 

. , densi ty and this: pro_bably results frôm the proximi ty -to Làke 
\ 

Manitou which has permitted externar drainage rather than 

local centripetal drainage. 

The low'est slbugh densities were recorded for the unpat-

,terned land systems--for example lU6F with a slough dénsity 

of only 0.04 per, heétare . 

. !h~ ~e!at~~n~h~_b~t~e~n_l~n~ ~y~t~m~ ~n~ ~r~i~a~e~a~ 

~~~slty. The average drainageway density ls 5 meters per 

hec~~re' (FigJ 6.9B). The highest dr~inageway density i8 
, 
recorded for land systems with fr~t occurrences of streams, 

k . f l lG 7M . h d " t f 9 . cree S or'guilles-- or exa~p e -w=- Wlt a enSl y 0 meters 

per hectare. Thé drain~geway densities are~lowest for land 

systems with J, K and R landform types, and'within the unpat-
.... 

terned land sy~tems (lanGform type U) is a wide variatilon 

with high\densities for land systems lU6F and IU6L and low 

densities for lU7L and IUBL. 

General summary 

The land systems with a relatively large cultivated area 

tend to be divided in'to a laiger n\lmber. of fields than the 
Î ~ ~ 

land systems wito more restricted cultivated areas. 
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fields in the former grbup tendato be small in compa~ison with 
, 

.the large uncultivated pastures of land. systems with saline 

or coarse textured soils. 
1 

/Due ,to stri.~. cropping practices, field regular~ ty is 

highest in land systems' which are severely wind eroded and . ' 

these land'systems also have the highest shape ratios. 

In general, slough densïty is·highest in knob and kettle 
"'. , . 

land systems and lowest in land systems with high drainage-
' . 

way density~ ,r 

, 

THE RELATIONSHIP BETWEEN THE VARIOUS FIELD CHARACTER!STICS 
0< 

\ 

The relationship~ bet~een the various'field character-

istics were investigated with a view ta determi!1.ing whether 

correlation~ existed betweeh particular pairs o~ param~ters.' 
\ , 

';The res,ults,!,ue sWLUüarized--in th·e ferro of scatter p,~ots in 

Figs. 6.1~ to 6.14, and because of the very extensive,scatter 

in most plots indicating a general absence of correlation" 
• , > 

no further statistical analysis was attempted.' 

The relationshj.~ between. the' number of fields and the other 
field characterlstics 

There is sorne indication of a direct positive ,relation-

, ship' between the first pair of"parameters considered--the 
- . 

number of fields and the per cent ai cultivated land (Fig. 
/' I:(f' 

6.10 plot No. 1). This i8 ta be expected since increases in 

the per cent of land under cultivation result in additional 

, 
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numbers of fields. The relationship is somewhat more pro-

nounced for land systems in the Black Sail Zone than for 

,those in the Dark Brown Soils. 
r < 

With the second' pair of parameters there is a wi~e scat7 

ter of points and na apparent lelationships (Fig. 6.10 plot , , 

no. 2). Land systems with large,nùmbers of fields exhibit 

• 
a wide variation in'their regularity with sorne indication 

that those in the Black Sail Zone are l~ss reçular than those 

in the D1ark Brown So:lls. 
\ 

In the plot involving·the thircl pair of 
\ 

parameters (Fig., 
? 

6.10 plot no. 3) ,th.ere is sorne indication of a negative rela-

tionshïp. As the average field size decreases, the number 

of fields increases. The strength of this ir~nd changes 

appreciably at the fifty hectare size, the land systems on 
----, 

------o--------iL-+l"le=---"I"r:...;.i--rgrf}-nl L-.,,,"/-s id-e of the sc a t t,er plo t havi ng ve ry----±-arge-f-ie-ld-Esr------'---

and "relatively limited total numbers of fields. 

( 

With the fourth pair of parame~ers there is a fairly-

strong positive relationship,with the shape ratio changing 

progressively as th~ ~~e~ of fields increases, indicating 

that land syste~s,with large numbers of fields tend, ta have 
. 

. elongate rectangular-fields (Fig. 6.'10 plot no. 4). 

There is no apparent relationship between the fifth set 

of parameters (Fig. p.lO plot no. 5). S+ough densities are 

very low for land systems with small numbers of fields and 

also for .those wi th large numbérs of fields" but in the cen-

tral zone of the plot there i8 a wide variation in slough-

1 ,,- •• 
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density for ~:?lnd systems wi th the
1 

same numbers of fields .. 
, . 

In the fin~l pair of parameters there is a.fairly clear 

posi tive relationship. Land -s'y S tem5 wi th large numbers of . 
fields tend to suffer from a.relatively high dra~nage~ay 

.l' • ' , 0, 

density (Fig. 6.10 plot no. -6) • 

Ttte ·relationship between t!he a,lerage field size and the :other 
field -characteristics '" 

- c, With th~ first pair of parameters co~idered in Fig. 

6.1,1, there is a high co~cèntration of data points in the 

lbwer right'J .secti~n of- t,he plo't indicating, a general simi-
r 

larity in field size fo~ aIl the land sy?tem~. The cluster 
... 

emphasizes the high per cent ~f cultivated land in'most of 

the land systems ~'~d the general similarity of 'field sizes. 
, 0 

There,is a very limited trend of data,points indicating tha~ 

as the per cent of cùltivated land increases, the typical ù \ 

. . 
field sizes decrease. 

~ ,- In the-s~cond p19t the wide spread of values for the 
!!'=-,=,....,.",==-...., =-----,,.,-.-.,,-----=~! - ~- - . 

) 

, , 

, . 
) 

per cènt, of r~gular, iields betw.een' 20 and 50 hecta,res indi-

cateS that no\definite relationship exists between these two 
. " 0) a 

_______ -_':'1:. -', __ ' _.--" __ . fi: . 
• Q parameters. • J . , 

, , 

, 
There is a marked clust~ring of values in. thé third 

plo~ i.ndicat.,ing that tpe majori ty , qf 'Small-med±um, s~zed 

~[~ldS have ~ limited range ôf shape'ratios -(~ ;O-4~). 
Evem, the large fields exhibit the same ,shape :r'atios and- 50 

(1, ( 1 

there is- nG ~el~tionship between these pa~ameters. 
~ ,\ 
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In the fourth and fifth plots there is a conceptration 
1 

; 

of data points indicating a general absence of re~ationship 

between the pairs of parametérs examined: neit~r-slough 

density npr drainageway frequency exert an influence on field
fi 

size. 

'. 
'\ 

The relationship between field shape and the ether field 
characteristics 

In the first plot in Fig. 6~12, there is a negative re

lationship' between the per cent of reguJar fields and 'the 
\ 

slough density in the Black Soi1 Zone: field'regularity de-

creases as the number of sloughs increases. A high dra~nage-.. 
way density resulting in a lower p~r cent of regular fields 

li:; also more pronounced in the B,lack Soil Zone as illustrated , . 
in the second plot of Fi~. 6.12. 

" 

\ 
'" The relationship between the shape ratio and ~he Dther field 

èharacteristics 

In plots l'and 2 of Fig. 6.13 there is no apparent rela-
il 

tionship between the two pairs of 'parameter9,considered. ' 

Slough and drainag~way densities.have no direct effect~on 
" , 

th~ shape ratio of the fields .. 
. 

When the shape ratio and the per cent of cultivated 
~ , 

land (plot number 3, Fig. 6.13) are _considered, a slight 

positive rela,tionship is obs'erved,."with a trend towards 

higher shape ratios in land' systems of inten.sive cultivation. 

Sections in these land systems have generally been divided 
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into relatively narrow fields to reduce the risk, of .soil 

drifting. On the other'hand, coarse or saline soi1~~re 

generally used as pasture and 1ess subject to erosion, and 

so the field sizes are large. These two situations are re-, , 
flected in the occurrence of two dfs?inct c1usters of points 

. in the scatter plot. 

In, the fourth pairs of pdrameters (plot number 4, Fig. 

6.13), the wide scatter' of pôint~ indicates no relationship. 

The:z-elationship between the per cent of Cultivated land 
and the other field characteristics 

The wide'scatter of P?ints in the three plots in Fig. 

6.14' indicates that there is no relationshtp between the 

slo~gh and drainageway densities and the per cent of cu1ti-
/ 

1 • 
vated land, nor bètween the per cent o,f r~gu1ar fields and 

the.per cent,of '9ultivated land. S10ugn and drainageway 

densities v~ry appreciably'with no apparent effects on -the 

per cent~-of land in cultivation. 

General summary 

In most of the scattet plots there is a wide' scatte~ of 

points and definite relationships are observed in on1y a fe~ 
4 

pairs of parameters. Positive, re1ationships exist between 

the followingpairs of parameters: 

(i) the number of fields and the pel' cent • of cu1ti-

vated land; 
.:i-,,«~.,..f>t. -~ 
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Fig. 6.14 The relationship between the percent of cultivated limd 
and A. the physical limitations, B. the other fIeld. 
characteristics . 

1 • 

. 

, 
" 

, 

'. 
:f 
'1 , 
1 

, , 
" 
l"~ 

" 
f, 
r 

1 , 

-Î 

\ 



( 

" 

( 

198 

(ii) the numbers of fields and the field shape ratio; 

(ii{) the. numbers of fj.e,lds and the drainageway densi ty, 

and 

. (iv) the shape ratio and the per cent of cultivated 

land. 
, 1 

On the other hand, negative re-lationships are observed in:o 

(i) ,the number of fields and the average field size; 

(ii) th~ average field si~e and the per cent·of culti-
, 

vated land, and 

(iii)~ the per cent of regular fields and the slough 

.- density. 

Il • 

THE 'RELATIONSHIP BETWEEN~E SLOUGH AND DRAINAGEWAY riÊ~SITIES 
- , 

The relationship between the,slough density ~nd the 
, 

drainageway density is illustrated in Fig. 6.15 and no cle'ar . ' , 

re'rationship is observed from' the widely scatt~_r.ed points. 

THE RELATIONSHIP BETWEEN'THE LAND SYSTEM PARAMETERS AND 
THE FIELD CHARACTERISTICS 

The ~elationship between the land system parameters and 

the field characteristics are presented-in a séries of histo-" 

- . 
,grams (Fig. 0.16) using the same se~ of field characteristics 

, as in the previous section and the _~~~ic land.aystem para

meter9'of slope class, landform type, soil texture and parent 

material. 
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Fig. 6.15 The, relationship betwee~' the slough" and 
the drainagewa'â.densities. 
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~he relatiorrship between the land, system para~eters and the, 
field characteL~stics 

The relationship between the land system parameters and 

the field characteristics are presented in the first raw af 

Fig. 6.16. -The largest numbers,of fields per section are 

fou~d ta occur with the ge,:z:~tler slope classes '(8 fields! 

section in slope class l compared with only 2 in slope dlass 

4) • The main reason for/ this difference is that in areas of" . 
~ 

slope class 4 there is much les's cultivation and thereforEt , 

fewe'r fields. 

" ,.< 
When considered in relation to landfarms it can he seen 

from the diagram that landform types D, G and U contain the' 

largest numbers of fields. This is due to D and G being dis-

sècted landforms, whereas, in the case of U the near level 
~ . 

land 0ffers no obstruction to the wind and it is necessary 

to divid~ the land into smaller fields ta reduce sail drift-
, 0 

Ingo 
1 

--
'l' 

The re1atively smal1 number of f~e1ds in ~andform types /, 

H and Y is due to the fo~mer being' a glacio-flJvial' channel 
. 

with steep slopes and the latter, a runway. In landform 
, 

type H, the soi1s are ~ariab~e a~d diffiCU1~ ta manage. In " 

'addition l the steep.slopes limit cu tivation, either because 
1 

of the impracticability of us~ng f~r machinery, or the risk 

of soi1 erosion. 
} 

Considered in terms of so~l textures it can be peen that 

larger numbers of fields are found with the f.iner textured 

/ 
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soils of greater erodibility in groups 6 and 7 and with rela~ 

tively fewer fields ln the heavier soils in group 9. / 

When parent materials are examined it i5 apparent that 
. 

the alluvial materials (type A) have significantly fewer 

fields due in part to the poorer sail materials and in part 
~ 

to the.associated topography. 

/ 

'The relationship between the land system parameters and the 

, 

average field sM,e < 

-~ 

The large st fields are shawn as occurring in landforrn 

type y which is dominated by runways "(Fig ",.6.16 row B) and 

there is rnarked correspondence between large-sized fields 

and alluvial parent rnaterialt (type A).. This sl;lggests that 

field size i5 not dependent on a single parameter but is a 

result of the interaction between two or more parameters in-

cluding landform type, sail texture, parent materials and 

salinity. 
Il 

The relationship between the land system lJarameters and the 
percenta,]e of regular fields 

The per cent of regular fields (row C, Fig. 6.16) is 

generally high (in excess of 50 per cent) with sorne notable 

exceptions. As might be expectèd the areas with steeper ~~ 

slope~ (slqpe class 4) have a ~elatively small percentage 

of regular fie~ds. The sarne relationship is observed when , ' 

landforms are considered, with the lowest values for land-

fonn type H on account of the steep topography of glacio-

l 

D '1 

;1 
il 
'1 , 1 

, 1 

1 .: 
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fluvial channels. 
, 

Strip cropping practice-s result in a particularly" large 

percentage of, regular fi,elds in the' sandy and clay loam la-
. 

custrine soil .types (texture groups 6 and 7, parent rnaterial 

L) • 

'The relationship between the land systems pararneters and the 
\-;f-ield shape ratio 

Little varlation i~ seen in the s~pe ratios as ~~own 
in Fig. 6.16 row D, indicating no 9ppreciable control by par-

'i • 

t~cular iand system parameters. 

The relationship between the land system pararneters and the 
pér cent of cultivated land 

" 

The pe'~ cent- of 'cultivatèd land, (row E Fig. 6.16) is re-

latively high throughout the area. The obvious limitations 
1 

are provided by slbpes i~ class 4 and the'alluvium parent, 
) 

materials (typé A). These sarne lim~tations exert an influ~ 

ence when .landtorm type is considered, 'hence the marked re-

duction in the per cent of cu1.tivated land in landform type H. 

The comparable ~ow level in landform type Y is due to the sa

line soi~"of this land type and the fact that much of the 
" 

land is left ln pasture .. 

General sununary 

When thè field characteristics are examined in terms of 

the rand' system parame.ter~ of slope 1 landform, soil parent 

material and texture, it Is round that the largest numbers 
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Gf fi.elds tend to occu:ç on the genFer ~.10pe,s, p~rtiC)I~~iy. 

in tandf9rm types p,' G' and U, and on sandy loam and {cam 
\ ' 

"Soils " On the other hand the, smallest numbers of fields . 
, 1 

oocu:ç bn landform types rH and Y: the glacio-fluvial channels 
, ' , 

" . . 
~and the {unways whic? are g~nerally, left in pasture. 0 

" 

The average field size is 5'0 hectares. ~ Generall,Y, the 

largest fields (100 ,to.250 .hec'tqres) oceur in iunways and on 
, , 

ailuyial' s?ils, . and b~eàu§e of the ac:c~6IatJ.on of sâlix:e· 
, 

deposits, theyare for the'greater part utilized as pastur~. 

In the' areaE as a who le, fields are, very' regular in shape. 0 

,Irregular fields ,~re found o~ly in the glacio-fluvial chan

nels, arid:in the more irregular kn,.ob and ,kettle topography, 

whe:t:'ë thé' p~cent~ge . Qf cuitivat:.ed land is ~lso the' ~owest. 
'Bath reglllar -. an(il irregulàr fields exhibit li ttl-e variation 0 ' 

• 1 

" in shape ratios. 

, 
THE RELATIONSHlP· BETWEEN THE'-- LAND SYSTEM PARAHETERS ~ND THE 
~~~~~~~~~==~--~~~=-~=-~~~~~~~----------~' , PHYSICAL LIMITATIONS - SLOUG~S AND DRAINAGEWAYS\ , 

," The reiationships between the physica1 .limi tations ~nd • 
i i> ~ 

the land syste~ parameters are shown in Fig. 6.16. The 'j?hY-H 1 
. , 

sical limitat~ons incluqe:sloughs a~d drainageways and the 
0. 

land system parameters are the sarne as in the.previous sec-

'tion. . ' 
. t 

S~ough,s are most numerous in areas ·'wi th moderately steep 

S'lopes 0 (slO~è ,:èl~SS 3)-., "henee 'the relatively high freguen~y 
in ;I.andform types K' and R as showp in Fig. 6.16 row F. The 
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4) 'situ.ated along glacio-fluvial channels, hence the lo'w fre

quency i-n landform type H •. Low densi ties are also associated 

with landf;orm types D- and G, which are dissected, J which is 

gentIy pndulat:i!ng" and 0" which is unpatterned. 

The relationships between the dr'àinageway density and 

the other parame'b:~rs are presented in row G of Fig. 6.16". 

In general, drainageway density is below five meters per hec-".-

tare with two notable excep,tions--in areas of slope class 4 ' 

,and landform type H. In both situations the drainageways are 

developed in former glacio-fluvial cha~nels. 

In summary i t cah be o,seen that sloughs are rnost nurnerous 

in kettled and ridged landforrnso and thei-r densi ty is at a ,. 

minimum in land systems wi th a high drainageway densi ty. 

TItE RELATIONSHIP BE'IWElIN THE LAND SYSTEMS, THE FIELD CHARAC
TERISTICS AND THE ASSESSED VALUE 

,-
The assessed values used in this section are the arith-

met~c means of the values of the sampled sections in a given 

land - system. The J.and system para~eters and field charac-
, 

teristics are the same as discussed previously. The results 

)are ~Tesentedin Figs. '6.17 and 6. U. 

• 
The relationship between the land systems and the assessed 
value 

There is an -appreciable range in the land values for the 

Wynyard area, 'wi th a maximum of $13, la per section in the 

ta dU • ke fhfC 'f é tith a 11 ,JI * ah ex. th ~'t • fi ,~! '-. a rh' SU pt 1 if , 1 J=s 
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fertile Oark Brown soils of land system ~~:M and a minimum 

~of $1,640 per section in the': very saline soils of iaI,'ld system 

lJ7A ' ~ 
~. The avyage véj.lues 6f $7, 000 ta. $9, 000 are found to 

occur in sorne fifteen land sys'tems wi th predomil}antÎy loam 

soils. 

The distribution of the assessed values according to land 
. '~ 

system is presented in 'Fig. 6.l7A and the reasons for both the 
, 1 

high and low values are immediately, app'arent when the .specific 

attributes of the land systems are examined. In land system~ 

with assessed values per section less than $5,000 there are 
<i .. ' 

two control factors which emerge-'-sa1inity as in land systems 

1Y7A d lJ7A d hl' h' Id' l 't f ~ N+ an ~,.an t e ow mOlstur~, 0 lng cap~cl y? recent 

fluvial soils as in land systems lU6F _and 2B6F.. When' the six 
-

larid sys..tems }Vith assessed values more--than $10,'000 per sec-

tion are examined the controls are less obvious, but the oom-

mon factors are lave1 land (Class 1), soils with a relatively 

high clay content (Class 8 or 9) and an ab~ence of erosional 

or saline ph.;ises.' , 

The general sequence of àssessed values for the various 
~ 

land systems is similar in both the Dark Brown Soi1s and ,the 

,Black Soils, hOwever, the set of values for th~ Black Soi1s 

tends to be somewhat higher for correspo~ding land systems. 

,The main factors contributing to this higher value are pro

b,ablY the greater moisture efficiency and thre higher content . " 

of organic matter in this, soil zone. 
) 

In ~ontrast, the higher 

preci~itation with subsequ~nt acidic 1eaching and low fertility 
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in the Gray L;~iSOI Soil/Zone, ~as resulted in a lower as

sessed value for occurrences of the Sqme land system. Ano~her 

factor contributing to a lower value\ is that the land in the 
1 i 

Gray L~visol Soil Zone requires clearing before it can he ~ul-
't: 

tivate'd. 

- The importance of soil texture is very clearly demon- .,.. 

strated ~n the pattern of assessed values in Fig. 6 .17À .. 
. ~-- ~ ,.. " 

Land systems occurring on soils .of clay and silty clay tex-

tures (texture group 8 and ~) havé higher assessed values 

than the other soil types. L~nd systems which are developed 

on san'dy loam soils (texture g,roup G) exhibit the lowest' as-

sessed values. 

Slope also exerts a significant' influence and i t can be 

seen that the highest land values occur on land systems wi th 

class 2 slopes. Land with class 1 slopes is'sdrnewhat less 
~ , 

, .valuabl~ because of the poorer ,draina,ge and tendency to sali

~nity. 'Areas with steeper' slopes (slope class 3) have a 

higher pe~ cent of uncuJ-tivated land; th,ere are 'limitation~ 

to the u~e of farm ma~hinery and the erosion nazard is great-

er. 

When the relationship between the assessed value and , 

landform.-ls examined, it can 'he seen that the landforrn types 

with poor drainage and steep slopes tend to have the lowest 

values. I.n the case of landform type, H the slbpes along the 

glacio-fluvial channels are too steep for cultivation and 

remain in pasture. With landform type Y the fIat poorly 

J 
.- - ---- .. -·_,,... .. -'IoI>;1" .... I,~~ •• "[f4"\\oIo .......... ~~ ..... '"' ........ ,.. .. ,, , ................. ~'. ", .. ~ ~ ..... ~ .... -. " •• - ... ~ "..,. 11'''' .~ ~ ... 
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drained surfaces experience severe ~aljnity and the land re-

. . ......,.,. d ." h' . 1 f ma~ns ~n un~mp~~ve graz~ng. T ere lS a 50 a tendency , or 

lower values to occur in '~and systems with larrdform' types K and 
c 

R: knob and kettle landso:ape in the former and ridged land-, 
, ' 

scape in th'e latter. 
, . 

The relatioI)ships between the field characteristics and the 
ssessed value l 

The\relationships between the various field character-' 

istics and the assessed value of the land are shawn in a 
" 

series of scatte~ plo~s in Fig. 6.18. Most diagrams exhibit 

a wide spread pf points but .in a fe\'17 cases, de,finite or par-

tial trends are observable. 

In the first ,pair of~,rameters (Fig. 6.18 plot no. 1), 

a positive relationship i5 observed ~etween the assessed 

. value and the percentage of ~ultivated land in bath the Dark 
~ 

Brown and the Blact Sail Zones. Land syst,ams with a high 

per cent of,cultivated land have higher aS$essed value be

cause arable land ls capable of higher returns than pasture. 

Two categories of land can be recognizèd on the scatter plot: 
, 

areas with less than.25 per cent ara~le land with assessed 

vaiues of less than ' $3,500,' and a,reas wi th more than 50 per 
\ 

cent cultivated with assessed values of greater than $3,500 

par quarter seètion. 

In plot No. 2 of Fig. 6.18 thè'wide scatte~ of points 

indicates that there is no direc~ ~el~tions~ip bet:~en the 

assessed value and the per cent,pf, regular fields. Land 
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systems in the Dark Brown Sail Zone exhibit a high per cent 

of'regullr fields whiéh ra;ge i~value from $1,500 ta $13,500. 
~ 

FiWlds in the Black So~l Zone \tend to be somewhat less regu-', 
/;. . 

lar ~t the ,range in values is also very wide. 

When the assessed value is considered in terms of field 

size (plot no. 3 of Fig. 6.18) a partial negative relation-

ship exists. However, two definite clusters can be observed: 

fields thàt are less than '50 hectares with a wide spread of 

, values ($3,500 ta $J3,500), and fields that are large to ~ery//' 
, , / 

large, with values below $3,500~ 
/ 

Very large fields are ~e~er-. 

ally unimproved pastures, hence the lower values. 
/ 

1 
/ 

/ 

~In plot no. 4 (Fig. 6.18) there i5 no apparent reIation-
/ 

ship between the fielq shape ratio and the value of/the land. 
1 

Fields generally have shape ratios of less than·S.O and values 

that vary widely. It has 'been noted that the assessed values 

tend to be high where there is a high percentage of cu15i-
~ , 

vated land (plot No. l, Fig. 6.18), however, both~ultivated 

and uncultivated land rnay exhibit variations in field shape 

and therefore the assessed value is not directly ,relate-d to 

the shape ,ratio of the field, regardless of its use. 

In-the fifth set of parameters--the assessed value and 

the slough density--(Fig. 6.18, plot No. 5) 1 ho apparent 
o 

~elationship is observed from the wide' scatter of points. 
1 _ 

In an areq where continentkl glaciatîo~ ha~ dccurred, it 

might be expected that the 1 assessed value wou Id be somehow 

influenced by,the slough d nsity. However, it must be 
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recogni~ed that the size of slaughs.and their potential for 
( . 

cu~tivation vary appreciably. Large perennial slbughs cannat 

be cultivated and so have an adverse effect on land values, 

whereas, shallaw sloughs, which rapidly "ciry up ,in sununer can 

be planted ~ith cere al crops and land values are little af--
" 

fected. 

, In plot No. 6 (Fig. 6.18) there is no apparent relation-

ship between the assessed value and the drainageway densi ty,. 
. 

The ~ssessed values vary with the areas o~pied by drainage-

ways and the d~gree of channel development. For example, in 
t 

area~where, surface dissection is very subtle, the land'can 

be cultivated and the, effect of drainageways on land values 

i8 not as great ,as in areas where dissection has produced. ' 

steep s lopes. ' Cultivation on such slopes i8 lim;ï.. ted and the 

land is ~enerally laft in pasture resultin~:in the, lower 

values. 

In the last pair of parameters in plot No,. 7 of ,Fig. 
, { , 

6.18, therè is a possibility that a rela±ionship exists bet-. . ~ . 
ween the assessed value and the n'Ümher of fields. The "larger 

numbers of fi~~S would seem to occur in areas of intiensive 
" 

cùltivation and as intensively cultivated latid tends to have 
\ ,'. ' . \ ' 

a higher value, the correspondence between the greater num-

bers of fields and a higher assessed value i5 logical. 
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General summary 

The assessed values are generally highest for the clay 
J .::,'" 

soils (group 9) and.lowest for the coarse sandy gravelly, 
1 ~ 

soils. ~ithif each sail texturaI g~oup, the assessed value 

is lowest whef'e unf,avourable~ t~POgra~hy (sllpe and lanpform) 

er salinity occurs, e~ther singly or in combination. The 

relationship between the asses;sed val.ue and sorne field J cha-

. racteristics is very subtle, 'and in others there is no obser-

vable relationship. 
1 

THE RELATIONSHIP BETWEEN THE LAND SYSTEMS AND THE EXTENT 
OF CONSOLIDATION OF LAND HOLDINGS , , 

The extent of oonsolidation of land holdings was lexa-

mined ta determine if this varied from one land system ta 

another .. The investigation was carried' out with a view ~o 

assessing the s~gnificance of the 'physical enyironment in 

~he consolidation of land. In addition, the sizes of conso-

,lidated holdings can be used as' an indication of farm sizes 

in the'different land systems. 

Landownership in the Prairies is mainly on a quarter
( 

section ( 65 hectares) basis, and so the' quarter section 
. \ 

,forros a convenient unit in which to consider land ownership. 
1 

The extent to which individual farmers in particular land 

systems, have organized their holdings in contiguous quarter 

'sections i5 illustrated in Fig; 6.19. Each~hi5togram shows , 
the per cJnt frequency of occurrence of consolidated laqd 

_'" f !, 

1 , , 

1 

! 

r 
j , 

, , 
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--holdings in ten sJze ciasses' from 0.25> quarter section to 
~ 

25 quarter sections (16 té 1619 hectares). There are 77 

histogranrs for aIl of the land systems examined in the study. 

In ge~eral, the sizes of conso1idated l~nd holdings are 

smaU" being less than eigh t quarter sections. This has 

evolved from the homestead settlement pattern which estab- . . 
lished the quarter section as a farm unit. This was often 

inadequate: and the necessity l'or sufficient productibn or 
.. 

the desire on the part of qome fa~ers to own large! land 

holdings, has led 'to so~ê' adj~stments. '" Howevero, the area . 
having long been settled, expansion in mQst cases,,,was sorne 

distance away from the original homestead because ne,ighbour-

ing quarter sections were not availab~~ and land parcels 

that came up for sale, were rdrely concentrated in the same 

place. 

~ very largè sized holdin~s 15 to'30 quarter sections 

(970 t6 1943 hectares) tend to occur on saline soils. For 
-

example 1 consolidated holdings larger than eight quarter 

lJ7A lJ6L lJ6L 1J7M 
sections, are found pn land systems ~, ~,. -N-' -rr-' 
lK6M 2K8'L 'd lY7A 
~, ~ an ~ (histograms 19, 26, 27, 36, 40, 45 and 

76).. Large consolidated holdings also occur in land systems 

with steep ~lopes such as 3H7M whic~ is developed in the 
, (' 

glacio-fluvial channels and in land systems with a low mois-

ture holding capacity such as 2G6F, IJ6F, 2K6F, lU6F'and' 

lU6F E ·(hisiiograms 10, 20, 42, 62 and 63)., 

Wind-eroded land systems such as 1J6L .lJ7L and lU6L 
EN' E .E 

, 
" 
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f 
(histograms 26, 29 and' 23) also exhibit ~ tendency to'larger 

land holdings. 
, 

\ " 
These large sizes are the re~ult of the extensive açre-

age of submarginal lands which arà generally utilized as pas-
., 

ture. 

General surnmary 
1 

The sizes ofo the, consolidated JOldings 00 show som~ 
-- y ,~- \ 

1 

~riation accordirrg to the land .syst~ms. They a.:re generally 

small in land systems with fertile soils and large ip land 

systems which are saline or have a lo~ moisture storing capa-

city. 

THE RELATIONSHIP BETWEEN THE LAND SYSTEMS AND FARMSTEAQ 
DENSITY 

Farmstead density was investigated bêcause it can be 

, °ùsed as an indirect measure of the producti'vi ty of the land 

system. 
1 ,-

To yield the same amount of income, fewer acres of 

land are requiued in fertile soits than in poorer soils or 
~ 

in areas of roagh topography. A unit are a of fertile land 

is capable of supporting more farm families than the same 
" ' 

unit ~rea located on poorer soils. 

Farmstead density is expressed as the number of acres 

per farmstead which seems a more realistic measure than the 
",' 

numbet of farmsteads per section. The data were obt~ined 
i (/ 

by dir:ect count of larmsteads on the.lRùral Municipa'l Maps 
1 
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, <\ , 
and the results are plotted as bar graphs in Fig. 6.19. 

The most.p~oductive land systems are easily.identifiable 
I! - "*~ .. 

• 
by t~~ relatively limited acreages per 'farmstead~-for example, 

IG6F IG7L IG7M ..' land system,s ID8L, w- -w:- and --w:- (hlstogr~mp 6, 7, 8 ' 

and 9). These ar'e in m?rked contrast to th,e salin~, .. land 

systems or thos~ with'iow moisture st~ring eapacity sueh as 

!J7A IJ6F ~M 
~ N+"" -N-' ~~ -N- and IJ6F, (histograms 19, 23, 4~.!. ,12 

ana 20 respeetively) where there are between 5,000 and 10;000 

aeres per farmstead. 
\ 

In summary, farmstead dens~ty is genera11y low in~1and 

systems which have saliné soils or which have a low moisture 

holding eapaeity. 
, , 

1 ~ 
, FARM SIZES IN SELECTED LAND 'SYSTEMS 

j 

Farm size analysis was carr-ied out with a vïew tb deter-

mining the extent of th~ variation 'produçed by soil and topo-
, , 

. graphie differences,', • 
~ , . 

T~e. large si.ze. of the study area as weI·! as the large 
1 

number and the very variable sizes of,the different land 

systems made it very difficult té obtain farm sizes for the 
/ 

whole Wynyard area and tnerefore only seven land syste~s,were 

selected. This was d~:me on the bas,is of t~eir 'comp.arable 

sizes and occurrence in two or three sail zones •. Data for 

total farm size were collected from the Rural Municipal Maps 

of the area and they are tabulated in 'Fig. 6:20. 

There is little systematic diffe+ence ~ween the 
ol\ ~ \. 
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various sets'of ~istograms. Ho~ever, soil and topographic~ 

differences do seem responsible for sorne of the variations, 
1 <.. 1 l 

'in farm sizes. For, example, a higher frequency of larg~r 

farms occurs in areas of finer soils: land system lJ8L 

(~istogram b) Wi~ clay lO~,l~~ustiine sOil~, hàs large~ 

fa~s than land system IJ7M (histogram c) with loamy glacial -, , 

• 

till soils". 

Where landform types differ, farm sizes also vary. Land A? 

system IJ7L (histogram a) gently undulatirig and containing 

large shallow sloughs, has a maximum size of less th an eight 

quarter sections. On tpe other hand, the largest farm in 

the nearly level unpatterned land\system lU7L (histograrn e), 

is 20 quarter sections. 

A greater variatio~ is seen in farms occurring in dlf-

ferent soil zones. For example, land system lJ7M (histogram 
~ 1 

- , 

c) in the Dark Brown Soil Zone has a greater frequency of 

farms <Df more than six quarter s,ections" than land system 

IJ7M (histogra~ d) in the Black Sail Zone. The zonal d~ffer-

lK7M d 2K7M ence is better illustrated in land syptems -- an --_ , w- w • 
Land ~ystem 1~2~ (histogra~ g and r)' in the Dark' Brown Soil 

Zone contains farms as large as 20 quarter sectiçms, whereas, 

in the same land system in the Black Soil Zone, farms do not 
-~ .."", 

ëièeed,15 quart~r sections. The same trend is seen in' the 

)t. 2K7M 
four se~ected occurrences of land system~. In the Dark 

... 
Brown Sail Zone, this land system'exhibits larger farms than' 

is the case in the B~ack anq Gray Luvisol Soil Zones 

, v 
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(histograms 1 and m). 

An increase i~ elevatiod is a factor ln the tendency ta 

smaller f'arms. A. comparison of, two tccurrences of lapd sy

stem 2~M (histograms j and k) in the Dark Brown Soi~ zon~ 

shows that the l~nd syst~m which is located on bigheb ground 

(600 - 642 meters') has 30 per" cen~ smal~ farms of 1. 5 "quarter 

sections compared with 25 per ~ent in the same land system 

at an elevatioh of 518 - 600 meters. The per cent frequency , , 

of small farms increases progressively with elevation--for 
2K7M • . ~ • 

example, land system --w-- (histogra~ 1) at.an elevation bet-

ween 518 and 683 meters, in the Black Soil Zone has 35,per 
1 

cent sma~l farms, the frequency inc;easing,to 48 pe~ cent in 

the Gray Luvisol Soil Zone (histogram m) located between 683 

and 765 meters. 
_, 1 

Moisture limitations could be a factor contributing to 

the larger sizes of farms in the Dark Brown Soi~ Zone, where 
... 

large holdings ,could be an insu~ance against crop failure; 
.# -.-, .,ti'!"!='-. \ -- ... 

Within. the, selected land systems, the. h~gher frequenc'ie,s 

of small fàrms of 0.25 quarter section to four quarter sec-
i 

tions are probably t~e rësult of farm managemen~ problemS such 
l , 

as timeliness in seeding, swathing and harves~ing. 

General sutnmary 

Farms are generally small in the selected land systems, 

with the Dark Brown Soil Zone exhibiting larger farms. Sail 
,F' .,. 

~aterials and texture do not contribute significantly to 

1 
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' .. 

differences ,in farm sizes, whereas, the greqtest variation 

occurs :with a change in 'e'levation,. particularly in the Gray 

Luvisol Sail Zone. 
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CHAPTER 7 

.(, 

CONCLUSIONS· 

Land system mapping has been applied extensively in 

221 

several countries paFticularly Australia where the signifi

canee of the land syste'rn approach :Êo~as~eS~ing the agfi,cul

tural potential of~the areas studied, ~~~en Cl~lY demon

strated. In Canada, the land system approach has only re~ 

cently beèn investigated and there has been more ernphasis on 

its application"to forest,land. This study of the Wynyard 
-"- ' 

area is OIlii! of the f~,st to apply the land system mèthodology 

to an area of intens~ve grain cultivation. 
,,! . , 

In the study it wa$ dernons~rated that land systems can 

be defined, in te~ms of pedolo~ic and geomorphic ch~racteris

tics which are recognizable on ~he airphoto and on the ground~ 
0:. 

The~identification and mapping of land systems in the prairie 

l~ape wa~ readily accomplîshed us~g 

whi te PairPh'oto'graPhS wi th nominal ::;cales .. 

vertical black and 

ranging between 

1l73,000 and 1:82,000, and a land system map at a scale of ' 

1: 250, ooq was prepar,ed. 

LAND SYSTEMS 

Five soil-climatic subzones were recognized and within 

these, 77 9istinct land systems were delineated'and classi~ 

fied u~ing an alpha-numeric coding system. This level of 
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~ubdivision is adequate for a sca,le of 1:250,000. However, 

for large scale mapping, fUirther subdivisions could be used, 

depending on the amount of detail required for the particular 

project. 

It was fourrd that there was generally good correspon-
~ It ....... 1 

dence between the land, systems 'and their agricultural, use. 

Land systems on relatively gentle to~ography have a 

percentage of arablé lanp, for example, land system 

higher 

IG7M 
w-

although dissect~d/has less than five per cent slopes, and 

arable land covers 98 per cent'of the area. Land system 
"-{ 

lJ6L 
~, which is gently undulating, and lU9L-, which is near'ly 

level and unpatterned have 90 per cent of their areas under 

eultivation. ~s the gradiént increases! t:-he proport'iqn of 

arable land beeomes less. On, • . 3K7M land systems sueh as -w;-
31<8M and ~, because of the high risk of erosion on their steep 

t1 ' 

slbpes, there' is only 70 per cent of the area under eulti-

vation. 

In areas where erosion is a hazard, it was fO~~h~t 
soil 'èonservation measures have generally been app ied'. For 

. lJ6L • ' , 
example l in land system ~, whieh is' severely w~nd eroded, 

strip cropping i5 praetised., On the poor unimproved poils 

which are ,saline ~r whieh have a low moisture storing eapa

city, crop yields are low a~d poor rnoisture storage can also 

r~t in ,soil drifting. Land systems \llith these eharaeter-

isties are best left uneultivated. In the 

was found that saline land systems sueh as 
" 

Wynyard area it 

lB6M d lJ7A 
~an ~, 
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and land 

2B6F ~nd 

systems which rave low moisture retention such as 

2K6F, ar.,e generally utili'zed as pastures. 

1 - ' 

1 
LAND SYSTEMS AND FIELD,ÇHARACTERISTICS -

J 

In th~ second section of th~~tudy tne land system frame-
1 
1 

work was used as a bas~~ for examining sorne of,the other fea-

tûres of the agricultural landscape of the' prairies, such as 
, 1 

1 

field chara~teristics and land value. 
1 

'It'was found that in the different land systems, there 

is little variation in the number:s of ,fields. Field sizes 
! 

are large in land systems with saline . IJ7A ' 
s011s such as ~ and 

lY7A 
~, and in land systems with a low moisture storing capa- . 

city, such as 2B6F. This is because such areas are ~ot cul-

tivated and the dominant land use is grazing. Typical field 

sizes in these land systems are 120 ,to 200 hectares (200 to 

500 acres) cornpared with 20 to 60 hectares (50 to 150 aéres) 
o 

i,n the areas 'wi th cereal crops. 

Field shapes are generally s~uare or rectangu~ar, how-

ever, spme land systems where the soil is susceptible to wind 

érosion exhibit fields, with large shape ratios--the relatively 

narrow field widths minimizing the effect of wind. Land 
- \ 

IJ6L -
syst~m ~, severe~y._wind eroded, strip cropped and with a 

high sh~pe ratic;> o~ 6.7, provides ~n excellent illustrati,on. 

The major physical interruptions-,-sloughs and drainage

w~ys--were asèessed in relation to land systems. Sloughs 

are most numerous in kettled and ridged landforms with a . 

. . 

, 
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density of O.ll sIough per h~ctare, and infrequent in unpat-
, 

terned landscapes where the density is only 0.04 slough per 

hectare. 

Drainage being centri~etal in knob and kettle topography 

and to a lesser extent, in ridged landforms, the density of 

drainageways averages ~ meters per hectare. This density is 

considerably lower,than that for dissected landscapes where 
~ 

the density averages 9 meters 'per hectare. 

INTERRELATIONSHIPS BETWEEN FIELD CHARACTERISTICS 
. , 

The interrèlationships between the various field charac-

teristics were also investigated and it was found that posi-

tive relationships existed between: 

(i) the number of ,fields, and the pere cent of culti-

'vated land; 

(ii) the numbe}" of fields and the field shape ratio; 

(iii) the 
'/ 

number of fields and the drainageway density; 

and ~ 

(iv) the shape ratio~él.J1d the 
-) 

per cent of cultivated 

land. °0 -

N~gat~ve relatio~ships are found between: 

(i) 
, 
(ii) 

> 1 

. ~:v the numbèr of fields and the av~rage field s~ze; 

the average field siz~ and th~' per cent of cul ti-
\ 

, va ted land..; and 

(iii) the per cent,of regular fields and the slough 

density. 
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"In the other pairs of p~rameters exarn~, there is no 

apparent relationship. This,is'partly because~f the general 

uniformity of the checkerboard pattern of land s division 
: ' 

in the prairies and partly because very frequently, it is 

'the cumulative effeçt of the physical environment ,rather than 

a siri~le factor that is'responsible for the character'of a 

given region. \ -0 , 

FIELD C RACTERISTICS AND ~ND SYSTEM PA~ŒTERS 
. 

Wh n she field characteristics were examined in relation 
.. 
ta the land system pararneters -slope, landforrn, sail material 

• # 

and texture--some direct links becarne apparent. The results 
"', .... 

show that the largest nurnbers or fields (ni~e fields per sec-

tion) oècur in areas on the gentler slopës, pa~ticularly in 

dissected landscapes, such as landforrn types D and G, apd on 

unpatterned land (landform type U), \.,hereas, the smallest 

numbers (three fi~I'ds per section) are present in landform 

type H (glacio-fluvial channels) and l,andform type Y (run

ways) ~hich are for the greater p~t in pasture. 

/ When considered in relation to soils (parent materials 

and texture), it was found that the largest nurnbers of' fields 
l , 

(eight fields per section) occurred on the finer textured 

soils, whereas, few fields (three fields per section) occurred 
G 

l , 

on the alluvia;J. materials. In th/e latter situation, salinity 
, ' 

is often a major problem and \ields lef: 

a~e very large (120 to 200 ~ectares) and 

" 
~ , 

., 

in native pasture 

for the greater part 

r-
i , 

, 
l, 
• 
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located,in r~nways. 

r "l~ d' 1 t l' t t d th th n rev1ew~ng an sys ems was no e at e percen-
.' 1 

tage of arable land is higher in areas with gent 1er s~opes. 

Cultivation is limited by the steepness of slopes and the 

highest percentage of cultivated land occurs on undulating 

land. This control becomes very evident when ~aéh land system 

parameter is exarnined in4ividually in relation to the propor-
• .<1. t ' 

tion of 'land unde~ cultivation~' Very steep slopes (Class 4) 
" , 

with five per cent gra~e ha~ the l~west perce~tage of cul

tivated l~nd, ~nd areas with gentle slopes (Class 1 and 2) 
. , 

have the highest percentage 6f, arable land. When ~~ndforrn 
. •. 

type is consid~red, it is found that landform types with 

steeper slopes such as H (glacio-.fluvial channels) and 'l 

(ru?ways) have only ~0-?2·per cent of their area under culti

vation .-

rn,assessing the area of èultivated.land in relation to 
/// , 

, , 0 

soils, it was found that sandy loam soils (texture group 6) \ 
• ~ 1 . 

because of its lower moi'Sture holding dapacity'has only 70 
'\\ . , 

per cent under cUltivati~n dompared with 90 per cen€ for 'the 
\ ' 

heavier soils (te~ture group 9). Low moisture storage also 
1 

accounts for only 60 pe~ cent of fluvial soils being cul ti-

vated. Soils ~f alluvial'materials are poorly drained and 
, 

often saline with the result that onfy about severr per cent 

is under cultivation. 
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LAND VALUE 

The extent of the variati9n of thf-assessment value of 

the different land systems, was also investigated. It was 

found that the major physical control on land values is sail 

texture, with clay soils having the highest values- ($12,300 

'per section). The lbwest values are $1,BO~ for saline soils 
;1 

and $3,000 ,for gravelly fluvial soils with a very low mois-

ture storing capacity. 

When the assessed val~es were examined in relation ta 
• 

field characteristics, few"definite relationships were found. 

positive relationships wer~ observed between (i) the assessed . 
value and thè percentage of cultivated land, and (ii) the_ 

assessed value and the number of fields, whereas, a negative 
\ 

"\ relationship existed between the assessed "value a.nd the aver':' 

age field size. Land under cultivation has a higher value 
-

th an pasture- and since cultiv"ated land tends 'ta be divided 

into relatively large nurnbers of fields, a sQction which is 

cultivated contains smaller fields than one which is in pas-

ture. 

FARM SIZE 

The investigation of farm sizes in r,lation ta land 
, ~ 

systems, shows that smaller farms (0.25 t 4 quarter sections) 

~r~ predominant. Larger farms'(lO ta 2 quarter' sections) , 

do occur in areas with finer soils, suc as land system IU8~, 

on very ge~t~e topography as in land 'system lU7L, and ir land ' , J 

.J7' .. 7Lj;ü, ... -~", _ ....... ~ .... ...) ... I.o~":"":'''''~~'~~~'''iiQ1ll.~''''~I'<_~Iopl'''''~~f~'''''I'-''~'''~'').'4-~_''''~1 hl .ù ... ". 
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systems of the Dark Brown Sail Zone~ At increasing elevations 
" 

there appears to be a decrease in farm size, particula~ in 

the Gray Luvisol Soil Zone. This is probably due to the 

greater significance of mixed farming in this area. A~though 

natural grassland for grazing is limited, forage crops are 
"~ 1 6 

important, resultirig in mo~e livestôck produétion or dairy 
/ 

-farming which requires less land than sma~l ,grain farming. r 
An examinat~on of the~extent of consolidat~on/of farm 

~and, shows' that in lan~ systems ,which have fertile soils, 

there is a tYPlcal farm size of l te 4 quarter sections. 

whereas, in land systems with saline soilè or soils with a 

low moisture storing capacity, the sizes are appreciably 

larger, ranging between 15 and,30 quarter sections. In the 

former 'group of land systems farmstead density is 700 acres 
, 

(280 hectares) per farmstead. In contrast, land systems wi;th 

poorer soi1s have a lower capacity for supporting farm fami-

lies and farmsteads are therefore ·sparse, with a~ensity of 

8,500 acres (3400 hectares) per farmstead. 

It has been demonstrated that land system mapping is 
c 

very useful for.land evaluation. In the Wynyard area there 
\ 

is good' correspondence between land use and the soil capa-

~ilities, however, in an intensively cultivated area where 

the mois~ur\ efficie~cy is critical' for crop growth and where 

the danger of soil erosion is ever present, a re-eva1uation 

of land is essential fo ensure high cr op yields~' 
<! 

In addi-

tion, with the growing demands for food, it ~s imperative 
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f 

that the soil which is' one of the 'most valua~le natural ré
l, 

sources is used wisely. It i's hoped that tl)~'s' study of land 
/ 

s~stems T field characteristics, land valu1an~' farm s·ize, 

will' contribute towards- a bettér und~~standing of the land 

in the Wynyard area. 
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Fig. 6. 19 P~Jrcent frequency' distribution 
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of size of consolidated holdings 
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Stereogram of land systems 287M and ~ 

Both land systems are charactenzed by numerous 
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sloughs, whereas, the latter has numerous sloughs 
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PLATE 8 

f d lG7M 2G7M and 2K7M Stereogram 0 lan systems --W=-, '-W-. -W-

The flrst two land systems are charactenzed by a 

hummocky knoll and swale pattern wlth external 

dramage, such as at x, and occaslonal sloughs 1 n 
2K7M contrast, land system ----w- IS dramed IOternally 

to numerous sloughs 

Land system ~ showmg fields of flPenl;:;g WlleJt wlth green 

Immature crop where dralOageways, occur / 

('Location Sect 10, Tp 32, R 16) 
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A Ground stereogram of land system ~, wlth subtle surface dissection (x) shown by 

darker 5011 patterns ( Location . Sect 27, Tp.29, R 26' ) 

B. 2G7M Ground stereoqram of land system -w- wlth external surface drainage through dlssectlo)ls 

at x Location Sect31, Tp31, R 15) 
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16 July, 1970 
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PLATE 1 a 
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Stereogram of land system 3H7M Thl~ land system 

exhlblts a channelled surface of eroded 'valley slopes 

and alluvlum bottom,lilnd 1 t serves as the drainage 
2G7M outlet for the nelghbourln~ land system -w-

Drainage Ilnes are marked at x 
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Ground stereogram of land system ThIs 15 excesslvely salIne and the dominant 

land use 15 pasture. (LocatIon Sect.4. Tp 33., R 19 ~ , 
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Stereogram of land systems l# and ~ 
The undulatmg pattern. of the former 15 characterrzed 

by low relief wlth a few sloughs The fme sandy loam 

sOli "of lacustrrne orrgllJ 15 subject to severe wlnd eroslon 

and 50 thls land system 15 ohen charactenzed by a 

strlp croppmg pattern 
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A Ground stereogram of land system 1 J8l showlng a cultlvated field which has been swathed 

B. 

, 
apart fram the late seeded slough whlch ,was not rtpe enough to swath 

Location Sectl; Tp 32, R 27 ) 
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Ground stereogram of land system 1 J9L. The undulatlng topography 15 clearly vIsible at x. 

The"crop ln a fewÎate seeded sloughs remaln standing untll mature enough to harvest 
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Date 16 July, '1970 . 
Location Tp 25, R,24 
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PLATE 1 5 

Stereogram of land system 1 J7M The land syst 
't f 

15 characterlzed' by a pattern 'of low relief wlth 

numerous shallow sloughs 

B Ground stereogram of land system 1 J7M showlng a field of wheat whlch has been swathed 

The sloughs were not seéded Location: Sect 11, Tp,24',R 25 ) 
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A Scale(Nommal) 1 '82,000 

NAPL Ret: A 21740·69, 7Ù 

Date ~ 24 JUly, 1970 

Location Tp 29, R 2?' 

B Ground stereogram of land system 1 W!! 
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PLAT~ 1 .() 

Stereogram of land system 1 ~~ near the town of 

Nokomls ThLS land system IS characterlzed by' a knoll 

and kettle pattern 'of low relief wlth numerous Internally • 

dratned sloughs 

( Location' Sect 20, Tp.29, R.21 
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PLATE 1- 7 

A 
li 1~7M . Ground stereogram of land system 'li=" showlng a mature crop cover apart from the sloughs 

whlch were seeded at a later date (Location Sect.24. Tp 30, R 26 ) , -

B Ground stereogram of land system 1 K7M showililg fallow land Wlth grassy sloughs whlch have been 

ha~sted for forage (Location 
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'" Date 24 July, 1970 
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Location Tp 30, R 18 

B Scale(Nommal) 80,700 

NAPL Ref A 21663· 33,34 

Date 20 July, 1970 

Location Tp30,R16 
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PLAT~' 19 

Stereogram of land system ~ ln the 

Black Soil Zone 

Stereogram, of land system ~ ln the 

1 

Gray Luvisoi SOli Zone, The soils sQowmg 

through the crop caver are slgnlflcantly 

IIghter ln tone than the Black Salis '!Ibove 
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PLATE 20 
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Ground stéreogram of land system ~ at the foot of the Touchwood Hills 'The eroded knolls ( x) 

are a distinct feature ln the landscape. (Location Sect 27, Tp.30, R 18 ) 
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PLATE 2 1 

Stereo~ram of land system 3Wl'" This land 

system IS characterized by knolls wlth steep slopes 

and numerous sloughs. 
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Ground st,:reogram of land system ~ 
(LocatIon Sect 21, Tp,30, R 27 ) 
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showlng hlghly eroded knolls, 
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Ground stereogram of land system ~ ln the Allan Hllls:, 

( Location: Sect.12, Tp.28; R 27 ) 
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NAPL Ret . A 21663 - 20, 21 

Date 20 July, 1970 

Location Tp.31. R.26 

G d ' f 1 d' 2R7M roun stereogram 0 an system -.,r 

,2R1'M 
Stereogram of land :system ----w-

PLATE 23 

Characterized by 

an area of almost paraI/el eroded nages and swales, land 

system ~ appears ln marked contrast to land system 

lJ7M whlch exhlblts an undulatmg syrface of lowér 

relief on slmllar matenals. 

( Locatron : Sect 6; Tp 31, R 26 1 
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PLATE 24 

Stereogram of land system ~ Th'ls land system 

occuples a shallow depresslon between land system 

1 U8L (a level, unpatterned areal and land system 1 J8l 

whlch exhlblts a pattern contaJnlng numerOU5 large 

sloughs The undulatmg western section (land system 

1J7L) conSlsts of loam textured lacustnne matenals , 
wlth frequent small slou'§hs, 
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PLATE 25 
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Ground stereogram of land system ~ showmg salt accumulatlort and salt tolerant Sallcornl~ 

'--( LocatIOn 
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Sect 2, Tp 28; R.251 
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, PLATE 2 6 

Scale(Nommal) 1 80,400 - Stereogram of land systems lU6F, 1U7L and 3H7M . . 
NAP L Ret A 21650 - 177, 178 Land system lU7 L IS unpatterned The surface 15 nearly 

Date 16 July, 1970 level, and the loamy lacustnne solls have a flner 

Location Tp 27, R 28 texture than the unpatterned sandy fluvial matenals of 

land system 1 U6F The drainage pattern of land system 

t' 

3H7M con51stlng of efoded valley slopes and alluvlum 
\, 

bottom-Iand IS ln marked contra~t to the other two 

land systems 

.J 

l, 



• 

A 

,PLATE 27 

Ground stereogram of land system 1 U7M wlth Its nearly level, unpatterned land5cape 

Moderate jurface stonme5S 15 charactenstlc of the moramal matenals of thls land system 

(Location Sect.24, Tp 25, R 29 ) 

" 8 Ground stereogram of land system 1 U8L The landscape Îs nearly level wlth few sloughs 
1 

ln contrast to land system 1 U7M above, the lacustnne mater,lals contam no stones 
/ 

(Location Sect.29, Tp 30; R 24 ) 
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Ground stereogram of land system ~ 
(Location Sect.16, Tp.24, R 25 ) 
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wlth hlgh accumulatIons of salme deposlts 
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