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A STUDY OF CERTAIN GENETIC SOIL TYPES OF THE SWAN RIVER AREA OF MANITOBA
I.  INTRODUGTION:
In conducting a soil survey of the Swan River Area of Manitoba in

1950 and 1951 it was found that many of the dominant soil types presented a

complex classification problem, The main reason for this problem was that
the soils in two of the main landscapé areas appeared to be in a state of
fransition and were not climax types of soilo . In one area the soils showed
certain morphological characteristics normally found only in soils developed
under pfairie-graspland,conditions but where the dominant native vegetation
was trees. The soils in this area showed some biackearth characteristics and
gsome grey-wooded characteristics., The soils in the other landscape aiea
appeared to resemble blackearths and yet, on closer inspection it became
apparent thatbsﬁch factors as drainage and parent material may have had a

profound influence on the type of soils that had developed within this area.

As the reconnaissance survey of the soils in the Swan River Area

progfessed it became obvious that a more detailed study was necessary before
these soils could be properly understood and classified. Therefore the study
herein reported was undertaken, The results have clarified the concept of
the soils and enabled the aﬁthor to offer a classification of some of the
soils in the Swan River Area of Manitoba.

II. ' LITERATURE:REVIEW:

There is very little published information about the Swan River Area
of Manitoba pertaining to its phjsical features auch ﬁs.'soiis, climate,
.geology and vegetaiion. A few of the early explorers did pass through this
area ana wrote down their“impressions. Dawson (5) in 1859 makes references

to this area and says, "On June 10, the time at which we passed, the trees

were in full foliage and the prairie openings presented a vast expansive green

_-l-
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sward.“ This is proof that at least one ﬁundred‘years agorthe vegetation was
. a mixiure of woodlend and prairie. In another account; which as far as can
be determined, refers to the Upper Valley Plain, Dawson (5) statess "We pass
through a beautiful country presenting an equal exient‘of woodland and prairie.
As we p:oceed (up the valley)'the openings become larger and the woods lese
frequent.”

Tyrell (26) in 1887 referred to the area, now designated as the
Lower Valley Plain as the "Great Meadows"., Of this area he says? “They
are widé stretches of rich, flat land, covered with a thick growth of long
grass, separated by narrow irfegular belts covered with willow, and small,
sometimes large, péplars." This obserﬁaﬁion ig in agreement with the fact
that tbday_the soils‘and vegetation in the Lower Velley Plain érea show
definite signs of having developed under cohditions.of poor . drainage orrmeadow~
landfconditions;
| In 1938 Ellis (11) wrote briefly on the Svan River Area and reported
that iﬁ some places it appeéred that deep blackearth soils hed been invaded
by woodland and have given‘place to éegrading blackearth soils., This aﬁthor
(11) explains the tenm""degrading blackearth? as follows: "The degrading
blackearths (or grey-blacks) are soils which were developed as biackearths
with blackearth characteristics, but with the invasion of woods, the soil
climate became more humid and phe soil-forming processes became modified,
Greyish blotches now appear in the dark portion of the soil profile and a
somewhat heavier "B" ﬁorizon has developed,>duevto the increase in the per=-
colation of water, and to thé different feeding habits of the trees., In the
‘heavier horizon, which'develops below the surface horizon in this soil.type,
' the granular structure gives place to a nutty‘structure and the 1iﬁe tends

4o leach deeper in the profile.”
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Mitchell (19) statess “The term "degraded blsck" is used to describe
a former grassland (black) soil that under the influence of later forest cover
has developed some of the features of the podsols (forest) type of profile.”
He goes on to state alsq that, "The nature of the degraded black soils is
determined 1argsly by the relative length of time it has been under a tree
covér,‘and the degree to which it has leached.“ These transitional soils in
Saskatchewan show considerable variation; on the one hand.the organic matter
in the slightly degraded black soils is similar in contenf and distribution
in the profile to that found in the blackearth s011 while on the other hand
strongly degraded black 301ls bear a close resemblance to the grey-wooded soils
especially in their low organic matter content and the presence of a leached
"A>" horizon.

Mitchell (19) also states that, "Where true black soils are found
- to0 occur under wooded cover, it is assumed that the tree invasion is of too
fecent‘occurrence to have caused leaching, or degradation of the.grassland
. profile." 'This concept of degrading blackearths is also supported by Joffe
(14) who quotes Ruprecht as explaining the occurrence of chernozem soils
under forest vegetation by advancing the theory that forest had invaded the

prairie region after'the chernozem had been formed,

In most of the heavily fprested areas of the Swan River Area a
podzolic type of profile has developed and these soils have been called
grey-wooded. According to Ellis (11): "The virgin (grey-wooded) soils (of
' Manitoba) are characterized by a leaf mat of forest litter, and a grey platy

structured ash-like "A5" horizon varying in thicknsss from /4 to 7 inches.
Between the leaf mat and the "A>" horizon, a grey;black crumbly "A;" horizon
may be present where the organlc matter from the leaves has been mixed with

the upper few 1nches of 5011 by organisms. In some cases the grey-black

crumbly "A1" horizon is absent. Below the ash-like "AQ"™ horizon a well
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»developed nutty structured "B" horizon occurs. This is the zone of accumulaticn
of clay and humus materials 1eached from the ?ﬁ” horizon. Below the tough‘"B"
horizon, which varies in color fiam‘reddishrbroﬁﬁ‘to grey-black, there is also
a zone of lime carbonate accunlation. This grades into the unde;lying parent
material, . ee.sesss These soil characteristics indicate a more moist condition
than is found in theﬂblack earth regions of Manitoba and that there is suffiecient
moisture to ceuse leaching of the upper part of the profile but not enough to
cause leaching of the lime carbonate completely out of the profile.”

'According to Mitchell (20) and Ellis (11) meadow soils are commonly
associated with flat dep:essional topcgraphy where surface and profile drainage
condiiiens are very poor. These soils have a mucky surface horieon very high
in organic matter. Another characteristic cf meadow soils is the iron-stained
sub-soil. Free lime carbonate may occur at or near the surface in these solls.
The native vegetation consists largely of swale grasses and, es these meadows
dry up or are drained, willow and poplar tend to invade the area.

The transitional or intergrade soils referred to above usually have
rather complex profile patterns because more than one soil-fcrming process has
been responsible for their development. These soils require considerable study
in order to comprehend the operative processes. Marbut (18) concluded that
field examinstion cannot supply all the data needed to determine the cﬁaracter
of a weathering process or the extent to which the process has gone., The
degree of weatherlng is measured by the amount of loss or shifting of con-
stituents, while the character of the process is 1nd1cated by the constituents
that have been made mobile,

Mitchell (21) cautlons that the value of laboratory studles depends
upon how well the samples obtained represent the soils under discussion. Ina

study ef soil gen931s and classificetion he states that field ebservations are

of paramount importance.



III. INVESTIGATIONAL PROCEDURE:

Ao Qutline of Field Studiess

| The field investigations were made bykthe auther while working‘with
~the Maniteba Soil Survey when it carried out a reconnaissance soil survéy of
the Swan River Area in 1950 and 1951, The procedure employed by this type\of
survey involves making a'traverée around every section. The primary objective
of these traverses is to observe, to classify and to map the seils as they
exist in the field. The secondary objective of the traverses is to note any
feature of the landscape which has a direet or indirect influence_on the soils J
occurring in that location. It was while engaged in this survey that the {
author was able to make the nécessary fieldAinﬁestigatiens and with the aid
of the informatién,secured by the survey, to map the distribution and location
of fhe problem soilsge |

The field investigations invelvéd;‘(a) observationé of the area
as a whole and (v) investigation of the soilé‘within the~respeetivellandseape
areas. GbservatiénS'were made of the Swan River‘ﬂfea as a whole with respect
to such features as; location and extent, surfacngeological deposits, relief,
drainage, climatefandtnative vegetation. The area was divided into natural
landscape areas, each of ﬁhich~was then studied in greatervdetail. thatiqns
were made of ail-featﬁrss that appeared to have a direct or indirect influence
.on the soils developed within each landscapg area. ‘

The investigation of the soils in the field showed that marked
differences in soils occurred betwsen the”differént landscape areas. The
soils in ihe,Mbuntain Landscape Area are all mature grey-wooded soils and are
easily claésifiedg _Nevertheless; one of these mature soils was selectéd for -
this study to show the degree of weathering which has’océurred in a grey-wooded
soil under forest gonditions; and to provide a basis fof comparison with the

other less severely weathered soils which present problems in classification,
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The soil selected from the Mountain Landsca@e Area was the well-drained member
of the Duck Mountain soil associatioh;/: This is a paxure grey~-wooded soil
developed on glacial till.

In the Valley Landscape Area the soils of the Upper and Lower Plainé
differ greatly., On the Upper Valley Plain the soils are in a state of itrans-

ition and there is evidence that a tree invasion is occwrring where once

~ prairie-grassland conditions prevailed. The degree of tree invasion and its

influence on the soil profile varies considerably. Here, two soil associations
were selected for study. The Crestview soil was selected from a part of the
Upland Plain where tree invasion was complete and the soil showed definite
signs of degradation. The Kenville soil was selected from a part of the
Upland Plain where the tree.invasion.was more recent and the soils still
retained characteristics peculiar to Blackearths.

In the Lower Valley Plain the dominent soils appear to have been
influenced>by poor or imperfect draiﬁage conditions., The Valley soil was
selected to represent this condition.

Representative profiles were selected for each of the aforementioned
soils and a complete morpholegical descfiptien was made of each soill profile
in the field. (See Pages 19-28). Suitable monoliths of the profiles were

secured for laboratory-Studies.

B. Outline of Laboratory Studies:
Determinations were made which were designed to give information

on the chemical constitution of the horizons of the soil profiles and the
pedolegical processes responsible for their development. The determinations

selected were:

;/'Soil asseciafion ﬁamesvestabliéhéd'by the Manitoba Soil Survey.



(2) Reaction;

(b) Total Exchange Capacity,
Exchangeable Cationss

.(c) Nitrogen; | ,
(a) Organic Carbon and Organic Matter;
(e) Calcium Carbonate; )
(f) Ammonium Tartrate Extractable Iron.
IV,  FIELD INVESTIGATIONS: |
A, vGeheral‘Deécrigtidn of Swan River Areas
| 1. Location and Extent: ' » 7
The area designated in this thesis as the Swan River Area of Manitoba
includes all the iand lying within Townships 32-38, Bahges 24=29, W 1 inclu~
sive, except that which is in the Porcupine and Duck Mountain Forest Reserves.
(See accompanying méps.)
This area embodies approxiﬁately 579,840 acres.
R. Surface Geolégical Depositss
‘_Acéording to Tyrell (26) the Swan River Area consiéts largely of a
' preglacial'valley,cut through the Cretaceous plateau of‘the Duck and Porcupine
:Mbuﬁfains. The exact age of the valley is uncertain but Tyrell considers it
ney be of Pliocens Age. He states (26) that, "During the glacial period the
valley was ascended by a lobe of tﬁe great glacier of the Winnipeg baéin, and
* after retirement of this glacier most of the lower portion of the valley was
oceupied by a wide bay of Lake Agassiz, and is now generally covered with
lacustriﬁé or alluviel sands and clays."
When the glacier withdrew it left a relatively thin deposit of
glacial till on the valley plain, However, since glaciation, a great deal of

‘the till has been buried under deltaic and shallow lacustrine deposits.
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Presumably most of these deltaic and shallow lacustrine deposits were carried
in from the west by a large flow of water down the Swan River channel. The
deltaic and lacustrine nature of the deposits is due to the fact that the
area where the deposits now occur was inundated by Lake Agassiz at the time
of their deposition. Although most of these deltaic deposits were carried in
from the west, some of ﬁhem are producté of erosion from the neighboring
mountéins. | |

| The former inundation of this area by Lake Agassiz is evidenced bf
the occurrence of numerous old lake beaches. In some'places these beaches
ére quite distinet although not continuous.

Since the recession of Lake Agassiz, the topogra@hy of the deltaic
deposits has beenvehangéd by erosion. In the Upper Valley Plain the deltaic.
deposits have been eroded by many stream dhannels until now the area hag the
fbrm of a much bisectéd plaine The surface geological deposits found in the
mountaln areas consist largely of glacial tillvand modified shale clay drift
deposits, |

‘ _ In the Lowlands Landscape Area the surface'geological deposits
congist mainly of glaciél +ill modified by wave action, Considerable tracts

of peat cover the glacial till in this region. (See Map No. 2.)

3. Relief: 7
The general relief of the Swan River‘Area is shown by the Contour
Map.(S8ee Map No. 1.) The lowest elevation is in the northeast portion of
the area where it ié 900 feet A.S.L. The valle&’plain rises gradually toward
the southwest and at the Manitoba-Saskatchewan border (Range 30, W 1 ) the
elevation is between 1300 and 1400 feet A.S.L. This gradusl rise is
interrupted in some places by the occurréncevof an escarpment, This escarp-

ment is especially noticeable in Township 35, Range 27 and Township 35,
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Range 28 and here serves as the dividing line between the Upper and Lower
Valley flains. The whole valley plain is about three miles wide at the“Man_itoba-
Saskatchewan border (Range 30, W1 ) and gi'adually broadens out to about twents;
miles in width as the eastern limit of the Swan R:’Lirer Area is apprdached.‘

To the northwest the relatively smooth valley plain' landscape grades
into the steep slopes of Porcupine Mountain. The Porcupine Mountain rises up
to over 2200 feet A.S.L. To the wés’c., in Township 36 and 35, Range 29, the
valley plain is interrupted by Thunder Hill. (See Figure No. 1.) To the
southeast the valley plain grades into the relatively steep northern slopes
of the Duck Mountein., To the northeast the land surface of the valley plain
continues to flatten ocut a.nd givés place to, or merges with, the Méni‘hoba

LOWlands.

4o Dreainages: )
The draihage generally is towards the northeast’conforming with the

general slope of the area. (See Map No. 2.) The Swan River and the Woody
River cohs‘bit.ute the two main drainage systéms of-the area. These two systems
ére separa’c.éd by a height of land which is, in many places, a deposit of till
extending from Thunder Hill northeastward -across‘ the area between the two
riveré. The Swan River drains the larger part of the area as well as the
run~-off from the north:slopes of Duck Mountain. The Woody River drains the
northwést portion of the area and collects the run-off from the southern slopes
of Porcupine Moun’c;ain. For the most part the drainage can be considered as
| good. However, as the lower elevations ‘(1000 and 900 feet A.S.L.) are approached,
surface drainage into the river channels is somewhat impeded and poor drainage
conditions are common in the Lower Valley Plain.

5, Climate and Vegetations

The mé‘béorélogicé.l data for the Swan River Area is very meagre and

incomplete., Some data have been recorded at the town of Swan River which is
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situated'in a more or less ceﬁtfalvlecatien in the valley. These data have
been well summarized by W.A. Ehrlich (10) as fellows: "The precipitation
_ recerds.fef twenty-four years show a varieticn in summer rainfall (April -
@gteber) renging from a low of 5.7 inches in 1926 tov20.5 incheé in 1901,
These veriations indicaie that the area is subject to periedic dry perleds as
bﬂgll as periads‘in which excess moistufe condltiens prevail, Only five years
data en winter precipitatien are available and thelir range for the menths of
November to March was 2.7 te 5 inches. The informatien en total annual rain-
fell at Swan River 1svincompleté and t00 uncertain to be ﬁeliablé.” |

#The temperature records at Swan River indicaté an annual mean of
32,8°F énd & seagonal mean temperaturé for the summer months of 51.1°F (i,e.
23 years average for April to October inclusive)."

Although these meteorelogical data‘are incomplete it is significant
- that it iﬁdicates a wide range in pfecipitatien between we£ and dry seasons.
It can be readily understeod that if there was a period of approximately five
| years or more when the rainfail»was‘well above normal it would have a definite
effect on the native vegetation. In these perlods of above average rainfall
the woods start to invade and grew'en what was férﬁerly a grassland area.
Once the trees have established tﬁemselves they tend te create a more humia
climate, .The deep ravines in the area naturally‘have a moister climate than
~the uplénd and it is here that a mature type of woods, beoth coniferous and
deciduous, are found. It is from these ravines that the woodland invasien
has come when the climate on the upland became favouréble; (See Figure Ne.

2 and Figure No. 3.) The mountain areas also may be a source of tree invasion.

B. Landscape Areas:
éha'Swan’Rivéf-Area as a whole forms a nmumber of natural landscape

areas which have been designated as follews:



- 1, Mountain Landscape Area;
2., Valley Landscape Area;

3. Lowlands Landscape Area.

1. Mountain Landscape Areass
(a) Porcupine Mountains

The Porcupine Mountain is the mést northerly section of ‘the Manitoba
Escarpinent in this province. The striking characteristic of this mountain
is that the eastern and southeastern slopes are s‘beep. To the east the slopes
fall quickly to the Menitoba Lowlands and, to the southeast they drop qui&kly ,
to the Swan River section of the Manitoba Lowlands. To the west there is
little drop in elevation but rather the mountains level out and merge with
the till area of Saskatchewa.n. - Only a very small portion of the Porcupine
Méﬁntain occurs in the area under discussion. This portion is designated on
Map No. 3 as 1 (a).

The surfé.ce géological deposits (see Map No. 2) in the portion of
the mountain surveyed consist almost entirély of glacial ‘Eill of limestone
origin together with some gravelly outwa'sh. The general topography is quite
rough and hilly, and the area is well provided with fast running ’streams that
flow along the botton of deep favines.

There &re no meteorelogicai data but the vegetation and soils indi-
cate a more humid climate here than in the Valley Lan'dsAcap,e Area, There ‘is
a heairy forest type of Végetation which, in the well-&rained areas, is made
up largely- of white poplar, black poplar, and. white spruce; while in the
poorly~drained depressions, which are swampy, the ldominant‘ species are black
spruce and tamarack with an lmderbruéh of alder and willow. The well=drained
soils occurrin:g; hére are of the grey-wooded type commonly associated with

forest vegetation and humid climatic éonditions in Manitoba.
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(b) Duck Mountains

The Duck Mountain also forms a part of the Manitoba Escarpment,
The northern‘and eastefn slopes are quite stéep and drop quickly to the
Lowlands Region of Manitoba. The portion designated on Map No. 3 as area
'l(b) lies partly on the mountain itself and pertly in the northern mountein
slopes; The - lower line of division for this area is along a crest that con~
stitutes the lower escarpment of the mountains. For the most part the topo-
graphy ié quite rough, characterized by hills with steep slopes and numerous
déép ravines., In some parts, as in prnships 33 and 32, Range 29, the mountain
areg is relétivély smqoth and relling, The surface geological deposits (see
Map Nos 2) consist largely of glacial till. The till here is largely of
‘ liﬁestone origih intermixed with shale clay. In the areas where thé topo~
graphy is relatively smooth, the surface deposits consist generally of shale
clay. The origin of ﬁhis shale clay has not beén definitely established butb
it is quite probable‘that the shale claj is derived from local Cretaceous shale,
the surface contact of which roughly coincides with the occurrence of the shale
clay deposits delineated on the map. These shale clay deposits have been
modified by glaciation and by subsequentkerosion.

The climate of this landscape area, as reflected by a well-established
forest of both coniferous and deciduous trees and by the gréy-wooded soilé, is

QQite‘similar to that of the Porcupine Mountein referred to above,

(q) Thunder Hill: 7 ”

JThundef Hill is an outlier of the Porcupine Mountain whi@h it
closely‘resembles ﬁith respect to vegetative céver and soils, It is a striking
| topographic feature qf‘the}western end of‘fhé Upper Valley Plain:of the Swan
River Area. It rises abruptly from the Uppef Valley Plain,tg a height of over

1800 feet 4.8.L. (See Figure No. 1.)
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According to Wickenden (25), Thunder Hill consists partially of
large masses of Cretaceous shale that were picked up by the glaciers and
deposited over a hard shale ccre. During transportation the shalesrwere
crumpled and folded. Over the surface of these shale deposits there is a

thin layer of glacial till deposits which constitute the soil parent materiel.

Figure No. 1: Thunder Hill (background) rises abruptly from
the Upper Valley Plain.

() Minitonas Hill:

The Minitonas Hill may be considered to be an outlier of the Duck
Mountein. The conditions of relief, drainage, and climate described for the
Duck Mountain area agree fairly well with conditions on Minitonas Hill.
It is quite a prominent topographic feature of Township 35, Range 26, ¥ 1,
The western, northern and eastern slopes are quite steep but the south slope

is more graduel and falls only a small amount before it rises again and grades

into the rising slope of the Duck Mountain.



2, Yelley Landscape Areas: o
The Valiey Landscé.pé- Area includes all the land in the Swan. River

Area lying below the Mountain Landscape Area m‘.‘bh. the exception of a small
area designated as the Lowlands Landscape Area (see Map No. 3). The Valley
Landscapg Area for the most part constitutes a broad valley plain between
the twe mountains. This plain has two natural sub-divisions, namely;

(2) The Upper Valley Plain,

(b) The Lewer Valley Plain.

The sub-division is based largely on marked differences in drainage
conditions between the two areas. The Upper Velley Plain on the one hand is
well drained because of the relief and numerous drainage chammels while, on
the other hand, the Lower Valley Plain is relatively flat and poor drainage
conditions exist. The line of sub-division is well-defined in many places |
by a definite escarpment. (This escarpment is especially well-expressed in
Township 35, Range 28 and Township 35, Range 27.) Where the escarpment is
non-existent the division is based on apparent differences in draihage revealed
by the soil profile and vegetation. |

(2) Ihe Upper Valley Plain: |
" The 'Upper Va.liey Plaih:takes in a major portion of the Swan River
Area (see Map No., 3)_. It includes the lower slopes of the mountsins and
the upper plain into which these slopes blend, In some areas the mountain
slopes tend to be somewhat irregular and complex-as in Tewnships 37 and 36,
Range 29. Nevertheless, the terrain still has the same characteristic down=
ward slope towards the Lower Valley Plain.

The surface geological deposits consist largely of deltaic and

shallow lacustrine deposits (see Map No. 2). However, there are seme areas

where glacial till is found at the surface and constitutes the soil parent




=]5w

material., These till areas were apparently so situated that they did not
receive a deposition of deltaic and lacustrine deposits.

The general relief of this area is revealed by the Contour Map
(No. 1). At the higher elevations ;f this area the slopes are fairly steep
but soon flgtten out inte a gently sloping plain. This plain is especially
broad and relatively level in the following townships: Township 34, Range
29; Township 34, Range 28; Township 35, Range 29; Township 35, Range 28.
However, this broad plain has been cut into by mmerous drainage channels
and in many places it has the appearance of a much bisected plain.

Good drainage conditions are characteristic of this area, This is
due to the numerous rivers and intermittent streams which treverse this land-
scape area. Most of these waterways are contained within deep ravines. The
deep ravine chennels were eroded soon after the recession of Lake Agassiz
because most of the slopes are well stabilized and mature woods are found
on well developed soils. (See Figure No. 2 and Figure No. 3.) The overall
drainage picture would indicate‘that, for the most part, this Upper Valley
Plain has always had good drainage conditions.

There are no meteorological data which reveal the climatic dondi=
tions that have-existed’in this area, Howevér, in view of the fact that
the climate of anj area is always reflected in the vegetation énd soil
profile, a critical ébservatién of these natural features willlgive some
indication of the past and present climatic conditions. Two observations that
were made indicate that prairie-grassland climate conditions had existed over
most of the Upper Valley Plain. These observations were:~

(1) Small areas of virgin prairie are still found in

scme places.
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(2) The type of soil profile found in many places here bears
a close resemblance to soil profiles developed in the prairie-
grassland region of Manitoba. However, at the present time the
native vegetation found in meny of the virgin areas of the Upper
Valley Plain consists largely of a mature type of deciduous woods.
This would indicate that the climate has become more humid and

suitable for tree growth on the upland plain;

Figure No. 2: Showing the deep wooded
ravines in the Upper Valley Plain.




Figure No. 3: Showing the type of vegetation
on the Upper Valley Plain where the Kenville
No. 1 profile was secured,

(b) Lower Valley Plains

This is the lower portion of the Swan River Valley Plain (see
Map No. 3).

The surface geological deposits are made up largely of deltaic and
shallov lacustrine deposits (see Map No. 2). There are a few areas of
glacial till exposed and apparently these were of sufficient elevation, or
in such a position, so as not to receive a deposition of deltaic and lacus=

trine material.
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The contours, as drawn on Map No. 1, show plainly that this is
an ares which is relatively level with only a gentle slope towards the north=
easﬁ. The surface drainage in general in this area has been impeded in spite
of the fact that the main drainage channel of the Swan River Area,/(namely,
the Swan River itself) traverses this area. This condition of poor drainage
has been due to the relatively flat land surfacé combined with the damming
effect that the natural river levees have had on preventing water drainage
jnto the river. These impeded drainage conditions existed prior to 1900,
but since that time drainage has been altered somewhat as a result of arti=-
ficlal drainage and cultivation of the 1and. The dralnage ditches have been
cut through the river levees thereby reducing the damming effect.

In so far as the soil climate in this‘area is concerned, the present
indications are that a humid condition has prevailed. The evidence of this
is indicated by the followings

(l)>In nmost places where virgin conditions still exist, a large

amount of muck and partially decomposed peat occur in the smooth
undrained areas.

(2) The soil in many places still effervesces with acid at

the surface indicating free lime carbonate, The presence of
free lime carbonate can be attributed to the capillary rise of

ground water associated with poor drainage conditions,

Very iittle of the native vegetation now remains on the smooth plains
between the rivers because of the extensive cultivation but, where it does
exist it consists of white and black poplar together with an undergrowth of
willow and hazel shrubs., Some of this tree vegetation has come into the
area subsequent to the improvement in drainage because a poorly drained area,

which may be swamped at times, is not the normal growth site for white popiar.
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The fact that this area was poorly drained meadow land at one time agrees

with the observations made by Tyrell (26) in 1887,

3. Lowlands Landscape Area:
The Lowlands Landscape Area is a small portion of the Lowlands Reglon

of Manitoba. The surface geological deposits consist almost entirely of
caléareous, lake=~washed glaéial till, on which a complex of rendzina, degraded
rendzina, meadow and bog soils have developed., These are well recognized soil
types and, from a classification standpoint, do not present the same problems
as the soils of the Upper and Lower Valley Landscape Areas. Consequently,
this thesis does not involve a detailed study of the soils in this area and

is mentioned only because it is on the same map sheet,

C. Soils (Morphological Deseriptions)s

The representative soil profiies were described as they existed in

the field, Each horizon was described as to color, texture, structure,
consistence, intrusions, concretions, and reaction. In addition notations
were made on the nature of the soil parent material, topography, stoniness,
drainage,and vegetation. |

Pen sketches of the respective soil profiles selected for the
analyticalistudies, together with descriptive notafions, are presented on

Pages 20 to 28,



