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ABSTRACT

l,Iilson Creek tlatershed is located on the eastern slopes

of Rfding Mountain NationaL Park ln Manitoba and covers an

area of B.18 square mÍles. It contains two main streams--

Packhorse and Baldhtll--which joín to form [,IÍlson Creek at

the foot of the ManÍtoba Escarpment.

Fíeld data collected from L964 to L974 show that the 47

shale banks are the mafn source of sediment. The shale banks

are eroded in horizontally bedded calcareous shale that

weathers to produce screes at their bases. Mean slope angJ-es

of 35 s cree slopes r ,measured over e ten-year period, range

betrreen 32.55 and 29.97 degrees. Moreover, lt has been shown

statistically that the instabillty of shale screes Ls a

function of their location ratr or rawayr from the creek.

The annual rate of retreaÈ of the shal-e banks fs 0.5 feet for

Packhorse and O.2 feet for Baldhill. Over the period L964-

L972, there was a subsËantial net l-oss of debris on Packhorse

Creek. The cumulative slze of screes along Packhorse Creek

has, therefore, markedly dimfnished, whereas there has been

an oveiall gror^rth of screes on Baldh111 Creek.

Longitudinal proflle determinatfons revealed a generaL

rise in stream bed. Degradation and aggradation studies show

that lateral erosion was more extensive than vertical erosi-on

if
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and aggregate deposition was three tlmes greater than

aggregate erosion.

!üeathering is the most extensfve process producing shale

plates whfch are subsequently removed by mass !üastLng, wind

Ëransportatfon and surface water erosio¡r. Soil creep,

sl-unping and gullying ere confined Èo tfll slopes in the

upper reaches of the tlatershed¡ ta'lus shift, wLnd erosion,

debris fal1 and basal undercuttlng predominat,e on the shale

screes and free face banks.

trfithin the Inlatershed, 1og cribs and rip raps are the

most efÎectf.ve bank protection methods. Revegetation by

wL1lotrs Ls valuable in promoting shale stabtlization. The

sediment trap at Ëhe foot of the escarpment is not only a

flood conËrol device, but an efficlent syst,em for monitoring

bedload.
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Brief Description of I{Ílson Creek I,Iatershed

of'Riding Mountain NationaL Park, approximately ffve miles

southwest of the torÍn of McCreary, l"lanitoba (FÍ9. 1) . The

I,If Lson Creek l,Iatershed is located on the eastern sJ.opes

CIIAPTER I

INTRODUCTION

highest part of the tr'Iatershed is 21400 feet above sea level,

and covers an area of 8.1501 square miles (Fig. 2). It

contains two main streams Packhorse and BaldhiLl - which

Join to f orm l,li.lson Creek at Ëhe f oot of the ManiÈoba

Escarpment. For experimental purposes' the I'Iatershed Ís

arbitrarÍly def Íned f rom the f oot of the l"Ianítoba Escarpment t

encJ-osÍng the area dralned by Paekhorse and Baldhíll Creeks.

As a geomorphic unf t, Wilson Creek I'Iatershed forms Part of

the headwaters of Turtle River which fLol¡s into Lake DauphÍnt

85 3 f eet above sea Level. The trrlatershed is characterised by

steep V-shaped vaLLeys that cut 300-500 feet through shale

bedrock (Fig. 3) leaving huge shaLe banks exposed to the

agents of weatheringr mass ltasting and erosion (Ffg- 4).

i{lthin the tïatershed, in a distance of f our mi1es, the maÍn

sÈreams fa11 approximately 1,,300 f eet, f rom the I'Lanitoba Escarp-

ment to the alluvíal. fan at the basia outlet. From there the

land slopes to Lake Manitoba.

1
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Figure 3. V-Shaped Valley Cutting Through Shale Bedrock,



Figure 4 
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Èhe Riding Mount,ain and Vermilllon Rfver FormatÍons. The

shaLes of the Riding Mountain Formation are hard and

Gl-acial- tllL covers Upper Cretaceous shale bedrock of

siliceous, characteristically medium to light grey

(!Iickenden, 1945).

Previous Research

To date, seven theses have been \rrftten on various

aspects of !üilson Creek I,Iatershed. Rosemary Cox (1968)

invesÈigated stream flow and ground Ìrater in Ëhe Tüatershed

and found through chemical analyses that the ground waÈer

contributLng to dlscharge is local and surficÍal ln origin.

F. !ü. Schwartz (197O) investigated Ëhe geohydrology and

hydrogeochenfstry of the ground water of the trIatershed. It

was found that there is a downward hydraulle gradÍent charac-

terized by t,ransverse loca1 and Íntermedíate ground water

fLow patterns above Packhorse-BaldhiLl confLuence and that

ground rrater enters the surface water system east of the

lüatershed outsl.de its boundaríes.

H. G. MacKayrs (1970) study is of more interest to the

author, especial-ly in his quantitative êstimate of erosion

and sedÍmentation v¡ithin the tlatershed as a geomorphic unit

during the perl-od since degLaciation. It etas estimated that

about 430 níllion cubfc yards of materlal have been eroded

from the trIatershed durlng the period. This esËimatÍon was

based o¡r the assumptfon that northern and southern boundaries



of the !üatershed have not

for the period L962-I970,

sedinent load suspended

8.51 tons per day. From

that over the past decade

less than previously.

M. Sydor (1970) construcËed a mathematíca1 model of

!üílson Creek lfatershed. 'rThe model consisted of a computer

program which uses raínfall and evaporation data as lnput

and whLch produces hourly stream-f 1ow hydrographs as out,puË.r'1

This model closely coincldes wÍth the act,ual recorded stream-

f low.

D. Cass (fgZO) Lnvestigated evaporatlve heat transfer

over snorú surfaces for the !Íatershed. The resulËs of this

research were cornpared wiËh sLmilar studies done by other

researchers for different areas and Ít was found that the

energy budget approach to snorr melt cannot be used wÍth

confidence.

been eroded. UsÍng sediment data

MacKay calculated the average

and bed - aË the basin outl-et, as

various estimaÈes, MacKay concluded

erosion rates rrere considerably

N. G. Banera (I972) used hydrometeorologlcal data

available for !üi1son Creek !üatershed as representatÍve in

estinatLng evapotranspfration along the Manítoba Escarpnent,.

1. M. Sydor,
llatershedrt
Manitoba,

rrComputer Slmulation
(Unpublished M.Sc.

1970) p. 1.

Model of trIilson Creek
Thesis, Unfversity of


