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ABSTR.A.CT

The Souris River Basin in Canada is characterized by

poor water quality, substantial and widespread spring flood-

ing and undepend4ble water supplies. The need for a coÍl-

prehensive study of the Canadian portion of the Souris River

Basin is defined by problems and opportunities presented

fpr water resource management and development in this regi-on.

To adequately assess how these water supplyr flooding

and water quality problems should be dealt with, information

regarding the resource base and present use must be made

readily available.

The primary objectives of this particular study were to

describe and. estj-mate populations and habitat characteristics

of wildlife adjacent to the major watercourses in Manitobars

Souris Basin and. to determine the present utilizatioh of the

wildlife resource in the Basj.n. In addition, as a secondary

objective, two water development proiects were chosen as

case studies to estimate the impact on wildlife of project

implementati on.

It was concluded that

1. While populations of upland game birds, migratory

game birdsr white-tailed deer and various fur species may

be abundant at tines, population levels of most species are

inextricably linked to the availability and quality of habi-

tat. Since most of the Souris River Basin in Manitoba
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is utilized for agricultural purposes, maintenance or en-

hancement of the Basinrs wildlife resource is dependent

on the sound management of haþitat types which are primar-

ily riparian j.n nature.

2, Manitobats portion of the Souris River Basin repre-

sents approximately t,5% of the province's total area. Util-
ization of the Basinfs wildlife resource is greater than

expected, consj-dering its area in relation to the remainder

of the provínce. lhis productivity and utilization occurs

despite the fact that most of the Souris River Basin is in-

tensively developed, for agriculture.

3, The total lost value (in perpetuity) of the poten-

tially harvestable fur resource may be in the order of

$?,400 (t976*) if Patterson Dam is implemented. In addition,

the total value (in perpetuity) of potentially huntable

animal populations lost due to Patterson Dam reservoir

may approximate S100'000-130,000 in 1976$.

þ. The total lost value (in perpetuity) of the po-

tentially harvestabte fur resource may be in the order of

$30,000 (19?6$) ir Hieh souris Ðam is implemented. In addi-

tion, the total value of potentially huntable animal popu- 
.

lations lost due to High Souris Dam reservoir nay approx-

imate $S6o,ooo-?4o,ooo în t976fi,

rtl
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CHAPTER 1

INTRODUCTION

1.I The Problem

In the pastr f€sldents of the sourls Rlver Basln 1n

Saskatchevran, North Dakota and Manltoba have been plagued by

problems assoclated wlth the wldely fluctuatlng florvs of the

Sourls R1ver. Farmers, ranchers--and buslnessmen have had to

tolerate the temperraental characterlstlcs of thls rlver. The

Sourls often transforms from a rampaglng torent ln sprlng to

a relatlve trlckle by fall of the same year. Soclal well-

belng and general welfare of resldents near the rlver 1s

dlrectly affected by the pecu1lar1tles of thls unlque water-

course. The rlver ls often at one of two extremes and as the

rlver goes., So go the fortunes and mlsfortunes of people

dlrectly affected by 1ts actlons. .'.

The people of the Sourls Rlver Basln are ürealîr of havlng

thelr 1lves so cruelly dlctated by potentlally manageable pro-

blems. In an attempt to deal wlth some of the water supply,

floodlng. and water quallty problems, the Sourls Rlver Basln

Study was establlshed 1n 1974

1.2 The Sourls Rlver Basln StudY

Thls Study 1s a result of a Jolnt agreement by the

Saskatchewen, Manltoba and Federal governments under The Canada

$ater Act, to research and report on problems 1n the canadlan
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portlon of the sourls Rlver Basln. Recornmendatlons whlch may

solve some of the problens are echeduled to be fonthconalng

from the Study Board by the end of 1977'

The obJectlve and purpose of the Sourls Rlver Basln Study

es stated ln the orlglnal agreement ls:
nto carry out an assessment of the water
and retäted resounces of the Sourls
Rlver Basln and of the demands belng
made upon them, to set obJectlves rela-
tlvetothemanagementoftheser€sources
1n Canada and to develop an approprlate
pran Cò meet these ob¡eðttvês'rr (Thomson'
T9T5 )

The obJectlve of the study as lnterpreted by the study

Board 1s:
nto determlne the extent to whlch water
and water-related r"esources ln the
Sounls Basln (together wlth water whlch
nay-ué importèo lnto the Basln). can be
nanaged and developed to ne-et. the soc1a1
and õcononlc asplratlons of the people
ln thè Basln." - (Thonson, 1975)

Toward thls end, the sourls Rlver Basln Study has been

dlvlded lnto 1ts component secüors. Theee lnclude: lJater

supply, Ftood Reductlon, Hater Quallty, Agrlculture, Flsherles,

Hlldllfe, and Recreatlon. Each sector 1s requlred to research

and report on speclflc aspects lnher"ent to 1t as they r"elate to

the Sourls Basln. These reporüs are fonrarded to the Sourls Rlver

Basln StudY Offlce 1n Reglna.
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1.3 The Study Area

1,3.1 Descrlptlon

The entlre Sourle Rlver Baeln encornpasgeB approrluately
25r5oo square nllee of North A¡nerlcaf g o¡.eat plalns and

lncludes portlons of Saskatchewan, I{anltobar Horth Dakota, and

l{ontana (LonbarO North Plannlng, Ltd., I}TZ).
the Sourls Rlve¡r orlglnates ln Saskatchewan and flowg

generally south-east lnto North Dakota whe¡"e 1t gradually

loops north-east lnto Manltoba, eventually dlocharglng lnto
the Asslnlbelne Rlver. l{:,¡nltobarg portlon of the Sourls Rlver

Basln (ffgure 1) 1s appnoxlnately 3780 square nlles 1n area

(Lombard North Plannlng, Ltd., l9T2\.

fn l:}Tl-, the populatlon of Manltobare portlon of the

Sourls Rlver Basln was estlnated to be 18'72O (manttoua

EvaLuatlon Task Force , 19T6). The two raaJor urban centers ln

the Basln are Mellta and Sourls wlth ]97I populatlons of

IrI32 and 1 1674 respectlvely (Manltoba Evaluatlon Taek Force,

tg76).

L.3.2 Cllmate ,

The cllnate of the Sourle Rlver Basln ls claeelfled as

contlnental. Thls lndlcates that sunmer tenperatunes ar€

hlgher, wlnter temperatures are lower and mean annual range

le gr"eater than the world average, 8t that latltude (tonUarO

North Plannlng, Ltd., L9T2). July aean ternperatures range

from tToC to 2OoC whlle the January nean ranges between -tToC

and -t4oc (Hate , Ig75). r
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The Sourls Basln recelves approxlmately 46 cm. of pre-

clpltatlon annually (Lonba¡¿ North Plannlng¡ Ltd,.r 1-9T2),

1.3.3 PhYslcal Characterlstlce

Hale (LgT5) atvtAes Manltobars portlon of the Sourls

Rlver Baeln lnto seven physlographlc reglons. These are the

Waskada TlIL Plaln, Turtle Mountaln, Ttger Hlll's, Upper

Asslnlbolne DeLta, Oxbow T111 PIa1n, Sourls P1a1n and Newdale

T111 P]aln. These reglons descrlbe I'ands ranglng from gently

undulatlng, water-worked terraln of the Waskada T111 Pla1n to

moralnlc deposlts formlng Tlger Hlll-s'

Hale(1975)alsodlvldestheBaslnlntothreemaJor
soll types. The maJorlty of the Basli¡ 1s composed of Black

Chernozenlc sol1s (Oark colored grassland solls)' In the

north-west and south-east reglons of the Bas1n, a comblnatlon

of Black Cherozenlc and Solonetzlc solls (hard and poorly struc-

tured so1ls) 1s found. The eXtreme south-east corner of ühe

Basln contarns predomlnantly Gray wooded Podzollc sol1s (rreht

colored forest solls ).

1.3.4 Land Use

Agrleu].turalproductlonpredomlnatesasthenaJor]and

use ln the Basln. Where arable land 1s p1entlfu1, Wheat pro-

ductlon d,omlnates, whlle 1n areas where arabLe land ls scarce'

the trend ls toward graln-llvestock far¡¡s'

In the Manltoba portlon of the Basln, wheat constltutes

approxlmately 3Ø of tine annual total acreage of lmproved land

under crops. llheat is followed by\barley, fla:<seed, oats, hay'
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rapeseed, rye, and mlxed graln 1n order of lmportance, 1.e.

by acreage (Toews and Partrldge, 1976)'

1 .3 .5 lFdnologlc Characterlstlcs

The pr1nclp1e watercourse of the sourls Rlver Basln ls

the sourls Rlver. As nentloned before, lt ls characterlzed

by wldely fluctuatlng flows both 1n the course of one year and

over the perlod of the rlverrg recorded hlstory (Appendlx I)'

The flow of the Sourls Rlver 1n Manltoba varles from O cublc

feet per second (cfs) durtng most wlnters at Mellta to dls-

Charges near 25.OOO cfs at Wawanesa (Harrlson, pers. cora*' )'

Many trlbutarles contrlbute to the flow of the sourls

Rlver. SOrne of the nore permanent watercourses flowlng lnto

the sourls Rlver 1n Manltoba are Antler Rlver and Galnsborough'

Graham, Jackson, P1um, ELgln, Elbow, Black' and Oak Creeks'

Stony Cr.eek ls a small watercourse orlgfu1atlng ln Saskatchewan

and termlnatlng 1n the MapLe-Hunter Marsh conplex' Thls system

1s hydrologlcally connected to the Sourls Rlver vla the Map]e

take Draln.

MaJor lakes contalned wlthln the Baslnrs boundarles

lnclude the lllaple-Hunter Margh Complex, the Oak-Plum Lakes

cornplex, and whltewater Lake. whltewater LaI<e 1s, 1n ltself'

a separate dralnage basln and does not hydrologlcally contrl-

bute to the Sourls Rlver. However, 1t 1s contalned wlthln the

Baslnls þoundarles for the purpose of thls report'



CHAPTER 2

METHODOLOGY AND OBJECTIVES

2,L Report Methodology

Às mentioned previouslyr the Souris River Basin Study

was divided into component sectors. Ðuring t9?6, the Wildlife
Sector of the Study compiled reports on different aspects of

the wildlife resource in the Basin. SpecificaÌly, these

reports, entj-tledr "Wildlife Populations and Habitat in the

Souris River Basinr Manitoba" (Goodwin and Koonz, L976),

"Present Use of the Wildlife Resource in the Souris River

Basin¡ Manitoba" (Koonz and Goodwj.n, 1976a) and "Manage-

ment Options for Wildlife Enhancement" (Koonz and Goodwj-n'

t9?6b) were prepared. and. submitted for the Study Board's

perusal and ultimate use in the Souris River Basin Final

Report. Information colleeted for eompletion of the

previously mentioned reports is also utilized in this
practicum.

2,2 Research 0b j ectives

1. To describ-e and estimate the present populations

and habitat characteristics of wildlife which may be found

along the Manitoba portion of the Souris River and its major

tributaries '
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2.Todetermlnethepresentuseofthewlldllfe
resource 1n Manltoþars portlon of the Sourls Basln'

3.TodetermlneandquantLîy'lneconomlcter"ns'ühe
potentlallmpactoftwoproposedwatermanagementgchemeson

the wlld]1fe resource and assoclated habltats 1n the Manltoba

portlon of the Sourls Rlver Basln'

2.3 Dellmltatlons

Thls proJect concerns ltself only wlth the Manltoba por-

tlon of the sourls Rlver Basln. The study does not conslder

ühe potentla] lmpacts of the Gafflson Dlverslon Unlt on Manltoba

noranyotherwaterrelatedproJectsunlessputforwardfor
evaluatlon by the Sourls Rlver Study Board'

2.4 Ðeflnltlon of Terrns

l.lmpact-anybeneflclalord'etrlmentalchangewhlch
accruea to a resoúrce as a result of any human orlented actlvlty'

2.w1ldl1fe.und'omestlcatedanlmalsandblrdsnotlnclud-

1ng flshes or lnvertebrates'

3.dralnagebasln-theentlretractoflanddralnedby
a rlver. and lts trlbutarles as dellneated by topog¡aphy.

4.habltat.thereglonwhereaplantoranlmalnaturally
grows or l1ves; natlve envlronment'

2.5 AssumPtlons

l.ThewaterreglmeoftheSourlsRlverandltstrlbu-
tarlesw1Il¡'emalnrelatlvely.conslstentwlthoccurrencesln
the past provldlng no water manageoent optlons are finplemented'
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2, The wlldI1fe populatlons and habltats of the Sourls

Rlver Basln w111 remaln relatlvety conslstent 1n the futur"e

as extrapolated fron the pasü lf no water management optlons

are lmPlemented.

3.Theflelddatacollecteddurlngl-9T6wlllnotdlffer
subetantlally from any other year'



CHAPTER 3

WII,DLIFE POPULATIONS AND HABITAT

ALONG TI{E SOIIRIS RTVER AND

MAJOR TRIBUTARIES AND LAKES

3.1 Introductlon

Esü1natlng

along the rlParlan

Sounls Rlver Basln

ühls chaPfer-

Thls estlnatlon üras acconpllehed by applylng average

densltlesofcertalnwlldllfespeclestospeclflchabltat
types dete¡mlned througþ alr photo analysls'

Detal'ledaerlalphotolnterpretaülonoftherlparlan
vegetatlontypeehasbeenconpletedalongtheSourlsRlverand
lts naJor trlbutar.les (à ¡e1le on elther sld,e). the trlbu-

tanleg exa¡nlned lnclude the Manlüoba portlons of Antler Rlver

and Galnsborough, Jackson and' Plpestone creeks' ldatercourses

analyzed. whlch are completely contalned wlthln Manltobars

portlonoftheBaslnlncludePlum,Elgln,Blackandoak
creeks. Also, ldentlflcatlon and neasurenent of habltat

typesadJaeenttotheOak-PlumI,akesComplex,theMaple-

Hunter loliarsh Coraplex and Hhltewater Lake have been conpleted

and are lncluded. w1ldl1fe populatlon estlnates are lncluded

only for thoee areas 1n whlch a1r\photo analyels was unden-

taken.

populatlons of certaln wlldllfe specles

corrldors of maJor watercourses 1n the

has been attempted and ls deecrlbed ln
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3.2 ¡4ethods and Materlals

Ae¡rlal photos fron July 1968 (scale¡ ln - ]320f )

nere used for anaLysle as thls was the nogt recenü year avall-
eble. H@wever, aerlal photos, by townshlp, for a portlon of

the Sourls Rlver, had to be enlarged and analyzed slnce no

aer1al photoa were taken east of Heasllp Statlon ln 1968.

Black and Qak Creeks Here enlarged and analyzed 1n e alnlÌar
fashlon, Photos from the l.97O I,IEI (lower Inventory For

Tonomow) serles were of a ecale (1" = 6666t) 1n whlch detalled

lnterpretetlon was lnnPosslble.

fhe vegetatlve analysls conslsted of dlv1d1ng naJor

rlparlan vegetatlon types lnto slx cate6orles:

1. Tlnber - areas wlüh tree coverage greater than 8W.

2. Bush - areea wlth ehrub coverage greaten than 80É

wlth the remalnder conslstlng of g¡aesland on tlmber.

3. Grassland - areag of pasture or aband,oned farnland

whlch are Br"edonlnantly grasses Lnd, herbs wlth less tnaa 5fr

woody coverage.

4. gropland - â!3s&B whlch have been cultlvated and

gown for crops or lle ln gunnerfallow.

5. Marsh seasonally flooded ereas whlch are often

drly by autuen or perrËanently flooded areas conelsülng of €Eêr-

gent and floatlng vegetatlon.

6. Bush and graosland - arees conelstlng of less than

BOf but laore than 25F bvel¡ wlth the renalnden conslstlng of

gtrasses and herbs wlth less than Jft woody coverage.
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Urþanareasand'openwateraretwootherglasglflca-

tlone used 1n the analYsls'

3.3 l{lldllfe Populatlon Denslty Estlnates

It Yras assuned that average known densltles of anlnal

specles applled to habltat types were wlnter densltles, slnce

sullIter habltat 1s rarely a llnltlng factor. In the case of

cycL1c specles such ae snowshoe hare, (Iæpus a¡nerlcanus), and

lyrx (nelts lynx), peâk d,ensltlea are used slnce habltat slze

lsnotllkelyallmltlngfactoratlowerpopu}atlonlevels.
rn addltlon, 1t 1s asgurned that waterfowl densltles are those

whlch could be expected as the resldent sprlng breedlng popu-

latÍon.
Tofacllltateana}yslsoflrnpacüonwlldIlfeofpro.

posed water-resource developments and tO quantlfy thls lmpact

lnecononlcterms,specleschosenhadtohavegomedlrect
economlcvaluetopeople,eltherasafurresourceorasa
potentlal huntlng resourse, T5US, a value (albelt, a mlnlmun

one)maybeÞlacedonenypotentlalpopulatlondecreaseor
lncr"ease of these specles due to lmplenentatlon of any pro-

posedproJects.Inaddltlon,populatloneofsnowghoehare

and meadow vole were estlmated 1n order to ehow posslble

changes or shlfts 1n habltat, slnce they are specles t¿hlch

lndlcate changes ln speclflc habltat types' Mogt of the

specles tlsted nay be used as lndlcators for habltat quallty'

stardom (personal co¡nraunlcatlon) tnotcates that an

average of three Anerrcan beaver (castor canadensls) pur
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rlver nlle could be expected along the sourlg Rlver and most

maJor tnlbutar1e8. thls estlmate 1s substantlated by fleld

observatlone 1n July ]:976 when 55 beaver lodges were observed

along 149 nl1es of the sourle ßlver (lppenotx ]I ) ' Assunlng

2 adults and 4 young.per lodge (nanrteto, r9T4) an estl¡cate

af 2,2 beaver/rLver rnlle ls oþtalned. However, because not

allbeaverbul].dlodgesandsomenerelyhaveaholelnthe
rlver bank, thls may serve üo lnflate the 2'2 beaver/ttver

nlleestlnateupwards.Novakowskl(ts65)foundo.Tactlve
beaverlodgespermlleofgÞre8¡alnhlsstudylnnorthern
Alberta. At 6 øeaver/lodge¡ tn average of 4,2 þeaver/rLver

nlLe ls obtalned.

stardon (personal communlcatlon) conslders 2 muskrat

(Ondatra zlbethlcus) per rlver nlte to be an sverage along

the sounls Rlver fron the unlted states oorder to the Town

of Sourls. Because the rlverrs veloclty lncreases downstreap

from ssurls to the Asslnlbolne confluence, he estl¡Bates that

an average of 1 muskrat/nLvet mlle would be expected'

stardon (peraonal connunlcatloa) further lndlcates that 2

rauskrat/rlver mlle would be found along the llsted trLbu-

tarles of the Sourls Rlver and that O.1 nuektat/aete or 64

muskrate/equare m1]e could be expected ln a marsh habltat'

Olson(fgr5)statesthatasprlngnuskratpopulatlonofl'5
to Z.O palrs /acte of narsh habltat ls necessary for a pro-

ductlve breedlng populatlon. 
. 
Many narshes along the sourls

Rlver are seasonal, usually dll'¡ byr autumn and consequently
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are not aþIe to sustaln a subsüantlal wlnter populatlon of

r¡uskrat. For the Oak-Plun Lalces Conplex, t¡Iaple-Hunter Marsh

Coaplexand}fhltey¡aterLeke,ltnaybeugefultouse
Banfleldts Ggf4) estlnates of a varlatlon fron three anlnals

peracreofopenpondtothlrty-flveperacreofcattall
narsh. He lndlcates that t'lanltoba narshes Eey cA'rIIf as many

as twenty-three to twenty-slx anlnqals per acre (l4rTZO -

t4,64o/square mlle ).
Arserlcan ralnk (Mustela vlson) are senl-aquatlc pre-

dators whlch favour declduous woodlands and marshes surround-

lng banke of rlvers, ponds, lakes and stres¡¡s' Stardon (per-

sonal connnunicatlon) eetlnates that O.5 nlnk could be found

per squar^e ml1e of all habltats ln the study area except urban

areas a'd open water. Banfleld (tgl+) states that prlor to

the trapplng 8€&eonr populatlons nay be 1n the onder of 8'5

to 22 per square ¡411e ef 5Ood, habltat. Howev€Tr ln lees

favourable agrlcultural areaa, after the tnapplnE season, the

populatlonaaybeaslowaeth¡.'eeorfourBensquarenlle
(nanfleldr t974).

oftheuplandganeblrdEfoundlntheBasln,eharp-
talled grouse(Eg4loecetes Phas1angllus) ar"e the sost abund-

ant (l,onnuaro North plannlngr ttd.¡ J9r2). Ruech (personal

con¡nunlcatlon) lndlcates that 75 sharp-talled grouse nay be

foundpersquarenlleofgnass}and/uushhabltat.Ruffed
grouse (Bonasa unbellue), whlch a¡"e fe¡ver 1n nunber prefer

theAspenpar}<landfoundlnthenortheastportlonofthe
Basln (Ionbard North Plann1ng, r'td., rg72)' Rusch (personal
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coBBunlcatlon) estlmatee that 25 ruffed grouse nay be found

persquareelleoftlmber/bushhabltats.Theyhavebeen

knowntooccuralongthewoodedgectlonsofcreeksandrlvers
al.thoughtheyhaveneverþeenaþundantlntheBasln.Hungan-
lan partrldge (Perdlv perdlx ) are cornnonly seen ln and

aroundfa¡mshelterbelts.FroBlnformatlonpresentedby
Hunt(L974)rltlsassuBed'that2Opartrldgearefoundper
square n1le of bush hebltaf'

Rusch(personalcoromunlcatlon)estlnatesthat16whlte-

talledJackrabblts(l,epustowneendll)naybefoundpersquare
r¡lle ln the Baslnrs cropland/grassland habltat and that 3OO

gnowghoeharenaybefoundpergquaremlleoftlnber/uueh

haþltat.
InasurveydonelnsouthernManltoþa'4redfox

(vutpesvu}pee)denspertownshlpwereobserved(I.,atonas,

personal cornmunlcatlon), Assr.rnlng 2 adults and 5 pups/den as

&naver&Eêlo.7Bfox,/squaremlleofallhaþltattypesexcepf
urban areas and open waüe¡r could be found' I¿tonas (personal

con¡nunleatlon) suggests uslng a ran8e of o'75 - 1'o0 red rox/

squar€ nl1e for populatlon estlmateg. Banfleld (tgl4-) lndl-

catesthataveragefoxdeneltleslnagrlculturallandhave
þeen eatlnated to be 0'63 fox/aquare plle'

Banfleld(tgl|)statesthatllttle..lnfematlonls
avallableonhoneran6eEandpopu}atlondensltlesofcoyotes
( canls latranq). Rusch (personal conßunlcatlon) estlnates

that O.75 coyotes nay be exBecüed per squa¡'e nl1e of tlnber/
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bush habitat in the Souris Basin.

wrigley (tgZt+) in a two hectare (t+,94 acre) plot in
.!.-

the Souris River Bend Wildlife Management Area (W.M.A')

found 3 red squirrels (Tamiasciurus hudsonicus) in what he

describes as savanna habitat, This converts to 389 red squirrels

per square mile of savanna. Wrigley describes savanna near Car-

berry as dominated by white spruce (Picea glauea), bur oak

(euercgs macrocarpa) and trembling aspen (Ponulus tremuloides).

This descri-ption coincides closest with the classification of

timber used. in this report. Stardom (personal communication)

indicates that 10 red squirrels night be expected per river

mile along wooded portions of the Souris River and its trib-

utaries. ,

Banfield (tg?I+) states that striped skunk (Mephitis mephitis)

populations average tJ,J per square mile of agricultural land aad

although skunks reach their greatest densities in agricultural

areas, they are also found in forests and along river valleys.

Stardom (personal communication) indicates that a LA%

trapper utilization of American badger (Taxidea taxus) is ex-

pected in the Souris Basin. Using informati.on presented in

Koonz and Goodwin (L9?6a) and extrapolating, it is estimated

that 0.J badger may be found/square mile of any habitat with

the exception of urban areas and open water.

All habitat types, except urban areas and waterr may

support a population of 1.¿+ ermine (Mustela erminea) per

square mile in the Souris Basin (Stardomr pers. comm.).
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In Borühern Alberüa, Nellls * g. (nrz) found wlnter

denalty flgures of lynx (tretfs lynx) ranglng fron O.05 to

o.19 per square alle, para1lel1ng the decllne and rlee of

gnowshoe hare populatlonso Lyrx are found ln the Basln only

durlng peaics ln thelr populatlon cyclee and even then a¡e

rare o

Lynch (tglZ) estlnoated nlnlnum densltles of raccoons

(proc¿on lotor) ln three of h1s suba¡'eas ln Delta Marsh to be

2.6,5.5 8nd Z.8/square m1Ie; the mean reccoon denslty was

3.3/square nl1e. Unfortunately, h€ dld, not lndlcat: the

areas of dlfferent habltat types ln hls study reg10n. Cowan

(personal cornnunlcatlon) estlnaates wlnter populatlons of

raccoons nay be , - 10 raccoons per rlver nlle along the

Sourls Rlver and 1ts naJor trlbuterles. Banfleld (1974)

staües the populatlon denslty for raccoons has been estl-

nated at t¡ro famllles (ro rnarvlduals) per square n1le of good

habltat.
uÍrlgley (lgl4) found 1n hls two-hectare plot (4.94

acres) ln the sourls Rlver Bend w.M.A. 192 meadOW vOles

(Hlcrotus pennsylvanlcus) rr, marsh habltats, 46 1n the

pralrle, 1 ln the shrub, and 2 1n savanna habltats' Thls

convents to 2161876.8, 5958,4, 128'0, and 256'o per square

n11e of habltat mentloned prevlously. Banfleld GgfU) states

that neadow voles have been observed at densltles of 15 to

45 antmals per acre of o1d fleld habltat and 45 to 15O an1-

malg per acre of marsh habltat. Durlng populatlon peaks'
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Banfleld lndlcates densltleg ¡lay go as hlgh as 40O per acre

(2j6r000 anlrnals per square mlle ). Estlmatlng the vole popu-

latlons serves to lndlcate the food potentlal for raptors and

organlsrns hlgher up 1n food chalns. Any vole populatlon

sh1ft, lncrease or decrease resultlng from the lnplernenta-

tlon of a water-resource proJect w111 affect these predators.

Docuaentatlon of whlte-talled deer (Odocollerrs

vlnglnlanus) populatlon estlmates and range of deer densltles

1s detalled for southwestern l{anltoba. For thls report the

results acqulred by Goulden and Goulden (1969) w111 be

uü1112ed.

"Thu ultlnate cnlterlon for evaluatlng a
parcel of deer habltat ls lts sustalned
carrylng capaclty. Wlth thls 1n mlnd'
durlig prellmfnary stages of our provlnce-
wlde ðvàluatlon of whlte-talled deer range
for the Canada Land Inventory (C'L'I'), !ìre

carefully exemlned' aL1 exlstlng Manltoba
deer aenätty lnforrnatlon and arbltrarlly
establlghed a range of densltles cottÙIl€flStlf-
ate wlth each capablllty class' These
denslty ranges were used ma1n1y ?s, a gulde
ln our ctasJtftcaülon and are not to be
consldered lnfalllble." (Goulden and
Goulden, 1969),

Table 1 Populatlon Densltles for Deer ln each c.L.I.
canãurrrty Class.- (co.rrden and Goulden, 1-969)

Range of Deer Densltles
(õeer,/square ffile)CapabllltY

Class*

1
2
3
4
5
6
T

31 to2I to
13 to
Tto
3to

Less than

42
30
20
T2
6
3
o

{å$ee å-o]:enu-l:< III
c1 ass..

for ùeiailed å¿scri-ctlon of each cai:ability
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bneedlng palrs

square nlle of

(rtgure 2).

Table 2 lndlcates

palrs per squere nlle bY

_79

(tglz) lndlcates that an average of 37 '7

of all duck epecles nay be expected per

Aspen parl<land ln hls survey stnatun 24

the average number of breedlng

gpecles.

Table 2 - Average Nunbers of l{aterfowl B¡"eedlng Palrs per
sq.,ãrã *tte . rn vãrøeàrt " survey strat.¡n 24
i9=6o to 69 (ver^meer ' r9T2).

Aspen Parlcland
Strata 24Ducks

HelLard
Plnüall
Gadwall
Amerlcan wldgeon
Northern shoveler
Blue-wlnged teaL
Green-wlnged teal
Redheeô
Canvasþack
LeSSef SC@Up

7,5
2.9
2.2
1.9
2.6

L2.6
1.9
1.4
.1.6
3.1

Specles conblned 37 .T

saterfowl popuLetlon statlstlcs are avallable by

stratun (nreurc 3) fron the canadlan hl1ldl1fe servlce (C'W'S' )'

Table 3 lndlcates rclatlve populatlons of waterfowl ln

Stratun 39 whlch encompagaes nost of the Sourls Rlver Baeln'
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Table3-RelatlveAbundanceofWaterfow}Speclesl.¡-
stråtit-:ö-I-Clw.s.l-.ig55to1975andL975Adjustedpopuiatfóñ Èst1'ates (Colfop and Do¡oltrovlch,
tg75).

Speeles

AdJusted
Populatlon
Estlnates(zt Year

Àveraee )

fiot
Total

(2t Year
Average )

t9T5

AdJuated fr ot
Populatlon Total
Estlmate s

Hallarrd

Gadwall

Anerlcan wldgeon

Green-wlnged Teal

Blue-wlnged Teal

Northern shoveler

Plnta11

Redhead

Canvasþack

Scaups

8or799

22,323

20 
'593

21rOO9

zrt+,962

30,156

52,727

]-5,966

LL,3T6

3]-,976

16.o

4.4

4,1

4.2

42.8

6.0

10.5

3.2

2.3

6.4

147,OoO

33 
'ToO

t2 1600

30, OOO

354,O0O

53,300

99,600

20,TOO

21,3OO

75,900

t6.g

3.8

1.5

3.5

40.8

6.1

11 .5

2.4

2.5

8.8
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Table 4 presents a sultüafïr of the populatlon densltles

¡yhlch are used ln thls r"eport along wlth assoclated habltat

types. lclldllfe epecles not lncluCed ln the fol'low1n8 table'

but whlch a¡.e found 1n the sourls Basln may be Obeerved ln

/lppendlcee trV-VI'.

3.4 W11d11fe of the AnalYzed Areas

3.4.1 The Sourls Rlver

The lrlanltoba portlon of the sourls Rlver has been

arbltrarlly dlvlded lnto flve reaches to facllltate analysls

of the wlldllfe resource. Thege flve secül0ne ares

1. Manlüoba - U.S. Border üo I'{ellta 29'3 rlver mlles

44.2 rlver ml1es

28.I rlver nelles

29.8 rlver mlles

2. l{el1üa to HartneY

3. HantneY to Sourls

4. Sourle to Past the Elbow

5. Past the Elbow'to Asslnlbolne
Rlver Confluence 3B.O rlver m1les

169,4 rlven mlles

For each secülon of the nlver, the areas of all I

habltat üypes are totalled and wlldllfe densltles from

Table 4 are applled to the¡n. In thls way an estlmatlon of

wlldllfe populatlon nt¡nbers ls acqulred. In eddltlon' slnce

there 1s detalled lnforrnatlon avallable regardlng whlte-tall.ed

deen and ¡laterfowl habltat types from the Canada l,and

Inventorxr (c.L.I. ), a brlef descrlptlon of the habltat as 1t

pertalne to deen (gouf ¿en et. a1r l97C aird Jmrle et al' 1974)

and. waterfcwl (:tåans and Hutchinsbn' 1968 ancl Hutchlnson and

and Ad.ans , ].97 C) .



- 2t+

Table 4 Speclesf Densltles
Used to Determlne
Sourls Basln'

and Assoclated Habltaf lïPes
l{lld}1fe Popu}atlons 1n the

Species Habltat TYPe

Densltles
per Square

Ml]et

Amerlcan beaver
Muskraf

l¡[1nk

Sharp-talled Srouse

Ruffed grouse

Hungarlan Partrldge
Hhlte-tal}ed Jack rabblt
Snowshoe hare

Red fox
Coyote
Striped skunk

Red squlnrel
Amerlcan badger
Emlne
Lyruc

Raccoon
!{eadow voLe

Hhlte-talled deer

Haterfowl

^eRlver 5

Rlve¡r t"l. tt*"
64Mareh

All except urban & water 0'5

Graeslandr/Bush T5

Tlmber/Bush 25

20Bush

Croplandr/Graesland l.6

Tlnber/Bush 3oo

All excePt unban & water O'75-]'OO

Tlnber/Bush o '75
Cropland L3'5

Tl¡eber 389

All excePt urban & roater O'5

Alt excePt urban & water 1'4
ALI except urban & wate¡r O'Ol-9'19

Tlnben/Bush l'0

Tlmber 22Q'9
Bush 128'0
Gnassland 2259'\
Mansh 2].6876 '8'etiäãäru"a/susn 3043 '2
Tlmber/nush-Cll Class I 31-!?' CLI Class 2 2I-30

clr cfass 3 13-20
CLI Class 4 7-\2
clÍ crass 5 3-6
CLI Class 6 fese than 3
CLI Clage 7 0

All except urban & water 37 '7

&.
{r
#*
+

Densltles exoressed pen rlver mlle'
pu"ãfty of muskrat upstream of Sourls
Denslty of muekrat downstrea¡n of Sourls -.Ãô^-^-å r^a
The number of slgnlflcant riguree.may be dlfferent because

ãi tr," varled soürces of lnformatlon'
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3.4.1.L lrfanltoba-U.S. Border to Mel1üe (29.3 ul1ea)

Thls reach of the rlver traverses gently ro1l1ng or

flat terraln. The Sourls Valley 1s generally U-ehaped, often

reachlng one half mlle 1n wldth. From the U.S. border to the

confluence wlth the Antler Rlver¡ the valley ls tr€eless and

utlllzed prlmarlly for stock grazLng. Antler Rlver,

Gelnsborough and Graha¡n Creeks dlscharge lnto Ëhe Sourls

Rlver ln thls sectlon.

In 1937, the Pralrle Far"m Rehabllltatlon Admlnlsüratlon

(t.F.R.A. ) constructed l¡lellta Dan #1 (ProJecü #96) for stock-

waterlng and domestlc purposes. fhe darn ls temporary 1n

nature, 1.e. lt Ís only put lnto operatlon when l-ow ¡vater

levels warrant euch actlon. It 1s sltuated downstrean of the

Antler-Sourls Rlver confluence.

Table 5 lndlcates aneas of habltat types occurrlng

wlthln approxlrnately one half nlle on elther slde of the n1ven.

Table 5 - Ar"eas of Habltat Iþpes - Sourls Rlver Reach 1

Habltat
TYpe

Ar-ea
(Sq. m11es)

fr ot Total
Analyzed Area

Tlnber
Bueh
GrassLand
Cropland
Marsh
Buehr/Grassland
Urban
Water.

o.98
2,56
o.2T

10.64
3.67
2.86
o. 01
o.00

4.7
12.2
1.3

50.7
17 .5
13.6

Less than I
o,o

Total 20.99 100.o
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Table 6 eetlmates populatlons of certaln epecles whlch

nay be found wlthln one half m11e on elthen slde of the rtver.

The potentlal for deer productlvlty appears to be falr

to good 1n thls reglon (Goulden et al.' lgTO). Most of the

area ls C.L.I. C1ass 3 (8.4 square mlles) wh1le the remalnder

ls Class 5 or 6.

Er,amlnlng the C.t.I. Land Capablllty naps for Waüerfowl,

lt 1s clearly evldent that pnoductlon of waüerfowl ls not hlgh

ln thls area (eOams and Hutchlnson, 1968). Sl-¡cteen polnt s1x

square mlles of the analyzed area 1s Class 3 wh11e the

renalnden ls Class 5. However, fleld observatlons along the

rlver from Coulter to Anüler Rlver have lndlcated hlgben

densltles of waterforsl, than would be expected from exa'mlna-

tlon of C.L,I. maps (APPendlx II ).

From the u.s. border to the Antler Rlver confluence,

there ls mlnlmaI potentlal to support beaven, muskrat or mlnk

populatlons, pr1marl1y because thls reach ls devold of good

habltat necessary for these specles to propogate and exlst'

3.4.1.2 Mellta to Hartney (44.2 mlles)

The rlparlan tree growth along banks of the sounls

Rlver. ln thls reach conslsts pr1mar11y of A¡nerlcan elm (Ulnus

am-ericana), .green ash. (Fraxinlrs pennsylvanica), bsx elder (Acer

Iregundo.) and bur oak. The river has left a number of per-

manent and semi-permanent cut-off oxbows in this a]áea during

its meandering over the years. Jackson'Creek enters the river

downstream of ivieLita and. the lvlapLe Lake Drain discharges into

the Souris River near Lauderr



TabLe 6 - lJlldllfe Populatlon Eeülmates - Sounls Rlver Reach I

Amerlcan beaver
Muskrat

Mlnk
Sharp-talled grouse

Ruffed grouse

Hungarlan partrldge
Yfhlte -talIed Jack rabblt
Snowshoe hare
Red fox
Coyote
Strlped S}<unk

Red squlrrel
Amerlcan badger
E¡'rnlne

Lynx
Raccoon

Meadow vole

Whlte-talled deer

SaterfowL

Specles

I
I

i

t

I
t
il

å

å

T

t
ì

i

Rlven
Rlven
Marsh

Habltat
Types

All except unban & waten
Grasslandr/Bush
Tlmber/Bush
Bush
Cropland/Graseland
Tlnber/Buoh
All except urban
Tlmber/Bush
Cropland
Tlmber
All except urban
All except urban
All except urban

Densltles per
Squarc MlIe

3a
2a

64

o.5
T5

25

20
16

300
o.T5 - 1.00

o.T5
13.5

389
o.5
1.4

o.o5 - o.19
10

t28-2r6,876.8
0 -42 crr

CLI
CLI

a, Deneltles expressed per rlven ¡nlle

Habltat Area Estlmated
(Square Mlles) Populatlon

& waüer

Tlnber/Bush
All except urbanr croP-

land, & waten
Tlmber/Bush

29.
?9.
3.

20,
5.
3,
2,

IO,

3

20

3
10

o

20
ao
20

3

.5

.3b )

.67\

.98

.69

.54

.56

'.91
.54
r.98

i.54
t.64
).98
).98
).98
).98
\.54

&

&

&

water
water
waten

All except urban & open water 37.7

8B

281

L0
427

89

5r
t75

1062

16-2r
3

144

38r
10
29

1-4
35

b. Rlver mlles

I

1Þ

-¡
It

Class 3-8-40
Class 5-4.2o

10.34 806,830

Clasg 6-8.40
2O"98 79L

122 -218
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the rlver flows through the l'"ud"" Sandhllls ln thls

eectlon. The abrupt changes ln so1l and vegetatlon typee are

easlly observable.

There are thr.ee stop-log dams ln Reach 2. one ls

downstrea¡n of Mellta (Uetfta Dan #2 bullt by P.F'R.¡. - also

proJect #96). Mellta Dans #1 and #2 were bu1lt for stock-

watenlng and donestlc purpoges and thelr Peaervolrs cover a

comblned ar"ea of 25O acres wlth a stonage capaclty of 12CO

acre-feet (HaJ. e, l975) .

The ltaplnka dam ls a concnete strLlcture bu1l l 1n 1938

pr1nar1ly for stock-waterlng. Thls dam has the largest

storage capaclty of the flve sltuated along the ManltoÞa por-

tlon of the Sourls Rlven. The regervolr has an area of 12O

acres and a storage capaclty of 1OOO acre-feet (He1''e, Ig75).

In add1tlon, the darn at Hartney (p.tr.R.¡. proJect

#152) ,was bu1lt ln 1941 fon gtock waterlng. Thls neservolr

has an area of roo acres and, a storage capaclty of 22o âcp€-

feet. These dams are not put lnto operatlon untll the 1evel

of the sourls Rlver decreasee to a certaln polnt at each da¡n

slte (Ha1e, 1975) .

Table 7 lndlcates the are&g of habltat types whlch

may be observed w1th1n one half n1le of the rlver on elther

slde ln thle sectlon.
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Table T - Ar"eas of Habltat rþpes - sourle Rlver Reach 2

Habltat
rþpe

Area
(sq. Mllee) fr ot Total

Analyzed A¡nea

Tlmber
Bugh..
Graseland
Cropland
lvlensh
Bush/Grassland
Urban
llaten

3.95
L.97
2.06

18.40
o.67
o.54
o. 04
o. 03

14 .3
7,r
7.5

66. j
2.4
1.9
o.2
o.1

Total 2T ,66 100.o

TabLe 8, by extractlng the relevant lnfor.natlon from the

pr"evlous table estlnates populatlons of w1ldl1fe speclee found

along the nlver.

The potentlal for deer productlon here ls excellent.

Elght square mlles of the analyzed area have a C.L.f. clasel-
flcatlon ol 2, and 15.73 square m1les are rates as Claso J.

the renalnder ls Class 6. fn addltlon, there are eubstantlal.

bLocks of wlntenlng hablt (Class 3W) close to the rlver, ln

the Leude¡!' Sandhllls l{.M.A. (Goulden et aL., ].?TO).

Waüerfowl productlon ls slnlLar to Reach L: 22,95

square m1les of the analyzed area ln Class 3i the remalnder

ls Class 5, 6, or T (eaans and Hutchlnson, 1968).

3.4.1,3 Hartney to sourls (a8.t mlles)

Thls seetlon of the rlver could be called a transl-
tlonal zone. The Sourle changes from a relatlvely slotr

veloclty rlver wlth a mlnlmal rate\ of dnop before Hartney,



Tob1e I - Ifllclllfe Populatlon Eetlnates - Sou¡r1e Rlver Reach 2

Habltat
Specle.e Type

Arnerlcan beaven Rlver
Muskrat Rlven

Marsh

Mlnk All except urban & waten
Sharp-talled grouse Grasslandr/Bush
Ruffed grouse Tlrnber/Bush
Hungarlan partnldge Bush

Whlte-talled Jack rabblt Croplandr/Gnaseland
Snowshoe hare Tlraber/Bush
Red fox
Coyote
Strlped SIfl¡nk
Red squlrrel
Amerlcan badger
Ermlne
Lyrtx
Raccoon
Meadow vole

land, & water
Whlte-talled deen Tlmber/Bush

Densltles per
Square Mlle

AlL except unban & waten
Tlmber/Bueh
Cropland
Tlnben
All except urban & water
All excepü urban & water
Â11 except urban & water
Tlnber/Bush
All except urban¡ crop-

3a
2a

64

o.5
T5
25

?o
16

300
o.75 - 1.O0

9,75
13.5

389
o.5
1.4

o.o5 - o.19
10

128-216,876.8
o -42 cLr

CLI
CLI

3T .7l{aterfowl

B. Dengltles expressed per rlven nlle.

Habltat Area Estlmated
( Square Mlles ) Populatlon

44.2Þ
44.eþ )
o.6Tt

2T .59
4.57
7.78
L.9T

20.46
T .78

2T .59
T .78

18.40
3.95

27.59
2T .59
27 .59

T .78

Â11 excepü unban & waten

133

r31

14

343
t95

39

327
2334

21-28
6

248

L537
14

39
15

T8

t6o,48T

372-567

1040

b. Rlver mlles

9.r9
Clags 2-8.OO

I
(^ì
o
¡

Class 3-Ir.T3
CLass 6-3,86

2T .59
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to a rlven wlth a rate of drop approachlng 4 to 5 tlnes that
found upstrea.m of Hartney,

PLum Creek 1s the only naJor watercounse dlecharglng

lnto the Sourls Rlver between Hartney and Sourls, The Sourls

Da.n at the Town of Sourle 1a a permanent structure orlglnally
bullt fn 1911 for stock-waterlng and donestlc purposes. It
wes rebullt 7n ¡.952 wlth e storage capaclty of 4tO acre-feet.

The r"ecervoÍr has a totel &rea of 95 &,cres (For"syth, personal

communlcetlon).

Table 9 lndlcates habltet types and are&,s found wlthln
one half mlle on elther slde of the rlver ln thls reach.

Table 9 - Areas of Habltat Types - Sourls Rlver Reach 3

Habltat
Type

Ar"ee
( sg. td1les )

fr ot Total
Analyzed Area

Tlnber
Bueh
Grassland
Cropland
Mansh
Buahr/Graesland
Urban
Hater

2.72
o.40
o.go

16.a4
o.10
o.o0
o.L7
o.oo

]'3.2
2.O
4.4

79.r
o.5
o.0
o.B
o.o

Tofal 2.O.,53 100. o

Extrapolatlons fron Table 9 nay be ¡aade regardlng estl-
raated populatlons of centaln ry11dIlfe specles (ta¡te 10).

bllth r"espect to deer productlon, 5.29 square nlles near

Hartney have a C.L.I. Land Capablllty ratlng of 2 whlle near

Sourlo, 8.96 squane mlles are rated at Claes 3 (Goulden et a1.,



,Tab1e 10 - H11d1lfe Populatlon EstlmateE - Sourrls Rlven Reach 3

Amerlcan beaver
Muskrat

mlnk
Shanp-tal1ed Erouge
Ruffed gtouse

Hungarlan partrldge
Whlte-talled Jack rabblt
Snowshoe hare
Red fox
Coyote
Strlped Skunk

Red squlmel.
Amerlcan badgen
Errnlne

þnx
Raccoon

Meadow vol"e

llhlte-ta1led deen

l{aterf ow1

Spe.c-l.es.

Rlver
Rlver
Marsh

All except urban &

Grasslandr/Bush
Tfunber/Bush
Bueh

Cropland/GrasgLand
Tlmber/Bush
All except urban &

Tlmber/Bush
Cropland
Tlmber
AII except urban &

AlL except urban &

All except urban &

Tlmber/Bush
All except urban,

landr & water
Tlnben/Bush

Habltat
TYpC

Densltles per
Square Mlle

water

^a5

2a
64
o.5

T5

25

20
16

300
o.T5 - l.o0

o.T5
13.5

389
o.5
1.4

o.o5 - o.19
LO

a. Densltles expressed per rlver nnlle

Habltat Area Eetlmaüed
(Square M1les) Populatlon

water

2g.Ib
2g.lb )

o.10 )

20.36
I.30
3 .12
o.40

17.14
3 .12

20.36
3.12

16.24
2.72

20.36
20.36
20.36
3.12

waten
r¡ater
water

crop-

A1l, except urban & waten

84

63

10

98
78
I

274

936
15-20

2

zj.g
1058

10
29

1-4
3r

27 ,Tg8

227 -356

768

tz8-zt6 ,876.8
o - 42 cLr class

CLf Class
CLI C1AES

3T .T

þ. Rlver ml-les

I
(JJ
¡\)

I

4.12
2-5.29
3-8,96
6-6. tl

20.36
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f970). The remalnder of the analyzed area ls Claee 6.

.åE nentloned prevlously, the currrent ln thls sectlon

of the Sounls Rlver lncr"eases steadlly ae one pnogreases down-

strea.m, therefore, potentlal for the productlon of weterfowl

also decreases. the analyzed area ls rated, as CLass 3 fron
Hartney to e, polnt approxlmately half way to Sourls. From

thls polnt to Sounls the area 1s Clase 4 (Eaarns and Hutchlnson,

196g ).

3.4.1,1$ Sounls to past Elbow (29.8 mlles)

The rlver flows through a unlque area whlch is typlfled
by heavlly wooded steep rlverbanks and cllffs up to 200 feet
hlgh near the elbovr. It etants to drop rather dra¡natlcally

ln thls sectlon, 1n places¡ approachlng 10 feet per m1Ie.

Elgln and Elbow C¡reeks are.two of the mor"e conülnuous

watercourses enterlng the Sourls Rlver 1n thls reach. Elgln

Creek enters fron the south, Just past the Town of Sourls and

Elbow Creek Jolns the Sourls Rlver where lt abruptly turne

north-east from lts prevloue dlrectlon of south-east.

Table 11 lndlcatee the areas of dlfferent haþltat
types found between Sourls and the ELbow.
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Table 11 - Areas of Habltat lYpes Sourls Rlver Reach 4

Habltat
TYPE

Anea
( sq. ì,111e s )

fr ot Tota1
Analyzed Area

Tlmber
Bush
Grassl-and
Cropland
Marsh
Bueh/Grassland
Urban
ldater

5,5L
3.63
l. 03

l,2.37
o.02
2.78
0.00
0.00

2t.7
14.3
4.1

4g. g
o.1

lL .0
o.o
0.o

25.34 100. o

Table 12 estlmates populatlons of certaln wlld11fe

specles, from data presented 1n the prevlous table.

Thls reach of the rlver has good poüentlal for deer

productlon (Goulden et a1., 1;7TO). ft can also malntaln a

substantlal deer populatlon because of large areas of excel-

lent wlnterlng habltat found along the rlver. The sounls

Rlven Bend lt.M.A. was estabüshed r+1th malntenance of whlte-

talled deer populatlons as lts prlmary functlon (UanttoUa

Department of M1nes, Reeources and Envlronmental Management'

IgT4). Table 13 lndlcates the classlflcatlons and thelr

areas as rated by the c.t.I. Land, capablllty of ungulates

(peer) for lands 1n Reach 4 of the Sourls Rlver'

Eleeause of ühe rlverts hlgh veloclty ln thls reacht

waterfowl productlon has verTl llttle potential. Flfteen

polnt nlne-slx square m1les Of the analyzed area have a c'L'I'

I¡nd Capablllty for Waterfowl of only 4' Thle ls the area

lnmedlately adJacent to the rlver. the renalnder of the



Table 12 - l{lIdIlfe Populaülon Estlnates

Amerlcan beaver
Muskrat

MlnI<

Sharp-tal1ed grouse

Ruffed grouse

Hungarlan Partrldge
l,Jhlte-talled Jack rabblt
Snowshoe hare
Red fox
Coyote
Strlped skunk

Red squlrrel
Amerlcan badger
Ermlne
Lynx
Raccoon

Meadow vole

Whlte-talled deer

Specles

Rlven
Rlven
Marsh

All except urban & water
Grasslandr/nush
Tlmber/Bush
Bush

Cropland/Grassland

Habltat
, Type

- Sounls Rlver Reach 4

Tlmber/Bush
All except urban
Tlmber/Bush
Cropland
Tlmber
All except urban
All except urban
All except urban

Densltl.es Per
Square Mlle

3a
1a

64

0.5
T5
25

20

16

300
o.75 - 1.OO

o -75
13.5

389
o.5
1.4

o.o5 - o.19
10

128-216,876.8
0 -42 cI,r

CLI
CLI
CLI

3T .TWaterfowl
a.Densltles expressed per rlver mll-e

Habltaf
( Square

& water

Tlmber/Bush
All except urbanr cnop-

land, & water
Tlmber/Bush

Area
lflles )

29. gb

29.Bb )
o.02)

25.34
7.44
9.14
3.63

13.40
9.14

24.35
g .14

t2.37
5.5L

25 34
25.34
25.34
9.14

&

&

&

Estlmated
PopuLatlon

water
water
water

All except urban & water

B9

31

13

558
229

73
214

2742
19 -25

T

r6T
2r43

13

35
1-5

9]

20,8rI

419 - 613

6

955

b. Rlver mlles

l.2.97
Class 1 or
1!J - 5.82
C1ass 2-l.52
Class 3-15.21
Class 4, 5 e'

2.79
25.34

t-
(¡
\JI

I
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enelyzed a,¡rea 1s evenly dlvlded betneen Class 5 anA 7 (aAans

and Hutchlneon, 1968, and Hutchlnson and Adame, ]gTO).

Table 13 C.L.f. Land Capablllty of Ungulates (Oeer)
Sourls RÍver Reach 4 (Goulden et aL., I97O,
and Imrle et 8,1.¡ 1974).

Capabillty
CJaBs

Ar.ea % of Total
. . (Sq. ÞÍlles) Analyzed Area

1
1H
2
3
3tl
4
5
6

1. 01
4.81
1.52

rL.92
3.29
0.51
l.7T
o.51

4.o
19.0
6.o

4T.o
13.o
2.O
T.O
2.O

25.34 100.o

3.4.I.5 Pasü Elbow to Aselnlbolne Confluence (38.O nl1es)

Thls neach ls characterlzed by 200-250 foot c1lffe
adJacent to a good portlon of the rlvents length. The rlver
drops aü even a greater rate, ln places, than 1n the prevlous

sectlon, thereby resultlng ln strongen and faeter flowg.

firo maJor trlbutarleo, Black and Oak Creeks, dlochange lnto
the Sou¡rls Rlver downetream of Wawaneea.

There 1e a permanent concrete dam at Warvanesa. It wag

bullt ln the 193ors prlmanlly for süock watenlng and donestlc
purpo8e8.

tabie 14 lndlcates the naJor habltaü types and thelr
a¡¡eas along thls neach of the rlver.



Table 14 - Areas
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of Habltat Types Sourl¡ Rlver Reach 5

Habltat
rlPe

Area
(sq. Mlles)

fi oî Toüal
Analyzed Area

Tlmber
Bush
Graesland
Cropland
Marsh
Buehr/Grassland
Urban
hlater

9.75
o.Tg
2.33

]4.TT
0.13
1.26
o.39
o.07

33,1
2.7
7,9

50.1
o.4
4.3
1.3
o.2

29..49 Loo. oTotal

Extrapolatlons ut11lz1ng data fron the prevlous table

slth respect to estlmated populatlons of 11sted' specles are

lncluded 1n Table L5.

Thlg area le extremely lnportant üo deer because there

ar"e substantlal blocks of Class 1W deer wlnterlng areas to

gupport deer produced ln class 2 lands, accordlng to the

C.L.f. Land Capablllty for Ungulatee (Oeer) (Unrte' €t 4"

IgT4). The lmportance of thls area wlth respect to deer may

be observed, 1n Table !6.

_fable 16 - C.L.I. Land Capablllty for Ungulate"-(l11")
Sóunls Rlver Reach 5 ifmrle et a1', I9T4)'

ft of Total
Analyzed AreaCapabllltY

Clags
A¡"ea

(sg. Mlles)

l.
1W
2
3
5

o.58
2,O3
8.42
6.to

11.90

2.O
T.O

29.O
2r.o
4l.o

Total 29. 03 ' 100. o



Table f5 - ïJlLdllfe Populatlon Esflnate - Sounls Rlver Reach 5

Amerlcan beaven
Muskrat

Mlnk
Sharp-talled gnouse

Ruffed grouse
Hungarlan panürldge
blhlte-talled Jaek rabblt
Snowshoe hare
Red fox
Coyote
Strlped sln¡nk
Red squlrreL
Amerlcan badger
Errnlne

Lyrx
Raccoon
Meadow vole

Whlte-talIed deer

Speeies

Rlver
Rlver
Marsh

All except urban & water
Grassland,/Bush
Tlmber/Bush
Bush

Cropland/Grassland
Tlmber/Bush
All except urban & water
Tlmber/Bush
Cropland
Tlmber
All excepü urban & water
All except urban & water
All except urban & waten
Tlmber/Bush
AlL except urban, crop-

land, & water
Tlnber/Bush

Habltat
Types

DensLtLes pen
Square Mlle

3a
1a

64

o.5
T5
25

20

16

300
o.T5 - l_.oo

o.T5
13.5

389
. o.5

1.4
o.o5 - o.19

10

r28-2t6,876.8
o.42

l{aterf ow1

a. Densltlee expressed per rlver rnlle

Habttat Anea Estlmated
(Square Mtles) Populatlon

38. ob

38. ob ¡
0.13 )

29.O3
4.38

10.54
o.79

1"7.1O

L0.54
29.O3
1O.54
]4.77
9.75

29.O3
29.O3

29. 03

1O.54

All except urban & water

114

46

15

329
264

16

2T\
3192
22-29

I
199

3793
r5
41

1-6
105

14.26 4g5og

CLI Class I or
11rl - 2.6L

cl,r class 2-8.42 373-556
CLI Class 3-6.10
CLI Clase 5-11.90

29.s3 10943T .T

b. Rlver m1les

I

(,
co

I
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HaterfowL productlon ln thls reach ls nlnlmaL. The

C.L.I. Land Capablllty for Hate¡rfowl ¡rates the analyzed

area,r 15.7 square m1les as Class 4, wlth remalnder Class 5,

6, and 7 (Uutchtneon Lnd, Adams, IgTo).

3.4.1.6 Surmnar'¡r

Table L7 lndlcates total area of dlffenent habltat
types fon the Sourls Rlver.

Table lT - Areas of Habltat Types - Sourls Rlver
(Manltoba portlon)- -

Habltat
Iþpe

Area
(sg. Mttes)

% ot TotaL
Analyzed Area

Tlmbe¡r
Bueh
Grassland
CropLand
Marsh
Bushr/Grassland
Urban
Haten

22.91
9.35
6.59

72.42
4.59
7.44
o.61
0.10

]g.5
7.5
5.3

58.4
3.7
6.o
o.5
o.L

Total 124.01 100.0

Tab1e tB fndtcates estlruated total populatlons for
llsted specles along the sounls Rlver wlthln one half mlle on

elthen slde.

3.4.2 HaJór Tr.lbutanlee and l¿,kes

thle sectlon hae been dlvided lnto eleven subsectlons,

each one r"epresentlng a maJon trlbutary of the sourls Rlver
or a, large waten body ln the Basln. As wlth the sourls Rlver,
alr photos stene exaralned and maJor habltat types were dellneated



Table 18 - Hlldllfe Populatlon Estlmates - Sourls Rlver (ManlÈoba pontlon)

Amenlcan beaver
Muekrat

Mlnk
Sharp-talled grouse
Ruffed grouse
Hungarlan partrldge
Whlte-talled Jaek rabblt
Snowshoe hare
Red fox
Coyote
Strlped elfl¡nk
Red squlnrel
Amerlcan badger
Ermlne
Lynx
Raccoon
Meadow vole

Whlte-talled deen

Specl.ee

Rlven
Rlven
Marsh
All except urban & water
Grasslandr/euen
l1mber/Bush
Bueh

Croplandr/Grassland
Tlmber/Bush
All except urban & water
Tlmber/3ush
Cropland
Tlmben
All except urban & water
All except urban & waten
All excepü urban & water
Timber/Bush
All except urbanr crop-

land, & water
Tlmber/Buoh

Habltat
Tþpe

Denslties per
Square M1le

WatenfowL

?a

-ár* (r"o*)
64
o.5

75
25
20
t6

300
o.75 - l.0o

o.T5
l3.5

389
0.5
1.4

0.o5 - o.r9
10

a.
b.

Densftles expressed pen rlver m11e
Rlver ¡nlles

Habltat Area Estlmated
(Square MlLee) Populatlon

169
169

All except urban & water

'.b. ¿*'

.40 )

.59)

.30

.94

.26

.35

.01

.26

.30

.26

.42

.91

.30

.30

.30

.26

4
123
t5
3?

9
79
32

t23
32
T2
22

123
r23
t23

32

L28-216,876.8 50.88
0 - 42 cLI Class I & IW

- 9.43
CLIClass2&2W

- 23.23
CLIClass3&3W

- 54.4O

508

565
6z

1196
807
r87

L264
9678

92 123
24

978
89tz

6z
tT36-23
323

1064433

1513-231o

CLI Clase 4-o.51
CLI C1ass 5-I7.87
cl,r class 6-18.88

3T.T 123.30 4648

{r Denslty** Denelty
per rlver n1le
per rlven mlle

¡

o
I

upotream of Sourls
downstrea¡¡ of Sourla
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and ¡¡easured. Speclflcally, trlbutarles anelyzed lncluded

the ÞIanltoba portlone of Antler Rlver, Oalnsborou8h, Jackson,

Plpeetone, Pluro, Elgln, Black and 0aic Creeks. In addltlon,

anal.ysls was undertaken adJacent to the Oak-Plt¡¡¡ l¿kes Complex'

Þlap1e-Hunter Marsh Complex and ldhltewater L¿ke. Graham and

Stony Cr"eeks wer"e not analyzed, however, rlparlan vegetatlon

types along these creeks were aseumed to be slmllalr to the

Manltoba portlon of Jackson Creek. The lr¡formatlon derlved

fron the analysie of Jackson Cr"eek was applled to Graharn and

Stony Cr"eeks.

3.4,2.1 Antlen Rlver (45.r m1les)

Antlen Rlver has lts source 1n Saskatchewan and tra-

verses landg of mlxed pralrle ln Saskatchewan, North Dakota,

and Manltoba. After the rlver enters Manltobar lt subse-

quently flows lnto North Dakota before flowlng north and

evenüuaLly enterlng the Sourls Rlver near Coulter.

Antler Rlver usually malntalns a flow throughout the

year although a ttno-flow'r sltuatlon has occurred at varlous

tlmes. The mean flow of the Antler has been estlmated at

IT.2 cublc feet per second (c.f.s.) for the perlod March

through October (Createplan, 1970). Drrlng the wlnter months,

flow ls congldered negllg1b1e and concelvably most of the

rlver freezes to the bottom (Appendlx r ì ' However' Nêllson

(personal communlcatlon) states that from h1s observatlons of

the naJon trlbutarles, beaver dams prevent total fteeze-üP.

On the average, pools occur every 10O yards along the Ant1er

Rlver.
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Wlntersurvlva]ofaquatlcmamma}smayoccurbecause

of formatlon of pools from natural landforms or beaver dams'

thereby preventlng almost certaln freeze-out'

Lands lmmedlately adJacent to Antler Rlver are heavlLy

treed wlth a bush and bushr/g3assland complex surroundlng

forested areas. The remalnder of the analyzed area 1s under

heavy agrlcultural- use (taUte 19)'

lab1e lg - Areas of Habltat Types - Antler Rlver

Habltat
lYpe

Area
( sq. l'111e s )

% oî Total
Analyzed Area

Tlmber
Bush
Grassland
CroPLand
Marsh
nush/Grassl-and
Urban
I'later

2.Or
o.59
0.09

L2.73
0. oo
t.66
o.00
0. oo

]l..T
3.5
o.5

74.6
o.o
9.7
o.o
o.o

Total 17. OB 100. o

Table 20 lndlcates wlldllfe populatlon estlmates for

certaln species assumlng, as þeforer êo average denslty for

prlme habltat.

Sltuateda}ongtheAntlerRlveraresubstantlalareas
of good whlte-talled d,eer wlnter habltat (raole 2l.).

Bldlake (personal communlcatlon) states that ]O0-2OO

deer overwlnter near the Antler Rlver' '

As the rlver enters Manltoba from saskatchewan, the

c.L.I.LandCapabllltyforWaterfow].rateslargeareasas
class J. However, as the rlver re-enters Manltoba from North

Dakota, sdJacent areas have a Lanâ Capablllty for t'laterfowl 
... , :: : :_.. 

-ì::.::a,,.,,

of only class 4 or 5 (A'oarns and Hutchlnson, 1968)' ,,r,,t, ''t''"rrì.

i :.,,-',.',,.-,^:.: Tù
':. .' . "' .,

.ij... tr/

\= ¡;, ; 1,:' ;:.:'.,: 
lt::,..;':;';'



Taþle 20 - þfl1dllfe Populaülon Estlmates - Antlen Rlven

Amerlcan beaver
lfusknat

Mink
Sharp-tall,ed grouse

Ruffed grouse

Hunggrlan partrldge
tlhlte-talled Jack rabblt
Snowshoe hare
Red fox
Coyote
Strlped sln¡nk
Red squlnrel
Amerlcan badger
Errnlne
Lyrx
Raccoon

Meadow vole

Specles

Rlver
Rlver
Marsh
All except urban & waüer
Grasoland/Bush
Tlmber/Bush
Bush

Croplandr/Grassland

Habltat
Type

Tlmber/Bush
AI1 except urban
Tlruber/Buah
Cropland
Tlmber
All except urban
AIl except urban
AlL except urban

Densltles per
Square Ml1e

l{hlte -talled deer

Waterfowl. - .

3t
2a

64

o.5
T5

25

20
16

300
o.75-1.O0

o.T5
13.5

389
o,5
1.4

o.o5-Q.19
10

â.
b.

Densltles expressed per rlver m1}e
Rlver mlles

Habltat Area Eetlmated
(Square Mlles) PopulatLon

& woter

Tlmber/Bush
AlL except urban,

land, & wate¡r

Tlmber/eush

45.1
45, rb )
o.oo)

17. OB

?.34
2.60
o.59

l.'2.82
2.60

17. Og

2.60
t2.73
2. 01

17. Og

17. 08

17. Og

2,60

&

&

&

water
water
waten

All except urban

135

9o

9

IT6
65
T2

205

78o
13-17

2

l-72

7Bz
9

24

1_3

26

6t77

239-36r

644

cror,-- 128-2t6,876.8
o-42 cl,r

CLI
CLI

& water 3T.T

Class
Class
CIass

4.35
zW-T .69
3W-5.98
6-3.42

17.08

I

(¡)

I
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Tab1e 2I C.L.I. Land CaPabllltY
Antler Rlver (Goulden

for Unsulates (Deer) -
et ?1. , l97Q).

CapabllltY
Class

Area
( sq. ir1le s )

it oî Total
Analyzed Area

45.o
35.0
20.o

7.e,9
5.98
3.4f

2W

3w
6

TotaL u. oB 100. o

3 .4 .2.2 Galnsborough Creek ( 3f ' 3 m1le s )

GalnsboroughCreekhasltssourcelnSaskatchewanand

t:,'.vêrsês r-ands slmllar to those adJacent to Antler R1ver.

Thè creek ls not as heavlly wooded as Antler Rlver and the

analyzedportlonlsprlmarllybushandgrasslandnearthe
saskatchewan-l{anltoba border. The vaIley of GalnsbOrough

Creeklsarelatlvelydeeperoslonchannel.Aswlththe
Antler Rlver and most of the trlbutarles of the sourls Rlver'

Galnsborough Creek 1s 1n a ttno-flow'r sltuatlon for most wlnter

months. From Mareh through october the mean flow of the creek

1s 6.5 c.f .s. (CreatePlan, 1970)'

Table 22 lndlcates dlfferent vegetatlve habltat types

and thelr areas adJacent to Galnsborough creek'

Table 22 - Areas of Habltat types - Galnsborough creek'

% ot Total
AnalYzed AreaHabltat

Type
Area

( sq. Mlles )

Tlmber
Bush
Grassland
Cropland
Marsh
Bush/Grassland
Urban
Ïrlater

o.56
1.51
2.O4
5.25
0. oo
3.55
o. o0
o. o0

4.4
TT.7
15.8
40.7
0.0

27 .4
o.o
o.o

Total l.2.9r 100. o
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'' Table 23lndlcates the estlmateð populatlon of certaln

wlldllfe specles w1th1n one half ml}e from elther elde of the

creek, agaln, assumlng averege densltles per Equare rn1le or

per rlver m1le.

Galnsborough Creek ls an lrnportant deer wlnterlng area

(taute 24).

Tab1e 24 - C.L.I. Land Capablllty for Ungulate"-(!91") -
Galnsborough Creek (Goulden et aÌ' t l97O)'

CapabllltY
Class

Area
(sq. M1les)

ft ot Total
Analyzed Area

32
46
32
8r

3w
4
5
6

2.
6.
2n
1.

19. o
50.o
19. o
14. o

Total ].,2.gr 100. o

, Because the creelc proþably freezes to the bottom 1n

most yearg, aquatlc anlmals are forced to Spend wlnters 1n

the sourls R1ver, natural pOndS or ln ponds forrned by beaver

damg.

whene Galnsborough creek enters Manltoba from

Saskatchewan, theC.L.I. Land Capablllty for l'Iaterfowl Ís

rated as Class 3 (Aeams and, Hutchlnson, 1968). Thls clagsl-

flcatlon represents only 1.02 square ml1es of the analyzed

area. Cfess 4 (4.42 square mllee), Claes 5 (f.70 square

m1les)r and Class 6 (5.77 gqu&re mlles) represent the

¡remalnder of the analyzed area adJacent to Galneborough

creek. It ls evldent therefore, that thls creelc ls not a

-ñr* '4øF*# 
!r rrP!¡@etttr4rn6ãf,rEttilf tFæ*gittilit6ç!ttFtq.q4!!!!r!'s::lE!qt!!!:rl!i¡?trFttrTYæ



Table 23 - Wlld]lfe Populatlon Eetlmates - Galnsborough Cneek

Specles

Amerlean beaver
Muekrat

Mlnk
Sharp-ta1led grouse
Ruffed grouse

Hr.lngerlan partrldge
Whlte-talled Jack rabblt
Snowshoe hare
Red fox
Coyote
Strâped sln¡nk
Red squlrnel
Amerlcan badger
Emlne
Lynx
Raccoon

Meadow vole

l{hlte-talIed deer

Rlver
Rlver
Marsh

All excepü urban & weter
Grasslandr/Bush
Tlmber/Bush
Bush

Cropland/Grassland

Habltat
TYPE

Tlmber/Bush
AIl, except urban
Tlmber/Fush
Cropland
Tlmber
All except urban
AII except urban
All except urban
Tlmber/rush

Densltles per
Square Mlle

Waterfowl- All excePt urban

3

?e
64

o.5
T5
25

20
16

30c'

B. Densltles expr¡essed per rlver mlle

Habltat Area Estlmated
(Square Mlles) Populatlon

& wate¡r

A1l except urban,
land, & water

llnber/rush

31,

31,
o

12

7

2

1

7
2

12
2

5

o

L2

T2

12

2

.3"
^b'.J)

. oo)

.91

.10

.OT

.51

.29
,OT

.91

.07

.25
,.56

t.91
:.91
:.91
i.oT

o.75-1. OO

o.T5
13.5

389
o.5
1.4

o.05-0.19
10

&

&

&

water
water
water

94

63

6

533
52

3o
r17
6zt
1O-13

2

7I
219

6

1g

r-2
2L

23,294
crop-

]^28-216 ,876.8
o-42 cLI

CLI
CLI
CLI

& water 37 .T

b. Rlver nlles

I

F
0\
I

Claes
Class
Class
CIass

9.66
3-2.32
4-6.46
5-2.32
6-1.8r

12.91

82-L6T

487
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maJor waterfowl productlon ar€a nor 1s lt a prlrnary or even

secondar-¡r waterfowl staglng area.

3.4.2.3 Gnaham C¡¡eek (47 4. mlles), Jackson Creek (32.3 rnlles)
and Stony Creek (34.9 m11es)

These creeks are comblned because of the technlque used

ln analyztng theln adJacent areas. Jaekeon Creel( was arbl-
ürar1ly chosen as typlcal and lnformatlon acqufu"ed from thls
analytlcal- area was applled to both Grahara and Stony Creeks.

These creeks orlglnate 1n Sasicatchewan and flow eouth-east.

G*'aham Creek eventually Jolns the Sourls Rlver where the Town

of Mellta ls now sltuated and Jackson Creek Jolns the Sourls

a few m1les to the north of Gnaha¡n Creek. Stony Creek ter-
mlnates ln the Maple-Hunter Marsh complex. thls, serles of

lakes and marshes 1s hydrologlcally connected to the Sourls

Rlven by way of the Maple Lake Draln. Jaekson Creekfs

analyzed area ls prlmarlly cropland wlth substantlal areas of

bush adJacent to the creek; especlally near the Saskatch€w&û-

Manltoba border. Table 25 lndlcates ar€as of dlfferenü habltat

types ln the analyzed reglon adJacent to Jackson Cr"eek. Per-

centages were taken and applled dlrectly to an area one haLf

mlle on elthen slde of both Graha¡r and Stony Cneeke.

Tables 26, 27, and 28 lndlcate estlnated populatlons

of w11dllfe specles whlch may be found w1th1n one half rnlle

on elther.slde of the thr"ee creeks.

These creeks probably lreeze to the bottom durlng

wlnter and ln dry years may completely cease flow 1n



Table 25 - Areas of Habltat Types - Grahamr Jackson and stony c¡eeks

Habltat
ÍVPe

Tlmber

Bush

Grassland

Cropland

Marsh

nushr/Grassland

Urban

Water

Graham Creek
Area

( sq. I{11es )

1.34

10.50

3.33

l6.25

o.00

o.58

o.oo

o.00

Jackson Creek
Area

(sq. Mlles)

Total

1.51

11.98

3.81

19.56

o.oo

o.66

o.oo

o.oo

Stony Creek
Area

(sq. Mlles)

32.00

1.93

15. 09

4.78

23,37

o.00

o. g3

0.00

o. oo

ftoî
Analyzed Area

4.2

32.8

10.4

50.8

o.o

1.8

o.0

o.o

36.52 46. oo

I

co

t

100.0



Table 26 : WlldLlfe Population Estlmates - Graha¡¡ Cneek

Speclee

Amerlcan beaver
Muskrat

Mlnk
Shanp-talled grouse
Ruffed grouse

Hungarlan partrldge
Hhlte-talled Jack rabblt
Snowshoe hane

Red fox
Coyoté
Strlped skunk
Red'squlrrrel
Amerlcan badgen
Ermlne

þnx
Raccoon
Meadow voLe

I{hlte-talled deer

Waterfowl.

Rlver
Rlver
Marsh

All except urban & water
Grasslanar/fr.lsn
Tlmber/Bush
Bush

Cropland/Grassland
Tlrnber/Bush
All except urban & water
Tlmber/trush
Cropland
Tlnober

Habltat
Type

Densltles per
Square Mlle

^aJ
2a

64

o.5
75
25

20

16

300
o.75-1. oo

o.75
13.5

389
0.5
1.4

o. o5-o.19
10

&. Densltles expressed per rlver mlle
b. Rlver n1les

All except
All except
All except
Tlmber/Bush
All except

Habltat Area Estlmated
( Square Mlles) Populatlon

urban
urban
urban

land, &

Tlmber/Bush

47.4Þ
47.4b )
o.00)

32.00
14.41
11 .84
10.50
19.58
11.84
32. O0

Ll.84
L6.25
1.34

32.O0
32. OO

32. OO

11.84

&

&

&

wafen
water
water

AIl except urban

urban,
water

L42

95

16

l081
296
210

313

3552
24-32

9

2r9
52r

16

4S

2-6
118

clsop-
128-216,876.8

o-42 cLr
CLI
CLI

& waüe¡r . 3T,T

15,75 23,293
C1ass l'J.2O
Class 5-2O.16 102-2tl
Class 6-8.64

32.00 1206

I

\o
I



Table 2T .- Wlld1lfe Populatlon Estlnates - Jackson creek

Speclee

Amerlcan beaven

Muskrat

Mlnk
Sharp-talLed grouse

Ruffed Brouse
Hungarlan partrldge
llhlte-ta1led Jack rabblt
Snowshoe hane

Red fox
Coyote
Strlþed sln¡nk
Red squlnrel
Amerlcan badger
Ermlne
Lyrx
Raceoon
I'Ieadow vole

ÌJhlte -talIed deen

Wate_rf owl-

Rlver
Rlver
Marsh

Atl except urban & waten
Grasslandr/eush
Tlmber/Bush
Bush

Croplandr/Grasstand
Tlnber/Bush
All except urban & waten
Tlmber/Bush
Cropland
Tlmber
AlL except urban & waten
All excepü urban & water
All except urban & water
Tlmber/Bush
A11 except unbanr croP-

land, and waten
flnber/eush

All. except urban & water

Haþltat
Fype

Densltles per
Square Mlle

3

&.
b.

2a
64

o.5
75
25

20
16

300

Densltles expressed per rlver mlle
Rlver m1lee

Habltat Area Estlnated
( Square ÞÍlIee ) eopulatlon

Jl.-

37.:
o.(

36.!
!6.,
13.,
lf .l
22..
13.

36.
13.
18.
1.

36.
36.
36.
13.

o.75-1.00
o.T5

13.5
389

o.5
1.4

o.05-0.19
10

t29-2r6,876. B

o-42 cl,r
CLI
CLI

3T .T

5
gb)
oo)

52
45

49

9B

3T
49

,52

,49

,56

,51

,52
.52
.52
,49

112

T5

1g

1234

337
240
447

4o4Z

2T -37
10

25t
587

1g

5r
2_T

135

rT .96 z6,63t
Class 3-4.02
class 5-28.12 l-36-263
Class 6-4.75

36.52 L3T:(

I
l.tl
a
¡



Table 28 - tillldLlfe Populatlon Estlnates - Stony Cneek

Amerlcan beaver
Muskrat

lvl1nk

Shanp-talled grouse

Ruffed grouse

Hungarlan partrldge
Whlte-ta1led Jack rabblt
Snowshoe hare
Red fox
Coyote
Strlped skunk
Red squlrrel
Amerlcan badgen
Eralne
Iyrx
Raccoon

Meadow vole

llhlte -talled d,eer

I{aterfowl

Specles

Rlver
Rlver
Mansh

All except urban & water
Gnassland/Bush
tlmber/Brrsh
Bush

Cropland/Grassland
Tlrnber/Bush
All except urban & wate¡r

Tlmber/Bush
Cropland
Tlunber
All except unban & waten
AII except unban & water
All excepü urban & waten
Tlmber/Bush
All except urbanr croP-

land, and water
Tfunber/rush

All except urban & water

HabLtat
Type

Densltles per
Squane Mlle

?r
64

0.5
T5

25

20
16

300
0.75-1,OO

8. Denslüles expnessed per rlver m1le
b. Rlver nl1es

3

Habltat Area Estlmaüed
(Square Mllee) Populatlon

34.
34,

o,

46,
20,
LT,

15,
28

t7
46

T7

23

I
46

46
46

TT

.9"

.gb )

.00)

.oo

.70

.02

.09

.15

.02

.oo

.02

.37

.93
;.oo
).OO

;. oo
' .O2

o.T5
13.5

389
o.5
L.4

o.05-o.19
10

r28-2t6 ,876.8
o-42 cl,r

CLI
CLI

3T .T

105

To

23

L553
426

302
450

5106

35-46
13

3r,
T5T

23

64
2_g

uo

93,293

227 -4o9

tr34

Claes
Class
CIaee

I

vlH
I

22.63
3-11.04
5-27.60
6-7.36
46.0o
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the Late Bulilner. It ls posslble that estlnatid populatlons

of certaln aquatlc epecles may be eonewhat optlmlstlc. In

any event, 1t 1s probable that most water-orlented wlldLlfe

specles lnhablt cr€eks after sprlng break-up.

- The C.L.f. Land Capablllty for Ungulatee (Oeer) along

these thrTee creeks lndlcate a relatlveLy pools potentlal aB a

deer productlon area or as an a,rea to malntaln or overwlnter

exlstlng d,een populatlons (Goulden et al. , l-gTO).

Reglons whlch have a l¿nd Capablllty for deer of

Claes 3 are found on the outer perlphery of the analyzed

areas along the creeks. Table 29 lndlcatee classlflcatlons

and theln areas for deer productÍon.

labLe 29 - C.L.f. Land Capablllty for Ungulates (peer) -- 
Gnaham, Jacksoà and Stony Creeks (Goulden
et al., J-9TO)

Graha¡n Cree}< Jackson Creek Stony Creek

Canablllty Area % of Arca fr ot .Area fr gt- ðlass (sq.ml.) Total (sq.Ml.) Total (sq.l'tt.) Total
Analyzed AnalYzed Analyzed

Area Area Area

3 3.2O 10. O 4.Q2 1.1. O 11. OO 24.O'5 
zó "16 63. o 28.12 77 .o 2T .60 60. o'6 8.64 z1 .o 4.38 12.o T,4o 16.0

Total 32.00 IOO.O 36.52 IOO.O 46.00 100.0

C.L.I. Land Capablllty for Waterfowl ln the Graham'

Jackson and Stony Creek uplands show excellent productlvlty

potentlal (AAams and Hutchlnson, 1968). However, potentlal 1s

low 1n valleys of these creeks. Table 3O lndlcates dlffer"ent
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capablllty classlflcatlons fon waterfowl wlthln one haLf

m11e on elther slde of these creeks.

Table 30 - C.L.I. Land CapablLlty for l{aterfowl
Graham, Jackson and StonY Creeks
(aoans and, Hutchlnson, ]968).

Graharn Cr"eek Jackson Creek Stony C¡"eek

Aree 1ó of Area fr ot Area fi of
CapabLt¡ty (-Sl.mf . ) Toüal ( Sq.ml. ) Tota1 (Sq.ml. ) - Total .crass o"il#"u A"ilåã"u o"ilåi"u

6.72
o"96
9.28

ro.56
4.48

I
2
4
5
6

2L.0
3.O

29.Q
33. O
14 .0

T .67
1. 09
9.50

13,88
4.39

21.O
3.O

26.O
38. o
12. O

5.06
TT.96
1.38

23.46
4.14

11. O

26.O
3.0

51. O

9.0

Tota]'' 32.OO 100. o 36.52 100.o 46.0o Loo.o

Areae of Class I occur on uplands between the creeks.

-lheee land.s are the most productlve are&s for watenfowl ln

the Baaln. The maln stems of these creeks are not consldered

productlve waterfowl &reas, slnce Classes 4, 5 and 6 predomlnate.

3.4.2.4 Maple-Hunter Marsh Complex

Stony Cr"eek dlscharges lnto Maple Lake, whleh ltself

has no deflnlte natural outlet. Slnce topography ln the

Þlaple la"ke area 1s r.elatlvely f1at, extenglve floodlng occurred

when water Levels were hlgh. Between J]62 and 1966' very hlgh

water levels on MapLe Iake caused floodlng of up to 6000 acres

of hayland. around the lake (Water Control and Conservatlon

Branch, 196T). I

no netural above g¡ound outlet thereforeMaple Lake has
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water level,s were a functlon of the flow ln Stor¡y creek'

A report (i{ater Ccntrrcl and Conservatlon Branch,

deecrlbed four ProposalE, anY oft967) -

whlch lf lmplemented, would allevlate problems aesoclated

wlth fLoodlng. one of theser the Maple Leke Draln' has

oubeequently been lruplemented. Thls draln hydrologlcally

connects the Maple-Hunter Marsh complex to the sourls Rlver

and servee to regulate the water level ln the complex for

the beneflt of far.mers deslrous of produclng hay 1n the area'

îhe Maple Lake Draln w111 not be analyzed wlth respect

to estlmated, w1}dl1fe populatlons along lt. Table 31 lndlcafes

areas of dlfferent habltat üypes ln the analyzed reglon around

and 1nclud1ng the Maple-Hunter Marsh Complex'

Table 31 - åneas of Habltat Types - Maple-Hunter Marsh complex

Habltat
Type .

Ar"ea
(sq. Mlles)

fr of Total
Analyzed Area

Tlmber
Bush
Grassland
Cropland
Marsh
Bush/Graesland
Urban
Water

4.43
o.86

T3.76
2.53
4.80
o.00
o. oo
1.30

16. o
3.1

49.T
9.1

L7 ,4
0.o
o.o
4.7

2T .69 100.oTotal

Table 32 lndlcatee the

specles whlch maY be found 1n

Maple-Hunter Marsh ComPlex.

estlnated abundance of l1sted

the analyzed area around the



Table 32 - Wlldllfe Populatlon Estlnates - MapLe-Hunten Marsh Complex

Amerlcan beaver
Muskrat

Mlnk
Sharp-talled grouse

Ruffed grouse

Hungarlan pantrldge
White-talled Jack rabblt
Snowshoe hare
Red fox
Coyote
Strlped skt¡nk
Red squlnrel
Amerlcan badger
Ermlne
Lyrx
Raccoon

l'leadow voLe

lJhlte-talled d,eer

llaterfowl-

Specles

Rlver
Rlver
Marsh

All except urban & water
Grassland/nush
Tlmber/Bush
Bueh

Cropland,/Grassland

Habltat
lVpe

Tlmber/Bush
A]1 except urban
Tlmber/Bush
Cropland
Tlmben
All except urban
All excepü urban
All except urban

Densltles per
Square Mlle

I
t4 ,T20-:,:6,64o0

o.5
T5

25
20
16

300
o.75-1.OO

o..75

13 .5
389

0.5
L.4

o. o5-o.19
10

t2$-2r6,876.8
o-42 cLI

CLI

37 .T

&.
b.

H. Ooulden & f.
Banrlerd (1974)

Hablta.t Area Estlmated
(Square Mlles) PoPutatlon

& water

tlmbery'aush
All except urbanr crop-

land, & water
Tlmber/Bush

All except urban & water

ne 911g1ble
7O,656-4.90 79 ,BT2

26.38 13

t4.62 ro97

5.29 132

0.86 LT

]6.29 26l-

5.29 L1BT

26.38 20-26

5.29 4

2.53 34
4.43 L723

26.38 13

26.38 3T

26.38 L-5
5.29 53

25.15 1,124 ,24r
class 4-3.32 23-113
Class 6-24.36

26.38 995

&

&

&

Ml1l1kan ( Personat cornmunlcatlon)

water
water
water

a

I
lJl
\tl
¡
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This area does not have a high deer production nor

overwintering potential (Goulden É aI' , l-97O) ' There are

small_ blocks of class lw 1ands, although these are merely

extensions of wintering areas associated with Lauder Sandhills'

The c.l.Ï. land capability for l{aterfowl in and around

l,Taple lake indicates a very high waterfowl production poten-

tial (Adams and Hutchinson, L968). Eighteen point two seven

square miles is classified as 25 '

Robertson (196?) estimated a minimum population of

25OO ducks and 2go coots util-izing the l\Iap1e Lake '¿tea before

any substantial migration occurred. He also estimated a

minirnum population of 6OOO ducks and, I?85 coots utilizing the

Hunter Ïr{arsh Complexr

3.1þ.2, J Pípestone Creek ( 51 . B miles )

This creek has its source in Saskatchewan and meanders

across a good portion of the Basín's Aspen parkland before

d.ischarging into oak lake. As the creek enters from

Saskatehewan, riparian vegetation eonsists primarily of bush

and grassland. Gradually, timber starts to predominate the

riparian zone. There are two major stretches of forested

areas along Pipestone creek interspersed with bush and grass-

land. As the creek turns north, d.ykes and a diversion direct

the flow into Oak Lake along a shorter route. The actual

river channel flows further north before meanderíng eventually

into Cak Lake. A good. portion of the old channel is now

marsh during years when water leve1s are high'



-57

thls c¡'eek ls larger than most of the creeks pre-

vlonsly examlned and probably does not freeze to the bottom

throughout lts length each wlnter. However, when freeze-ouü

occurs there would be a dle-off of the aquatlc orlented

narnrua.ls. Muekrat and beaver would probably re-1nhab1t the

watercourse from Oak Lake 1n the oprlng.

Table 33 lndlcates areas of habltat types occurrlng

wlth1n approxlmately one half nlle of elther slde of the

creek.

Table 33 - Areas of Habltat lgpes - Plpestone Creek

Habltat
Type

Area
( sq. Ml1es)

fr oî Total
Analyzed Area

Tlmber
Bush
Grassland
Cropland
Marsh
Bush/Grasgland
Urban
Water

7.2
14.8
T.T

64.o
o.T
5.1
o.3
o.2

3.35
6.83
3.58

29.56
o.33
2.33
o.l4
o.l_0

Total 46.22 100. o

From the lnformatlon lllustrated ln the prevlous tab1e,

Table 34.estlmates populatlons of certaln specles whlch may

be found â1ong the creek.

The potentlal for deen productlon and overwlnterlng ls
excellent 1n thls area (faUfe 35). Thls reglon 1s cruclal
for malntenance of deer populatlons because rt 1s the only

wlnterlng area of slgnlflcance ln thls porülon of the Bas1n.



Table 34 - Wlldllfe Populatlon Estlmates - Plpestone Cr"eek

Amerlcan beaven
Muskrat

Mlnk
Sharp-talled grouse
Ruffed grouse
Hungarlan partrldge
Irlhlüe-talled Jack rabþlt
Snowshoe hare
Red fox
Coyote
Sfrlped skunk
Red squlrrel
Amerlcan badger
Ermlne
Lynx
Rac'coon
Meadow vole

l,Jhlte-talIed deer

Specles

Rlver
Rlver
Marsh
All except urban & water
Grasslandr/Bush
Tlmber/Bush
Bush
Cropland,/Grassland
Tlmber/Bush
All except urban & water
Tlmber/Bush
Cropland
Tlmber

Habltat'Type

Waterfowl

Densltles per
'Square Mlle

a.
b.

All except trrban
All except urban
All except urban
Tlmber/Bush

Densltles expr:essed per rlven n1Ie
Rlver m1lee

2a
ia¿

64
o.5

75
25
20
16

300
o.75-1.0O

o.T5
13 .5

389
o.5
1.4

o. o5-o.19
10

128-216,876.8
OJ+z OLI

CLI
CLI
CLI
CLI
CLI

3T .T

All except urban,
land, & lvater

Tlmber/Bush

Habltat Area Estlmated
(Square Mllee) Populatlon

&
&
&

waten
water
water

crop-

All except ur-ban & water

?î:8i
0.33

45.98
L2.74
10.18
6.93

33.14
10,18
45.98
IO.18
29.56
3.35

45.98
45.98
45.98
10.18

r55
\\ tz5
l

23
956
255
t37
530

3054
34-46I

399
1303

23
64

2-9
102

t6 .42 - lor,723
Class 1W-11.56
Class 2-I.39
Class 3-1.39
class 4-t5.70 539-816
Cfass 5-7.86
class 6-8.32

45.98 tT33

,

\¡
æ
I
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Table 35 C.L.I. Land Capablllty for.Ungulates^(Oeer)
Plpestone C¡"eek (Goulden et a1' t 79TQ)'

CapabllltY
Claee

Ar"ea
(sq. Ml1es)

% oî lota1
Analyzed Area

25.O
3.O
3.O

34.0
17. O

18.O

1W
2
3
4
5

9

]..r.56
1.39
l.3g

15.70
7 .86
8.32

!fotal 46.22 100.o

Examlnlng the c.L.I. capablllty for l{aterfowl along

Plpestone Creek, 1t may be observed that the potentlal fon

waterfowl prodtrctlon 1s poor wlth areas of Class 4 (32'35

square ml1es), Claes 5 (fO.l7 square nlles) and Class 6 (f'39

squere mlles). However areas of Ctase 2 (2.31 square mlles)

occur ln the uplands of the analyzed area wlthln one half mlIe

on elther slde of Plpestone Creek (ROams and Hutchlnson, 1968).

3,4.2.6 Oak-Plur¡ Lakeg ComPlex

A substantlal number of

ln and around thls area. Oak

ln the Cana<ilan Portlon of the

Creek dlscharges lnto Oak Lake

plex out of South PIum Lake-

In 1956, the Plum Creek Dlverslon $ras bul1t ln order to

relleve ühe usual sprlng floodlng sltuatlon. However, durlng

re]atlvely dry yeare the water leve1 of the complex drops,

w1Idl1fe studles have been done

Lake ls the second largest lake

Sourls Rlver Bagln. PlPestone

and Plum Creek dralns the com-
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drylng up marshes. Ducks unllnlted bullt a dam ln 1958 where

Plunn Creek dralns Plum i¡ake and the entlre Oak-Plum Lakes

complex. It ¡ras bullt to co¡nbat thls water table problem but

D.U. hae not operated Plu¡n Lake Da¡n because of an 1nab1llüy

to secure all nequlred land nlgþts (f1ood easements).

rnIg59,approxlmately65Ø ottnesurfacewaterarea

of oak-Plum Lakes drled up. Thls represented a decrease ln

water leveL of approxlmately flve feet. It caused a severe

wlnter k1ll of aquatlc organlsms and an 85fr decllne 1n water-

fowl populatlon whlch lndlcates a loss of approxlmateLy 10'0OO

blrds (Hate , r9T5).

The Oak Lake Control structure was bullt 1n 1964 ln an

attempt to solve the problems assoclated wlth fluctuatlng

levels of the lake. The da¡n ls locaüed where Oak Lake flows

lnto the Plum Lakes system. It ls a flxed crest concrete

structure wlth a full supply level of t41O feet above sea

level (a.s.1. ) and a storage capaclty of 20r00o acre-feet

(Harrlson, personal communlcatlon). Dykes were bu1lt ln asso-

clatlon wlth thls dam to malntaln the waüer 1n Oak Lalce at the

full supply 1evel 
.-ra ar qaaêa Â! tanent,,plun Lake ls pr"esently classes as a ttseml-pern

water body slnce there 1s a contlnum of waten throughout the

year durlng most, but not all years. water levels decrease

after oprlng run-off and marshes dry up durlng perlods of

drought (Bcsserunaler, 1971). 
.

Table 36 tnatcates slzes o{ habltat typeg 1n and around
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the Oak-Plun Lakes ComPlex.

Table 36 - Areag of Habltat Types - Qak-Plr¡¡u Lakes Complex

Habltat
TYPe

Area
( sq. l'fl1es )

î6 ot Total
Analyzed Area

Tlmber
Bush
Grassland
Cropland
Marsh
Bush/Graesland
Urban
lrlater

4.9
o.6

33.3
4.3

25.1
o.2
0.o

3L.7

2.51
o.31

L7 .45
2.28

13 ,15
0.13
o. oo

L6.64

Total 52.47 100. o

Table 3T lndlcatee eetlmated abundance of wlldllfe

speclee 1n the analyzed area around the Oak-P1um Lakes complex.

Most of the analyzed area has poor potentlal for deer

productlon, although there are small areas of falrly good

wlnterlng habltat. AdJacent to the north-east edge of Oak

Lake le an area of Class 2 (t.OZ square mlleg) (C.L.I. Land

Capablllüy for. Ungulates (Oeer) ), and two small areas of

Class 3W wlnterlng habltat (2,15 square mlles). However,

30.81 square ml1es of the area le CLags 6 and 2.15 square

m1les 1s Class 4 whlch 1ndlcate8 poor deer reproductlve poten-

tlal (Gou1den g! al., f97O).

Thlg reglon ls, durlng normal years t &' most lmportant

area for waterfowl ln the Bagln. There are gubstantlal mlgra-

tlon area,s of clase 2s and 3s and oak Lake ltseLf 1s useful 8s

a etaglng area although productlon from the lake ls l1n1ted.



Table 37 - Wlldllfe Populatlon Estfunates - oak-plum Lakes Complex

Amerlcan beaver
Muskrat

Mlnk
Sharp-talled grouse
Ruffed grouse
Hungarlan partrldge
Whlte-talled Jack rabbtt
Snowshoe hare
Red fox
Coyote
Strlped skl¡nk
Red squlrrel
Amerlcan badgen
Ermlne
Lynx
Raccoon

Meadow vole

Whlte-talled deen

Specles

Rlver
Rlver
Marsh
All except urban & wate¡r
Grassland/Bush
Tlmber/Bush
Bush
Cnoplandr/Gnassland
Tlmber/Bush
All except unban & water
Tlmber/Bueh
Cropland
Tlmber
AlL except urban & water
All except urban & waten
All except urban & water
Tlmber/Bush
All except urban, crop-

Iand, & water
Tlmber/Bush

Habltat
Type

Densltles per
Squale M1le

Waterfowl

:
l4,T20-:.6,640b

o.56
T5

25

20
16

300
o.75-1. OO

o.T5
13.5

389
o.5
1.4

0.05-o.19
10

&.
b.

H. Gould.en and r. Mllllkan (personal communlcatlon)
Banfleld (1974)

Habltat Area
(Square Mlles)

:
13.15
35.83
17.99
2.82
o.3f

L9.73
2.82

35. 83

2.82
2.28
2.5r

35.83
35 .83

35.83
2.82

Estlrnated
Populatlon

All except urban & waten

negl1glblea
193, 568
218,816

1g
1342

7r
6

316
846

2T -36
2

31
976

1g

5o
2_7

2B

].28-216,876. B

0-42
33.55 2 ,956,983

CLI Class 2-1.07
CLI Class 3tJ-2.15
CLI Clase 4-2.15 6¡-193
cLI CLass 6-30.81

35.83 135137 .7

I

o\
¡ù

I
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TaþIe 38 lndlcates the areas of dlffer"'3nt C.L.I.

claself,lcatlo¡r (waterfowl ) found adJacent to the Oak-P1um

].g,kes Complex.

Taþ-le 38 - C.L.f . Land Capablllty for WaterfowL
Oak-Plum Lakes CompJ-ex (Adams and Hutchlnson, 1968).

F of Total
Analyzed Area

Capablllty
Class

Area
(sq. Mlles)

2
2S
3s
3M
4
5
6

L.57
22,56
4.zo

10.49
T .35
1. 05
5.25

3.O
43, o
8.0

20. o
14. O

2.O
10. o

Tste.1 52.47 Loo. o

Roþertson (L967) fndicated a mlnlinum of 70,00O ducks

ênd 7¡0OO Coots utlllzlng the whol"e Qak-Plurn Lakes complex 1u

August, He also estlmated that there was a mlnlmum populatlon

oî 7toOO ducks and 3r5O0 Coots ut1llz1ng Oak Lake. Thls

¡reB¡reeents blrds whlch nested, moulted or were ralsed 1n the

Êf€Êr aB no slgnlflcant mlgratlon had yet occunred.

Robertson (tg6T) also sËates that fall populatlons of

Whlte-f,ronted Geese peak near 2000, Canada Geese peak around

3OO. 0n1y a few Snov¡ Geese stage 1n the area durlng most

yegrs.

I.Iebb (1968) estlmated annual. waterfowl productlon could

be eÞrOQ0 Juvenlle blrds, based on 196T data, 1f the PLum Lakes

A¡IOA w&s malntalned as Ducks UnLlrnlted orlglnally envlsloned,

1.G.¡lf tbe D.U. dam on Plum Lake was operatlonallzed.
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3.4,2.T PLum Creek (21.8 mlleo)

PLum Creek dralns the entlre Cak-PLu¡n Lakes Complex

and, meenders for 21.g rlver mllee unt11 flowlng lnto the

sourls Rlver at the ToWn Of sourls. Plum Creek le a serles of

marshes for most of 1ts length unt1l nearlng the sourls Rlver

where lt becomes a falrly large creek. The¡'e 1s some forested

area near the creek, -Out rlparlan vegetatlon conslsts pr1marlly

of specles assoclated v¡1th ma,rsh, bush, and grassland habltats'

PIu¡¡ Creek 1s ln a nno-fJow'r sltuatlon durlng some

wrnter monthe ln most years (Appendlx I). It ls posslble'

however, that deep water pockets may exleü whlch are 11kely to

support a wlnter populatlon of equatlc anlmals euch as muskrat

and beaver.

Table 39 lndlcates areas of habltat types wlthln approxl-

mately one half ml1e on elther slde of the creek.

Tab1e 40 utlllzes lnformatlon preeented ln Table 39 to

estlmate wlldllfe populatlons for epecles 1lsted.

Table 39 - Areas of Habltat lYpes - Plum Creek

Habltat
Type

Area
(sq. Ml1es)

fr oî Total
Analyzed Area

Timber
Bueh
Oraselend
Cropla¡rd
Marsh
Bushr/Graseland
Urban
Wafer

0.97
o.41
7 .54
5. 03
o.64
o.06
o.66
0.o0

5.7
2.7

49.6
33.1
4.2
o.4
4.3
o.0

Total 15.21 100. o



Tab1e 4o - lülldtlfe Populatlon Estlmates - Plun Creek

Amerlcan beaver
Muskraü

Mlnk
Sharp-talled grouse

Ruffed grouse

Hungarlan partnldge
Whlte-talled Jack rabblt
Snowshoe hare
Red fox
Coyote'
Strlped elflnk
Red'squlrreL
Amerlcan badger
Errnlne
Lynx
Raccoon
Ivleadow vole

Whlte-talIed deen

Waterfowl

òpeclee

Rlver
Rlver
Marsh
All except urban & wat'en

Graasland/Bush
Tlrnber/Bueh
Bush
Croplandr/GrassS-and

Habltat
Type

Tlmber/Bush
All except urban
Tlmber/Bush
Cropland
Tlmber
AI1 except urban
ALl except urban
AI1 except urban
Tlnber/Bush

Þensltles per
Square Mlle

2a
64

0.5
T5

25

20

16

300
0.75-1 .0O

3

a.
b.

DensltleB expreseed per rlver m1le
Rlver mlles

Habltat
( square

& waten

All except urbanr crop-
landl & waten 128-216,876.8 9 .52 184 

' 
o02

Tlnber/Bush o-42 cLI Cfass 3-1.16
cl,r class 4-2.33 31-84
CLI Class 6-tt.C6

Are a
Ml1es )

2

2

l

1.
I.
o,

4,

B.

I
c

1

,4

1

5

0

L4

r4

r4

1

B"
ab)
641

55
o1

2g
4r
5T
2g

,55

,28

,03
.87

.55
,55
.55
.29

.f

.(
I

.(

al

'a

,a

i.
).

l.
l.
l.
L.

&

&

&

water
water"
water

Èsttmated
Populatlon

o.T5
13 .5

389
0.5
1.4

0. o5-o.19
10

All except urban & water

65

85

T

6or
32
I

201

384
r1-15

1

68

338

T

20

1_3

13

1

1

1

37.7

I

Ot\n
t

L4.55 549
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Deer productlon potentlal 1s almost nll along PLum

Creek and. no wlnterlng areas are found ln the lmmedlate area

(Goulden et e1. , 17TO), C.L.I. Class 3 constltutes 1.16

square mlLes; 2.33 square m1les ls rated at CLass 4 and the

remalnlng 14.31 square m1les ls Class 6.

However, slnce Plum Creek 1s prlmarlLy marsh for a

good portlon of lts length, waterfowl productlon potentlal

1s hleh (Raams and Hutchlnson, 1968). These are8,s have a

ratlng of Class 2 (2.9t square mlles). The remalnlng analyzed

area ls Ctass 4 (6.26 square rn1les); Class 5 (4.80 square

mlles) and CLass 7 (0.58 square m11es).

3 .4 . 2 . 8 Elgln creek (g .T ml]e s )

Thls creek has lts source north-east of whltewater

Lake and flows almost due north untll lt Jolns the Sourls

Rlver downstream from the Town of Sourls. Agrlcultural use

of the land.ln thls area extends to the creekrs bank ln

places. Bush 1s the only other maJor rlparlan vegetatlon

type found along the creek.

Aquatlc organlsms have sufflclent opportunlty to over-

wlnter 1n Elgfn Creek reservolr provldlng drastlc fluctuatlons

or dra¡r-downs 1n the water reglme do not occtlr'

Table 4f lndlcates areas of dlfferent habltat types

found along Elgln Creek.
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i

lable 41 - Areas of Habltat types - E1gln Creek

Habltat
TYPC

Area
( Sq. . lille s )

ît ot Total
Analyzed Area

Tlmber
Bush
Grassland
Cropland
Marsh
Bush/Grassl-and
Urban
Water

o.o0
I .58
o.18

10.9L
o. 04
0. oo
0. 04
o. 08

o.o
12.3
1.4

95. O

o.3
o.o
o.3
o.7

Total 12. 83 100. o

Fromtheprevloustable,populatlonestlmatesmaybe
made for certaln specles (taute 42)'

Potentlalfordeerproductlonoroverwlnterlnglsneg-
llgtbl-e wlth the C.L.I. Land Capablllty for Ungulates (peer)

ratlng only 0.64 square m1les of the analyzed area as class 3'

The reraalnder of the area ls Class ! or 6 (Goulden et al.,

1970).

Haterfowl productlon potentlal 1s poor wlth lands

rated at Class 3, 4, 5 and 6.

3.4.2.9 Hlack creek (2t.t m1les)

ThlecreekhasltsSourcenearNesblttandf]ows1n
easterly dlrectlon for 2!.I mlles Jolnlng the sourls Rlver

approxlmateJ.y one m11e north of Wawanesa' Þtost of the

analyzed area 1s cropl,and wlth cultlvatlon often extendlng

to creek edge, however a substantlal block of tlmber pre-

domlnates as the creek enters the Sourls Rlver' Table 43



Table 42 - WlLdllfe populatlon Estlmates - Elgln Creek

Specle s

Amerlcan þeaver
Muskrat

Mink
Sharp-talled grouse

Ruffed grouse

Hungarlan partrldge
Whlte-talLed Jack rabþ1t
Snowshoe hare
Red fox
Coyote
Strlped s!ilnk
Red squlrrel
Amerlcan badger
Ermlne
Lyrx
Raccoon
Þleadow vole

Ì,lhlte-talled. d.eer

Waterfowl

Rlver
Rlver
Marsh

A]1 except urban & water
Grasslandr/Bush
Tlmber/Bush
Bush
Cropland/Grassland

Habltat
Type

Tlmber/Bush
All except urban
Tlmber/Bush
Cropland
Tlmber
All except urban
All except urban
All except urban
Tlmber/Bush

Densitles per
Square Mlle

^a5

2a
64

0.5
75
25

20

t6
300

0.75-1.O0
o.75

13 .5
389

0.5
L.4

o. o5-0. 19

10

128-216,876.8
o-42 cLI Ctass

CLI Class
CLI Cl"ass

37.7

a.
b.

Densltles expressed per rlver mlle
Rlver mlles

Habltat Anea Estlmated
(Square Mlles) PopuLatlon

& water

Al1 except urban, crop-
land, & water

Tlmber/Bush

All except urban & water

g.7b

9.7b )
o.04)

T2.TL
t.T6
1 .58
1 .58

11. 09

f .58
T2.TT
I .58

10.91
o. oo

rz.Tt
l-2.7L
l,2.7t
I .58

&

&

&

water
water
waten

29

22

6

132

4o

32
T7T

4r+
10-13

I
r47

o

6

1B

r-2
]6

9950

13-55

479

I

o\
@

I

1. BO

3-0.64
5-1 .78
6-t o.30
l,2.7t
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lndlcates areas of dlfferent habltat types'

Table 43 - Areas of Habltat Types - Black creek

Habltat
TyPe

Area
( Sq. I'111e s )

7t of Total
Analyzed Area

Tlmber
Bush
Grassl-and
Cropland
Marsh
Bush/GrassLand
Urban
I'Iater

1 .11-
0. 05
0.60
T .65
o.l2
o.48
o.00
0. oo

11. O

o.5
6.0

76.5
r.2
4.8
o.o
o.o

Total 10.01 100. o

By utl1lzIng lnforrnatlon from the prevlous table, PoPU-

latlon estlmates of certaÍn wl]d1lfe specles may be made

(raute 44).

Potentlal for deer productlon Is mlnlmaI along Black

creek. However, near the confluence wlth the sourls Rlver,

2.5O square mlles of the analyzed area ls rated c.L.I. CLass 2

(Imrie et a1. ' 1974).

hlaterfowl productlon potentl-al ls aLso negllglble along

Black creek and wlthln one half mlle on elther slde wlth c'L'I'

Class 4, ! and 6 domlnatlng (Hutchlnson and Adams' lgTO')'

3.4.2.10 oak creek (9.8 m1les)

Thls trlbutary of the sourls Rlver has ltS source 1n

the pothole reglon between Baldur and Belmont and flows about

p.$ nlven ra1les ln a westerly dlrectlon, where lt Jolns the

sourls Rlver south of rreesbank. Tabte 45 lndlcates areas of



Table 44

Specles

- }{lldllfe populatlon Estrmates - Black creek

Amerlcan beaver
Èluskrat

Mlnk
Sharp-talled grouse
Ruffed g:rouse

Hungarlan partrldge
Whlte-talled Jack rabblt
Snowshoe hare
Red fox
Coyote
Strlped stcr¡nk

Red squlrrel
American badger
Ermlne
Lynx
Raccoon
Meadow vole

Whlte-talled d.een

Watenfow]

Rlver
Rlven
Marsh
AlL except urban & waten
Grassland/nush
Tlmber/Bush
Bush

Croplandr/Grassland
Tlmber/Bush
AlL except urban & waten
Tlmber/Bush
Cropland
Tlmber

Habltat
Type

Densltles pen
Square Mlle

38
2a

64

o.5
T5

25
20

16

300
o.75-1. oo

Q.T5
13 .5

389
o.5
1.4

0. 05-0.19
10

128 -216. 976 . g

o-42 cl,r
CLI

3T .7

4¡

b.
Densltles expressed per rlver mlleRlver m1les

All except
All except
All except
Tlmber/Bush
All except

1and, &

Tlmber/Bush

Habltat
( Square

urban & waten
urban & waten
urban & waten

urban, crop-
water

Area
Mlles )

21.lb
21.rb)

0.12 )
10. oL

f .13
L.16
o.05
8.25
I .16

10. 01

1. Ì6
7.65
1. ]1

10. 01

10. 01

Lo. 01

I .16

All except urban & waten

Estlrnated
Populatlon

6S

5o

5

85
29

I
r3z
348

8-ro
I

103

432

5

14

1-2
l2

?I,35L

76-tzo

377

Class
Class

I

-¡o
I

2.36
2-2.5O
5-7.5r
to. 01
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Jlabltat types found wlth1n one half m1le on elther slde of

Oak Creek.

Table 4! - Areas of Habltat Types - Oak Creek

Habltat
fYpes

Area
(sq. M1les)

fr ot Total
Analyzed Area

Tlmber
Bueh
Grassland
Cropland
Marsh
Bush/Grassland
Urban
t{a.ter

1 .94
o.4]
2.68
3.O7
o. oo
o.26
o.00
o.00

23.2
4.9

32.1
36.8
o.o
3.O
0.o
o.o

Total 9.36 100. o

Table 46 estlmates wlldllfe populatlons of l1sted

specles along Oak Creek'

Potentlal for deer productlon lmmedlately adJacent to

oak creek 1s falrl"y hlgb wlth a c.L.I. Land capablLlty for

UngUlates (Deer) ratlng of Class 2 tor O.25 square m11es of

t!.te ana\yzed area. Some wlnterlng habltat (0.50 square mlles)

1s also present ln the analyzed area but thls 1s merely an

extenslon of the Class 3W deer habltat found along the

Asslnlbolne Rlver ( tmrte et 4. , l9T4),

W.aterfowl productlon ls negllglble along thls water-

course. C.L.I. ratlngs lndlcate a capablllty of Class 4 to 7

for the area analyzed (Hutcfrtnson and Adame, ;-gTO).

3.4.2.!I l,lhltewater Lake

Thls lake ls the largest ln the sourls Rlver Basln.



Table 46 - Wlld]lfe populatlon Estlmates - Oak Creek

Specles

Amerlcan beaver
Muskrat

Mlnk
Sharp-tal1ed grouse
Ruffed grouse
$Iungarlan partrldge
Whlte-talled Jack nabblt
Snowshoe hare
Red fox
Coyote
Strlped skunk
Red squlrrel
Amerlcan badgen
Errnlne
Lyrrx

Raccoon
l'leadow vole

I.lhlte-talIed deen

Rlver
Rlver
lllansh

All except urban & water
Grasslandr/nush
Tlmberr/Bush
Bush

Habltat
Type

Cropland/Grassland
Tlmber/Bush
All except urban & waten

Densltles per Habltat Area Estlmated
Squa:e Mlle (Square M1les) Populatlon

Tlmber/Bush
Cropland
Tl¡aber
All except urban &
All except urban &

All except urban. &

3a g.eb zg
za g.Bb)

64 o.oo)
o.5 8.36

T5 3.35
25 2.35
20 0.41
16 5.75

3O0 2.35
o.75-1.0O 9.36

o.75 2.35
13 .5 3.O7

389 1.94
o.5 8.36
I .4 9.36

0.05-0.19 8.36
10 2.35

Waterfowl All except urban

&. Densltles expressed per rlver mlle

Tlmber/Bush
A]L except urban,

land, & water
Tlmber/Bush

water
water
water

crop-
t28-2r6 ,876. B

o-42 CLr crass

CLI Class
CLI Class
CLI CLass

& waten 3T.T

20

4

25r
59

8

92

T05
6-8

2

41

755
4

T2

o-2
24

17,309

4r-76

315

5.29
3 & 3!,I
- 2.Q9
4-0.58
5-3.26
6-2.42

8.36

I

\¡
¡\)

I

b. Rlver mlles
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It is not directly connected hydrologically to the Souris

River. There is no definite above ground outlet and because

of this the lake is prone to drastic fluctuatj.ons over the

years. Normal conditions of the lake appear to occur when

water levels are close to the long term average of t626.8

feet a.s.1. (Ransom and Hochbaum, t972), Under these cir-
cumstances, there are approximately 15r000 acres of open

water with extensive beds of sage pondweed (Artenisia arti-
misia), approximately 3'000 acres of emergent vegetation such

as cattail (Typha latifolia) and bulrush (Scirpus validus)

that are flooded most of the time and another 71000 acres

that are flooded seasonally (Ransom and. Hochbaum, t972) ,

Ât an average level of 1628,8 feet, the lake covers

approximately 15'000 acres to an average depth of 2,5 feet,

It oceasionally reaches L6J0 feet a.s,1n and covers 25t500.

acres (Ransom and Hochbaum, t972), However, the lake reached

a:high of I63L.5 feet a.s,1. in L)lJ and. exceeded t632 feet

a.s.1. ín t9?6 (.A.ustford, personal communication).

Table þ7 indicates areas of different habitat types

found adjacent to Whitewater Lake.
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Table 4't - Areas of Habltat lYpes - iÙhttewater Lake

Habltat
TYPe

Area
( sq. t{11e s )

$ of Total
Analyzed Area

Tlmber
Bush
Grassland
Cropland
Marsh
Bushr/Grassland
Urban
Water

o.21
o.45
4 .51
2 .81
5.59
o. 06
o. o0

19. 89

o.6
1.3

13.5
9.4

T6.T
o.2
o,o

59.3

Total 33.52 100. o

Table 48 est,lrnates populatlons of certaln specles

found around and on Whitewater Lake'

lriaterfowlproductlonlsrelatlvelylowatWhltewater
Lake compared to potentlal nestlng cover. Howevert concen-

tratlons as high as l3OrOOO ducks, 2O'OOO svlanE and mor"e ühan

IO,OOO geese have þeen observed on i{hltewater Lake during fall

staglng (Davles, 1968).

lfuskrat productlon varles from nll to very hlgh depend-

lngonmarshcondltlons.Onlytwomuskratlodgeswereknown
to exist on whltewater Lake at freeze-up rn 1970 (Ransom and

Hochbaum , IgT2). tn 1946, lodges numbered ln the thousands

with 11r914 muskrats harvested that sprlng (Anon', 1946)' In

Lglo-T:;,thelakecompletelyfrozeüothebottom.Thlslndl-
cates the dlfflcultles encountered ln estlmatlng wl1d}1fe popu-

]atl0ns ln and around the lake because of these drastlc water

level fluctuatlons.



Table 48 - Wild}lfe Populatlon Esttmates - þIhttewater Lake

Amerlcan beaver
Muskrat
Mlnk
Sharp-talled gnouse

Ruffed grouse

Hungarlan partnldge
l,ih1te-talLed Jack rabblt
Snowshoe hare
Red fox
Coyote
Strlped slcunk

Red squlrrel
Amerlcan badger
Ermlne
Lynx
Raccoon

Meadow vole

Whlte-talIed deer

Waterfowl

Specles

Rlven
Rlver/Marsh
All except ur"ban & waten
Grassland/nush
Tlmberr/Bush
Bush

Croplandr/Grassland

Habltat
Type

Tlrnber/Bush
AlI except urban
Tlmber/nush
Cropland
Tlmber
All except urban
All except urban
All except urban

Densltles pen
Square Mtle

:
o.5

T5

25
20
16

300
o.75-1. O0

o.T5
]3.5

389
o.5
1.4

o.05-0.19
10

cL. Ransom and Hochbaum ()972)

Habltat Area
(Square Mtles)

& water

tlmberr/eush
All except urbant

land, & water
Tlmberr/Eush

All except urban

ir.u,
)+,96

o.66
0.45
7.32
o.66

13 .63
o.66
2.8L
o.2I

13 .63
13.63
13.63
o.66

&

&

&

waten
water
water

Estlrnated
Populatlon

negllg-tb1ea
ne 91lglbleâ

7

372
LT

9

117

199

10-14
L

38
82

7

1g

1-3
T

r ,252,338

6-48

514

crop-
L28-2t6,876.8

o-42 cl,r
CLI
CLI

& water 3T.T

i

Clasg
Class
Class

10.82
4-o.5i
5-O.55
6-t2.53

13 .63

I

-l\tl
I
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TabLe 49 shows relatlve lmportance of t{hltewater Lake

compared to other lakes ln the area wlth respect to staglng

and mlgratlon of waterfowl-.



Tabl e 1,9 The importance of l^lhitewa'uer Lake to
and marshes including Mapìe, Hunter,
and Svran Lakes during 1967 , 1968 and
(Ransom and Hochbaum, 1972)

t967
1968
1969

(6 fl ights)
(7 fl ights)
(5 fl ishts)

Total Ducks Av.
All Flìshts

I,IHITEI.IATER LAKE

509,085
359,000
19 1 ,000

1,059 ,085

1967
1968
1969

migrating ducks and geese relative to a group of lakes
Oako P1um, Bone, Overend, Pelican, Lorne, Louise, Rock
1969 as determined by aerial surveys

(6 f] ights)
(7 f l'ishts )
(5 fi ishts)

No. of Ducks
per Ff ight

Percentage of total for Whitewater:

Total Geese Av.
Aït Flights

84,847
51,286
38,200

58,B3B

1.3,448
21,059
JJþ-
42,223

Total Ducks Av.
A1 j Fl íghts

OTHER SOUTHI,IESTTRN LAKES

No. of Geese
per Fl ight

152 ,135
1.22,716
107 ,355

391,606

2,24r
3,008
1,543_

2,346

No. of Ducks
per Fì'ight

Total Geese
All Flights

Ducks (73%) Geese (83%)

27 ,022
17 ,445
21,4 51

?5,645

3,77g
2 7n1L tvW¡

2,351

B,431

IMPORTANCT RATIO

l*lhi tewater/Other Lakes

Av. No. of Geese
per Fl ight

3.r/7
2.9 /r
i.e/ t
2.7 /t

629
328
470

468

3.7/t
9.r/t
3.3/1
5.L/1

I

-¡\¡



CHAPTER 4

PRESENT USE OF WITÐLTFE

IN THE MANITOBA PORTION

OF THE SOIJRIS RIVER BASIi\i

4.1 Introductlon

Consumptlve uså of v¡lLdl-lfe 1n the Sourls Rlver

Basln has been measured for resldents and non-resldents of

Manltoþa. specles lnvestlgated lncluded upLand game blrds,

whlte-talled deer, fur bearers and mlgratory game b1rds.

Raw data were acqulred from Federal and Provlnclal reports'

questlonnalre results, publlcatlons and progress notes rele-

vant to the Sourls Rlver Basln.

Analysls lnvol-ved acqulrlng data on analytlca] unl-ts

(of whlch the Sourls Rlver Basln 1s a portlon) for the par-

tlcuLar resource belng lnvestlgated. The Basln area as a

pencentage of the unlt area was determlned for each resource'

Data for the unlt were then extrapolated for the Basln uslng

thls flgUre. It was assumed that resource use was evenly

dlstrlbuted over the total area of the analytlcal unlt'

4.2 Upland Game Blrds

The followlng data were extrapolated from questlonnalre

results returned from UpLand Game Blrd Unlt 9 (l'tgure 4)'

The questlonnalres were dlstrlbuted and analyzed by the
the Souris River Basin StudYr êx-

amination of the non-consumptj-ve use of.the wildlife resource
(bird_watcning, "äno"ing, "i", ) was contained under the Rec-

reation Sectoi's terms of 
"ãiði'ence 

and' is therefore not dis-
cussed in this paPer.



\ /2- P^*U.1""
auÞ

FIGURE

,il;

F*-{!#, {

¡a
.åa

t\

'\]/ü1
ffirñ t

/vt

â-
4
î

flr--t --:*l-- \ ,/'

1l

irilì

Manitoba ,

üPLAND ce¡ru ¡I:l¡
- I]NTTS

Source: DePt. o
Mi-nes, Resources
and Environemnta
Ivlanagementr Surv
Mapping and Land
Branch

\¿



-Bo

Manltoþa Department of RenewabLe Resources and Transportatlon

Servlces.

TheManltobaportlonoftheSourlsRlverBaslnls
approxlmately2@ofUplandGameBlrdUnlt9,byarea.
rnformatlon presented ln Tabres 50, 51 and 52 were extrapo-

lated from questlonnalre resuits uslng the assumptlon that

2@ of the hunters ln Unlt t hunt 1n the sourls Rlver Basln

and that Zuft of tne blrds taken from unlt 9 are harvested ln

the Basln. rn addltlon, lt has been assumed. that 2ofi oî the

hunter-d,ays occur wlthln the Basln'

Table50-EstlmatesofResld'entUpland'.GameBlrdHuntern"iillirã" tott L972-T5z Sourls Rlver Basln'

Year Hunters DaYs ÐaYs/
Hunter

SharP-
Ta11ed
Grouse

Ruffed
Grouse

Spruce
Grouse

Hungarian
Partridge

Total
Harve st

I974:15
t9T3-7 4

t972-73

L,736
I,156
2,833

7 
'5BO

5,485
l,2,269

4.37
4,74
4.33

2,576
2..223

5,O99

1,117
1,350
5,069

263
110

B9T

99t
I,223
I,9TI

4 
'947

4,906
13, 036

Table 5l Estlmates of Non-Resldent Upland-Game-Blrd Hunter
Ããirritres for 1972-75: Sourls Rlver Basln'

Year Hunters DaYs DaVs/
Hunter

Sharp-
Ta1led Ruffed
Grouse Crouse

Spruce Hungarlan Total
Grouse Partridge Harvest

t9T4-75
r9T3-'( 4

tg72-73

4. ù0

3.TB
3.25

B3

86

2l3

532

325
693

I4T
t82
23l-

33
oJ

243

55
BZ

99

23ö

327
)TT

3

4

Table 52 ls the addltlon of data

and 51, lndlcatlng the total estlmated

for the Sourls Rlver Basln'

contalned 1n Tables 50

Game Blrd Hunter Use
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Table 52 Estlmates of
îor 1972'75¿

Total Upland Game Blrd
Sourls Rlver Basln'

Hunter Actlvltles

Year Hunters Days DaYs/
Hunter

Ruffed Spruce
Grouse Grouse

Hung,arlan Tota]
Parúrldge llarvesf

SharP-
Talled
Grouse

j-974-75

L973-:r4
tgT2-73

1, 819

11242

3,046

T ,9T2
5, Bto

t2,962

4.35
4.69
4.26

2,723
2,405
5,330

1r15O
1r413
5 '3I2

266
110

901

1,046
1r305
2,OTO

5,tB5
5,233

y3,6l.'3

HunterpressureoccursprlmarllylntheTurtleMountaln
area for ruffed grouse' north of Whltewater Lake and ln the

Broomhl1l, Ly1eton, Plerson area for sharp-talled Srouse

(!trardleyandPeterson,personalcommunlcation)'þiestof

Hlghway83andfromtheU.s.bordertoHlgþway2,there1s
mlnlmal huntlng pressure although upland game blrd popuratlon

densltlesareusuallyhl8h,especlallysharp-ta1].edgrouse
($Iardley and Peterson' personal communlcatlon) '

AreasaroundandlncludlngtheLauderSandhll]sW.M.A.

supportahlgþleve}ofhuntereffort(lJardleyandPeterson,
personalcommunlcatlon).Thlsarealsespeclal}ylmportant

forHungarlanpartrldgeslncehuntlngpartrldgeoccursprl-
marllylntheagrlculturalreglonsoftheBasln.Uplandgame
blrdhunterpressur€lntheSourlsRlverBendW.'M.A.1spr1-
marllyd'ependentonspeclespopulatlondensltles'seemlngly

moreso than for other areas of the Basln'

4.3 wntte-talled Deer

Datagrereextrapolatedfromresultsofdeerhuntlng
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questlonnalr.es dlstrlbuted and analyzed, by Manltobars

Department Of Mlnes, Resources and Envlronmental Management'

Results from Blg Garne Hunting Areas (C.H.n.) 2Tr 28' 29 and

294 were used ln thls report' Although these G'H'A' have

occaslonally been altered over the years, aval]able data have

been applled to the most r"ecent dellneatlon of these areas'

FlgureSlltustratesthattheSourlsRlverBaslntra-
verses portlons of slx B1g Game Huntlng Areas. speclflcally'

theseareG.H.A.27r28r29r29Lr3land3lA'Tofacllltate
analysls, data used for the sourls Rlver Basln are the addl-

tlon of lnformatlon estlmated from G.H.A..2B plus 62fi ot

Area27plus5ØotAreas2gand2gA.Thesepercentageswere
determlned by calculatlng the fractlon of the Basln area ln

relatlon to the total area of the analytlca] unlt' It 1s

further assurûed that deer taken from the sourls Basln s1t-

uated ln Areas 31 and 314 wouLd be offset by harvest 1n the

remalnder of G.H.A. 28, not lncluded ln the Basln'

Table53_Estlmatedl,Ihlte-talledDeerHunterActlvlties¡
Sourls Rlver Basln

Year Hunters Days
Retrleved

KlL].
Days/ Succe ss
Hunter Rate

]-973-74
r9T2-73
TgTT-72
rgTo-7t
1969-70
t96B-69

5633
5326
4427
2359
4543
6toT

14,836
t4,445
],2,728
4, BBB

10,505
l-5,l.97

2,63
2.71
2. BB
2.O7
2,31
2.49

44.9
49.8
64.9
46.9
52.O
54. o

253r
2652
287r
1108
2363
3298

From the daüa presented ln TabLe 53, 1ü ls not posslble
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to determlne the number of resld,ent or non-reeldent hunters'

Prlorto:]gT4,deerhuntlngwaeconcentratedlnfalrly
spech-1c areaB wlËhln the Bas1n. A substantla] proportlon of

thed'eerhuntlngactlvlulestookp].acelnareaswherêoptlmal
habltat exlsts(c.L.l. CLass 1' 2' or 3)' These areas lnclude

landadJacentüocreeksbetweentheSourlsRlverandthe
Saskatchewanborderuptoandlnc].udlngPlpestoneCreek.0f

slgnif lcance, hovlever, are areas arourtd Galnsborough creek'

Ant].erRlverandtheLauderSandhillsw.M.A.Trvootherfalrfy
lmportant reglons are the sounls Rlver Bend Ifl'M'A' and Turtle

Mountaln. rn addlt1on, some huntlng occurned ln the area

between whltewater Lake and Regent and from Hlghway 2 north

to the Town of sourls (Wardley and Peterson, personal communl-

catlon).

4.4 Fur Bearers

The sourls Rlver Basln ln l'lanltoba ls totally contalned

wlthln Dlrector zone 3 of the tvlanltoþa Reglstered Trappers

Assoclatlon (ill.R.T.4. ) and speclflcally the Local Fur councll's

(l.l'.C. ) of Vlrden and Bolssevaln (Flgure 6)'

Table54lndicatesthefurharvestdataforltîanltoba
from 1965-66 through 7974-75' The table lncludes only those

specleswhlchwereharvestedfromelthertheVlrdenor
BolssevalnL.F.c.1rr1971-T2becausethlslstheonlyyear
lnwhlchadetalledbreakdownbyspeclesandbyLocalFùur
Councll 1s ava1lable '





Table 54 - Manltoba Fur"
of, ß.enewabLe

Badser 147 315 2Tg 301 425 33o 409 573 699

Beaver 36,771+ 33,545 42,742 45,6O5 \3,\TT 35,863 38,715 45'483 34'334 38'046

coyote 3,tgT 3,24L a,116 5,304 4,BTt 5,r94 9,445 14,2To l-3'225 9'734

Ermlne 32,O34 13,354 26,3g4 23,325 10,613 5,043 3,765 10'133 5'869 18'2O5

croes Fox t8o 86 115 r7B 253 227 366 608 229 2l.6

Red Fox 5,593 T,O7r 4,866 8,538 9 3,63 7,t86 11,047 l.4'337 14'838 10'129

sllver Fox 41 13 23 52 34 3r 6Z 59 101 29

Lynx. 1,171 lr1o2 11389 4,088 61695 6,228 7 r3O9 4,52O I'476 779

Mlnk 15,778 20,Ogg 25,874 33,104 2:-'522 9,592 10,686 20'368 10'904 t2'42O

Muskrat 5Bg,zgo 3BT,BT5 442,268 zg4,116 250,212 388,7r4 472,579 247,rT5 t22'182 285,557

Rabblt 1,8Q3 1,O1O g73 1'107 7O3 310 85 2'250 65 223

Raccoon 733 725 946 t,5g6 2,046 7Tz r ,786 4 ,3t5 2,892 4 
'247

skunk 83 43 2T 68 33 35 31 6t 42 27

squlrreL 6o,u1 5g,938 168,653 91,310 50,380 21,820 26,82e 25,28l. 24 ß24 5T ,374

tJolf 1g1 2r3 139 118 138 t6T 324 332 349 395

TõT
during L97t-72 season.

65/66 66/67 6T/68 68/6s 6s/To ¡to/ru 7L/72 T2/73 T3/74 74/T',5

manvest for the Per!.od. L:96;516:6-L9V4/77 (Mantto¡a Departrnent
Re*ources an'd Transportatiòn Servìcesr t974)

I
r
Þ
I

I

Ë

B

H

F

iI

t

i

608

I

@
o\
I
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'Ten years of fur harvest data are lncluded ln the pre-

vlous table ln order to 1nd.1eate harvesü Of specles whose

populatlons are cycl1c. If analyses vrere attempted wlth only

a few years of data, a blased estlmate of average, hlgh and

low fur harvests mlgþt be made for the Basln, dependlng on

the stage of a specles I partlcular cycle '

Extrapolatlons were made for the vlrden and Bolssevaln

L.F.C. In both case s 1977-72 1s the only year 1n whlch the

data are avallable for the actual harvest of each specles'

The other years are extrapolatlons based on the pro':lncla1

trends found 1n Table 54. It ls assumed that percent change

1n provlnclal fur harvest from year to year for each specles

ls appllcable t<¡ the two Local Fur Counclls rel-evant to the

Sourls Rlver Basln (Stardom, personal communlcatlon)' Slnce

a detalled breakdown ls only avalLable for I9TI-72, all

extrapolatlons for these L.F.C.ls are based on that year uslng

percent change 1n provlnclal fur harvest'

A portlon of the sourls Rlver Basln constltutes TO.O%

of the vlrden L.F.C.r by area. slm1lar1y, the remalnder of

Manltobafs Sourls Basln accounts fot 4J.6fi, by area, of the

Bolssevaln L.F.C. Therefore, lt ls assumed t1¡at fo.@ft of the

fur bearer harvest from the Vlrden L.F.C. and 43.6/o of the

harvest from the Bolssevaln L.F.C. occurs 1n the Sourls Rlver

Basln. Uslng thls analytlcal technlque, lt ls assumed that

harvest ls evenly dlstrlbuted over the entlre ayea of each

L.F.C. A further assumptlon must be made rvlth respect to
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specles harvested ln the two Local Fur Counclls' Some

specleSwereharvestedlntheBolssevalnL.F.c.whlchwer€
not harvested 1n the Vlrden L'F'C' 1n 1971 -72' It must be

asstuned,therefore,thatspecleslncludedlnthesetables
areonlythosewhlchhadaposslbllltyofbelngharvested
over the ten year analytlca] perlod'

Tables55,56and5Tlndlcateestlmatlonsofthefur
harvest fnom the lvianltoba portlon of the sourls Rlver Basln'

TableSSshowstheestlmatedharvestoffurspecleswlthln
theportlonoftheBaslnlncludedlntheVlrdenLocafFur
Counc11.

Table 56 rs the estlmated harvest of fur bearers w1thln

the portlon of the Basln lncluded 1n the Bolssevaln L'F'C'

Table 5T ls the comblnatlon of Tables 55 and 56 and

lnd,icates an estlmatlon of harvested' fur bearers' by speclest

from the Sourls Rlver Basln'

Table58dlsp1aysdataavallablelc,r"lJfZ.T31ndlcatlng
numbersoftrappersresldlnglncommunltleswlthlnthebound-
arles of the Sourls Rlver Basln'

Specla].conslderatlonshou}dbeglventothecommunltles

of gak Lake (19 trappers In 1972-73) and Vlrden (35 trappers

,n 1972-73). Conslderlng the proxlmlty of these communltles

toüheBasln,ltlsconcelvablethatmanyofthesetrappers
traplvlthlntheBasln.A].ternatelV,ltlsllkelythattrappers
resldlnglncommunltleswlthlntheBasln.butontheveryedge,
suchasMarlapollsandBaldur,trapoutsldetheBasln.



Table 55 - Estlmated Ï.ur Harvest for the
Portlon of Vlrden L.F.C.

Specles

Badger
Beaver
Coyote
Ermlne
Red Fox
Lyrx
Mlnk
Muskrat
Raccoon

Squlfrel

16

309
67

4o5

273
1

6tT
t2,45O

T5

1]3

35
281

67

t69
345

1

T85

B,196

T4

111

3r
358

44

334
237

I
1r012
g ,345

9T

3LT

Perlod t965/66-t974/75: Sourls Rlver Basln as a

33

382
111

295
4tr

3

t,294
6,zt|,

r62
l.72

4B

301
102

134
t+57

4

841

5,427
209

95

Year

36

301
109

64

351
4

376
8,187

7B

4r

4S

325
tgT

4B

540
4

4r8
9,985

182

5o

64

38a
297

128

701

3

798
5,r92

44o

4B

6B

289
275

74

723
1

426
2,596

295
46

67

318
202
230
496

1

484

5,99r
43r
108

45

325
t4T
188

4j4
2

T05

T ,358
204'
110

I

æ\o
I



TabLe 56.- Estlmated Fur Harvest
Portlon of Bolssevaln

Specle s

Badger
Beaver
Coyote
Ermlne
Cross Fox

Red Fox

Sllver Fox

Lynx
Mlnk
Muskrat
Rabblt
Raccoon

Skunk

Squlrrel
I'Io1f

I
376
TT4

737
1

339
o

o

494

l-4,2o4
638

6o

4

1, 1L9

3

}B

343
T7T

308
0

428
o

o

63o

9,350
358

59
2

L, 096

4

for the Perlod tg0S/66-r974ft5: Sourls Rlver Basln as a
L. F. C.

15

4sa
116
608

o

294
0

o

811

1O,661

344

T8
1

3, 136

2

IT
466
290

538
1

5t7
I
2

1,037
T,Q9O

392
131

3

r 1698
2

Year

24

366
266
245

I
)o(

o

3

674
6,o3z

249

168

]
937

2

L9

366
283
116

L

435

o

3

301
g,'341

110

63

]
404

3

23

395
fl6

8T

2

659
I
3

335
11,391

3o
146

I
4gg

5

32
464

779
233

3

869
1

2

640

5,923
796

354
3

469

5

74

4o

348
722
135

I
Bgb

I
o

341
2,962

23

237

2

404

6

(4-
T5

34

388
53r
419

]
615

o

o

397
6,835

79

347
l

r,06T
6

Average

23.O

395
385

343
1

563
I
1

566
B,370

302
164

2

1, O8B

4

I

\oo
I



Table 5T - Estlmated Fun Harvest fon the Perlod 1965/66-1974/75: Sourls Rlver BasLn.

Specles

Badger
Beaver
Coyote
Ermlne
Cross Fox
Red Fox

Sllver Fox
Lyrtx
Mlnk
Muskrat
Rabblt
Raccoon

Skunk
Squlrue1
Wolf

1965-
66

24
658
24t

1,142
1

6tz
o

1

1,IL]
26,654

638

135

4

I,232
3

1966-
67

53
624
244
477

o

773
o

I
1,415

rT ,546
358
133

2

r,2oT
4

L96T -
6B

46

794
160

942
o

541
o

1

1,823
20, 006

344
175

1

3,453
2

lgrt8-
69

5o
848
4ol
833

I
934

1

5

2 
'33l.

13,305
392
293

3

1,870
2

L969-
7o

T2
667

368

379
1

1, O24

o

T

I,5I5
tl.,459

249

377
I

1,032
2

Yean

1970-
7t

55
667

392
lBO

1

T86
0

T

6TT

LT,528
110

141

I
445

3

197r -
T2

6B

T20

713
135

2

r,2o9
I
7

753
2l-,376

30
328

I
449

5

T9T2-
73

96
846

I, 076

361

3

I,574
L

5

1'438
It,115

796
794

3

5L7

5

T9T3 -
74

1r8
637

997
209

I
l,619

l
1

T6T

5,558
23

532
2

500
6

r974-
75 Averase

101

7a6
733
649

1

1r 11.1

o

1

88r
t2 '8z6

79

778
l

L,I75
6

6B

65o

533

531
1

1, 018

L

4

r,27r
15,T3T

302
369

2

1,188
4

I

\o
P
I
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Numbers of Trappers Resldlng ln CogrTun^lü1es
wlühln the Sourls Rlver Basln - t9(¿-[5'Table 58

CommunltY

Baldur
Bellevlew
Belmont
Boissevaln
Carol
Coulter
Cromer

Deleau
Del-oralne
Dunrea
Elgln
Elva
Falrfax
F1n1aY

Goodlands
HartneY
Lauder
Lyleton
Marlapolls
Medora

Me]1ta
Mlnto
Naplnka
Nesbltt
Plerson
Plpestone
Reston
Slnclalr
Sourls
Tllston
Treesbank

Wawanesa

Woodnorth

Number of Trappers

22

2

32
29

4

6

3

3

66

T2

4

1

1

2

4

IO

3

7

13

2

22
1

1

6

12

6

7

3

16

3

I
ß

1

TOTAL 32r
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' Ther.e are some pr.el-lmlnary data avallable, lndlcatlnB

the annual trapper use of the furbearlng resourcer however

Lf 1s not yet of the nature to allow va]ld anaLyses.

Wlthin the Basln, the¡e has been mlnlmal actlve trapplng

of aquatlc furbearers outslde of Qak-Plum Lakes, Turtle

Mountaln a¡d Whltewater Lake. Mlnk are trapped 1n many of

the small trlbutarles east and south of Sourls, such as Elgln

Creek (Wardley and Peterson, personal communlcatlon).

Fox and coyote are hunted lntenslvely from snowmoblLes

ln an area bounded by Graham Creek and the Sourls RJ-ver, west

and. south to the Saskatchewan and U.S. borders (bJardley and

Peterson, personal communlcatlon). fn addltlon, there 1s

falrly heavy huntlng pressure on fox and coyote ln the Lauder,

Turtle Mountaln and Whltewater Lake areas (biardley and Peterson,

personal communlcatlon ) .

4.5 ry¡lgratory Game Blrds

Data were extrapolated from questlonnalre resuLts dts-

trlþuted and analyzed by the Canadlan W1ldl1fe Servlce (C.W.S.).

Table 59 lndlcates the resldence of hunters purchaslng

I{anltoba mlgratory game blrd huntlng permlts.

DetalLed analysls of lnformatlon presented ln thls

table elther by Strata or ldea11y by degree-blocks, was not

posslble þecause detalled data were not avalLable.

Some waterfowL hunter-use lnformailon 1s avallable by

degfee-blocks for Manltoba, however, lt ls ln a form whereby

any analysls ls subJect to a certaln amount of error due to

assumptlons whlch have to be made.



Table 59

Resldence
of

Appllcant

- Manltoba Sales of Mlgratorxr Game Blrd Huntlng Permlts by Resldence.
( C.W. S. Progress iitrotee, l-972-7 6) .

Manltoba

Non-Manltoban
Canadlan

Non-Canadlan

Unknown

tg67

33,425 36,346 38,395 36,064 37,27O 38,234

Total

I96B

397

I 
'59L
207

L969

374

I,757

235

35,620 38,7t2 4t,6rt 39,23O 40,960 41,133 4t,7tt 37,ro',l 42,846

1970

6r+

2,r7O

432

t97L

Year

489

2,318

359

r972

484

z,665,

541

t973

956

r,943

505

38 ,T 42

309

2,643

IT

T9T4

34,T6c

358

2,O4g

r975

39,906

352

2, 5Bg
I

\c
+
I
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The souris Rlver Basln ls lncluded ln three degree-

blocks. Speclfically, these are 49o¡¡ latltude 99oW longl-

tude, 49oN 1at1tude, 1OOol{ Longltude and 49ow 1atltude, lO}oW

longltude. These reference polnts refer to the southeastern

corner of a degree-bi'ock (nfgure 7).

fn estlmatlng the waterfowl- harvests presented ln the

followlng tables, a number of assumptlons were necessary' It

was assumed that 63.2% of the actlve duck hunters ln strata o]

were successful ln retrlevlng at least one shot duck (C.W.S'

Progress Notes, 19T2-76). SlmllarLy, 1t was assumeo that 6T%

of the actlve goose hunters were successful ln retrlevlng at

least one shot goose (C.W.S. Progress Notes, 1972-76). In

addltlon, the assumptlon was made that 94ø of successfuL goose

hunters were canadlan (c.w.s. Progress Notes, 19T2-76). These

assuiuptlons ar€ necessar1f ln order to reallze a connectlon

between C.W.S. raw data sheets and lnformatlon contalned 1n

the folLowlng tables.

Taþle 6o.- tlaterfowl Harvest Data for Degree-Block 49otl ggo],i..

(c.l.I.s., t974)

Yean
Actlve
Hunfers Days

s
Actlve
Hunter

Retrleved KlL1
Geese Ducks

tgT3
T9T2

I9TI
T9TO

t969

1483

1634
20rg
ITT6
2086

11,730
13, O2O

It,251
12,952
t5,950

7.90
7.96
5.57
7.54
7.64

3578
1788
27tB
31OO

2524

g,228
rU,457
tU 

'5'17
l-6,42o
25,295
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Table 61 - waterfowl Harvest Data for Degree-Block 49o¡¡ looo}ql.- (c.w.so ¡ 1974)
S Retrleved K111

Year
Actlve
Hunters Days

Actlve
Hunter Geese Ducks

J.973

Lg72

T97T

t9To
l969

1686
24r2
2304
2363
2OO3

9,834
18,154

L4,o52
tg,362
t6,242

5. 83

T .52
6.o9
8.19
B. ]o

4815

5749
4625

4737

2437

10,960
22,Boo
tg,426
27 ,636
17,100

Table 62 - waterfowl
(c.vü.s.,

Data for Degree-Block 49ott 1o1ol,I.Harveet
t974)

Retrleved K111

Year
Actlve
Hunters Days

Actlve
Hunter Geese Ducks

]-973
T9T2

t97r
T9TO

t969

398
207
224
466
403

2,786
854

I,528
4,3o0
2,268

7. OO

4.tz
6.82
9.22
5,62

609

1,318
372
gTge

N/A

r,757
t,668
2,796
5,698
3,O94

*Total should be greater: d.ata for retrleved klLl by Amerlcan
hunters were not avalLable. '

The Sourls Rlver Basln constitutes 23ft of degree-bLock

49ol¡ 99oW, 68fi ot degree-block 49oU 199ol4l, and BI% of degree-

bLock 49o¡l lOloW, bV area. It was assumed that there 1s an

even dlstrlbutlon of harvest and hunter-days over the degree-

b1ock. Uslng these assumptlons, âtr estlmatlon of lr{anltoba

hunter-use 1n the Sourls Basln can be made. TabLe 63 repre-

sents estimated waterfow]- harvest data for the Basln' ft

was complled by addln I 23% of the .lnformatlon presented 1n
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1n Taþle 61, pLus BlfrTable 60, plus 68% of the lnformatlon

of þ|ne data contalned ln Table 62.

Tab)-e 63 - Estlmated Waterfowl Hunter Actlvltles
Sourls Rlver Bas1n.

Actlve
Year Hunters Days

S

Actlve
Hunter

Retrleved Kll1
Geese Ducks

t973
rg72
tgTt
L9TO

1969

1809

2184

22t2
2379
2168

rr,642
16,o32
13 

' 
38]

l.g,628
\6,55r

6,43
7.34
6,o4
8.25
7 .63

459o

5388
4oZr
4646x
2238x

1C,998
20,l_Bo
19,149
27 ,rB4
rg,952

*Total should be greater: data for retrleved. k111 by Amerlcan
hunters were not avallabl-"-fo" degree-bLock 49o¡¡ lo1ol'I'

As expected, most waterfowl huntlng 1n the Basln occurs

where Etaglng populatlons are h1gh. Concentrated huntlng

effort,exlsts ln the Oak-Plum Lakes Complex as weLl as reglons

adJacent to l^Ihltewater Lake, Marshy Lakes and areas along

the Souris Rlver south of Mellta support a substantlal number

of hunter-days (I^Iardley and Peterson, personal communlcatlon)'

OtherareaswlthhlghwaterfowlnumberslncludeNesbitt'
SsUth of the rlver; from Medora to Margaret and around Belmont'

There ls a substantlal number of permanent and seml-permanent

pothofes ln the Waskada area (tne Bllnd Sourls) whlch supports

a hlgh J.evel. of huntlng, especlally for geese

Informatlon which ls avallable r"egard,lng non-waterfowL

huntlng¡ l.e. wlth respect to snlpe and coots etc.r does not

lend ltseLf to speclf1c analysls.



CHAPTER 5

IITIPACT ANALYSIS

5.I Tntroduction

various proiects and programs have been suggested for

implementation by different sectors of the Souris River Basin

Study (Table 6t+). From this list, two proiects have been

chosen for impact analysis. Specífica1ly, the two projects

to be examÍned in detail- regarding the potential impact on

wildlife, will be Patterson Dam on Gainsborough Creek and

High Souris Dam on the main stem of the Souris River

(Figure B).

The methodology used to evaluate impact on wildlife

of these two proj.ects may be used on other proiects proposed

for implementation Ín the Souris River Basin'

5,2 Economic Value of the l'iildlife Resource

Estímating the economic value of an intangible public

good such as wil-dlife is difficult, at best. The value of the

wildlife habitat corresponds closely with its production or

capability to sustain populations of wildlife.
Attempts to place values on wildlife'have been tradi-

tionally unsatisfactory because of sorne basic errors which

are commonly incorporated in any estimation. A frequently

encountered error is the assertion that the value of a par-

tlcular wildlÍfe resource may be accurately measured by the
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Table 64 - 1llater Development ProJects:. Sourls Rlver Basln
rq"Ãilouá. (w"ï"r-Reäãt i"es Branch, L976)

WATER SUPTLY

1. Asslnlþolne Rlver to sourls Rlver Dlversl0n

1) q=100c.f.s.

2, QurAppelLe Rlver to Sourls River Dlverslon

1) Q=375 i.f.s.

3. Coulter Dam

1) FSL = ú65

4. Hlgh sourls Dam

1) FSL = 1385

5. Patterson Dam (Galnsborough Creek)

6. B1lnd Sourls ProJect C

T. Darr- #I, Near Elbow (maln stem)

8. Flnallzeci Apporülonment Arrangements

FLOOD DA¡,IAGE REDUôTION PROGP.-AMS

1. Agrlcultural Flood Protectlon

a) Land acqulsltlon

b) channel enlargements for the 12,51ú flood

c) dyklng for the l'2.5% fLood

a) tfre Sourls Rlver Valley Flooded Area Assoclatlonrs proposal

2. Urban Communltles

a) dyklng tor 19'16 and 1¡500 year floods

b) land zonlng

c) J.and acqulsltlon
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RECRiTATION

l. Access and staglng areas for canoe plckup, plcknlcklnB and

hlklng.

2. General use of staglng areas for educatlon orlented recrea-
tlon such ãr-e"ãerãpnlcaI and ecologlcal lnterpretatlon and

wlldllfe observatlon.

3. Intenslve use of recreatlon areas wlth campgrounds, day-use
area and boatlng facllltlesc
a) Lauder
b) Bl1nd Sourls Va1leY

4. Motor Route #l'9a, Mellta to U.S'A'

WILDLIFE

1. Plum Creek l'Il1dl1fe ProJect

2. Constructlon of small- dams and/ot welrs at outLets and lnlets
of oxbols.

3. Land acqulsitlon
a) extenslon of Lauder Sandhl1ls W1ldl1fe Management Area

b) extenslon of the Sourls Rlver Bend l{lLdllfe irfanagement Area

c ) Galnsborough Creek - deer wlnterlng habitat protectlon

d) AntLer Rlver - deer wlnterlng habltat protectlon

e) Sourls Rlver ValleY 1n Manltoba

FIS}IERIÞS

1. Debris screen at Vlctorla Park (ptum Creek)

2. Flsh Screens

3. Aeratlon SYstems

4. Improvement to exlstlng sltes

5. Constructlon of rock grolns

6. Constructlon of low head dams

T. Halntaln mlnlmum flow to support flshery (IO% of mean flow)

EROSION CONTROL

1. Brochlngton archaeologlcal slte near MeLlta
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amount that hunters spend to procure the good. This method

simply measures the cost of access to the resource but d.oes

not give an indication of its true net worth.

TransposÍ.ng values from areas where wildlife are mar-

keted and applying them to all wildlife is another error often
encountered. The value of potentially hr¡ntable populations

of wildlife are frequently and mistakenly characterized by the

cost in terms of time and travel expense to get to the resource
and how easily the resource can be hunted, To say that from a
hunter's viewpoint, remote Hildlife populations have the same

value as more accessible populations is clearÌy a místake.

Based on expenditures a remote resource may be valued. highly
because it is very costly to reach and. utilize and. possibly
affords few recreation days. However, in actuality, the
resource which can be reached by many people and utilized at
a lower cost is probably more valuable than the remote resource
used by only a few.

The real value of a wildlife resource is more appro-
priately measured by what consumers wouLd pay to use the

resource if they were required to do sor The present system

of liceneing is nomi.:ral and does not truly reflect the value
since licences are not levied with a view to maximizing

government revenue (Rcss, I9T4).

schellenberg and craddock (1969) indicate that method,s

of determining benefits accruing from reereation can be

divided into eight categories. The.se are: (1) benefits
estimated by edueated guess ¡ (z) benefits equal market vaLue
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of catch or hunt ¡ ß) benefíts equal opportunity eost of time;

(/&) benefits equal project costs ¡ (5) benefits equal the cost

of alternatives (6) benefits equal expenditures t Q) benefits

estimated by irnputed prices and. values; and. (B) benefits

determined by indireet travel-cost techníques.

Ross (Ig?t+) indicates that there are problems in esti-

rnating the value of outdoor recreation. He eategorizes into

two groups the procedures which have been used. in an effort to

solve the problem of value. One group attempts to estimate

benefits with no reference to a demand functiono Ãoss (fg?l+)

cal1s this the naíve approach, He describes those procedures

which do utilíze a demand funetion for evaluating resoureest

i.e. revenue naximizíng monopolist and consumersr surplus"

Ross (I97lt) refers to nai.ve procedttres which ignore

the demand function as estimatíng benefits through "educated

guesses," He indicates that benefits from a recreational

experience would. probably be more accurateLy rneasured. by first

estímating the dernand function.

In order to derive a demand function, one of two methods

are generally used - the interview or direct approach' or the

travel-cost or indirect approaeh (Ross, r97l+) ' rn the absenee

of a mechanism to estinate the market príce of an intangible

good, it is usually diffieult, when utilizing the ínterview

approach, to have the interviewee reveal his actual preference

(Ross, I9?Ì+), If he was asked to state the value to him of a

particular area or resource, he may state a lower than real

value if he thought that he would be taxed to develop the
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a¡Tea. Alternately, Íf this person thought that soneone may

pa1y hin a sum of money to forego the Ìsnowledge and satisfac-

tíon of an area being left free from development, he may over-

state his preference. Clearly, bias and subjectivity may

detract from the accuraey of this method.

fndirect approaches to estimate the demand function

includ.e travel cost and time cost methods and different models

derived therefrom. Ross (L97t+) indicates that a frequently

used method of resource vaLuation involves an indirect pro-

cirdure, the Hotelling-Clawson Travel Cost llethod attempts to

vaLue a recreational or other resource by measuring the con-

6umer ability and willingness to pay from costs borne by the

recreationist to gain access to the a.reao fn addition, there

are other methods of a simíl-ar nature which have been used in

an enö.eavour to measure the value of a recreational resouree.

The Environmental Research Group (r9?l+) in a detailed

intervíew analysis eonducted in the southeastern United States'

found that the average d.olIar value per day of hunting' by types

of game, estimated by head.s of households interviewed is as

foLLows; $4?.zf/aay of hunting small game, #?3.|L/d,ay of

hunting big game and $59.09/day of hunting waterfowl in 1976 $.

The inte.rview method. utilized in this survey ideally indicates

what Ís the overall- net worth of one day's hunting to the

peop]-e interviewed. Similarly, Ross (L975) ¿istributed. a

oExcept

adjusted to the
as indicated' all monetarY
7976 Consurner Price Index

estimations are
Trend.
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questionnai-re to Saskatchewân sportsmen in an attempt to plaee

a ya3ue on big game species in Saskatchewan. From the respond-

entrs evaluation of a day of hunting (based on two most pre-

ferced species) Ross (I9?5) determined that $t?.lrl was the mean

vâJ.ue for this day of hunting white-tailed deer (19?6 $).

Pearse Bowd.en Economic Consultants (Ig?2) distributed. a ques-

tionnaire to resident sportsmen in B.C" and found a daily

value of white-tail-ed deer hunting in terms of average willing-

ness-to-pay or $t3.9t (19?6 $).
Frequently, it may not be possible to estim¿:te the total

net worth of a resource by the interview or travel cost method

because of time and budgetary constraints. In these instanees,

one must resort to relatively more primitive means of estimat-

lng val-ue. This type of measurement, where Ínformation is

lackÍng, takes the form of simply listing expenditures of

hunters in the pursuit of the hunting experience. These

eXpenditures inelude such items as fees and licences, guides,

trave3-, food and. lodging and. special equipment. Pearse-

Bowden Economic Consultants (I9?2) from their questionnaire

found that resident hunters spent an average of Û403/year or

#eg,9l/aay hunting all game (19?6 $). statistical analyses

by Pearse and Bowden (f966) estimate average expenditures of

all hunters (resident and non-resident hunters hunting in the

East Kootneys ) to be *ZtO/nunter or $ZO/nunter/d.ay for all

same (1976 $).
Jones (f9?6) states that in 1976, hunters in l,lanitoba

would have spent $31.00 per deer harvested or $3.4tt' per



hunter per day, âs a conservative estimate, had there been a

deer sêâsoho

The Canad.i-an 1'lildlife Service estimated in 1961 that

the average annual expenditure per hunter of waterfowl was

$?9.00 (Cowan , Ig?3), Adjusted to tÌ¡e l9?6 consumer Price

Index Trend., a resultant annual expenditure per hunter of

$f4,4.?4 is found. In this instance, the value of a hunter

day is #zo.z6 (19?6 $).

Hedlin lvlenzies and. Assocíates (196?) in Barto (Ig?It')

found that the u.s. Fish and lrtil-dlife service generally uses

a range of $0.60-#?.2t+ (19?6 $) to indicate benefits associated

with one dayrs hunting; U.S. Corps of Engineers use $0.60-$t.BO/

userr/day; the Inter-Agency Cornmittee on V'later Resources uses

$2.4,1-$? .ZL/user/day for upland. game birds and waterfowl and

the U.S. Department of the fnterior suggests a range of $1.80-

#j,t+3/user/day for deer and. antelope hunting (19?6 $). Table 65

summarizes data obtained through the Hedlin l\{enzies' survey.

Table 65 - Various
User-daY

Values Established for hlildlife by
Units (Barto , 1974).

Type of ActivitY
Range of values
Reereation DaY of
Hunting (19?6 $)

Hunting
Small Game

I[ammals
Birds

Waterfowl
Big Game

Deer-AnteloPe
Other

$0.60-7 .qt+
r,2r-3.62
L.Bo-5.t+3

L.B0'5,1+3
2,1+r-7.24
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Average auetion value of pelts taken in the wild over

the past seven years may be seen in Table 66'

It is, therefore, substar¡tia1Iy evident that no one

single economic value may be accurately used to estimate

benefits or costs assoeiated with any wildlife resource'

I{owever, Table 6? indicates economie values and

sources which have been used to esti.mate benefits or costs

resulting from different hunting experiences'

lable 6? - Economic Values of Different Hunting Experiences

Types of Hunting
Experience

Economic value Per
Hunter-day (19?Zt $)

Small Game

Bíg Game

Waterfowl

$ 4? ,zLa
$ o,60-93 .6zb

# zs.4.1a
$ 1.Bo-g5 .43b
$ 3.44e
$r3.9tf
$r?.43d

$j9. o9'
g 1.Bo-$5 .45b
8zo.z6e

$e9,9rf
geo.o oB

Al-1 Game

Sources z a. Environnental Research Group (I9?4)

b. Hedlin lrlenzies and Associates, I'td' l.196?)

c¡ letter to ldr. H. Bostrom from lir. R. Jones

d. Ross (1975)

ê ¡ Cowan Q973)
f . Pearse Bowden Economic Consultants, Ltd. 0972)
gn Pearse and Bowden (f966)
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62.22

22.OO
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2.38
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159.00
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An opportunity cost equation will be utilized to

evaluate the potential eeonomic Loss or gain resulting from

project irnplementation with respect to the wildlife resource.

The equation used here is similar to that used in Barto (L97t+) z

oc = (fwrvr) * ({\tLvù - çÇwrvr)

OC = total monetary value (f976 g) of the opportunity cost

(/.vtrvr) = monetary value (19?6 $) of wildlife potentially

living in habitat flooded by implementation of proiect,

(/WrVr) = present value (19?6 $) of lost wildlife production

d,ue to d.ecreased habitat at a díscount rate oî LO% in per-

petuityr*
(/WrVr) - present value (19?6 $) of gained wildlife produc-

tion due to increased habitat at a d.iscount rate of I0/" ín

perpetuity,

where,

Wl = numerical figure of wildlife populations (by species)

decreased due to project implementation,

WZ = numerical figure of wildlife populations (by species)

increased due to project implementation'

Vl = market priee (last year available) of each wíldlife

species in dollars' and

YZ = average market price of each wildlife species in

do11ars, taken over a number of yearso

l+-Calculation of present value of an infínite series of
payments, Vo =-L- where r is the payment and i is the discount
rate. i
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Forthepurposesofthisreport'theeconomi'cvalue
for different hunting experiences will be derived frorn informa-

tion presented by the Environmental Researeh Group (19?tl) which

are values esti.mated by the direct interview method' The value

of fur bearing species will be the average auction value of

pelts taken from the wild in Manitoba (Table 66).

Tables 68, 69 and. ?O indicate the values per species

hunted as translated from the chosen value/hunter day' fhis

method implies that the value of the wildlife resource cor-

responds directly and entirely to the value which someone

attaches to a day of hunting that resource. It then follows

that by using this argumentr âfty species which is not hunted

has either a value approaching zero or infinity. This

apparent diversity is explained by stating that abundant wild-

Life species (such as meadow voles) may have no eeonomic value

since there is no desi-re to hunt them. Alternately, a poten-

tially huntable, but scarce species (such as the whooping crane)

may have a value approaching infinity, since governments spend

millions of d.ollars proteeting them from extínction and the

margi-nal value of the last whooping crane would' have to include

an estimation of the value of this last individual to everyone

presently living in the world. plus an estimation of the value

of this last individual to all future generations. It is

evidentthatthissumwouldbesubstantial.
Clearly,thereareconceptual,practicalandtheoretical

difficulties encountered when attempting to place an economie

value on a particular wildlife species' very basic questions
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Table 68 - oerrvatlon of Economlc Value/Upland Game Blrd
'""'--- ' Ã - E :Ãi:3: :; liî:*ri"5rHîãDays/UPland

Game Blrd
Upland Game 81rd

Year Hunters DaYs/ Au9f1c:,..T?::""t
Hunter r Hunter Ã-;-ä-x $Ib? '2t

72.23
52.4O
It's.32

a974-75
t9T3-74
t972-73

1819

l-242

3046

4.35
4.68

2.85
4.2t
4.46

1 .53
1.11
o.96

$

$

1 .20 6 56,654.43 3 .84
AVERAGE 2036

Table 69 - OerLratlon of Economlc Value/Deer'

Dee r
Year Nos. of DaYs/

Hunters 4949r
oeer/
Hunter

Days/
Deer

5.84
5.42
4.43
4.40
4.44
4.61

AiBX
I t+28,7r

s 397.88
fi 3Z5,Zt
fi )23,00
g 325.94
I 33B.tt.?

19ß-74
r972-73
t97L-72
tg70-7r
1969-7o
1968-69

5633

5326
4427

2359
4543

6toT

2.63
2.TT
2.89
2.oT
2.3r
2.49

o.4,
o.50
o.65
o.47
o.52
o.r4

4.86 ö 356.532.52 o.52
AVERAGE 4733

Table 70 - Derlvatlon of Economlc Valuc/Mlgratory Game Bird'

A ilarue"t pays/Mräratory Mlgratorv Game ts:.:

Year Hunters DaYs/ Avge '
n ,r,t"" p"* üiåiãi- --" cãt"-srta a i s x $ tq 

' 0"
'ì ?Ã 4. ILb^iz

t973
tgT2
T9TI
L9TO,

t969

1809

2184
22t2
2379

2l-68

6.43
7.34
6. 04

8,25
7.63

8.62
11.71
10.04
13.38
ro.24

o.75
o.63
0.60
o.62
o.T5

# ltl+.32
g 37,23
I 35.t+5

fi 36,64
g 41t.32

7.r4 10.80 o.67 # 39.59
AVERAGE 2r50
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rnust be answered before one endeavours to approximate the

value of wildlife. 0f primary concern is whether species

which are not hunted have an irnputed economic value or not.

Fr^on en eqologlcal, aesthet,ic and. educailonal vlevrpolntr ,, .

non-huntable wildl-if e populations do have an econ'omic va1ue.

The problem then becomes one of measurement, how does one

endeavour to measure the value of enjoyment?

The previous diseussion focuses on the maior diffi-

culties of plaeing an accurate value on a non-market good and

points out the near impossibility of this task'

Another difficulty, this of a more practícal nature'

is one of determining the relationship between hunting pressures

and population densities of certain species and also equating

the value of a hunter d.ay und.er these different situatj.ons.

Is a hunter-day as valuable to the hunter if there are many

hunters in an area as it would. be if he were alone? Alsot

does a hunter value one day of hunting where he bags no game

as highly as a d.ay where he does procure something? This

relates to a question previously posed. regardíng what is it

about hunting which is valuable. The relationship between

population d.ensities of species and. number of hunter days ín

an area appears superficially to have a one-to-one correspond-

ence. Population densities would. definitely have an effect

on suceess rates and. if the hunter has this knowledge' some

may be d.iscouraged. from partaking in a hunting experÍence.

others may still go hunting but in pursuit of a different

species. To some consumers (hunters) a day in pursuit of a
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scarce speeies may be more valuable than a day in pursuit

of that species when populations are abundant. To other

hunters, a d.ay hunting scarce species may be looked upon as

a wasted d.ay and. may therefore be valueless.

A basic assumption implied in Tables 68, 69 and 70

is that there is a value for the successful alrd' the

unsuccessfuJ. hunier daY' Ulith

the assumptions and difficulties pointed out, the values ín

these tables may be used to estimate the value of wildlife

lost or gained. as a result of project implementation.

J.J Patterson Dam

This dam woul_d be situated on Gainsborough creekt

approxirnately two miles upstream of the confluence with the

Souris River and. 6 miles upstream of the Town of I'{elita

(f,igure 9). Tt would eost approximately $e'4OO'000 and would

supply a firm draft of 21600 acre-feet per year (Forsyth and

Caligiuri, I9?5). Table 7I shows the pertinent facts regard-

ing Patterson Dam. The reservoj.r will flood approximately

BfQ acres of I.)6 square miles of habitatn the breakdown of

whích may be observed in Table 72.

Table ?3 indicates estimated. potential loss or gain in

population of the listed wildlife specíes due to implementa-

tion of Patterson Dam. Estimated economic loss or gain is

includ.ed in Table f4 using the opportunity cost equation.

ft might be true that animals listed as a loss due to

project implernentations will not aetually drown or be kilLed.

However, because habitat will be forever lostr decreased
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Table 7I Patterson Dam - Pertlnent
Branch, 7976)

Dralnage Area

Gross
lJet
Effectlve

Reservolr

Facts (Water Resources

520 sq.
325 se.
l-54 se.

m1Ie s
rnlle g

mlLe s

zu]] supply ]evel.
zu1l supply capaclty
Flooded area at F.S.L.
Flrm annual y1e1d
Iength of reservolr
ProJect deslgn fLood-- I%
Maxlmum water level Lþ
Maxlmutn depth at F.S.L.
Mean annuai runoff (1943-74)

Embankment

Top elevation
Total iength
Maximutn helght
VoLume of f111
Freeboard (Ifi deslgn flood)

Sp1llways

Chute Sp11lwaY
l{ldth
Crest elevation
Radlal gates
Deslgn dlscharge - 1% flood

Emergency Splllway
1,{ldth
Crest elevatlon

Rlparlan Works

Condult
Iængth of condult
Gate
Dlscharge capaclty at F.S.L,

t47z
16r7OO acre-feet

B7O acres
21600 acre-feet

B rnlles
3,30O cfs

]473,O
49 feet

9r000 acre-feet

r47 8.5
L,Bù0 feet

56 Í'eet
2I2,OOO cu.blc yards

5.5 feer

40 feet
ú66

three gates 12 feet by 6 feet
2rþOO cfs

30O feet
r474

48tt dlameter x B gauge cMP
310 feet

Armco 55-1OC or equlvalent
22O cfs
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Table ?2 - Areas of Habitat Types Flooded - Patterson Dam.

Habitat
Types a1

Area

Reservoir

Timber

Bush

Grassland

Cropland

IViarsh

Bush/Grassland

Urban

Water

0. 30

o.2l+

0.00

0. ll,B

0.00

o"3ll

0.00

0.00

Analvzed

2L,B

17, B

0,0

35.6

0,0

2l+.8

0.0

0"0

TOTAL t.36 100. 0



Table 73 - Estlmated 1{11d11fe Populatlon Loss (catn) - ratterson Dam Reservolr.

'oüäIä'ñi'"") i:3:'iååiir
Amerlcan Beaver
Muskrat

Mlnk
Sharp-ta1led Grouse
Ruffed Grouse
Hungarlan partrldge
l,lhlte -talled Jack rabblt
Snowshoe Hare
Red Fox
Coyote
Strl-ped Skunk
Red Squlrrel
Amerlcan Badger
Ermlne
Lynx
Raccoon
Meadow Vole

Whlte-ta1led Deen

WaterfowL

suv¿¡¡¡qvY\4H*:li.t Densltle_s_ per . , Flooded populatlon

Rlver
Rlver
Marsh
All except urban & waten
Grasslandr/Bush
Tlmberr/Bush
Bush

Cropland/Grassland
Tlmber/Bush
All except urban & water
Tlmber/Bush
CropLand

Tlmber

â.
b.

2a
64

o.5
75
25

20

T6

300

3

All except
All except
All except
Tlmberr/Bush
All except

land &

Tlmber/Bush

Densltles expressed per river m1Le.
.Ftlver m].les

urban & water
urban & water
urban & waten

urban, crop-
water

o.75-1 .00
o.75

t3.5
389

o.5
1.4

o. o5-0. 19

10
128-216, 976.9

o-42

37.7
6t+o

ao¡
)

1.36
0.24
o.54
o.24
o.48
o.54
I .36
o.54
o.48
0.30
1.36
1 .36
1.36
0.54
o.gg

All except urban & water"
I¡later ( fall)

24

t5

I
1B

].4

5

B

r62
1

o

6

t17
1

2

o

5

1143

t3-zt
5L

(? 55)

CLI Class 3-O.59cLI Class 4-O.77
f .36
1.18

I

H
F
@

!
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Table f4 - Estlmated Present value (L9?6 $) ot Wlldlife Resource l,ost
Patterson Dam ReservoLr

Specles

American Beaver
[îuskrat
l"link
White-tailed jack rabblt
Red Fox
Coyote
Striped Skunk
Red Squirrel
American Badger
Ermine
I,ynx
Raccoon

lt'trv,
$

480.00

57,92
26.00

1.60
43.00

0

12.00
BI.90
3t+.50
1.80
0

110.00

Value of Fur Harvest, T,ost (Cained)

âwt\ z
Þ

Sharp-tailed Grouse
Ruffed Grouse
Hungarian Partridge
Vlhite-tailed Deer

Waterfowl

41324.8o

3Bo. Bo

182.90
111.40

25?.LO
0

72.OO

596.70
]-64.50

]-7.60
0

558.00

âwzvz
È

Value of Huntable PopuLa'-
tions l,ost (Cainea)

(Galned

0

0

0

0

0

0

o

0

0

0

0

0

848.72

1,390.14
L|OL]-.22

36L.L5
5,5?3,23-
9 rOO2.9L
2,260.32

4,801+. B0

4)8.72
2oB. go

L6.00

300. I0
0

B&.00
6?8.60
199. oo

19.40
0

668.00

6,568. Bo

10,lg7.oo
7,9)L.OO
2 rB)2,50

46,348.90-
7t+,8?L,30
20,l.9O.gO

lo ,596,06- B? ,5oo .30-
I4 r0Z5,7t+ 1¡5 ,O?2.?O

dF
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tlil
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II
ll
tì
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F
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0

0

0

0

? ì4]-7 ,52

Ll,587.I¿t
B rg42.22
3,l.93,65

5I,922.r3-
B),874.2L
22,45r,2?

I

PH\o
I

gB,096,36-
130 ,048.44
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potential prod.uctivity of flooded areas is indicated in

Table ?3,

l,[acaulay (personal cornrnunication) índicates that for a

reservoir of this type approximately 1 duck/acre (640/sq' mi' )

wou1d. be attracted lo it during fal1 migratíon. This figure

wíIl be used to estimate fall populations and therefore poten-

tial huntable populations of waterfowl'

The reservoir would be utilized primarily for wi'nter

supply which means drawdowns will occur between June and

October of any year (Samp, personal communication). The

average drav¡down in a typical year would be approximately

4 feet below the fu]l supply 1evel (Samp, personal communica-

tion). The surface area of the Patterson Dam reservoir at

:l tt6l â.s,1, would be f60 acres (1.18 sQo miles) which is the

area used to calculate numbers of waterfowl whieh may be

attracted. in the fa1l.
Bidlake (Lg?I¿.) in his preliminary assessment of the

impact to wildlife of Patterson Dam índ.icates it would be opti-

mistic to expect an increased. population of aquatic furbearers,

espeeially with fluctuating water levels'

However, he d.oes say that the reservoj-r may become

attractive to waterfowl during the spring or fall as a stag-

ing area.

Most important would be the ultimate destruction of a

signíficant area of white-tailed deer wintering habitat. The

Antler River and Gainsborough Cree\ valleys provS'de the only

deer wintering habítat south of P.T.H. #2 and west of the
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Turtle l{ountain escarpment (Gou1den et al., J.}TO), Disap-

pearance of deer habitat in this area has approxinated 40fi

over the last 2J years (ni¿take , I9?t+). In ord.er for d.eer

populations to survive, prime deer wintering habitat, such

as along Gainsborough Creek, cannot be eliminated.

As indicated in Table 74, it is apparent that there

would be a net loss with respect to the wildlife resource if
Patterson Dam is built. Any benefits potentially accruable

from waterfowl attraeted to the reservoír are not included

because they would merely constitute a relocation of benefits
rather than a net benefit to the reservoir itself.

J.Il High Souris Dam

This darn would be situated on the ¡nain stem of the
souris River, approximately 1å miles upstream of the Town of
souris (Figure 10)" rt would cost approximately $1zr300rooo
and would supply a firm-draft of 191000 acre-feet per year

lnlater Resourees Braneh , 1976). Table /J shows pertinent facts
regarding the High souris Dam. The reservoir will flood
approximately 3500 acres or 5.47 square miles of habitat, the

breakdown of which may be observed in Table ?6.

Table 77 indicates estimated potential loss or gain

of wildli.fe species due to the implementation of the High

Souris Damo

The. reservoir would be utilized primarily for water

supply whieh indieates that drawdowns will occur between

June and Octoberr âs with the Patterson Dam reservoir.
Average or typical drawdolvns may approach ?-LO feet from
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Table 75 - HlSh Sourls Dam Pertlnent nacts (Water Resources' Branch, ]976)

General
Locatlon of Hlgh Sourls Dam
Gross dralnage area.
l'lean annual runoff \1913-67)
Hlghest observed mean da11y fl-ow at

hlawane sa

Reservolr
Full supply -tevel 1385
zu]] supply capaelty 53r0OO acre-feet
Dependable annuaL yleld L9rO00 acre-feet
Flooded area at FSL 3,500 acres
Iviaxlrnum reservolr depth at FSL 43 feet
Lengtìr of reservolr JO m1les
ProJecü deslgn flood - O.2ø 16,000 cfs
Maxlmum reservolr l"evel for deslgn flood 1394.1
ProbabLe maxlmum flood JO,OOO cfs
Mar<lrnum v¡ater Level- for probable

maxlmum fl-ood 1398.7

Emþankmont

Top elevatlon 1402
TotaL length 21650 feet
Maxlmu.m helght 60 feet
VoLume of f111 330,O0O cu yd

Sp1ll-way
Wldth 13O feet
Crest elevatlon 1385
Splllway deslgn dlscharge O.2% fLood 13r0OO cfs

Illparlan Outkt Works

Type of condult Reinforced concrete horseshoe
Dlameter of condult Upstream of gatewell - B ft.

Downstream of gatewell - 9 ft.
Total length of condult 214 feet
Dlscharge capaclty at FSL l,tOO cfs
Number and slze of gates 4 gates, each 4t by 5'

SectLon 2B-7-21 WL
2I17OO square mlles

130rOOO acre-feet

8,090 cfs ln 1960



v.-{,,1. \-
Ëf,."\

\-)

r23/
/Í/

l*,:Èffi

\,. \

fLo@cô 
^REÂ 

tx (ooo eÊ€3

r20'- -i^nctrY 
lH tæo ¡ctr Fttr

rr-oooeo'ÃRËA ¡Ño c¡pac¡rv cunves

@ rru rrætnc @ Írrct nwntlr
@ llvtour mttrut
@ turmtutuw

Fig. 10. High

@ rocrrru

Souris Dam Reservoir.

--l -iãäî* er. looz h I

Eã^i

)4w= l-t5LrL B]'.

I

-\ rsl cL tlr3 ?



- LZt+ -

Table 76 - Areas of Habitat Types Flooded -
High Souris Dam Reservoir

Habitat
T¡¡pes

Area
(Sq. I{iles)

% ot lotal
Analyzed Area

Timber

Bush

Grassland

Ci opland

I\Tarsh

Bush/Grassland

Urban

!{ater

2. 02

0,42

o.39

2,53

0.08

0.03

0"00

0.00

36.8

7.6

7,2
t+6.j

1.5

o,6

0.0

0.0

TOTAI, 5.1+? 100,0



Table 7? - Estimated Ïùi1dlife Population Loss (Cain¡ - High Souris Dam Reservoir.

Species

American Beaver
I'iuskrat

liiink
Sharp-taited Grouse
Ruffed Grouse
Hungarian Partridge
l^,lhite-tailed jack rabbit
Snowshoe l{are
Red Fox
Coyotê
Striped Skunk
Red'Squirrel
American Badger
Ermine
trynx
Raccoon
I,'ieadow Vole

ldhite-tailed Deer

Itlaterf owL

Habitat

, River
River
I;iarsh
All except urban &

Grassland/Bush
Timber/Bush
Bush

Cropland/Grassland
Timber/Bush
All except urban &

Timber/Bush
Cropland
Timber

^a,)
2a

6t+

water 0.5
?5
25

20

16

300
y¡ater 0.75-1.00

o.? 5
13.5

38g
rvater O.5
water 1,4
water 0,05-0.19

10

Densiti-es Per

a.
b.

l./ll_1e

Densitíes expressed per rj_ver mile
River miles

All except
All except
All except
Timber/Bush
All except

land &

Timberr/Bush

Square i{
Flooded

tat Area

urban
urban
urban

30b

3ob )
o.og)
5.1+7

0. B¿l

2 .l+1,

0.1+2

?.92
2 .44
5.1+7

2.41+

2.53
2.02

5.47
5.4?
5.47
2.41þ

2 
'91+

2-3.20
3-2.??

5,47
1. BB

&,

9É̂

u

Estimated
Population

.41] exeept urban & water j?.?r¡later (fatl) 6hö

Loss (Gain

urban, crop-
water 128-216,B?6.8

O-I|Z CLI Class
CII Class

90

65

3
63

6r
ô
IJ

47

?32
Lt,_s

2

34
786

3

B

0-1
2t+

20,226

9? -r42
?06

(tzo37

I

ts
lo
Ln

I



L26

the fu1l supply level of l-3B5 â.s.1. (Samp, personal com-

munication). The surface area of the High Souris Dam reser-

voir at I3?5 â.s.1. would be 12OO acres (1.88 s9. miles) which

is the area used, to calculate numbers of waterfowl which may

be attracted to the reservoir in the faIl.

using the opportunity cost equation mentioned pre-

viously, Table ?B indicates the economic value of lost or

gained. wildlife production resulting from project implemen-

tation.
Similar to Patterson Dam, it appears as if there would

be a net loss aecruing as a result of implementing the High

SourÍs Dam, aS observed in Table ?8". Againr ro benefits from

hunting waterfowl are included since any benefits from this

activity would simply be losses elsewhere. fhere is also a

non-quantifiable value in the lorowledge that there are a

variety of species found in a particular areac Implementation

of these d.ams would preclude this non-quantifiable sienifi-

cance, therefore the values described may not necessarily

reflect true worth of each specíes lost.



Table ?8 - Estimated Present Value (19?6 $) of l¡lildLife Resourse Lost (Gained) -. High Souris Dam Reservoir

Speeies

American Beaver
Muskrat
Mink
White-tailed Jack Rabbit
Red Fox

Coyote
Striped Skunk
Red Squimel
American Badger
Ermine
Lynx
Raccoon

áw{t
$

I,800.00
235.30

78. oo

9.40
172.OO-
2r5.O0
112.00

68. oo

550,20
103. 50

7 '20
o - 25?.OO

52B,OO

Value of Fur Harvest
Lost (cained)

âwtv z
,t

Sharp-tailed Grouse
Ruffed Grouse

Hungarian Partrldge
l¡tlhite-tailed Deer

Waterfowl

16 ,218 .00
r,547 .OO

sttB.7o
84.60

1,028.40-
I,285,50

573.60
408.00

4, ooB.60
493.50

70.40
o - 94t.3o

21678.ItO

Éwzvz
q,

Value of Huntable PopuLa-
tions Lost (Cained)

0

0

0

0

0

3,66).60- 27 ,659.ZO-
3,963,60 28,857.60

l+,550.1+9

4 1406,03

5?7.84
ltLr5B4,B?-
60,876,82

9 ,I29.92

18, o1B. oo

L,792.30
626.7O

94.00
I,200.40-
1, 500 . 50

685.60
4?6.o0

4,558.80
597.o0
?7,60

o - 1,198.30
),206.40

0c
òa

0

0

0

0

0

0

o

35,689.50
34,556.50
l+,532.o0

345,83t+.LO-
506 ,2?2.60
8r,555.40

60,249.r5-
79,54r,LO

502,167.50-
662,6o6.o0

0

0

0

0

3rr322.BO-
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CHAPTER 6

SUITT'ÍARY AND CONCIUSIO}IS

6.1 Summary

This report attempted to provide information regard-

ing the wildlife resource of lvlanitoba's portion of the Souris

River Basin. lrlhat is there in terms of popuJ-ations and

specíes and how the resource is used are the two essential

questions answered in the report. How the present utilíza-

tion of the wildlife resource in the souris Basin compares

to provincial totals may be examined. in Tables 79-82'

rnaddition,cursoryimpactanalyseswereundertaken

along with an attempt at quantifying the economíc effect on

v¡íldlife of project implementation. The preceding economic

analyses have shown that there would be a net loss j'n terms

of decreasing the economj-c value of wildlife resulting from

Ímplementation of Patterson Dam and a net loss if the High

souris Dam is implemented. However, if intangible costs were

included (and if they could' be measured in the first place) '

then the result could very well be a greater net disbenefit

from reservoir formation. It must be mentioned that this

analysi-s was und.ertaken with the premise that only if every

aquaticfurbearer,upland'gamebird,migratorygamebirdand
white-tailed deer 10st because of the reservoir would ordi-

narily have been harvested would. this loss accrue' clearly'



Tabre z9 ] uprand, Game Blr.rc Hunter Actlvltles - sounls Rlver Basln

1974-7, 1,819 ßfr) T,gtz (¡fr)
1973-74 t,242 (2F) 5,810 (5fr)

Lg72-73 3,046 (6rt) ].2,962 151¿)

Hunters.ftot
Basln Prov.
Total Total

. Days
frotBasln Prov.

Total Total

Table 80 - Estlnatod whlte-talled Deer Hunter Actlvltleu - Sourls Rlver Basin.

Year

Daye/Hunter

Basln Prov.
Avge. Avge.

r973-74

t972-73

l.97t-72

1970-71

1969-7o

1968-69

4.Ss (4.89) z,Tz3 rcfr) t,t5o
4.68 (4.40) 2,4o5 ß4t) 1,413

4.26 (:.So¡ 5,330 (Tfr) 5,3r2

Hunters

Bas ln
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Grouge
%otBasln Prov.

TotaI Total

5633

5326

4427

2359

4s4:

6107

%ot
Prov.
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Days

ÉorBasln Prov.
Total Total

($it)
(L[fr)

(wþ)
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(rv)
(r3fr\
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tot %otBasln Prov. Basln prov.

Total Total Total TotaI
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r-5,t9T ( 13É)

Days/Hunter

Basln Prov.
Average Average

\2%)

$ft)
rcrr\

266 (V)
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2.63

2.7t

2.88

2.OT

2 .3r
2.49

Partrldge Harvest
frot fiotBaeln Prov. Basln prov.

Total Total Totat Total

(4.eo)

( 4 .80)

(s.zo¡

(s.o3¡
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(2.63

t,046 (rØ) 5,185 (4ft)

r,3o5 o?fr) 5,233 (6ft)

2,o7o (rw) t3,613 (6% t

fi Srrcceos Rate

Basln Provlnce

44.9

49.8

64.9

46.9

52.O

54. o

("8.4i6)

(st+p¡

$eft)
(46.7%\

$t.57¡
$3.e1t)

lotal Retnleved
Kl] I

fiotBasln Prov.
Tota1 TotaL

253t

2652

2B7t

1108

2363
3298

\

I

H
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Tabl-e 81 - Estlnatod Fur Harvest for the Perloa p5E/66-t974n5: Sourls Rtver Baeln

Specles

Badger

Beaver

Coyote

Ermlne

Cross Fox

Red Fox

S1lver Fox

Lynx

Mlnk

Muskrat

nabblt

Racc oon

Skunk

Squlrrel

'l^loLf

24

658

24r

1, 142

I
6tz

0

L

1,11L

26,654

638

135

I,232

3

53
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o

773

o

I
1r415

]7,546

.358

133

2

L,2O7

4

7-
68

46

794

160

942

o

541

0

l"

1,823

20, 006

344

J.75

1

3,453

2

5O

848

4oI

833

I
934

I
5

2,331

13, 305

392

293

3

1,870

2

TO

72

667

368

379

I
L, o24

o

I

t,5t5
Ll,459

249

377

].

I,O32

2

Year

55

667

392

180

1

786

o

7

6TT

J=7,529

110

141

1

445

3

l{CE.ð: Tho last eoLurn
. as a percentage

1 T2

68

720

713

135

2

1,209

96

846

I, 076

36r

3

l'57o
I

5

1,438

lLr 115

796

794

3

517

5

1n
of

74

118

6sl

997

209

L

r,6Lg

tÌ¡e
the

l_

7

753

2t,376

30

328

1

449

5

above table lndlcates the
10 year average provlnclal

101

706

733

649

I
1, LII

Avera

68

65o

533

531

1

L, o18

I
4

r,27O

t5,737

301

369

2

1, r88

4

S of Provlncla1
1O Year Average

10
I1

T6T 88r

5,558 t2,8Z6

23 79

532 778

21,
5O0 L,t75

66
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1

7

3l H-\¡)I9

10 1

1

1

7

4
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4

2

I

average fur harvest
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Table 82 - Eetlmatod Waterfowl Hunter Actlvltles - Sourls Rlver Basln

I
t

i
i
i
t
.J

ì
t
¡
't
{

1

I
{

I
i
{j
¡

Actlve Hunters
(f, ot

Year Basln Provlncla1
TotaL Total )

),973 1Bo9
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r97r 2212
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1969 2168

(4?6)
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(6rt)

$ft)

Days
(d," ot
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Total Tota] )

t

*+
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Total should be more:^ data for retrleved k111
degree-blocf 49oU tOlg}t.

rr,6t+?

1.6,032

13,38r
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L6'55I

(4%)
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(616\

Daye/
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6. o4
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( 7.06 ¡*
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(eit)

(Ø)

.ljuc Ks
(ft ot
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2O,1BO
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(416)

$'ì6)
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$rt)
(476)

I

P
\¡)
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the anstver is negative, however, this analysis does indi-

cate the present value of total net possible costs resulting

from project implementation, with respect to the wildlife

resource in the Basin.

6,2 Conclusions

1. While populations of upland game birds' migratory

game birds, white-tailed deer and various fur species may

be abundant at times, population }evels of most species are

inextricably linked, to the availability and quality of habitat'

since most of the souris Ri-ver Basin in Manitoba is utilized

for agricultural purposes, maj-ntenance or enhancement of the

Basinns wildlife resource is d.ependent on the sound' manage-

ment of habitat types which are primarily riparian in nature'

2, Manitoba¡s portion of the souris River Basin repre-

sents approximately I"5/, of the provincel.s total atea.

utilizatÍon of the Basin's wildlife resource is greater

than expected, consid.ering its area in relation to the re-

urainder of the province' This productivity and utilization

occurs despite the fact that most of the Souris River Basin

is intensively d,eveloped for agriculture'

j. The total, lost value (in perpetuity) of the poten-

tially harvestabLe fur resouree may be in th.e order of

$7,400 Gg?6#) if Patterson Dam is implemented. In addition'

the totat value (in perpetuity) of potentially huntable

animal populations lost due to the Patterson Dam reservoir

nay approxj-mate $100 ' 
000-130,000 in 197ó$ '
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þ, The total lost vaLue (in perpetuity) of the po-

tentia]ly harvestable fur resource may be in the order of

$30,000 (L9?66) if High Souris Dam is implemented' In

edditiqn, the total value of potentialÌy huntable animal

pppql4tio¡rs lost due to High Souris Dam reservoj,r may approx-

inate $560,ooo-74o,ooo in L9768.

In gummation, it is evident that implenentation of

these two projects would result in a loss in terms of pop-

glations and an economic ]oss in terms of foregone benefits

ffem potentially harvestable or huntable wildlife populationsr
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Historical streamffow summarys (as of f973) are j-ncluded for

the Souris River and where avai]-ab]-e for some of the larger tributaries

in the Manitoba portion of the Souris River Basin (Source: Inland

Waters Directorate, Lg73).
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1957
t958
t959
t960
t96 I
l9 62
t963
t96l
t965
t966
t967
t958
1959

1970
191 I
1972
t9t3

1t.l
0.06

123
35q

0.29
0.68

12.4 52.5
¡.8 22.2
e.7 6.4

t1.4 3,7
21.9 l19

290 21.6
2B-g 126

54.5
35q qt.c

q.4 0.37
13.7 78.0
tl.4 160

2Aq 95. r
8C.6 16.5
12-C 7.9
8.7 0.09
0.66 0.0¡
8.0 2.5
0.12 0
00
o 27.1

,6.9 !3.0
23.9 14 .2
!3.8 12.2
8.8 1.7
0.37 0

7 6,9 20.9

3q8 36.6
15.7 ql.l
26.2 33. O
7.O 16.7

59.0 12. I

DRÀTNÀGE ÀREÀ I2¡O
HÀÎURÀL PLOH

LOC^ÎIOH - lÀ1 À9
I¡ONC tOt

NÎ!.ER RIVER NEÄR NSLIÎA - STAÎION NO. O5XPOOz

EXÎNAXES OP DISCHÀRGE IN CFS ÀND ÎOÎÄL DISCHÀRGE IN AC-fT FOR UR 10 OCT FOR lHE PERIOD OP RECORD

YEAR

t935
f936

r 938
1 

'gql1944

t9¡t5
l9¡¡6
t9¡7
t948
t9t9
t 950
195 I
1952
f953
t95¡
t955
t956
1957
1958
t959

1950
196 I
1962
1963
t96q

1965
r966
19 67
r968
r969

r970
t97l
1972
1973

XEN

WIXUH DÀILY DISCilRGE XINT}ÍUX DÀTLY DISCHÀRGE

0 c8s oH ssP 26 .
ÎO1ÀL DTSCHARGE

:::

¡osoã-- ^.-r,5980 ÀC-Ff
1 1900 Àc-FÎ
r230 Àc-FT

t3100 Àc-Pî
22.O AC-PÎ
0 Àc-FT

JS60 ÀC-F1
t4600 Àc-F?

62t0 Àc-FÎ
13c00 Àc-Fî
l¡40 Àc-FT
922 

^C-FÎ75600 
^C-PÎ

35600 ÀC-Pî
7730 ÀC-Fî

28400 ÀC-FT
3090 Àc-Fr

ttt00 
^c-rÎ

x xtxux ¡NS¡NÎÀNEOUS DrSCHÀnGE

0 cPs oN rÀY 15

O CFS OH ÀPR I
O CFS OH ÀPR I

O CFS OH SEP 5
O CFS OÈ AUG 7

-_o 
cFs ox 

^PR 
I

0 cFs olt Juf,
O CFS OH ÀUG
o crs oN ÀPn



NYE¡{

€¿6r
z¿6¡
l¿6r
0¿61

696¡

¿96t
9961
996¡

b96t
€96¡
z96t
196t

uYaÁ

HO.t¡ 'IYUn¡YN ¡{ 90 nl 001 oNoÎ
3¡1tx òS 18! vsUV ãoYNIY8C l- Bl 9€ 6lt &YT - HOI¡V]OI

l't ¡¿'o l8'o o0'o Þ'¿ 6'! Ù's t'ti s'¿ NYet{

¿.r t9.O g.f I.Z 1'B 96'0 0 0 0 --- CL6l
o'ol -- o oro 8'z co'o o€'o l'e l'ot 9'29 zl6t
¿'t ó -' o ¡o'o 6'n s'tr t'€ g'01 c0'0 t¿6¡
i'iz ó o ii'o E'z.t s'! 6'ze snl 0 --- 0¿6t

s'Êr o ¿o'o 9¿'o 6'11 61'0 8'E ¿'26 0 --- 6961

¿'E o o o o ro'o 9'h B'nz s€'o L96t
6'fr ó o o gz'o |'z s'n t'9t Þ'9¡ 996t
s'ér t'i t'i t'i i'e¡ ls'o s'l z'16 0 --- çe6l

O.€ O O O O tO.O ¡.S 6.gt 0 __- r,96t
c'i ó o õ ó ie'o 8o'o 8'¿ ¿'€ ee6l
e.s ó C.i ¿g.O ¿.1 ç.b o.C ¿'ai- 0 --- . ze6l
õ'c o - o - ó - ó o t'c o'E1 €'9 ¡e6t

¡rY3X aaq /ioN ¡fo des 9nv .Inc flnf ÃYH UdY UVI{ . S3¡ NYf uYal

quo33u ¿o oo¡usd aHú uo¡ cNof¡s usd úae¡ 3IsnJ ñI ùCO o,r UVX UO¡ SSCUYHf,SIO t¡V¡H O¡tV SãCUVHCSIq NYãtl ÁlHtNOX

¿¡09NS0 '0N NOrúV&S - STAnOS UVaN X33df NrC'¡¡

o'



¡z GÀrlls.onouc' cnEBK NEÀR HELTTA - sfÀlto' No' o5NF003

ÀNNU^L BXIREI|ES o! ÞrscH^nc8 tN cFs ÀND ÀNNUÂL 1O1À¡' D¡6C¡lÀnGB ¡N Àc-FÎ Fon TllE PERtoD O! nBconD

yEÀR r{Àxrr{u* rNslÀNîÀrBou' D¡scHÀR.a *"'::: oo'"" o"t"^l"Ttu'"^"'l'*ì;; ;;t"- DrscHÀnGE tor^¡' Drsc¡rARcE 

';,;t9q3

i3l: :----

re¡,r 'l!'' ÊFl 3i 3ii q 3 3F: 3r li* I ' reqq

l9q5

ìii :'n 
'låi' 

iË i[ *i 
'i 
' î l'* gt äii 'i :: iÏiBäå =--:- 

iióó cFs oN ¡\PR 
_. r.B cFs oN Nov g ::: iÞrfr::: ::: 'iii 

Ei.i 
q¡ i1} tl i lii åiäi 'i :=t= ìåiir3?l --'-:

lgll :':: ese cFs oN ÀpR s o cFs oN iIuL le '1e55

--- Ac-rt llE^¡l

1955 . - EXTRET{E nEConDED POR rHE FEnTOD O! RSCORD



ji

,0
I

l

;5
;5
t7
ia
i9
70
tt
73

Àx

l^n
t3è

9S9
956
s57
958
959

960
96 t
982
963
95{

r 965
r966
r 96?
1968
l 
'89r9tQ

t97l
r9?2
1913

xÊÀl{

GÀINSBOROUGH CREEX NEÀR LYLEîON - S1ÀlIOH NO. OsNFOOT

Ú)Mg!Y ffÀfi DISCHÀÊGEs ÀHD XEÂX DÍSCffÀRGES FOR UR 10 OCl IN CUB¡C FEEÎ PER SECOXD FOR lHE PERIOO OP RECORD

ùÀB FÊA XÀR ÀPR HY JUN JUT ÀUG SEP OCl NOV DEC XEÀX YEÀN

r956
1957
t938
!959

1960
t96t
1962
r963
t96q

re;s
r966
1967
t96S
r969

t970
t97t
197 2
1973

XEN

TOÎÀL DISCHÀRGE TEÀT

r956
1820 Àc-Fî 1957
q?00 Àc-FÎ 1958
225 ÀC-Fr 1959

44t0 Àc-FÎ 1960
0 Àc-FÎ l96t
0 Àc-Fî 1962
0 Àc-Fî 1963

86t0 Àc-FT 1964

3940 ÀC-FÎ 1965
?240 ÀC-FÎ 1966
5¡2 ÀC-FT l9A7
t52 

^C-Fî 
1968

29600 ÀC-FT I 969

17000 Àc-Fî I 970
2330 ÀC-FT 1971

12400 Àc-FÎ 1972
669 ÀC-FÎ 197 3

55r0 Àc-Ft HgÀtr

CFS ON HÀR
CFS ON HÀR
CFS ON HÀR
CFS ON HÀR
cFs ox mR

cFs oN xÀR
CFS ON HÀR
cFs oN xÀR
CFS ON HÀR
CFS ON HAR

CPS ON HÀR
CFS ON HÀR
cPs oN xÀR
CFS ON HÀR

CFS ON ÀPR 5
CFS OH HÀR I
CFS ON HÀR 'I

CFS ON HÀR 1

cFs oN nY 9

CFS ON ÀPR 17
CFS ON ÀPR 6
CFS ON HÀY I I
CFs ON HÀR 20
CFS ON ÀPR 16 T

CPS ON HÀY I
CFS OH JUN IC
CFS ON HAF 27
CFS ON JUN ]

ta¡F
r956
t957
r958
1959

t960
t96 |
t9 62
t96f
t95q

r965
1966
1967
r968
1969

1970
197 r
197 2
t973

ËtN

IEÀR

1936
1957
r958
1959

t960
t96l
1962
19 6.3
196¡

f96 5
1966
19 51
r968
196 9

'¡910
197 t
r9tz
197 ?

t95 ¿7.A 8.8 3,6 l. I 0 0
8.3 r2.5 5.O 1.6 0.52 0 0.20 0

r7.9 5?.5 2.6 0.07 0 0 0 0
2.6 1.1 0 0 0 0 0 0

1.5 67.0 C.5 0.89 0.O2 0 0 0
00000000
00000000
0o000000
o 65.9 65.6 ¡.8 J.7 0.55 0.¡6 1.3

o 42.2 lO.3 6.5 2.5 0.62 l.q 2.1
t5.5 ?4.6 rs.6 10.0 3.4 0. t9 l. I 0.20
0.95 3.9 1.6 o.qq 0 0 0 0
0.65 0.55 0.23 0 0.03 0. 15 0.¡6 o.ql
o q20 16.? 1.5 36.8 9.0 6.1 4.5

o rrr t5q 9.1 3.1 1.8 t.2 0.09
o.37 4.6 2.4 18.5 9.3 0.30 3.0 0.c6'ra.1 93.5 14.6 9.3 0,45 2.A 5.2 0.28
1.1 0.89 r.6 5.0 0.53 0.03 0.30 0.5c

7.5 63.9 t8.O 4.q 3.6 0.92 l.l 0.55

0

0

3-8
9.7
0.¡6
9'l
0
0
0

11.7

8.1
lq.9
l.l
0.31

60'9
15. 0q.8

1.q

tt.3

loc Tlov - ¿ÀT 49 05 C5 H
ÈoNG 101 ll 00 I

DRÀTNÀGE ÀREÀ C73 SQ XILES
REGULÀîED

GÀINSBOROUGH CREEK NEÀR LYLEÎON . SîÀîION NO. OsNFOO?

EXÎRHES OF DfSCHÀRGE IH CFS ÀND îOîÀL DISCHÀRGE IN ÀC-FÎ FOR HÀR 1O OCl FOR THE PERIOD OP RECORD

EÀT¡ÉUH ¡NSÎÀN?ANEOUS DISCHÄRGE

-:
:-:

HIHUH DAILY DISCHÀRGE

717 CFs 0N APR 19
3t.0 cFs oN HÀR 29

338 CFS ON ÀPR 4
36.0 CFS ON HÀR 27

åIHIHUX OÀILY DISCHÀRGE

0 cFs otr ÀuG 2l .
O CPS ON HÀR 1

0cFsoNnR 1

O CFS ON HÄR 1

247t:: 3

¡9; cls À1 azoo csl oN HÀY ? J63

?8r_ eFs À1 rcls csl ox ÂPR 17 trg
11.0

,o¡õ-- 
"rs 

À1 1640 csl oN ÀPn 16 . ,rr3'o
65C cS À1 t1l5 C51 ON XÀY I 635

ao '2
*i--i *" Âr û3s2 csr oN ruN 3 tiJ.o

I -. EXÎREHE RECOÊDED FOR lHE PERIOD OF RECORD

rlrn
:95¡l

r955
1955
1957
r956
r 959

r96Q
l9 6l
1962
1963
196q

Ì965
1966
1957
1968
r 969

t9'0
r97l
tgt2
Ì97 3

¡fEàÌl

:::
175

D ,22

t.5
r 00

l!:o
17A

¡õã-
56.5
25 .7
0.93

26q

t 08

GÀTNSBOROUGH CREEK NEÀR ËELIîÀ - STÀÎIOH NO. OsNFOO]

TONTXLY ÀND ÀNNUÀL TEÀN DISCHÀRGES IN CUBIC EEEî PER SECOND FOR lHE PERIOD OF RECORD

UR ÀPR ¡IÀY JUN JUL AUG SE9 OCl NOV

9.¡ 0,70
r5-:' I ?. 3
0.:D 7.1

o.72 2.1
3.5 0.93

26.8 35. 5
t20 ll.6
tr.5 58.0

95.2 21.2
260 tr.8

2.7 0
6.8 2.5
0 2q.8

8r.8 13.1
q5.t rc.9

DRÀINÀGE ÀREÀ
¡¡À1URÀL FLOH

IEÀ¡
r935
r9¡ 6

t9c 3
1gÀ¡

t94t
19q6
19À7
l9ta
19¡9

19S 0
Ì95 1

t95Z
1953
195 ¡
193 3

BAN

XEÀN YEÀR

1935
r936

t9¡3
t9aq

r9¡5
t9c6
t9q7 .
19q8
l9c9
r 950
1951
1952
t95J
t954

r955

XEN

DEC

LÀT A9 09 50 N
LOtrG tol 02 q6 H

5.0 0,15 0
7 .9 I .0 0.88

i:! -9:22 !--
¡9.5 t.8 0.02
1.7 2.7 0.42
¡.8 1.6 0.12

¡t.¡ rr5 2s.2
2.1 r,3 0.37
0.58

7S.r 6.0 r.J
t.q 0.9? 0

t6.5 !3.1 l.l
521 Sq XrLES

0.2q

0 ---

0 .25

5.7
9-_

;:;
0

t.5 2.7



YEAR

r 936

l9q 3

1957
t9s8
1959

t960
l96l
1962
l9fil
196¡¡

1965
1966
19 61
1968
1969

1970
1971
191 2
t97¡
HEÀN

JÀII 
'88

55.1
0.t9 , 0.0¡¡ 39.1
0 0 22,q

0 0 0.J9
r.t t.7 l{,4
r.9 2.0 2,1

45.6
8.6 l.r 1.3

2,9 2;9 4.1
6.3 0.85 28.0

t6.9 17.8 28.¡t
5.7 5.9 9l . q
000
5,5 lq.8 17.5

12.4 7.1 10.7
3.¡ 2,8 183
0.80 l.l t3.3
¡.q q.l 3Z,A

tocÀlrot¡ - LAl ¡9 35 ¡t0
loNG .l00 56 30

PIPESIONE CREEK NEÀR PIPESTONE - SÎÀÎION NO. OSNGOO3

I{ONIHLY ÀND ÀNNUÀL I{EÀN DISCHÀRGES IN CUSIC FEEÎ PER SECOND FOR lHE 9ENTOD OP NECOND

t{AR ÀPR HAY i'UN JUL AUG SEP

8ll
t89
230

t9.l
z\\
25.5
31.t
21 .1

213

2A9
25q
222

¡t6.5
708

373
172
25?

15.1

229

tt5 't8.6

G\ ,2 tr 3.8

82.3 21 ,2 15.0 5.0 106 62.8 lr.8 2.q
lr,7 2,5 3.9 0.9t 0,71 20.5 9.0 0
rt.? r.6 0.83 0.16 8,9 4,1 3.9 1.6

22,5 13.0 5.t 4.1 q.7 3t.l ll.2 q,0
8.3 2.6 0.78 0.09 0.05 0. 15 1.4 2.0
2.7 t 5. l 3,2 8,0 0.26 0 0

r¡t.3 35.2 3t.7 t6.6 8.9 9,2 15.6 11.3
t05 28.1 7.¡r t.l 17.2 26.9 t¡t.9 ¡1 .4

21,6 32.4 ?8.3 10.4 ¡tl¡.l q0,2 15.{ t3,5
69.0 33,rr 11.3 8.q 10.8 13.9 10.0 l¡{.9
18.? 6.0 2.t 0.61 0,57 2.7 1,2 l.q
6.5 0,54 0.16 t.Z 2,7 t.9 1.8 3.'l

80.9 29.5. t03 r9.5 4.8 10.7 42.9 12.0

355 5r¡.t 29.q 15.6 22.9 20,1 19.2 ll.?
33.0 25.5 22.5 1,9 31,8 27.5 ',10.6 5.7
31 .6 21.O 5.6 Ll 12.8 19.5 '10.6 2.2
1 r .5 2.5 5.0 3.6 1 I .7 25.5 8.7 6. 3

60,'t 20.7 t9.l 6.7 1?.0 19.0 11.2 6.2

DNÀINÀGE AREÀ I360 SQ H¡LES
NEGULÀ1ED

YEÀR

r 9l5
l9q!

r957
1958
!959

t950
l96t
1962
1963
l96r¡

r965
't966
1967
t968
l9 69

t970
t97t
197 2
l9tl

PIPESîONE CREEK NEÀR PIPESÎONE - SÎÀÎION NO. OsNGOO3

ANNUÀL EXîNEHËS OF DISCHANGE ¡N CFS ÀNO ÀNNUÀL TOÎÀL DISCHÀRGE IN ÀC-FT FOR lHE PER¡OD OT NECOND

tlÀxlHUll INSÎ^NîÀNEOU8 D¡SCH¡\RGE !|ÀXIHUH DÀILY DISCIIÀRGE ltlNlHut{ DÀILY DISCHÀRGE ÎOÎÀL DISCHÀRG!

?r.0 cPs 
^1 

2l¡0 c8r oN oct 2t .

H
H

ocl Nov DEC

1990 cFS ON 
^PR 

l0
292 CFS ON ÀPR I ---
7IO CFS ON ÂPR 5 O CFS ON JAN
IO¡I CFS ON SEP 7 O CFS ON JAN

738 CFS ON ÀPR 14 0 CFS ON J^N t
3q.2 CFS ON ÀPR lt 0 CFS ON AUG 18

lq7 cFs oN ÀuG tl 0 cFs oN ocT I
336 CFS ON HAR 23 0 CFS ON H^R 1

682 CFS ON ÀPR 16 0.80 CFS ON ÀUG 6

9lt cFs oN APR 19 1,8 CFS ON 
^UG 

22
850 CFS ON ÀFR 6 O CFS ON HAR 2
8r2 CFS ON 

^PR 
t5 0.20 CFS ON ÀUc 30

2II5 CFS ON HÀR 26 O CPS ON JUN 20
4000 cFs oN ÀPR t5 . 0 cFS OH JÀN t

1050 cFs oN HÀY I !.2 CFS ON JÀN ll
557 CFS ON ÀPR 12 0,30 CFS ON AUC 2?
720 cFs oN HAR 25 1.0 CFS ON DEC 3t
66.9 CFS ON SEP 27. 0.50 CFS ON JÀN t0

HEAN

ãã. r
5.6

2g,7

- 1:e

36.2
46.0
38.1
ll.q
1¡t.0
83.8

78.7
30. r¡t6,I
8.9

3q, q

TEÀN

t9¡6
l9lr l
t957
1958.l959

r960
l96t
r962
't963
t96r¡

1965
r966
1967
t968
t969

1970
l97t
191 2
l9', !
HEAN

r - EXTnEHE RECoRDED POn Î¡tE DEnIOD Ol RECoRD

7.
I

zoiãõ ¡c-r¡
¿r090 Ac-Fî

20800 
^c-Fî3530 ÀC-Fî

26300 
^C-FT

33q00 Àc-FT
27700 Àc-FT
227 00 

^c-FT10200 
^c-t'T60600 Ac-Fî

5?000 Àc-FT
2r800 Àc-PT
3q000 Àc-FT

6r¡20 Àc-FT

24900 
^c-FÎ

YEÀN

r 9l6
t9{! 

"t957
r950
1959

r960
t 96 t
t9 62
1961
196¡¡

r965
1966
196?
'r968
1969

197 0
r97t
19't 2
t9?t
XEÀ}¡



YEÂN

l9q3
l9¡¡l¡

t9¡¡5
19q6
l9¡t7
19r¡8
19¡t9

1950
1951
1952
1953
l95r¡

1955
1956
r95t
NEAN

PTPESTONE CNEEK NEAR RESÎON . STÀTION NO. O5HGOO6

HOH.ISLÏ HII¡N DISCHÀRGBS AND HEAN DISCITÀRGES FOR ÀPR 1O OCl TN CUBIC FEEÎ PEN SECOND FON lHE PER¡OD OP NECORD

JÀN FEB t{ÀR ÀPN HÀY JUN .'UL AUG SEP OCl NOV

¡6.0 36.0 40.0

36.0 35.0 {8.0
LOC^TION - LAl 49 40 30 N

r,oNG l0t 08 q5 H

iilo --ã.r ä-.2
35.9 18.5 21.6

278 26,5 ll.S
5r9 90.0 272

361 56.8
271 26.9 89.2

39S 209 91.2q08 310 32.8
238 3¡l .? 11 .2
286 57.0 q23
124 87, 1 522

8q5 1090 58q
6 l8 25\ 69.2
168 70.5 22.1

32q 1 89 160

DNÂINÀGE ÀREÀ
REGULATED

ÏEAN

19Cl
l9qq

19r¡5
l9q6
l9c7
t9r¡0
l9q9

r950
1951
19 52
1953
t95¡l

1955
1956
t 957

x^xrxut INslANlr\llEouS DlscH^nGE

PIPESTONE CREEK NEÀR RESTON - SîÀ¡TON NO. OsNGO06

EXÎREXES OF DISCIIANGE ¡N CT6 ÀND ÎOTAL DISCIIARGE IN ÀC-Fî PON ÀPR TO OCT FOR THE PERIOD OP NECORD

32.4 5.3 1.1 3.888.9 5.7 1.3 11.6
r3s 19.9 lr.2 8.6
3q.0 19.8 6.6
1q.1 1l¡.lt 1.8 7.8

tr6 117 20.3 11.6
23.5 8. q 8.8ts,z 4.8 3 1 .0 5.8 -:-

lsi z7,o q.3 1',| .2
8rr7 86.2 87,I 163 95.7

270 37.6 t4q,2 5..|
72,6 26.t¡ 'r,9 53.3 48.q
r 2.0 5,0 97 .3

12t1 25.S 22.1 24.2 72.1

t540 s0 t{rLE3

XÀXIHUTI DAILY DISCHANGE NINIHUH DÀILT DTSCHÀRGE tO¡¡T. O¡SCH¡NCd YEAN

t9qI
'to¡r cFs oN JUN 29 0 CFS ON ÀPR t I 5590 AC-PÎ l9Aq

98.0 CFS ON ÀPR I O'20 CFS ON SEP 2 7 l7o ÀC-FÎ l9tt5
995 CFS ON ÂPR 1 0 cFs oN sEP 21 25600 ÀC-P1 19r{6

1280 CFS ON JUN 2? 0 cFs oN APR 1 63300 ÀC-FÎ 19¡17
li lo cFs oN ÀPR 2l l9ll8
gzt cFs oN ÀPR 12 0 cFs oN ÀPR 1 25800 ÀC-Fr 19¡19

I l¡ro cFs oN ÀPR 20 9,8 CFS ON SEP 22 58300 ÀC-FT r95o
1060 CFs ON H,¡\Y 7 0 cFS ON ÀPR I --- t 951
616 CFS ON ÀPR ',lo 1.0 cFs oN AUG 24 21000 ÀC-FT 1952

I t3o cFs oN JUN l0 o cFs oN sEP 20 , 57700 AC-Fî 1953
2260 CFS ON JUL 11 5.0 CFS ON APR I 117000 Àc-FÎ 1954

2600 CFS ON HÀY 7. 1.0 Ct'S ON SEP 3 174000 ÀC-rT 1955
t56o cFs oN ÀPR 19 3.0 cFS ON ÀUG 22 66¡00 ÀC-Fî 1956
Zttj cFs ot¡ Àpn 7 --- 1957

. . EXîREHE NECORDED FOR î'IE Þ8NTOD OT NECOND 36500 AC-?î IIEÀX

DEC HEAN

ìl.z
16.9
60, I

r1:_
60.8

| 
11_
r{9.¡

ll6
27\
q09
1::-

rll

TEAN

t9ql
l9q¡¡

l9q5
19¡r6
l9r¡7
l9rl8
l9¡¡9

1950
t95l
1952
't951
195q

1955
1956
1957

XEAN

37.5

t7 .5



9l

ÏEÀR

1 956
19 51
1958
1959

1960
196'l
1962
1961
l96q

t965
r966
t967
't968
1959

r970
1971
t91 2
197 3

ocl Nov DEC l{E^N

102 62.9 ¡lq,I
5¡¡.8 30.6 0.35 60.4
0 0 0 19.6
0. I 3 0.97 0,21 0.6q

PLUX CREEK.XEAR SOUNIS . s1AT¡ON NO. OsNGOOT

xor¡THLy ÀND ANNUÀL t{EÀN DrscHÀRcEs tN cu¡rc PEET PER sEcoND PoR ÎH.E PEn¡oD oF nEconD

0 0 0 s.3
0 0 0 o'lt
0 0 0 0.27
0 0 0 l,l
0 0 0 1.7

7.t 3.t l.q 5.1
0.69 0,42 0 16.8
0 0 0 5,2
0.'t9 0.37 0 0.53

28,9 23.9 13.7 76.3

XEAN

43.t q2,8 10.0 81.6
29,1 7.7 0.63 32.6
2.9 l.l 0.0q 26,2
0,61 0.¡¡5 0.02 0.63

15.0 9.7 1.9 19.9

PLUH CNEEK NE'\R SOUNIS - STAîION NO. O5NGOO?

¡xxu¡L extneúEs or DtscH¡\nGE IN cPs ÀND ÀNNu^L TOTÀL D¡SCHÀNGE ¡N ÀC-Fî FOR THE PERIOD OI NECOND

XAXIXU" INSîÄIITANEOUS DTSCHANGE HÀXIHUH DAILY DISCIIÀRGT XTHTHUH DÀTLY D¡SCHÀRGE îOTAL DISCHANGI Y'ÀN

APR HAY JUN JUL AUG SEP

tqr 5lo c33 217 1q3 113
142 I 65 126 ? I .5 58.9 C5. ¡t

tlj 9r.1 2o.lr 6.0 o o
1.s o.{s o o o o

q2.3 3 3. q 20 .6 2.8 0.28 0
i,z l.t o.1o o o o
2.8 0.31 o.lt 0 0 0
õ.qo o,iq lq.t o.?1 o.t5 o.oa

¡2,2 7.9 0.27 0.11 o o

15.9 5.8 5,0 8.0 ll .6 9.9
¡3,0 llo !2.0 12.0 7.6 2,9
ão,o 20.5 16.5 ¡¡.8 o.o7 o
2.7 0.04 0 0 0 0

20ì- ttzg 5?.1 70.8 50.¡l 33.9

.l956
ct700 Àc-Fî r957
1¡t200 Àc-FÎ 1958rr6l Ac-FT 1959

6000 Àc-FT I 960
22r¡ 

^C-FÎ 
l96l

l95 r\c-¡'T 1962
96 1 

^C-FT 
196l

t2?0 Àc-FÎ 195¡t

3680 ÀC-FT I 965
12200,¡\c-FT 1966
1730 Àc-Fî ',l967

385 AC-FT 1968
55100 Àc-FT '1969

35,2 {06 l9l lotr 66,9 qq.6j,r.õ tos tor 66.1 19.? 22,0
ii'., i¡õ se.2 te.5, 6.6 \'6'0.áo 3,r 1.1 0.32 0.15 o.'19

59000 Ac-Fî 1970
23600 

^C-F1 
t9t I

19000 Ac-FT l9'12
q 57 AC-FÎ 197 3

HEÀN 0.99 0.49 1.8 c8.5 rt3 59.9 32.4 l9'9 1?'8

tocAlrolt - L^Î ¡9 3? 30 N q8!TNAGE ÀREÀ 2590 sQ HrLEs_ 
LONG IOO 18 20 H REGULÀTED

lq¡t00 Àc-F" HEAN

--õ art oN DEc ro .
0 cFs or¡ J^N .l
O CFS ON JÀN 1

O CFS ON FEB I
O CFS ON JÀN I
O CFS ON JAN 1

0 c¡-s oN J^N I
O CFS ON JÀN T

O CFS ON JÀN I
0 cFs oN J^N 11
O CFS ON JÀN I
0 cÈ's oN JÀN I
O CFS ON JAN I

O CFS ON JÀN 2T
O CFS ON JAN 26
O CFS ON JÀN 1

O CPS ON JAN I

lrÀR

tt.o
2,6
3.4

0
0.l5
0
0.2t
0

0
1,3
0
3.0
0

0
0
1.6
0.61

FED

6.0
2.3
0

0
0
0
0
0

788 CFS ON JUN 22
301 cFs oN 

^PR 
27

1t¡9 CFS ON APR',I{
25.0 CFS ON HÀn 3t

185 CFS ON APR 1l
7.? CFS ON 

^PR 
3

t L4 CFS Or.t ÀPR 21
5¡r.0 cFs ol.¡ JUN l6
38.1 CFS ON APR l8

.r^r

t0.t¡
0
0

0.15
0
0
0
0

r . EXÎREHE NECORDED FOR ¡IIE PENIOD OI NECORD

¡¡ L 9 CFS ON ÀPR l¡l
153 CPS Oil HÀY 5
3?.8 CFS ON 

^PR 
2q

12,9 CFS ON H^R 2q
86! CPS ON HAY 2 .
622 CFS ON HÀY 16
139 CFS Or¡ JUN 16
2t5 CFS ON 

^PR 
15

7.6 CFS ON HÀY 13

YEÀN

1956
195?
1958
1959

t960
t96t
t962
t963
196rr

0
0
0
0
0

0
0
0
0

1965 0
1966 0.10
1967 0
t968 0
1969 0

1970 q.ì
1971 1.?
1972 0
1973 0

¡!.0 CFS ,tî 1600 Cgl ON ¿\PR 2¡

soã crs Àt tToo csr oN HÀY I .
626 CFS ÀT l?¿¡.l csl 0N HAY rq
t¡¡0 cFs ÀT l5¡tl csl 0N JUN 16
2r5 CFS Àf 1730 csT oN APR 15

8.t cFs ÀT 't508 CSl 0N XÀY 13

YEÀR,

1956
t95?
t958
r959

t960
t9G',l
19 G2
'1961
l96q

t965
1966
1967
1968
!969

197 0
l97t
1972
r9?l



YEAN JÀX

r9r,l9r¡
t9r3 019'16 0r91t q,z
r9t8 0
r9r9
r920
t92l
1922

1935
r936

HEAN I. I

LOC^ÌION -

sounrs nlvün 
^î 

HELtlÂ - SÎÂîION NO, 0!Nr00r
XONTIILY AND ANNUAL HEÀN DTSCHÀRGES IN CUBTC FEEî PER EECOND TOR lHE PERTOD OT RECOND

rE! HAR APN HAY JUN JUL AUC SEP OCl NOV

t3{ 8¡.¡ 36.9 t!.9 2\.2r5r trt Àã.¡ lg.o
0 0 25,2 tl.5 18.9 21,6 g,' 22.6 21.8g o 1560 2z7o tl2o 33e l8i' 5s:s 5¡:!t,9 16,7 712 grrz 367 io,s tì,2 -t:é e.o0 6c.a 3st 169 iz,s rr.i rr.i rã. i rz.ot100 966 tts 2q.t 6.t 5.? rt.o

8r2 t550 t21 rl5 53,8 28.6 2t.5zoo tr¡s B6.t lqg t57 :e.¡. i¡.ól!.¡ t2rro tozo 358 t2o ez.¡ ii.i
_-:: ::: ;;; -ãi. g --ì. q -ilo 1;- -;- _7:r
0.98 22,.9 ?trt t96 3ZZ lo3 59.7 Z?.q zr.!
LÀ1 ¡9 15 50 N DRAINÀCE 

^nEÀ 
t99l? SQ HrLËS

I.ONG IOO 58 20 H REGULÀîED

a

7.0
20.0
r5.8
I!:o

DEC HE^N

18.7

rq.t 2.t

r9.0
l8q

'll=

:::
229

ì-ã . ::
q
i.

ttÀn
r9!l
t9lc
t9rt
l9r6
t9tt
t9t8
t9l9
t920
r92t
1922

t9l5
r 9l6
xEAx

f,1a¡ r'-"

F'



127

iÈA9
t9tt
t9tt
lø 1,
t9t6
r9l7
1E 1a
r9t9
I 920
l92r
1912

r9!5
t9)6

soupts RtvEn À1 ËELIT^ - Sî^ltOH XO. 05ìtF00l

AIÈUÀL IXÎNEHES OT DISCXÄNCE IH CPS ÀND ANNUÀL ÎOÎÀL DIsCHÀNG¿ IN ÀC-FÎ FON lHZ PSNTOD OF AECOND

,trxtxux lxslÀxÎ^xEous D¡scH^Rct XÀXIXUX DÀIIY DISCtsÀRCE

t8l cFs oN JUH !8
f790 cPs oN ÀPR 22 .
t030 cPs oN HÀY 5' 3C5 CFS ON ÀÞn t0
l4t0 cPs oN ÀPn 2t
2Jl0 cFs oN ÀPn 2q
500 cPs oN ÀPR r5

1630 cFs oN ÀPR I

iãã c"" o" ^"" re

XIX:HUH DÀIIY DTSCHÀ¡GU

0 cPsoNJ^H l.
O CFS ON JAN I
1.0 cFs oN DEc 7
O CPS ON JÀN I
0 cPs ox Àu6 2l
O CPS ON ÀPN 'I

0 cPs oÈ ÀPR I
0 cPs olt xÀR I

õ-- .", o* 
^"" 

t

IOTAL DISCHARGS YEAF

l9tl
l9t¡

tt700 
^c-tî 

19t5
J51000 

^c-tÎ 
r9r6

r12000 Àc-fî r9r?
t9l8
t9t9
1920
t92t
1922

t 935
t9J6

166000 Àc-Pt xE^x' - EXÍREXE NECORDED AOR lHE PEN¡OD OP NECORD

YEÀR

r9r2
t9t3
t91q

t9t5
r9t6
l9 l7
t9r8
1919

r 920
t92t
1922
19 23
I 924

1925
t925
1927
t 928
1929

r930
l9Jt
r932
t933
t93è

r935
r936
t9J7
1938
1939

t940
t9qI
19q2
l9c3
t9q4

l9¡5
t9c6
t9¡7
l9q I
t9t9
t950
l95l
t952
r953
t95q

r955
t956
t957
r958
r959

r 960
r96I
1962
r96l
r 96{

1965
r955
t967
r 968
1969

1970
l9? I
197 2
1973

HEN

-¡_-;-
0
0
0
0

ziã- ããlo
396 235

t5l 55.0
265 r02
108 77.1

9.9 0.81122 77.1
25.7 t2,5
10.¡ 2.9r0.0 ,.7
20. 3 5.1
26. C 3.2

100 58.¡
20.3 9.9
22.6 7 ,1
69 -Z 21.2
68 , ¡ 63.5
78.5 2q.9

219 I l¡
239 25.5
36.8 22.3
73.3 29-g

DEC üEA'I

iilo ---3.0 r50

2.0 Jo.a
20.0 600
3,0 221

r8.2 82.8
r.0 235

:=l -==

souRls RlvEn ÀT HÀHÀÈESÀ - sÎÀlIox xo. 05NG00l

XONlflLY ÀND ÀNNUÀL XEÀN DIsCHÀNGES IX CUEIC FEEÎ PER SECOND POR lHE PERIOD OP RECORD

UR ÀPR NY JUI¡ JUL ÀUG SEP OCl XOV

80. I
37.2 24.9
25.4 20.0
!3.5 r5.2
79 .O 59.912.8 2C.3
35.8 32.6
lr.0 8.0
q0.4 20.o
4 8.5 25.9
34.1 Cl.0
88.9 78.0
{8,3
50.0c!.5

290 282
207 t15
23.5 r r.¡
,.7
0.03 0.0¡
3.7
3.9
00
8.{ 5,0
o0
oo_9_ _9_

!!;'
6t.5

r 69

11.?
57.1
53 -5Ir5
6q .5

234
f50

c.9
tr0
552

323
229

9C.0
23. r
57 .6
38.8
7.2

¡4.9
21.5

125

267
z7 -4.
23.4

200
75.5
93.7

It5
lq7
r 55

81.9

967 990 166 50.2 ¡r.6 13.6
500 683 236 163 97.5 55.0
t21 6? .4 C9.8 t9, B t . À 29 .91980 26t0 t650 c85 2t? 84.28{3 1050 517 r33 1A.2 t4.0
{59 204 t06 27.1 20.8 12.41J20 lr70 189 63.7 25.2 14.0
69r 1820 990 186 71.t 45.5
25O 196 lzC 1O2 189 75.0'1280 t090 q6c 135 1?.9 qo.q

1650 2030 rc20 59r q60 tJ8¡95 205 z8t 73.4 33,0
1700 t¡ro r0r0 293 az,t 45.ttrq tlo 18.5 99.5 {9.9 42.9
!5r0 2030 2800 rg50 603 3671530 1490 A62 I rCo 998 486¡13 238 295 r0l t9.9 35.9
t2?o 595 t95 80.7 r¡,r 2.440.t 1r.9 5.! 3.r 0.09 0.o2t26 90.4 4r.¡ 24.7 3.2 0.3t1050 367 90.9 15r 52.2 27.3{93 A8.1 t7 .6 r .5 0 0

r7o 93.9 72.A 727 168 t3.O850 90. I 25.1 1.7 0 02s.2 10,6 tq.9 2.0 t.3 0.o237.9 12.2 3.8 0.8t 0.06 030q ro.q 7.7 0.97 0 0

t3.3 2.1 0.57 t.2 0.693¡.6 12.5 3.2 t.6 tc.?{99 122 32.3 20.5 31.6tclo 1830 t530 7as 292 56,2r82 319 329 1260 301 316

a52 341 6A.7 7q.¡ 98.6 20.0870 88.0 32.2 27.1 9.2 3s.?t460 t030 430 792 J75 177
3410 2110 957 607 167

q 100 J320 1070 291 t42 a2.9
l2c0 2770 25 r0 931 692 3532580 t690 2l{0 630 l!3 1691000 789 149 90.8 68. I 38.7383 565 836 1070 1070 2243?9 350 t020 1720 7A7 290

3eq0 37 r0 2770 t950 573 32726s0 2960 2360 766 ls5 263326 169 321 201 r8l t39
510 t62 rr3 50.7 t7.8 17.0rr9 23.9 21.5 19.6 6.t 18.6

3020 rq70 607 83.0 28,2 13.7t06 39.8 lt.g r2.t 0.61 t.5379 48.5 5¡.5 19.9 25,6 29.0115 Àq.5 2O9 126 2O.2 23.5q75 ¡75 72.2 t65 33.5 75.5
600 qs? 599 5 t6 2t5 296st2 1060 c60 167 11.5 26.75C0 595 188 24.1 7.8 1.070.1 2q.1 11.s 26.¡ t8.t 2ll5630 59 50 2A20 870 55 I I 42

trlo 3030 ?990 t800 55f 107812 ll90 707 q55 392 78.q26J0 26A0 90q 7 t8 256 tqs6r.0 r85 r3t r25 72.1 ?5.6
1030 r0l0 6q5 379 ta1 92.O

N DNAINÀGE ÀREÀ 23800 SQ XILESH REGULÀîED

:-:
r is-
lt6
r8.3

t91
r47
98.3
20.9
28-1
2.2

J2.8
5.2

1.5
?38

25.q
t32

17.3

cg.7
55.6

692
tr5
9t.3

¡9 36 05
99 40 55

JN

iã. ot 5,o
0
t.0
0
0
6.3

-2_

:t:

0

0
0
0
0
0

-;-
2.O
2.0

14.7
13 .5
9.6

_9_

il_'

:::

:l:
-;-

0
r 99
124

fza

'o'

0

0
0
0

-9_

0
0
0
0
0

YEÀN

lor2
t9r3
rrr¡
t9r5
t9t6
t9t7
t91S
r9 19

1920
l92l
t922
t.t?J

. lt¡¡
| 925
1926
1927
I 924
1929

r9J0
t93t
t932
t9!l
193¡

t955
r936
t937
t 9l8
l9 )9
t9¡0
r9ar
1942
t9¡3
l9¡¡
tt¡5
t9À6
t9¡7
t9¡8
r9¡9
r950
t95t
r95¡
r9sl
195¡

t?55
t956l95t
l95E
lPtt
t 950
l96l
t962
t95l
rt6.

' r 965
lt66
l96t
r 968
t969

t91 0
. 19tt

197 2
ttr3
IEN

80,ì
a.1

_1:-5

-_=
520

1 120
813
17 3
92.9qt.8

¡47
t9.I
5r.t
51.0

122

261
292
l2l
69. I

r 360

837
368
111
86,1

Jtt

::: :::
'ii- rii-
t85 158
lr.9 22.1
J6. 9 22.6
t¡.0 32.9
0.10 0.10

t0. | 26,,
6,0 5.8l.¡ 1,6
2,6 0
0.9e 2.¿

r.8 2.9
9¡.9 ¡r.2
¡,9 6.8
),9 t.6

16.6 
'r.569.5 66.6

t5.3 lr.5
lt.t r3.o
r5.9 31.7

tr.6 20.s

¡,oc^f¡oN - LÀÎ
¿oxc



souRls Rlvsn À1 H^HÀNESÀ - S1À1IOÈ lto. 0fXG00l

ÀNNUÀL ¿X?PEHES OP DISCHÀRGE IT C'S ÀND ÀNNUÀL IOTÀL DI5CHANGE IN AC-?Î FOR lHT PENIOD O' NACORD

YlÀn

r9r2
r9tl
t9¡r
r9t5
r9r5
l9t7
r91g
t9r9
1920
!92t
| 922
r923
t 92t
I 925
1926
t 927
t92A
1 929

t930
l9l t
1912
r933
t93q

r9J5
r936
t937
19 38
r939

l9¡0
l9ql
I 942
l9 4l
l9q¡
19¡5
l9q6
t9q7
t9{8
t 949

r950
195 I
1 952
r953
r95q

- 1955
r955
1957
1958
1959

!950
1961
1962
t963
t 954

t965
1966
19 61
r 968
1969

1970
l97r
197 2
19' 3

HEN

CFS Of, FEB

CFS ON JÀH
CPS ON PE8
CFS ON JÀX
CFS OÈ JÀN
CIA ON FEB

cFs oÈ JÀx

cPs oN xÀR

IOIAL DISCHÀNGC

109000 Âc-F1

22000 
^c-P1¡36000 Àc-91

I 60000 Àc-PÎ
59900 ÀC-PT

170000 
^c-Pî

ttiãã 
^.-"n34 l0 Àc-PÎ

15600 ÀC-FÎ

ËutËux ¡NSÎ^NÎÀNEOUS DISCHÀRGE XÀXIXUX DAILY DISCHÀRGI XTXIHUH DÀTLY DISCHÀNGE
'BÀNl9t2
t9rl
l9lr
r9l5
t9!6
l9t7
t9t8
t9t9
1920
1921
1922
1923
1924

1925
t926
1927
I 924
1929

r9t0
l93l
1932
t 933
r 93¡
!935 t
1936
l9 t7
t9!8
r939

r9r0
t94f
7942
t9{3
t94¡
t945
t9À6
1947
t9q8
l9q 9

1950
r95l
l9s2
t95J
r954

t955
t956
1957
1958
t 959

t960
l96 r
19 62
r963
t96C

t965
r966
1967
1968
!969

1970
t97 |
1972
19ì3

0

0
0
0
0
0

0 cPs ox ÀPR
0___ cFs oN J^N

0 cPs ox ÀPR

O CFS OH JÀH
O CPS ON JÀX
O CFS ON JÀN
O CPS ON JÀH
O CFS ON JÀT

cPs oN xÀy 3
CFS ON ÀPN 25

CP6 ON ÀPI I{
CPS ON ÀPR 19
CPS ON APR 16
cts ox APn 7
crs oN 

^PR 
7

CFS ON ÀPR 27

CPS ON ÀPR 12
CPS ON ÀPR 18

1090

298
6ro0
1520
167

2040

2809__

2 010
5900

oH ocl I
90.0 cEs oN FEB 2

¡0.0 cFs oN oEc 3t
11,0 cFs oN xÀP 23
7.0 CFS ON FEB 2
o.lo cFs oN DEc 16
0.t0 cFs oN JÀx I

5.8 CFS ON DEC I
o.t0 cFs ox ÀuG l1
0 cPs oN Nov tl
0 cFs or JÀN 26
0.60 cPs otr JÀN 20

O.?O CPS ON XÀR 6'1.2 cPs oN DEC r0
0 cFs otr sEP 9
0 cFs ox FEE 18
8.0 cFs oÈ ÀPR 5

16.8 CFS ON DEC 3l
t2.q cFs oÈ FEB l3
18.0 cFs os DEc 2t
lq.3 cFs oN JÀx r0

PERIOD OP RECORD

!000 cFs ox ÀPn 3
312 CFS ON ÀPn 20

2950 CFS ON JUN I
2300 cFs oN HÀR 30
1290 CFS ON 

^PR 
15

2640 CFS ON APn 5
t30 cFs oN ÀPR rl
270__ CFS ON ÀPR 15

tl50 cPs oN ÀPR 7

ll10 cPs oH JUL l
2¡00 cFs ox ÀPn t3

66.0 CFS ON ÀPR !6
1200 cPs oN H^R 20
1280 CPS ON lPn 3

:::
zooã-- ara o* 

"^" 
,,

t¡90 cFs oN JUL t8
1080 cPs ox ÀPn It
1770 cFs oN À9R 7
2020 cPs oN ÀPR 17
{lao cFs oN rÀY 9
a2a0 cFs oN ÀPR I 1

3790 CFS ON HÀY tlll30 cFs oN H^Y t2
1360 cFs oN HÀY 2
1260 cFs oN 

^uG 
r8

t880 cFs oN JUL 26

¡090 cFs oN 
^PR 

2{
7250 CFS ON ÀPR 15
850 CFS ON HÀn 23

lt00 cFs oN ÀPR I
500 cPs oN HÀR 27

8090 cFs oN ÀPR t2
198 CES ON ÀPR 7

2100 cPs oÈ ÀPn t8
500 cFs 0N JUN l0

ll20 cFs oN ÀPR 16

2650 CFS ON ÀPn t2
27AO CFS ON XÀR 2I
896 CFS ON ÀPR 2t245 CFS ON SEP l4

11400 cFs oN ÀPn 22 .
¡590 CFS ON ÀPR 261790 cFs oN ÀPR 16
3510 cFs oN ÀPF 30
c17 CFS ON SY 27

EXÎREHE NECONDED FON THE

O CFS ON ÀPN

:::
¡rzõãã 

^c-rt
809000 Àc-Fî
50c000 Àc-PÎ
t25000 

^c-FÎ67200 ÀC-FÎ
31700 Àc-PÎ

325000 Àc-FT
1c000 Àc-Fî
37500 ÀC-FT
J7500 ÀC-FÎ
98800 Àc-Fî

189000 Àc-Fî
212000 Àc-FÎ
87700 ÀC-Fî
50200 Àc-FT

948000 
^c-FÎ

607000 Àc-Fî
267000 Àc-FÎ
521000 Àc-Fl
62500 ÀC-FÎ

225000 Àc-F1

9300 cFs À1 0800 csl 0N ÀPR 12
252 CFS 

^1 
t900 Csl 0N ÀPn 7

5J9 CPS À1 2300 CSl 0N JUN 29

Jl90 cPs ÀT 0230 csl 0N JUL 22

:::
287 CPS 

^1 
1210 CSl 0N SEP 14

t1500 cFs 
^1 

1200 csl 0N ÀPR 22 .
50q0 cFs 

^1 
2207 csr oN ÀPR 26

2ll0 cFs À1 1315 csl 0N ÀPR 16
35t0 cFs ÀT 2co0 csl oN ÀPR 30
419 CfS 

^1 
1353 CSl 0N UY 27

SOUNIS RIVER NEÀR HELI

XONîTLY XEÀN DISCHÀRGES ÀND HEÀtr DISCHÀRGES FOR XÀR

YEÀR JAN PEB HÀR ÀPR XÀY JUN

1963 0. 18 1.7 0.88 t50
1965 1,0 r2g ¡t8 62A
1966 96. 6 352 878 204
t957 q.6 3C0 t95 ltq
1968 r0.9 8.2 5.2 f¡.9
1959 5.1 q900 q860 1800

1970 37.O 700 2290 2A30
1971 55.2 80t 1350 qro
1972 601 2740 1970 A28
t973 q6.5 20.1 192 6r.9
xEÀH 85.9 1020 1250 705

IOCÀÎ¡ON - LÀî C9 TO 20 N DRÀINÀGE ÀREÀ I9OOO
LONG IOI OI 48 H REGULAÎED

1À - SîÀTrON NO. 05NF009

1O OCl IX CUEIC FEEî PER SECOND

JUL AUG SEP OCl

5â.1 23.9 20.4 t9.6
t8? 2 16 259 2 r8
68.5 35,6 19.2 r9.9
2J.1 16,4 16.5 25-9.
tq.9 .29.3 220 1gO

529 523 a3.6 30.6
tf,00 161 8. I lq.3
ll5 108 53.1 t03
623 rr5 tot l¡0
r30 37.'l 71.9 116

326 16? 3t-9 86.7
s0 xrLEs

FOR lHE PERTOD OP

xov DEc

RECORD

HEÀÈ

JÀ.8
' 236

23q
129
60.1

r5s0

9q0
427
aB7
85.7

t6l

YÊÀR

1953

r965
1966
t95?
r968
r 969

1970
197 I
1972
r9?3

HEN



IOD O¡ nlconD
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t2.000 tc-rl
I t¡000 

^c-?152r00 
^c-¡f29200 Àc-Fî

768000 Àc-Pt
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c J0000 Àc-¡1

¡ 1600 Àc-PT

225000 Àc-!1

¡ xo.
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:-¡1
¿
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SCH¡
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soÈ
soN
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soN
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ÀL DIS
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l6 cFs
80 cPs
59 CPS
5 6 CPS
l0 cPs

l0 cPs
¡0 cFsf0 cF5
l4 cPs
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IEL¡14 -

iCHÀN G E

ILY DISC

; oÈ JUX

i ON JUì
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^PnON SEP
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ON JUÈ
ox xÀy
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ON HÀY

DED POR
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ÀND 10

x^x¡t
{D IOTÀL

x^x¡xux
r72

816
1080
859
266

t0800

l3l0
r580
J570

¡ l4
ÎNEHE NI

nls F

PS ÀN

- EX:

1^ - SÎÀt
RGE IX ÀC

tI SCH^nc!

JUX 25

JUì 26
HAY .
^Pn 

l9
SEP 9

^PR 
17 .

JUÈ 5xÀy 6

^Pn 
2l

HÀY 24

POR lHE ¡

soun

APGE ¡X CP

5CHÀÂCE

JUT 26

APÂ I9

JUH ?

^PR 
2t .

uY 2q

txlnExEs oP DIscH^

iu¡xur ¡XSÎ^NÎÀNEOUS Dt5

t2a

tr^¡
t95t
1965
t966
r9 6t
tt66
19 69

1970
191 I
| 912
197 t

Yr^n

r96!
t965
r966
r96t
r968
r9ó9

t970
t97!
191 2
f97l
xEu

8r2 Cts À1 r7l0 csl o¡ JUr 26

88t CPS 
^1 

t8t0 csl 0È 
^PÂ 

19

l¡60 cPs 
^1 

235t csl 0H JUH ?

J7¡0 CFs À1 l7O7 CsT Or 
^pR 

2t .
a t8 cPs 

^1 
0807 CSl 0X uY 2q

SOURIS RIVEN HEÀP HE5THOPE - S1ÀîION NO. OsNPOI2
HOXISIY ÀND ANNUÀL HEAN D]SCHÀRGES IN CUAIC FEEî PEN SECOND POR lHE PERIOD OF FECOPDIEÀR JAH PEA UN ÀPN XÀY JUN JUL ÀUC SEP OCl NOV DEC ËEÀf, YEÀN1929 t¡.¡ 6.5 S.3 tg1gl9Jo -:- g2Z jgg lo-t - ¡l.o 5.4 6-.7 ,!.! 15.2 5.0 lgJOreJr - 0.s0 o-50 r.0 sã.c -ái.s 

_l.g i-.a í,.- g 5:i .í.; 
z.o 0.7 rerrte32 . t.0 r.o ..1.4 ii.ò -(,í,:a 
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o 3s.6 rej¡t9l5 0 ô 6.9 55.5 75.O 11.? 163 58.6 ?-.g o.3r o o 33-3 t93Ster6 0 0 0 1r:\ 'õ.õr 

?:t '-i.t -ö.' 
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r23

YEAR

'r929

SOUF¡S n¡vEn NEÄn HESTI|OPE - SI^TION NO, O5NFOr2
ÂNNUAL EXTREI.TES O¡ DTSCHÀRGE t'I CFS AND ANÑUAL TOÎAL DISCHÀNCE IN ÀC-FÎ POR THE PERIOÞ O, NECORD

'^:::t" 
lNsrÀl¡lANEOUE DtsCHÀnCE NAXTHUII DArLY DrsCH^ncE H¡NTHUH DÀrLy DrscHARcE îOTÀL DTSCHÀncE

19t0
r9l l
r9l2
l9lJ
t9lc

oiãã ^c-rt! I 600 
^c-¡1103000 
^c-FT25800 
^c-F1

2e 1 00 Àc-F1
2590 AC-F1

t 10 
^c-FT956 
^C-F1I 500 Ac-Ì'1

915
916
917
918
9t9

t9¡0
l9ct
19c2
't9rl
l9{a
l9rr5
t9¡{6
l9¡¡7
r9q8
l9¡t9

t50 AC-PÎ
3t00 Ac-P1q7200 

^c-F1!01000 
^c-F1t 7 1000 
^c-F1

86600 Àc-FÎ
28600 Àc-F1

t62000 Àc-F1
llf,000 

^C-rT129000 Àc-P1

290000 
^c-F1 

r95o¡¡20000 Àc-PÎ l95l107000 
^c-FT 

t952
252000 

^c-FÎ 
tgSl2t?000 ÀC-FT t954

CFS ON JUL 20
cFs oN Auc t7
CFS ON JAN 1

CFS ON JUL 2'

¡r2¡r000 Àc-PÎ 1955
3350C0 

^c-F1 t956q6¡{00 Àc-PÎ l95t
17100 Àc-F1 t958
t 1200 Àc-FÎ t959

CFS ON JAN
CFE ON JÀN
CF6 ON JAN
CFS ON JAN
CFS ON JAN

0
0
l.o
0

0
0
0
0
0

r960
l96t
r962
r96l
196¡¡

r965
t966
t96?
t968
1969

r970
t9tt
1972
r97l
xE^ìt

CFS ON JAH
CF6 ON JAN
CFg ON JÀN
cF6 0N 

^PnCFS ON JÀN

0 cFs oN NOV t6O CFS ON JÀN TO CFS ON JAN T0 cFs oH J^N t7t.0 cFs oN Nov r

Àc- F1
Àc-FÎ
Àc-FÎ
^c-¡'1AC- FT

CPS OH APR 6
CPS ON HAY ¡¡

CFS ON AFR 17
CPS ON APR 7

00
l0
l0
00
00

0
0
0

-35,0
0

CFS ON JÀN I
cFs oN NOV 7cFs oN ocl lt
CFS ON SEP 18
CFS ON SEP 21

1880
59
3¡¡

r63
299

t20000 Àc-Fî.|08000 Àc-F1
60100 Àc-FT
26800 Àc-[1

6¡tq000 Àc-F1
q q 3000 Àc-FT
208000 AC-FT
185000 

^c-FT¡¡5600 Ac-PÎ
l{2000 Àc-t1

219 CFS ON JUL ?'|39 CFS ON APR 14
9.0 CFS ON APR 11

¡r 2.0 cFs oN JUN l8
2r,0 cPs oN OCl 2l

1.0 cFS ON DEC 68.0 cFs oN J^N t3.5 CFS ON ÀFn 2tO CFS ON HÀR 60.05 CFS ON FEB I

rt8
tq8

ttl0
52tt

I rt .0 cFs oñ ocl ,t l25,0 cFs oll sEÞ I1000 cFs oN ÀPP 222240 cFs o'l HÂY 222000 crs oN JUL 9

2.0
r.9
1.9

. 1.0
22.0

0 cFS ON DEC 26
O CFS ON JÀN 1

O CFS ON JÀN 't
O CFS ON HÀR 6
O CFS ON JÀN T

O CFS ON JAN II
0.09 cFS ON DEC t?
0 cFs oN ¡.ÐB I
O CFS ON JÀN Ir.0 cFs oN HÀR t5

CP.S OIJ HAN
cfs oN ÀPn
CFS ON ÀPR
CF'S ON APR
CFS ON ÀPR

CPS ON HÀY 17
cFs oN .ÀPR 29
CFS ON ÀPR 2I¡
CFS ON ÀUG 13
CFS ON JUL 

' 
¡I

CFS ON APR 14
CFS ON HÀY 22
CFS ON JUÑ I I¡
CFS ON HAY t2
cFS ON NOV 6

t.6 cFs oN DEC r1.7 CFS ON JAN I18.0 cPs oN DEC t20.40 cFs oN ÀPR {

1200 csl 0N JUN t8
olt ocT 2l

1040
600

1800
2900. 6300

2630
3 r00
1C20
't5t¡0
17 60

3ql0
2910

268
202
t87

cPs 
^1 

0600 csT olt JUN t2cFs À1 t9r0 CSl 0N APn 2l

20¡¡0 cFs oN 
^PR 

2326,0 cFs oN JUN 230.0 cFs oN ocT t7530 cFs oN JUN 235r8 cFs oN HAy l5

5 1.0 cPs À1
29.0 CF6

. - EXTnEHE nECORDED FOn THE pERtOD Of neCOnD

ON ÀPR 18

oN xÀY t7

ON AUG T'
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ON ÀPR Iq
ON HAY 2I
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ON ÀPR 23
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oñ sEP 9
ON ÀPR 22

ON JUN 5

ON ÀPN 20
oN ¡{^y 20

CFS ON JUN 2
CFS ON HAY
CFS ON APR 2
CFS ON SEP
CFS ON ÀPR 2

YEÂN

1 929
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9lr
9J2
9ll
9lq

CFS ON JUN 6
c¡'s ol¡ ÀPR 30
CFS ON ÀPR 17
cFs oN ltÀY 20

0

csT

csT

csT
csl

csr
csT
csl
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csTcslcsl
csT
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l9¡t!
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00
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^1 
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cP5
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8¡¡6
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3050

¡t38

l
t r0
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t5¡
178

35C
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56
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00
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APPENDIX ]T

tlst of f1Êld observatlons bY the
between Coulter and Vlawanesa

H11dllfe Sector
(¡ury 19T6).

Observatlon
Reach 1 Reach 2
Border- Mellta-
Me1lta HartneY

Reach 3
Hartney-
Sourls

Reach 4
Sourls-
ELbow

Reach 5
Elbow- Total

Asslnlbolne

Amerlcan beaver
Beaver lodges
ltuskrat
Anerlcan mlnk
White-talled deer
Common snapplng turtle
)Iestern palnted turtle
Mallard
P1nta11
Anerlcan Wldgeon
Wood Duck
Canvasback
Redhead
Iesser Scaup
GadwaLl
Blue-wlnged Îea1
Northern Shoveler
Unldentlfled dabblers
BIue Goose
Great Blue Heron
Black-crowned Nlght

Heron
American Coot
Doub1e -crested

Cormorant
Amerlcan Blttern
Pled-b1lIed Grebe
Great horned Owl
Barred 0w1
Goshawk
Red-talled Hawk
Marsh Hawk
Swalnsonrs Hawk
Unldentlfied Hawks
Ntghthawk
Coyote
Unldentlfled bats

6
I3

3
o
2
o
1

105
t7
16
3o
I
1
1

5o
35

8
44

1
39

T7
.2

1
o
o
5
0
o
o
0
o
o
o
o
o

5
2I
IO

6
5
o

23
549

3
o

259
o
o
o

L6
59

o
16

o
133

42
o

o
I
1
4
4
3

20
37

o
o

63
o
o
o
o
I
5
2
o

3o

o
o

L5
55
L7
12
T2
3

48
846
20
t6

426
I
1
1

66
105

13
6Z

1
292

6t'2

10
3
4

TT
.'1

1
25

3
3
4
I
2
2

o
4
2
o
o
o
o

2L
o
o

22
o
o
o
o
0
o
o
o

32

o
o

o
o
o
3
o
o
7
o
o
o
o
I
o

4
16

1
2
I
o
4

134
o
o

52
o
o
o
o
3
0
3
o

58

2
o

o
o
2
6
o
I

13
2
I
2
o
T
o

9
3
o
2
o
o
1
1
I
1
I
o
2

o
o
2
1
L
o
4
o
I
1
o
o
o



APPENDIX TII

Thc. Canada Isnd InventorXr (C.L.I. ) classlflcatlon
systen ls based on two l¡oportant conslderatlons:

l. Capablllty ratlngs are establlshed on the basls of the

optlmun vegetetlonaL stage (successlonal stage) tf¡at can

be nalntalned when good wlLdllfe management ls practlced,

2, Capablllty ratlngs asslgned do not reflect preoent land

use (except 1n extreme eases such as. heavlly populaüed

urban areas), ownershlp, lack of acceso, dlstance fron

clties, or amount of huntlng pressure.

C.L.I. Lend Capaþlllty for Wlldllfe (Uneulates)

Descnlptlon of Claeses:

Clase 1 - Lands_ln thls class_have no slgnlflcant llmltatlons
to the pnoductlon of ungulates. Capablllty on these

Lande fs hlgh. They provlde a wlde varlety and

abundance of food, plante and other habltat elements.

Class

Class

lW -Lands 1n thls speclal class are Clase I areas that

are wlnter ra,nges on whlch anlmals from surroundlng

areas depend.

2 - Lands ln thls class hava very sllght l1mltat1ons to

the pnoductfon of ungulatgs. Capablllty on these

lands ls hlgh but less than Class 1. S11ght llm1ta-

ülons are due to cl.lmatlc or other factors.



Class 2W

Claes 3

the prod'uctlon 9f ungulates, Capablllty on these

landslsmoderatelyhlgh,butproductlvltymaybe
reduced 1n some years' S11ght llmltatlons are

due to characterlstlcs of the land that affect

thequalttyandquantltyofhabltat,ortocllmatlc
factors that }1mlt the mobltlty of ungulates or

the avallablllty of footi and cover'

class 3W - Lands ln thls speclal clase are class 3 areas

thatarewlntenrangesonwhlchanlmalsfromsur-
roundlng areas dePend'

Class 4 Lands ln thls class nave moderete llmlta

the productlon of unguleleg' Capablllty on these

lands ls moderate. Llmltatlons are slmllar to

those ln Class J but the degree ls greater'

C1ass Lands 1n this class have lnoderately severe

L¿nde ln thls speclal clase

are wlnter rsnges on whlch

lng areas d,ePend'

are Class 2 areas that

anl-rnals fron surround-

5

llm1tat1ons to the p-roductlon of -ungulstes'

Capablllty on these lands Ls moderately low'

Llmltatlons &re usually a comblnatlon of two

or more of cl1mate, soll molsture' fertlllty'

depth to bedrock or other lmpervlous layer'

topography, floodlng, exposure' and adverse

soll chanacterlstlcs.

Lands ln thls class have sllght llnltatlons to



Claes 6 - Lands ln thls class þave severe llmltatÍ

the oroductlon of ungulates. Capablllty on these

lands ls very low. Llmltatlong are so severe

that they are easlly recognlzed; for examPle'

solldepthmaybenegllglbleorcllmatlcfactors
soextremethatungulatepopu].atlongareseverely

reduced.

Class 7 - Lands

that thene ls no ungulate Prog '

c.L.I. Land capablllty for $I11d11fe (t*aterrowl)

Descrlptlon of Classes:

Class 1

tlonstotheprgductlonofwaterfowf.Capablllty
on these lands le very hlgh. They provlde a wlde

varlety and, abundance of Ínportant habltat ele-

ments, rolllng topography 1s well sulted to the

forwratl0n of wetlands. Predomlnent water areas

onthegeland'sarebothshallowanddeepperma-
nentmarshes,anddeep-open¡uaterareaswlthwell

developed marsh edges'

Clase 15 -Water areas ln thls speclal class ane Class 1

areagthatalsoServeaslmportantmlgratlon
stoPs.

2 - Lands 1n thls claes have ve s1lght llmltatlonsGlass

to the productlon-gl waterfowl. Capablllty on



Class

Class

Class

Class

theaelandslshlghbutlessthanClassl.|..
Stlghtllmltatlonsareduetoclfmate'fert1l1ty'
or permeablllty of the solls' Topography tends

to be more undulatlng than roLllng; a hlgher pro-

portlon of the water areas than ln Class I are

gnall temporary ponds or deep' open rqater areas

with poorly developed marsh edges'

25 - l{ater areas ln thls speclal class are Class 2

Sreao that also serve as lmportant nlgratlon

stoPs

3 - Lands 1n th18 class have sllght llnltatlons to

the productlon oll-vra'lsldowl' Capablllty on these

landslsmoderatelyhl8h,butproductlvlüymaybe
reduced ln sone years because of occaslonel

droughts. Sllght llmltatlons are due to cllnate

ontocharacterlstlcsofthelandthataffectthe
quallty and quantlty of habltat' These lands

haveahl8hproportlonofbothtemporaryandsenl-
permanentshallowmarsheepoorlylnterspensedwlth

deep marshes and bodles of open water'

35 -Water area.E ln this speclal oLasg are Class 3

a,ree,s that also ¡ierve 8's fuoportant mlgratlon stops"

3M - Lands ln thls speclal class may not be ueeful for

' waterfowl productlon, but are lmportant as mlgra-

tlon or wlnterlng 8rea8' Thlg class has no eub-

c1&ggeg.



Claes

Class 5

Class 6

Class 7

4 - I¿nds 1n thls elass have moderate Llmltatlons 9o

the productlon of rqgqerfowl. Capablllty on these

lancÌs 1s moderate. Llrnltatlons &re s1ml1ar to

those ln clasg 3, but the degree ls greater'

llaten er€&e ane pnedomlnantly tenporary ponds' or

deep, open v¡aters wlth poonly developed marsh

edges on both'

tlons to the productlon of water{owl. Capablllty

on these lands ls moderately low. Llnltrtlons are

ueually a eomblnatlon of two or more of the follow-

lng factors! olLmate, so1l molstur€, per¡üe&blllty,

fertll1ty, topography, sallnlty, floodlng, and

poor 1-ntersperslon of wafer ereas.

Lands 1n thls class-have se-vere Jinlltatlgns- to

theJroductlon of watelf owl. Capablllty on these 
.

lands ls very low. Llmltatlons are easlly ldentl-

fled. they may lnclude arldlty' sal1n1ty, verïr

flat topography, steep-slded lakes, extremely

porous solts, &nd solls contalning few avallable

mlnenals.

I,ands lt thls class have such severe lloltatlons
that almost_no wgterfowl are produced. Capablllty

on these lands 1s negllglble or nonexlstent.

I,tmltatlons are so severe that vraterfowl produc-

tlon 1s pnecluded or nearl"y precluded.

Lands 1n this class have modenate@



APPM{Dü ]V

Bfu'd T,ist - Souris River Basin

- sreater tnan 5Ú/" ProbabilitY
- í".. tnart 5Ø" ProbabilitY

M - on migration
ä - r"u"tätiated breeding population
*. - orobable breeding population- greater Aart 

'5V/" 
probability

;;--":::#ïiäîü'pãpõ:-'fio" - i"'o øart 5Ú/" probabilitv

O - Observed occurrence
P - probable occurrence
X - possible occurrence

Spe e1e s

Breeding
Status

Common T,oon - Gavia 1449I
Wã"iãã-cruuu @ñõõÍãt ¿g ogcidentalis
Red-necked Grebe - Podiceps. Fnsegena
Horned Grebe - Podicep.s ?g"Ìto=t- .

Eared Grebe - Þodiceps +iericoflrl.
pied-billed Grè-be - PodilvmbuF pod'lceps

wr.:.i" 
-pãircan 

- Pele@Iybþrorhvlcho s

öãrrur"-""",t"¿ c@ a'ritus
Wtt:-uttittg Swan - Olor colu'qrbia+us

Canada Goose - Branta ceaqg.eng-^
White-fronted Goose - Anser albl-lrons
BIue Goose - Clen caerulescens
Snol+ Goose - Chen caeru]gscens
Rossr Goose --Che" ros-"ii
Mallard, - Angg PlatYrhynchos
Black Duck - AFas rubripes
Pintail - Anas acula
Gadwalf - Anas strepera
American Widgeon - Anas amgrr-cala

Norbhern Shoveler - Anas c-Lypeata

Blue-vringed Teaf - Anas disgors
Cinnamon TeaI - @, cya¡oPtera -^-: -
Green-"'ringed Teal - Anas crecca carolanens-Ls

Wood Duck - Àix sponsq
hedhead - AYbhYa amerig?n9'
Canvasback - AYbhYa va-Lasanella
Ring-necked Duck - Avbhva çgllaras
Greater Scaup - $rb¡Jg maTa+a

iur."t ScauP- /'Ybhya affir-tis
Cómmon Soldeneye - Bucepþgla- cl.angu-La

Bufflehãad - BucePhiLfa atbç9la 
-

White.winged Sõoter - Mehnitte degranol
iuaaf:nuðt - oxyura iamaicensis
Common Merganser - Mergus, perganser
nåá-ut"""tã¿ uerganF- ygg¿g serrator

lÊrr

t+¡(

tF

B
lÉ

tÉ

B

B

B

B
B
B
B
B
B
Jç

B
B
B
*

*
åç

.tÊ

te

B
*
B

(u)
(u)

til

0
0
0
0
0
0
0
0
o
0
0
0
o
x
I
o
0
0
0
0
0
0
0
0
0
0
0
0
o
0
0
0
0
0
0

(M)

(M)



Breeding
Status

Specle s

Hooded Merganser - Lopho'dybes cucuf-latus

Turkey Vul-ture - Cathartes-g'
noueh-legged Hawk - Buteo -LaggPus

Feriuginous Hawk - Buteo -reg?rr-s = -
ne¿-tãire¿ Hawk - Buteo iam+icenPrs
Sr¡ainsonrs Hawk - Buieo swalns-on+ 

---
froaa-winged. Hawk - But,e9- Platypterus
Gôshawk - Accipiter g9+tarr-s --ii3;:ruUå:5'.6
Marsh Hawk - Circus cyaneus

Golden Eagle - Aorrila cþrysaetos
Oupt"Y - Þa¡dion hal-iaelus
Ëäiå-i;'ei
Gwfalcon - Falco rustaco-Lgs
Prairie Falc-on - Falco mexlcanu9

Þeregrine Falcon - F91c? peregranus

¡¿åtfí" - Falco colurlbgrius --j..-
¡,*"ricatt fffier - r"lgg San"rsir:l?.-
So*"" Grouse - Canachite," g€tnaclensas

nirrea Grouse - Bonasa u4pelruF
sharp-tailu¿ çtou rF!ffigg 

-Phg 
siangl'}us

ää{";-t"ãirie ciricr"ã@S- ?uPido
il'ìË]"ã"t"d Pheasant - g!';fã""s.,e1"htc"'
gunãarian Partridge - Perdix-Pgrdax
ôo*ñot Egret - Cgsmerosliu's alq+s

Great Bfue Heron - Ardea heredlÎ? 
- --

Bf a ck-c rov,r¡e¿ ui ght-fr-tott']@g nvcti c orax

¡,t"ti""t Bittern - BotaPrus l9Illiginosus
l,east Bittern - IxoÞrvchue."'o-+t"
Sandhill- Crane - Grrrs cgu.ra+en'srs

Virginia Råit - Ral]tls limacora
Sorã - Porzana carolina
îã-rroro fff- C;eìffiBe ngvebora c en si s

American Coot - Fulica "*?tt"Pt -,-.ffi:ii:il¿Í3:;'ffi
äiã"r.-¡"[ied P]over - Plffialiã sgiJatarola

Ruddv Turnstone - Arenaria 1njleTpres
pipiie Plover - Charadriu9 meloous

fiifAãer - Charadrius t9'9i1-"1oi"r - -^il;i:;;l,.r@+Tr!r-144
io"ã-åil"d currew - Nwe4igs gseracanus

Marõ¿aed God'¡rit - l,ir.nosa P_ _,* ^^
Hudsonlal C'odwit - LamPsa ?u""'ot!i:?
Ü"iutt¿ Sandpiper - Bartramia u*?11!*"
;#i.t": î"i ãa s 

""api 
p 

9 
r 

. - tgIl+l-- -subrur i c o lri s

SoUt""y Sandpiper - Trj¡:-ga soralar+a

spãit"¿ s*apipér - Actitis macularia

*å(

B
B
*
*
*
*
B

*.x
lç*

lê

B

B
B

tÈ

B
B
B
B
B

B
B
B
B

l(

B

lÊ

*



Breedírg
Status

Hlïl;,
Hiì;'rÏiliil:-:;¿m.xe-.'"-*"*'
Iç¡rot - Caldris gtrus
Shorb-billed Do'nr-tcË --lit*?dl9iÏ= tr]S
r^-a-hìr1ed Dor'¡itcnãr - r'fffiÑ; Fcolopaceus

;ä;";;i-s""dpiper - calidris rrnela4sqgs'.

åã"á"tU"g - CalidTis gry-" .¡-; ^ r.c¡ì notri s

Specle s

Wilsonts PhalaroPe - iTiicolor
=

fr ffii ::ffi Ë"ã ffi="'f. c 
e 
ri*ii s- f g s c i c orti s

ä;iã':" fudPiPer : 9?1i9"i:=$1#
l'n*:mf:i*;;¡ffiffi'*
;:äffi ' ilãpip""' - ce+ia,tr-g

0
0
0
o (M)
0
o (u)
o (u)
o (u)
o (u)
x (u)
o (u)
0
o (u)
x (u)
0
o (M)
0
o
P
0
0
o (u)
0
0
o (u)
0
o
0
0
0
0
0
0
0
0
0
P
0
0
0
P
0
0
0
0
0
0
0
0

l(
x+

B

B
IHÊ

lÊ¡É

B
B

B
B

B
B
B
B

B
JÉ

*

lÉ

*

*
*
lÉ

*
B
B

l(

*

Northern PhalaroPe - L'

óot*ott SniPe - CaPellai*i:nrå*'@.
pìne-bill-eC Gul-f - l'arus' os+a!{.rç¡ror!

*l*:t":"-;',i;-@
î:ru:,"i:Ï""@
ã."ti* Tern - HYdroProerç cqspaa

ãlãät Tern - chlidonigs.nlser
Rock Dove - Columba +lttagrur;:äï"ffifu
Screech Or¡rI - OLus asro
ä;;;;;";ed Ñr- Éõã. vireinianus

U:g:å"i:.13T;-**-*-.+*"""
Stto*Y or"f - $¿g!g -scgndaaca
Hã,* otr - surnia ulua+
Barred Ovù - Strix v?raa

$*?i"ii"iT@
Saw-whet Ow1 - AeJroßui ""ii:i:*-
ãá""år owr --g9$.***?t,,,"irems
iiffi"å"i'í;ffiiå*@r,l4
ffiffiilj5iå;,fficorubris
ilii,"Jîi;!ii"t'"" -- Me$acerxle.*sJon

iíult;tilåi";nffi'"'
Red-headed luooopeãier @
î"iro*-¡"rlied Sapsucker - Sphvrapicus varaus



Specles

Boreal Chickadee - Parrrs hudsonicus

Hairy Woodpecker - Dendrocopos rri]losus
Downy Woodpecker - Dendrocopos pubescgns

Blact-backèatnree-TõealTã!ãcEerlPicoidesarticus
Eastern Kingbird - Tvra¡nJrs t*lTtt=t.
Western Kingbird - Tyrannus vertl-,cel-l-s
Creat-crestãd nrycatctrer - yp94, crinitus
Eastern Phoebe - Sayornis Phoebg
Sayts Phoebe - Sayornis 9gg
Íàrrow-¡erbea Fffiñ"ñ-Ðp¡1g flauiventri s

.A.tder Flycatcher - Bnpidonax aþorum
least Flycatcher - tnpidonax mit}j-mus

Eastern Wood Pewee - Contolge v-irç??
Western Wood Pewee - Contopus sord'l-dul-us
Olive-sided Flycatcher - $¡[þ@þ borealis
Horned Iark - Eremophila alpestris
Barn Swallow - E4gþ rr¡sLica
Cliff Srr'al1o* -@!!]g qrrrhonota
Tree Swallow - fridoprocne bico.Lor
Ba¡ik Swallo'rt - @þ riPariq
ñã"gh-"i"*ed swãññ GTEdoptervx ruficolli s

Purple Martin - Profne subis
B1uè .ray - Cvanocitta cristata.
Gray Jay - Perisòreus canader.rsis
Black-bi1led MagPie - Pica Pi-ca
Common Raven - Ccruus corax
Common Crov¡ - Corwus brachwhr¡ncþoP
Black-cappe¿ Clffi¿ee - Þãrus ?tricapillus

White-breasted Nuthatch
Red-breasted Nuthatch -

- Sitta c
itta cr

Brornrr CreePer - Certhia
House trnlren - Tro s aedon
long-bllled Mar ffi-"tociv¿es palusirislong-Þ1J-feo lvlal'Sll WI'efr - rv+tt¡duY)r,v uvo .Y'-:Y::
lrroä-¡iled Marsh wt"t -@ platensis
Gra;-. Catbira - D"*ei"rr. cãiõffi'
Ñorit"rtrMocki-n!ffid--l4iñiffibq
Broun Thrasher - Toxqstomg ryL*.
American Robin - Turdus mlgratorr-us
HernLit Thrush - @a¡us. zuttattls-
Swainsonrs Thrush - Catharus ustulatus
Qray-cheeked Thrrrsh - Catharus minimus

Veery - Catharus fusçePçens. -.
Eastern Bluebird - Sial-1a saarLF

Mountai¡r Bfuebird - Sialia currucoides
Golden-crov¡ned Kinglet - Regufus satrapa
Ruby-crowned Kinglet - Tegril-us calendul-a

Watär BiPft - Anthus sPinolettg..
Sprague's Pipit - Anthus splaguelr'
Bohemian llaxwing - Bombycaf-La -gru'

anensas

Breedhg
Status

*
*

B
lÉ

*
B
JÊ

lÉ

B
*
*
*
+s

B
B

B
B
lÉ

lÉ

B
B
x*
tÊ

ìÈ

*
â(

B
*
JÊ

tÉ

*
.)É

(u)

iill

(u)

iilì

16

B

(u)



Breeding
Status

Specles

Cedar Waxr¡ring - EgþXg!$ ce9lo,:um

NorLhern Shrike - Lanius excubapo'r

T,oggerhead Shrike - Lgnis. ludovlcranus
Stãrfing - Sturnus vu-lgari9
Solitary Vireo - Vireo sg+1tar1us

ffiiiä:i,iî1"i""Ffu
Itrarbling Vireo - Vireo eifvus
Black and white warEGr-@t',+rta. varia
TennesseeWarbler - Vermlvora PeregranÊt
o;;;;-";'"ed waruF gry ry+gje-
Ñá"ttärr" warbler - verniiFru.f+capitrit
Yel1ow llarbler - Dendroic+ petecnr-g.

Magnolia Warbler - Den4roica T?T!9=t1"
caãe Mav Warbler - Dendroica tigrrna
i"irot--**ped Warbler - Dendroiga ry.-^-^
siããL-ttt"oät"d Gt""tt }trarbler - Deldroica gry'
Biáctuur""ian Warbler - Dendrqice fusca

õ;;;l-;"t:"ided lnlarble' @
Èav-breasted Warbler - Ds]rdroiga ças-tanea

B1äckpo1l Warbler - Dendrois:a strlatg
Palm I'larbler - gg1lg4 P?}Ta"Y*
Ovmbird - Seiurus aurogaPr-rrus
Ño"rn""t waffi"tt -jE!ry, noveboracenslg

Pine Warbler - !g$!g, PiÎ"t.-c;r*"; 
te uowtnîõffiS]¡gþ- tri ghg s

l,rã*i"e llarbler - opoffiilÞrrira+g+pnia
Connecticut Warbfer - Opcrornis 

- 
g8a-Las

Wilsonrs tr{arbler - Wilsonia pus+Ila.
Canada Warbler - Wilsonia cgnadgl:ls}:c

nr""i""" n"¿"t"tt@
House SParrow - 3gg dom-est:.cus

0
o (M)
0
0
P
0
P
0
0
0
0
0
0
0
0 (M)
0
o (M)
o (M)
0
0
o (M)
o (M)
0
o (u)
P
0
0
0
o (u)
0
0
0
0
0
0
0
o (u)
0
0
0
0
0
0
0
0
0
o (M)
o (u)
0
0

.rç

B
ìÉ

B
*
B

*
*
B
.tÉ

¡ÉåÉ

B
åe

*
*
B

B
B

,É

Jç

B
tÉ

*

Purple Finch - Carpodacus purpgrePs

FÍnã Grosbeak - Pi¡ricola enucreatqr
Hoary Redpoll - Acanth:ii ho-Inema{rn

Cotn*ätt Reãpoll - Ãca¡this flammea

Pine Siskin - Spinus Pi+us
.A¡nerican Goldfinch - Spanus trLstas



Specle s

Bed Crosebill - Loxia cunri¡qs'Þrq
witit 

"-*irr eed C roG6lÏr@
Rufous-siãed Tot^:hee - ¡iÈþ èrvbhrophthalmus
Dickcis¡el- - Spina americana
Savanna h særffi,pã!;êññ;t sandwichensi s

Grasshopper Sparrow - Ammodramys 
- 
s?Y+rlrtaro

Bairdrs Sparrow - Aggtordramls bg-:-"dtl . -

T,e Contets Sparrovr - Ammospiza reconleaa.
Sharp-tailed Sparrow :4¡+ caudacuta
Iark Bunting - Calamosgl: a me-lanqcor:y's

Vesper Sparrow - Pooecetes .glammaneus
Iark Sparrow - ChoEdeste.s gral{nacus

Dark-eyed Ji:nco - Junco hyemal-as

Tree Sparrow - $gþeI1a 4rþqreq
Chipping sparrow - E9@@ee4$
Cfay-coforèd Sparrow - gþ9$ pa1]ida
Harrisr Sparrow - Zonotrl-chl-a queTulg.

Whit e-crov¡ned S parr-ow - Zonotr.i chi a 1 eug gphry-s 
.

I,Ùhit"-thto"ted Sparrovr ,@ albicollis
Fox Sparrow - Passerell4 iliaca
r-incoln's sparrow @
Swamp Sparrow - Melosp-ira egó{$iana
Song Spãrrow - !!9þg!4 melodia
Mc0ounts IongsPur - Calqer'g!. ry'
ôrrestnut-colfared l"onespur - eãLòarius ornatus
Lapland Longspur - Calcarius l+pponicus
Smittr's Longspur - Calcarius elctgç
snow Buntinc - 49S3]l@ ry

0
o
0
P
0
0
0
0
0
0
0
0
0(M
o(M
0
0
0(M
0(M
o(M
o(M
o(M)
0
0
P
rì

0(M
0(M
o(u)

tÉ

J(

B
B
å(

B
l(

B
B
.x

B
B



APPENÐIX V

MAMMAL LIST - sollRrq EIIIEE- BASrN

PROBABLþ] OCCIIRRÐNCE

SUBSTANTIAT}"D
OCCURR¡NC.d

Masked shrew - Sorex clneTeYs
t{ater shres¡ - Sorex galus9rl-s
Arctlc shrew - Sorex arcclcul
PygnY shrew Fllcrosorex noyl
sË,õ"î-talted s
Little brown myotls - Wotls l-uclr-ugus
Keenrs mYotts ltlYgtis- Eeentl--S-iiver-ftäf 

reO Ua@nls- noct lvagans
B1s brown bat -*ËetS@-
Red bat - Laslurus ooreqJ.:-s
üóã"v ¡*t @s
Easte rn c ott offi-{fr- S.f,vf-f äE¡s f lorldanus
Snowshoe hare IePus ameqleanus
wnrte -talled Jacri€E-Dj:Fæ t ownsendl:L
Eastern chlprnunk - Tqq14Ê- strlatus
Ieast cnlpmunË--- suffi"- ñIffi
Woodchuck - Marmota megg¿L

äiãñãndson' s@- sffirel - sPelmoqhllti?
rlchardson:-L

/it opn'n¿l cnrrl' 
----fñiÏusThlrteen-llned ground squirrel - Spermof

ffifõe-ceTÏllãatus
Frankll,nts ground squlrrel - Sptffif,i'effiTlñT-

*
{$

4t

1É

*
*

Q
Ir

Õ

*
*Gray squ1ruel Sclurus carolÏñãñs!fl

ñd" sqúlrrel - r'liã"tñé*n- 
f lyins

Northern pocket gopher - Thonomys !91-po.3oeB
Ollve-backed Poct<et *ouse
Amerlcan beaven - Caqto-l ceggignPls
Deer nûou se - Peromyscus Bry __
Northern gras tnouse - gny-grtomy:-

leucogaster
southern red-backed vole - CIãEñffino*ÍF gapperf
lit-tit upland voie - qgd"*{--õffi."s*ffi -
Hr¡eknat - Onaabrt "lÞõÌffi"ii"ãi"lu vorê--Tlrc@

t
*
*
*

Meadow vole - Mlcrotus pennsvlv&nLcus
No¡:way rat - Rat!-99- norveg:.cus
Houee mouae -@
üiu;t;il Jurnpln6-mouse gg Prlnceps

&
tf
*
*
*
*

lf



SUBSTA}TTTAT}ùD
OCCIIRRENCb

PROBABLE OCCURRENCE

l{eedow Jumplng mouse - ZPPYB hu{sonlYfl.
Anerlean porcuplne - Erethlzon dors&'Eum

Coyote - Canis latr3'ns
Red fox - Vulpes vulgqg
ô*ãy- io* - ,Tñõõn-9 ,lne-reoargenteuq
Raccoon - ffo.c¿gL Loi;ir
Ernlne - Mtusçel-a errÉlne&
li¡¡[-t ar led--e a se Ffrtfs te ra f¡:enata
Ieest weaeel --m"qgufP rlf,uâffE-
An¡enfcan mlnk - i''iustela \rl-son
Amàrlcan badger ffiq'#;t$d 

skunË- - ¡æã--ffirilmeP-ñÏfrs
I€otr.ntaln lLon - Fells conco.l'or
Lvnx - Fells lynx
säucat :-Fe rsE,rlaq
Mri* deer-1"ffi-o@IG1¡S- Eer4.lonus
tJhlte -ta1led
Moose - Alces alces

t
Í
*
*

t
*
&
t
*
t
*

lf
{É



APPENDIK V]

REPTTIIE AND AMPHIBTåN LIST '
souRrs RrlrER BASrI

SI'BSTANTIAT!ìD
OCCURRENCE

@beIl1Hestern palnted turtle - Chrysemys pl"XF'
Gte ð Le¿-t¡ Ps¿r¡ vEu v s¿ vÁv ---- a - - e 

-, 

nffiãlflsÑãotn"tt pralrle gklnk - EUE?ce,s 39?I9Pigepf entrloqqr_ès

Chelvdra serpentina
gerpentl-na

snaFeT-annophls radlx
Eãiide-ãñ-r

- Heterodõã-TalËlcu-s
sn

EiãñõEffil--

PROBABI,T; OCCIJRRENCE

Co¡nmon snaPPlng turtle

Idestern Plalns garter

Plains hognose snake
l{estern smooth gFeen

l,fi¡dpuPPY
Gray tlger

{û

*

Northenn red-belIled snak@
õãdfõffü-maculataõ'ffi?@

Red-slded garter snake - rnaT@
parletal]"s

- 

-

Necturus maeui-ogus macu'LosusI - ! ffin-vË'to-ma-uEFi:numsalamanClêf - 4mpysú9m¿r urå¡
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