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f.
fn conducting a soil survey of the Swan River Area of ManÍtoba Ln

1950 and l95L it Ìras found that nany of the doninant soll types presented, a

complex classifÍoation problem. The rnain reason for this problem was that

the soils in tr¡o of the maín land.scape areas appeared to be in a state of

transiti.on and i¡ere not climax ty¡ges of sollo Il¡ one area the sojJs showed

certafn norphologica-l characterístics normally for:nd. on-ly in soits developed

under pralrÍe-grassland conditions but where the d.oruinant native vegetatlon

was trees. The solls ín this area shor'¡ed some blackearth character{.sties and

sone grey-wooded characteristics. The soils in the other lancLseape area

appeared, to resemble blackearths and yet, on closer inspection it beea¡ne

apparent that such faetors as drainage and parent nateri.al nay have hail a

profor.md lnfluence on the type of soíls that had developed r^rithin this area.

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

progressed. it becane obvÍous that a nore detailed study riras necessary before

these soils coul-cl. be properly understood. and. classifi.eil. Therefore the stuily

herein reported was r¡ndertaken. The resrrlts have clarified the coneept of

the soils and enabled. the author to offer a classification of gome of the

solts 1n the Swan River .årea of }4anitoba.

TNÏROÐÜCTTON:

II.
There i.s very little published lnforuration about the Sr¡en River Årea

of Ma¡ritoba pertaining to lts physlcal features euch as soils, climate,

. geology and vegetation. A fer"¡ of the early erçlorers did pass throrrgh thls

area and wrote dor,nr their Í-npressions. Dawson (¡) in ]..85g makes references

to this area and says, n0n June 10, the time at r,ùlch we passed, the trees

were in ftrll foliage and the prairie operrings presented. a vast errpansive gleen

-1-
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süratrd..rt This ís peoof that at least one hundred years ago the vegetation was

a nt:ctr:re of woodland. and preiríe. In another accoru¡t, whlch aE far as ean

be deteruined, refers to the üpper VaILey P1aln, Dawson (5) states¡ nI^Ie pass

through a beautfful eountry presenting a"u eqrra-l e:çbent of t¡ooùLand and. praírie.

As tre proceecl (up the valley) the openÍngs becorae Larger and, the r¿oods less

frequent.tr

1l¡rre3-l (26) fn 18S7 referred, to the area, now deslgnated as the

Lor¡er Valley Plain as the rGreat Meadowslf. Of thÍs area he sayss ßThey

a¡e glde gtretches of rfeh, flat land, covered uith a thick gfotrth of long

grass, sepa^rated, by nanov irregular belts covered. witb ü:ijllow, and oall¡

sometimes large, poplars.fl ThÍs obsenration iE i.n agreelaent r¡Íth the fact

that toc1ay. the soils end vegetati.on Ín the Lower Valley Plain area shor¡

d,eflnite signs of having deveLoped r¡nder eondltions of poor drainage or meadou-

laad conditions.

In 193S EILIs (U) r¡rote brleflIy on the Swa¡ River Area and. reportecl.

that in sone places it appeared, that d,eep blackearth sollE had been ínva'ded'

by wood;1and and have glven plaee to degrading blackearth soils. ThLs author

(ff) eryfa{ns the term rd,egra¿ing blackearthtf as follotre: nThe d.egrading

blackeartfrs (or grey-blacks) a¡e solLs r¡hich r¡ere d.eveloped as blac're-arbhs

r,rith blackearbh eharacterÍstlcs, br¡t vith the invasion of uoods, the soil-

climate beca¡e more hrmid and the soil-forting processes becane nodified.

Gneyish blotehes now appear in the clark portion of the soil profiLe and a

somewhat heavier trBr horlzon has deveLoped¡ due to the I'nerease in the per-

colation of water¡ and to tl¡e d.ifferent feeding habits sf the trees. Ïn the

.heavier horizon, which deveLops beLosr the sr¡rfaee horizon in this soíl tyTgr

the granr:lar structure gÍves plaee to a nutty,stnretr¡re and the l-Lne ter¡ds

to leaeh iteeper in the Profll-e.r
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tvlitchell (t9) states: tfThe ter"n Íd.egraded blackr is used, ts deseribe

a fomer grassland. (black) soil that TU"r the inflLuence of later forest cover

has developed some of the features of the pod.sols (forest) t¡pe of profile.tt

IIe goes on to sítate also that, flThe natr,¡re of the degradeil black soils is

d,eterrníned. largely by the relatiye length of time it has been und.er a tree

cover, a^nd the d.egree to ¡¡hich it has leached.fl These transitional soils in

Saskatchewa¡¡ shor¡ consi-d.erable vâría.tion¡ on the one hand the organic nátter

1n the slightly degraded black soils 1s similar: in content and distribution

in the profile to that found in the blaclcearth soil, r¡hile on the other hand

strongly d.egraded black soils bear a close resemblance to the grey-wooded soils

especially 1n their low organle matter content and the presenee of a leached

tlA2n horizon.

Mitchell (f9) afso states that, trltrhere tnre blaek soils are four¡il

to occr:r under wood.ed cover, it is assuaed that the tree invaslon i.s of too

reeent,occurrence to have caused. leaching, or d.egradation of the grassland

profile.tt This concept of degrading blackearths is also supporbed by Joffe

(f¿r) r"¡fro quotes Rupreeht as e4plaining the occurreïÌce of chernozen soils

under forest v"egetation by advancÍ-ng the theory that forest had. invaded the

prairie regÍon afber the chernozem had been for."ned.

In most of the heavily foresteil areas of the Swan River Area a

podzolic t¡4pe of profile has d.eveloped and these solls have been called

grey-wooded. According to Ellls (ff): rtÎhe virgin (grey-woodect) soíls (of

Ma¡ritoba) are eharacterized. by a leaf nat of forest litter, ar¡d a grey platy

strtrctured ash-like ttA2lt hori zon varying in ttriclaress from /t, to 7 inches"

Between the leaf mat and the ttA2n horizon, a grey-black crr¡mbly rr¡1rr horizon

may be present r¡here the organic matter fronr the leaves has been rrlxed wi.th

the upper few inches of soi.1 by organlsms. In some cases the grey-black

crr.inbly ilAltr horizon is absent. Below the ash-líke lA2r horizon a i¿ell
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deveLopeit nutty strtretured qBí horizon oecr¡rs. lbis 1s the zone of aecrmr¡lation

of clay and hrnus naterÍaLs leachecl fbom the rå.r borfzon. Belor¡ the torrgh rBfl

horizon, whieh varles in color fþon'reditish-brornr to grey-black, there is also

a zoîe of líne carbonate aocrÉrrlation. This gradles lnt'o the rrnd,erlying parent

materlal. .....,.. These soil charaeteristías indicate a nore moist conditfon

tha¡ is found in the,hlack earth regions of Manitoba and that there is suffieient

moÍstuxe to cause Leaching of the upper part of the proff.Le but not enough to

cause leaching of the llne carbonate eonpletely out of the profile.É

Aocording to l.![f.tcheIl (20) and Ellls .(Lt) nea¿or¡ soils are comtonly

assoeiated vÉth flLat d,epressional topography r¿trere surface and profiJe drainage

conclitions are ÏerT tr)oor. These sotls have a uucry su¡face horiøon veqy high

in organlc matter. Another eharacteristlc of mea.dow soÍJ-s 1s the iron-stalnedt

sub-soil. Free }[ne carbonate may oecur at or near the snrface 1n these soils.

The aative vegetatíon consistE largeI¡f of svaLe' g?asses and, as these meador"rs

dry up or are clra-tned, willow and poplar tend to lnvaite the area'

The transitional' or. intergrad.e soiJ.e referred to aþove usually have

rather oonplex proflle patterns beeause. more than one soiL-form5.ng process has

been responsible for their èeveloþment. These soÍJ.s requì-re eonsiderabLe study

ín orcler to comprehend the operative processes. ldarbut (18) conclucted'. that

1.1eld examinatlon ca¡not, supply all the data neeéled. to deter^nine the character

sf a weathering process or tbe exbeat to r¡hich the proeeSs has $o3êr The

degree of weathering is measured' by the amor¡nt of loss or shlft'íng of con-

stltuents, uhlre the eharaeter of the proeess is inclicateil. by the constltuents

that have been made mobíle.

MitchelL (2i.) eautions that the value of Laboratory studies d'eperds

trpon how r¿eIl the samples obtained represent the solls und'er dlscussion' In a

study of soil genesis and classificatfon he states that ffeld obsernatLoas are

of parenount S.laPorta-nae.



ïïï.

A. Otrtline of Ele1d Studies:

the field invest-ígat1oas were 'nade by the author while w.orking wfth

the }4a.attoba So11 Survey r¡hen Lt carrled. out a reeonnaissance so5.1 sqrley of

the Sr,ran River årea {¡ 1950 and L95L. the procednre enployed, by this type of

sl¡.rrey iavolves naklng a traverse aror¡nd, eve4f seeti.on. the pninar¡¡ objeetive

of theEe traverses is to observe, to elássify a¡d to nap the solls as, theSr

e:Cst in the field,. the secondarly obJectíve of the traverses is to no,te an¡r

featr¡re of the landscape whleh has a direct or Lnd.irect inflLr¡enee on the soiLs,

oocurring ín that Location. It was whtLe engaged. in ttrts survey that the

authsr was able to nalce the necessary fíeld tnveEtigations â"ad r+ith the a-id

of the infomation secured by the sulrrey, to nap the distribution a¡d Locatisn

of the problen ssilg.

The fieLd investigations lnvolved,¡ (a) observations of the area

as a whole and. (U) fnvestígation of the soiLs withln ühe respeetive Land.scepe

8rê8sr @bservations were nad.e. sf the Smn River årea as a whole with respeet

to sueh'featr¡res as¡ J,ocation and extent, sr¡¡faee geologica-l deposits, relief,
ilrainager oLinate and. n¿tive vegetation. The area was clivid.eil into natural

land.seape areasr each of rlhich ¡¡as then stuclied ia greater detail. Hotatlons

rcere mad.e of all features that appearecl to have a dårect or indírect inf,Luence

on the soils cleveloped. wlthln eaeh lgrrd,scape ârêa'¡

The iavestigation of the soils ín the fieltt sho!¡ed that narked

differenees in soils oceuned betr¡een the d.ifferent landscape arêâeo the

soilE in the Mountaín lrandsca¡le .ârea are aLL natr¡re grey-woocled. soilg and. are

easily classifiect. Nevertheless¡ one of these matnre soils wae selected for

this study to eliorrr the degree of weathering whieh has occu¡red 1n a grey-wooded

soll rrnder forest oonditÍons¡ and ùo provÍde a basls for comparison wlth the

sther less severely reathered, soils which present problens in alassLflca'tion.

-5-
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The soil selected. fþon the Mor:ntaÍn Landscape Area uas the uell-d¡ained memberv
of thE Ðuck Mountaln soi.L assoclation . This ls a mature grey-wooded so1l

developed on gLaoial tiLL.

In the VaJJ.ey Landscape Area the soiLs of the Upper and tor¡er Pl-ai¡s

ôiffer greatly. On the Upper Valley Plain the soils are in a state of trans-

ition and there Ls eviilence that a tree invasion is oceurrd.ng where onee

prairie-grassland, cond.ltlons prevailed. The d,egree of tree invasLon and its
i¡rflLuenoe on the soAL proflle varles considerably. Ilere, two soil assocÍatlons

were selected. for study. the Crestvler¡ Eoil was selected fþo¡a a parü of the

Uplaad Plaln where tree lnr¡asion was conplete and the soil showed. deflnlte

sLgns of degradatÍ.on. the ßenvlLle solL wes selected fbon a part of the

tpland PlaLn where the tree invasion was rþre recent and. the solls stlll
retained cbaracteristies peer:llar to plackearths.

I¡l the I'øwer Valley PlaÍn the doninant soils appea:r to have been

Ín.flluenced by poor 6¡ imf¡erfeet drainage eon¿tÈions. The Valley soil was

selected ùo represenù this cor¡ditÍon.

Bepresentatfve profiles were selected, for each of the aforenentloned

solls and a oonplete norphological description wae råde of eaeh soil profíle

Ln the fleliL. (See Pages 19-28). Sultable monoll.ths of the profales were

seeured for laborator.¡r'studies.

B. Outline of l¿,boratoryn StudLes:

Deters¡inations were nade which were deslgned. to gLve fnfomation

on the chenlcal constltutlon of the horizons of the soll proflIes and the ï

ped.o3.oglcal ¡lroeesses responsible for theLr d.evelopnent. The determine'bions

selected lrere:

g/ Soll assoeiatLon narnes estabilished by the l,fanitoba Soil Srrrvey.
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Beaction¡

lotal Exehange 0apacityt
fuehangeable Catíons¡

Nitrogen¡

CIrganic Carbon and. Organie }4atter¡

Calcitirn Carbonate;

.Amroniim Tarùrate Exbractable Ïron.

I\I.

(c)

(¿)

(e)

(r)

A. General Descrlption of 'Srora¡r BÍver Årea:

1o Locatlon ar¡d. Exbent:

. The area deslgnated. ín this thesis as the Swar¡ River Area of l¡lanltoba

includes a-11 the land lying r.ritbin lownsbips 32-38l- Hanges 2¿r-29r 1Û 1 inclu-

sive, except that which i.s in the Porcupine ar¡d Duck Mor¡ntain Forest Reserves.

(See acoonpanying maps.)

This area enbodies approxi:nately 579t840 acreso

Z.

According to î¡rrelI (e6) tne Swan River Area consists largely of a

preglacial valley cut thror:gh the Cretaceous plateau of the ftlck alâd Porcupiae

Mountains. 3he exaet age of the valJ.ey is uncertain but T¡rre3-L conslders I't

may be of Pl.troeene Àge. He states (26) tf¡at, nDuring the glacial period the

va11ey r¿as ascended. by a lobe of the great glacier of the I{iruripeg basin, and'

after retirement of this glacier most of the lor^¡er portion of the vaI1ey was

oeeupiect by a wid.e bay of .take .Agassf.z, and is nolr generally covered trith

lacustrine or alluvia^L sanils and cLays'f!

l,lhen the glacier withdrew it lefb a relatively thin d.eposlt of

glacia-1 til1 on the valley plain. Ilowever, since glaciatlon, a great deal of

the tlIL has been buried. under deltalc and sha.Llor;¡ lacustrine depoÈits.

FIELD II{\IESTTGATIONS ¡æ
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Presrmably nost of these il.eltaie a¡¡d shallow laqrstrine d.eposits were ca.rried

in from tbe vest by a large fï.oi¡ of water ilorm the Swan Rlver channel. The

deltaie arod lacustrine natr¡re of the deposits is due to the faet that the

area where the d,epositE now oceur was inundated. by Lake ågassiz at the tise

of theLr d.epositíon. Ålthough most of these d.eltaic d.eposits were ea^rLeil. in
fron the west, some of then are produ.cts of erosion fron the nelghboring

mountai.nsù

The former inr¡ndation of this area by Lake ågassiz 1s evld.eneed, þ
the ocor¡rrence of ilmerous old lake beaches. fn some places these beaehes

are qulte dLstinct although not eontiruouso

Since the recessfon of Lake ^&gassiz, the topography of the del-taic

deposíts has been s¡¿nged, by eroslon. In the Ïfpper Valtey PLain the deLtaic

deposits have been eroded by raary stream chanr¡els untl1 now the area has the

fo:m of a mr¡.eh bisecùed, plain. the sr¡rface geologÍcal deposi.ts found. ín the

mor:ntain areas conslst l.argely of glacial till and noûified shale clay drift

deposfts.

In the Low1a¡rd.E tanäscape Area the surface geological deposits

consLst nainly of glacial till nocl.ífied by wave action. Consid.erable traets

of peat eover the glaclal. tlll in this region. (See ldap No. 2.)

3. Relief¡

The generaL relief of the Swa¡ Biver årea is showå by the Gontor¡r

I,fap.(9ee Map No. 1.) The lowest elevatlon is in the northeast portion of

the area ¡¡here it is 900 feet A.S.t. The valley plain rlses gradually toward,

tho southuest ar¡d at the Ma"nÍtoba-Saskatehewan bonler (Bange 30r ü f ) tUe

elenation Í.s between L300 and 1400 feet A.S.L. this gradual rise is

internrpted in some plaees by the occurence of an escar¡ment. thi.s escarp-

ment is espeeially notieeable in lor¡asúp 35, Range 27 arrð.fownshj.p 35¡
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Bange 28 and here serrres as the ôivicting line between the ïIpper and. Lower

Talley P1aias. The whole valley plaln is about three nLles wicLe at the }[anttoba-

Saskatchewa¡ border (napge 30, S L ) anit graduatly broadens out to about twenty

nileE in r,¡ldtb as the eastenl ll.ttrit of the Sr¡an Hiver .Area is approaohed.

To the northr¿est the relatively smooth valley pLain land,seape grades

i.nto the steep slopes of Porcaplne lfountain. T]re Poreupine Mor¡ntain rises up

to sver 2200 feet A.S.L. To the west, in TownshlP 36 aad 352 flatrye 2), t'h¡e

valley plain 5.s J.nternrpted by T?¡r¡nd,er F¡11. (See Fígrrre No. 1.) To the

sorrtheast the valley p1aÍn grades into the relatively steep aorthern slo¡les

of the Dtrck Mormtai¡. To tbe northeast the Lanil surface of the valley plain

contlnues to flatten out and glves place to, or merges withr the Manitoba

IovLarrds.

t+. Egl4egg.i

The draÍnage generally Ls torrards the norbheast conforntng with tbe

general slope of the 8.rê8o (See ¡tap No. 2. ) tne Suran Biver and. the toody

Rfver cor¡Etítute the two naia drainage systems of the âr€â¡ These two systems

are separated by a helght of land, which is, Ín nany plaeesr a deposlt of t{tl

exbenctir.rg frcm Thund.er lfLll nortbeastward aeross the area betr¡een the two

rivers. The Swan River drains the larger parb of the area as well as the

n¡n-off fron the north:slopes of Duek lbr¡ntain. The Woody River ilraíns the

nsrthr¡eet porùÍon of the area aad colleets the run-off fþcm the southern slopes

of porcupine Mor¡ntein. For the nost part the draÍnage ean be eonsíderecl as

good.. Eowever, as the lor¡er elev¿tions (fOOO a¡ld 900 feet À.S.L.) are approached¡

surface drainage into the river char¡nels 1s gomewhat inpeded and poor itratnage

cond.itions a¡ê oonaoa in the lower Valley Plain.

5. Clinate and Vegetation¡

The seteorological data for the Srean Biver Area ís very Eleagre and'

fnecmpS-ete. Sone data have been redo¡rled at the tor¡n of Swan Biver whLoh Le
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sitr¡êted Ln a møre or less eentral location ln the val3.ey. These data havE

been well Eur¡¡nariøed by Ttr.A. EhrLtch (tO) as follor¡E: trThe preelpitatlon

reeords for tuenþ-four years show a r¡arlallon ln $ryer ralnfall (âpril -

Ootober) ranglng from a low of 5.? Lnctrøs Ln L926 to 2Q.5 Lnches in 1901.

These varLatioas indlcate that the area fs subJeet to per{.edtc dLy perl.od,s as

we.LL as perLod,e ln whlch exoess molstr¡re oonditfons prevaal. Only flve years

data on wLnter preclpltatlon a¡e avaiJ-able and thelr ra.rtge for the nonths of

Novernber to March wes 2.? to 5 Lnahes. The Lr¡fomatfon @n totaL annuaL raln-

fall at Sr¿an River is lnconplete a¡d too t¡rcertaln to be rellable.Ú

nÎhe te,nperatuie rEgotdg at Swa¡ RLver indlaate an anntral mean of

32.8o1 aad a geasonÊI nean tenperature for the Füil¡rer months of 51.1oF (f..e.

2i years average for ÀprtL to Octeber inoluslne).r

Although these meteorological data a:re lnoonplete Lt Ls slgrriftea¡¡t

thât lt indLcates a r¡icl.e range Ln precipltatlon between rrct and dr¡r seasons.

ilt can be readtly r¡¡derstood. that if there was a perlod of apprordmateLy fLve

years or more wben the rainfaLL was veLl above nors¿L it r¡or¡Lci have a cleflnlte

effeot on the natlve vegetatlon. In these periods øf above average rainfall

the wood,s start to lnvade and grow on what was fo¡terlly a grassland âreêo

Once the trees have estabHshed thensel,ves they tend. to create a mor€ hntd.

eLinate. The deep ravlnes in the a¡ea nati¡rally have a ¡noleter cllnate than

the rrylánd anct 1t Ls here that a nature type of woods, bøth eonlferous and

deelduous, atre found. It ls fron these ravines thåt the r¡oo¿ldh¿ invasion

has cøe r¡hen the el.:ln¿te sa'the upland beeane favot¡rable. (See Flgrrre No.

2 n¡'it Figrre No. 3.) The mountain areas also nay be a Eor:rce of tree invasion.

B. Landscape Areas:

The $wan River Area as a whole forms a n¡mber of 
'natural 

land,seape

areas which h¿ve been d.eslgnated, ae folLons¡
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. L. Mountafn LanclscaPe Srea¡

2. Va1ley LandscaPe årea;

. 3. towland.s lø'ndscaPe Area.

L. ldountaln L¿ndsea,Pe Areas¡

(a)@

îhe Poreupl-ne Mor¡ntaån Ls the most northerLy section of the Ì'lanitoba

Esaarprnent 1n this province. The sbrlking charaeteristíc of this mountal¡o

is that the eastern an¿ southeasterrr sLopes are steep. To the east the slopes

falL qulckly to the lfa¡¡.itoba Lowlanil.s and., to the southeast they drop quickly

to the Swan River section of the Ma¡ítoba Lowla¡rds. To the west there 1s

Littl-e drop Í¡ elevatlon but rather the mor¡ntains Level out and rnerge with

the tiIL area of Saskatchetúân. 0nty a very sma-ll portÍon of the Porcupine

Morrntain ooct¡rs in the area u¡ld.er diseussion. This porblon is deslgnated oa

Map No. 3 as L (a)

fhe surface geotogical d.eposits (see }tap No. 2) Ln the porbÍon of

the mountaln sur¡reyect consist aLnost entirely of gS.acia-l till of limestone

orígin together lrlth sone graveJ-ly outwash. The general topography is quite

rough ancl htlly, a,nd the area is welL provlcled wÍth fast ruünþg streans that

flLow along the bottorn of deep ravines.

There ã¡rg no meteorologiaal data but the negetation ancl soi]-s lnd'L-

cate a more hrmid climate here tha¡r fn the Valley Landscape Area. There is

a hearry forest type of vegetation which, 1n the r¡eL1-dralned. areasr is made

up largely of r¿hite poplar, black poplar, ar¡d' ¡vhiüe sprtrcei vhile ln the

poorty-drained depresslons, which are swampy, the donLnant species are black

spruce and. tamaraek with an r¡nderb¡nrsh of alder and utllow. The r¡ell-draÍnecl

soiLs occur*ing here are of the gre¡¡-lroodect t¡pe connonly associated with

forest vegetation and hrníd eliuatic donðltlsns in Manitoba'
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(U) Uuct l¿or¡ntain:

The Duek Mountaln also forns a part-of the l4anitoba Escarpment.

The nor'bherrr ar¡d. eastern slopes are quite steep and. drop qrrickly to the

Î,or¡land.s Begion of lfianltoba. The portion designated. on lfap No. 3 as area

l(U) fies partly on the mountain itseLf and partly in the northern mot¡ntaln

slopes. The.lor¿er line of divísÍon for thÍs area is along a crest that con-

stitutes the lorler escarpment of the mountainso For the nost part the topo-

graphy ís qrrite rough, oharacterized. by htlls r^rith steep slopes and, n¡nerous

d,èep ravlnes. In scme parts, as in Townships 33 and!2, Range 2), l,Jae morrntaln

area is relat'1vely snooth andt rolling. The surface geological ileposits (see

Map No. 2) consist largely of glacial till. The till here ís targely of

li¡estone origÍn lnternixed with shale clay. In the areas r,¡here the topo-

graphy is relatively smooth, the surfaee deposits consist genera-lly of shale

clay. The origln of thls shaLe clay has not' been definitely established but

Ít is quite probable that tbe shale clay 1s derived from loca1 G:retaceous shale,

the sr¡rfe.ce contact of which rougtrly colncides with the occurrence of the shale

elay deposits delineated on the rnap. These shate clay deposits have been

nodified. by glacíatÍon and by subsequent erosion.

the cIÍ"nate of this landscape area, as refleeted by a Hell-establisheit

forest of both coniferous and deeiiluous trees and by the grey-wood.ed soils, is

quite sinllar to that of the Poreupine Mountain referred. to aboveo

(c) Thr¡nd.er Hí11:

Thr¡ncler Hill ís an outlåer of the Porcupine Mor.rntai¡r which it

alosely'resenbles with respect to vegetative cover and soÍIs. ft is a strlking

topographic feature of the r¿estern end of the Upper Val1ey Plain of the Swen

Biver Areao It ríses abrupt1y from the TJpper Va1ley Plaln to a height of over

1800 feet å.S.t. (See Figure No. 1.)
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Aecordlng to lüiekenden (25)n Thunder }till eonsists partially of

large masses of tretaceous shale tbat were pieked up by the gIa.ci-ers and

deposited over a hard shale ccrso During transportaÈion tho shales r¡¡ere

cr-urapled and folded. Or¡er the surface of these shale deposits there ís a

thin layer of gle.cial t111 deposits r'¡hich constitute the soi-L parent naterÍal"

Figrrre }io. 1: Thr¡nder 81il (bacþrowrd) rlses abruptly fron
the Upper VaJ-ley Plain"

(d ) Mi.ni.-.e_nes_ nil-Li

the Mirrltonas HiLL nay be consldered to be an outller of the Duck

Mountain. The conditions of relief, drainage, and cllnate d.escribed, for the

Duch I'iotuttaln area ag"ee fairly weLL r.ríth eonditj-ons on Minitonas Hill,
It fs quite a prominent topographie feature of Tor,rnship 35, Range 26, W !"
The westerno northern and eastern slopes are quf.te steep but the south slope

1s more gradual and falls onJ.y a snall amount before ít rises again and grades

ínto the rising slope of the Dr¡clc }fountaín.
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2o Valley l¿ndsgape .åreas:

The Val1ey Landscape .A¡ea Lncfu¡des all the land ia the Swan River

.[rea ]-ying below the l{or¡ntain Landscape Area with the exeeption of a maLl
area designated as the lpwlands tand,scape Area (see I4ap so. 3). rhe Valley
taud'scape årea for the usst part constitutes a bnoad val1ey plain betueen

the two nountalns. This plain has trdo natr¡ra1 sub-dlvisions, nanely;

(a) t¡e Upper Vatley flLaln,

(U) fne f,o¡le:r VaILey plal.n.

The sub-divisíon is based. largely on narked, d,ifferences in drainage

condltLons between the t¡re 8rê8so The tpper VaL1ey Hlain on the one hand is
well dralned because of the r-elief and, nt¡nerous drainage ahannels while, oa

the other hand'r the lower VaILey Elain Ls relatl.vely flLat and poor drainage

eondLtLons ed.st. The lLne of sub-divl.sion is weLL-d,efl.ned. Ln ma¡V plaees

by a clefintte escar¡ment. (t¡ts esearpnent Ls especLally weLl-e:rpressed, 1n

lor¡nship 35e &onge 28 a¡¡d Tor.rnship 35¡ Renge 27.) TJhere the escar¡ment ig
non-e:dstent the dLvision Ls based on apparent dLfferences fn dratnage reveaLed

by the soil profile and vegetation.

(a) fhe ÏIpper Vallev pla_ n:

The ÏIpper VaILey Hlain takes in a naJor portion of the Sr¡an River
Area (see Map [Ío. 3). It lnc1ud.es the ]-ower slopes of the no'ntaíns and

the upper ptain into whLch these slopes blend,. In some areas the mor¡nt+in

slopes tend to be some¡rhat J.megular and eonplex as fn Tolmships 37 aûÃ, 36,
Bange 29. I{evertheless, the teFaia still bas the same charaeter:lstic d,own-

ward slope towards the lower Valley plain.

the snrface geoJ-ogleal iteposits eonsÍst largeJ.y of d,eltaic and

shallow lacustrine deposits (see !{ap $o. 2)" Ilswever, there are sotse area6 ì

uhere g1acial tilL is fouad. at the surface and eonstitutes the soil parent
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¡nater:lal. These tÍll areas were apparently so sitü,ated. that they èi.d not

receLve a d,eposition of d.eltaLe anrl lacustrine deposLts.

the general relief sf thls area is reveaLed by tbe Gontorir Map

(Uo. f). Åt the higher eLevatLons of thls area the slopes are fairly steep

but soon flatten ont into a gently sloptng ¡úaín. Thls plain is especially

broad aad. relatively Level fn tbe following tor,mshlps: lor.rnship Jl, Rangø

29; TovnsÚp 34, Bange 28¡ Townsn¡F 35r Range 2p; îowasbtp 35t ¡ange 28.

Howeverr thls broad plain has been out into by nunerous dratnage channels

and ln nany plaees it haE the appea.rance of a mrch biseeted. prain,

Good drainage conditions are charaeteristic of thls âre€rr Thfs ls
due to tbe ntuerous rlvers and intemtttent streans which traverse this Land-

seape éùFêâ,r lifost of these waterways are contai.ned, rrLthl-n deep ravines. The

cleep ravine chanr.¡els were erod,ed soon after the recessíon of Lake Agasslz

becan¡se nost of the sLopes are uelL stabllized and. n¿tr¡re woods are founcl

on rlel1 .deveJ.oped, soils. (See nfgurE I{o. 2 and Fl.gure No. 3.) fUe overaLL

drainage pictrrre r¡ould fnüicate that, for ùhe nost part, this Upper Valley

Platn has always had. good drainage conditLons.

?here arê no meteorological data whieh reveal the cll.uatic d.ondi-

tions that have existed ln this arêå,r However, in vlew of the fact that

the eLi¡ate of any area is al.ways reflLeeted ln the vegetation and soil
profiJ,e, a eritl.cal observation of tt¡ese natu¡al features rrilf give sone

indlcation of t'he past and present eLínatie eonditions. Trro obserr¡atlons tbat

were nade lndicate that prafrle-grassl,and clÍ¡ate conditlons had ed.Eted, over

most of the üpper Valley Plain. These sbsetrrations wêTê3-

(1) Sna]] areas of virgÍ.ra pralrie are still fot¡nd ín

oone pLaces.
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(e) mre type of soil profile found i.n many places here bears

a close resemblance to soil profiles developed. ín the pralrie-
grassland regÍ-on of I'lanitoba" However, at the present ti¡oe the

native vegetation found in many of the vÍrgin areas of the IJpper

valley F]ain consi.sts largely of a uature tpe of d.eciduous vrood.s"

?his i¿ould. indlcate that the climate has beccme more hr:mid aru1

su:itable for tree growbh on the upland plain;

Figure I{o, 2: Shor^ring the deep i¡ood.ed
ravines i.n the ÏIpper Va1ley Hlain*



Figure No" 3: Shor,ri.ng the type of vegetation
on the ûpper Valley Plain r.rhere the Kenville

No, 1 profile r¡as secured.

(b) tower Valley Plain:

Th:is is the lor^rer portion of the Sr+an River Valley Plain (see

Map No. 3).

The sr¡rface geological deposits are mad.e up largely of d.eltaic a¡1d

shallow lacustrine deposits (see Map No. 2), There are a few areas of

glacia-l ti11 exposed. and apparently these ¡,¡ere of sufficient elevati-on, or

in such a positionu so as not to reeeive a d.eposition of deltaic and. lacus-

tri.ne material"
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the contours, as d,ratm on Map No. 1, show plairrly that this is

an area which is relatively level with only a gentle slope tor,mrds the north-

sast. The sr¡rface drainage in general ln this area has been imped'ed' in spLte

of the fact that the naia dra5.nage eha¡nel of the Swan Ríver Arear- (nanelyt

the Swan River itself) traverses this a¡ea. this condítíon of poor drainage

has been due to the relatÍveIy flat land sr:rface conbÍned with the daming

effect that the natrrraL rlver levees have iracl on preventÍ.ng r,rater drainage

lnto the rlverr Tbese Í.mped.ed. drainage condítions existed prior to 1900r

but since that tlne ilrainage has been altereit somer¿hat as a resirl'b of arti-

flcial dralnage and errltlvation of the la¡rd. The drainage ditches have been

cut through the rlver levees thereby reducÍng the damlng effeet.

I¡r so far as the soil cllnate in this area is concerneð, the present

inillcations are that a hwtld con4ition has prevailed. The evidence of this

ís inclicated bY the following:

(f) fn most places where virgln eonditions stì]:ì. exist, a large

anount of muck a¡d. partia-lly d.ecomposed peat occur in the smooth

und.rained ârêâs¡

(Z) tUe soÍI in many places still effervesces uith aeiil at

tho sr¡rface indícatíng free lÍ.me earbonate. The presenee of

free Ii-me carbonate can be attributed' to the eaprllary ríse of

ground i+ater associated ldth poor drainage conditions.

Veqy little of the native vegetation nor¡ re¡naÍns on the snooth pLalne

bet¡veen the rivers because of the e¡rtensive cultivation but, where 1t does

ed.st ít consists of whlte and black poplar together r¡ith a¡r rrndergfowbh of

wÍJlow and hazeL shrubs. Some of thÍs tree vegetation has cme into the

afea s¿bsoquent to the improvement in drainage because a poorly d¡ained area'

whtch nay be swaroped. at tímes, ls not the nomal growbh site for i¡trite poplar.
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The fact that this area rras poorly drainecl meadou land at one ti.:ne agrees

with the obsenrations made by Tyrell (20) i" 188?.

3. Lowlands tand,sc€Pe Area:

The towlands Iranclscape Àrea is a snall portion of the Lor^ùar¡ds Reglon

of Manttoba. The sr¡rface geological deposits consist aLmost entirely of

calcareoug, la.ke-washed glacia-I tiJtr on which a complex of rendzinar.d.egraded

rendzina, meador^r and bog soils have developed.. These are r,¡ell recognized. soll

types and, from a classification stanilpoint¡ do not present the sane problems

as the soils of the TIpper ancl Loi,¡er Val3.ey landscape .Areas. Consequentlyt

tl¡-is thesi.s does not involve a detaiJ.ed. stuity of the soils in this area and'

is nentioned only because ft is on the salne map sheot.

The representative soil profiles were d.escrÍbed as they existed in

the field.o Each borÍzon was deseribed. as to eolor, texturen strueture,

consistence, intrusions, concreti-ons, and reactiono fn addition notations

were made on the nature of the soíI parent naterfal, topographyr stoniness,

drainage¡ and vegetation.

Pen sketches of the respective soil profiles selected for the

analybical studies, together i+i-th descriptive notations e are presented on

Fages 20 to 28.


