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ABSTRACT

The Souris River Basin in Canada is characterized by
poor water quality, substantial and widespread spring flood-
ing and undependable water supplies. The need for a com-
prehensive study of the Canadian portion of the Souris River
Basin is defined by problems and opportunities presented
for water resource management and development in this region.

To adequately assess how these water supply, 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_studvaere to
describe and estimate populations and habitat characteristics
of wildlife adjaceht to the major watercourses in Manitoba's
Souris Basin and to determine the present utilization of the
wildlife resource in the Basin, In addition, as a secondary
objective, two water development projects were chosen as
case studies to estimate the impact on wildlife of project
implementation,

It was concluded that:

1., While populations of upland game bifds, migratory
game birds, white-tailed deer and various fur species may
be abundant at times, population levels of most species are
inextricably linked to the availabi;ity 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 Basin's wildlife resource is dependent

on the sound management of habitat types which are primar-
ily riparian in nature.

2.A Manitoba's portion of the Souris River Basin repre-
sents approximately 1.5% of the province's total area, Util-
ization of the Basin's wildlife resource is greater than
expected, considering its area in reiation to the remainder
of the province. This productivity and utilization occurs
despite the fact that most of the Souris River Basin is in-
tensiveiy developed for agriculture.

3. The total lost value (in perpetuity) of the poten-
tially harvestable fur resource may be in the order of
$7,400 (19763) 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 $100,000-130,000 in 1976,

L, The total lost value (in perpetuity) of the po-
tentially harvestable fur resource may be in the order of
$30,000 (1976$) if High Souris Dam is implemented. In addi-
tion, the total value of potentially huntable animal popu-

lations lost due to High Souris Dam reservoir may approx-

imate $560,000-740.000 in 19763%.
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'CHAPTER 1
INTRODUCTION

1.1 The Problem
In the past, residents of the Souris River Basin in

Saskatchewan, North Dakota and Manitoba have been plagued by
problems associated with the widely fluctuating flows of the
Sourls River. Farmers, ranchers-and businessmen have had to
tolerate the tempermental characteristics of this river. The
Souris often transforms from a rampaging torrent in spring to
a relative trickle by fall of the same year. Soclial well-
being and genefal welfare of residents near the river 1is
directly affected by the peculiarities of this unique water-
course. The river is 6ften at one of two extremes and as the
river goes, so go the fortunes and misfoftunes of people
directly affected by its actlons. |
The people of the Sourls River Basinvére weary of having
their lives so cruelly dictated by potentially manageable pro-
blems. 1In an attempt to deal with some of the water supply,
flooding and water quality problems, the Souris River Basin

Study was established in 1974.

1.2 The Sourls River Basin Study
" This Study is a result of a joint agreement by the
Saskatchewaﬁ, Manitoba and Federal goverﬁments under The Canada

Water Act, to research and report on problems in the Canadian
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portion of the Souris River Basin. Recommendations which may

solve some of the problems are scheduled to be forthcoming

from the Study Board by the end of 1977.
The objective and purpose of the Souris River Basin Study

as stated in the original agreement 1s£

"to carry out an assessment of the water
and related resources of the Souris
River Basin and of the demands being
made upon them, to set objectives rela-
tive to the management of these resources
in Canada and to develop an appropriate
plan to meet these obJjectives." (Thomson,

1975) - |
The objective of the Study as interpreted by the Study

| Board 1s:

"to determine the extent %o which water
and water-related resources in the-
Souris Basin (together with water which
may be imported into the Basin) can be
managed and developed to meet the socilal
and economic aspirations of the people
in the Basin." (Thomson, 1975)

Toward this end,‘the Souris River Basin Study has been
divided into its component sectors. These include: Water
Supply, Flood Reduction, Water Quality, Agriculture,Fisheries,
Wildlife, and Recreation. Each sector is required to research
and report on specific aspects inherent to 1t as they relate to

the Souris Basin. These reports are forwarded to the Souris River

Basin Study Office in Regina.



1.3 The Study Area
1.3.1 Description

"The entire Souris River Basin encompasses approximately
25,500 square miles of North America's Great Plains and
includes portions of Saskatchewan, Manitobe, North Dakota, and
" Montana (Lombard North Planning, Ltd., 1972).

The Soufis River originates in Saskatchewan and flows
generally south-east into North Dakota where it gradually
loops north-east into Manitoba, eventually discharging into
the Asslinibeine River. Manitoba's portion of the Souris River
Basin (Figure 1) is approximately 3780 square miles in area

(Lombard North Planning, Ltd., 1972).
. In 1971, the population of Manitoba's portion of the

Souris River Basin was estimated to be 18,720 (Manitoba
Evaluation Task Force, 1976). The two major ﬁrban centers in
the Basin are Melita and Souris with 1971 populations of
1,132 and 1,674 respectively (Manitoba Evaluation Task Force,
1976).
1.3.2 Climate :

The climate of the Souris River Basin is classified as
continental. This indicates that summer temperatures are

higher, winter‘temperatures are lower and mean annual range
is greater than the world average, at that latitude (Lombard
North Planning, Ltd., 1972). July mean temperatures range

from 17°C to 20°C while the Jgnuary mean ranges between -17°C

and -14°c (Hale, 1975). \
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The Sourls Basin receives approximately 46 cm. of pre-

cipitation annually (Lombard North Planning, Ltd., 1972).

1.3.3 Physical Characterlstics

Hale (1975) divides Manitoba's portion of the Sourils
River Basin into seven physiographic regions. These are the
Waskada Till Plain, Turtle Mountain, Tiger Hills, Upper
Assiniboine Delta, Oxbow Till Plain, Souris Plain and Newdale
Ti11l Plain. These regions describe lands ranging from gently
undulating, water-worked terrain of the Waskada Till Plain to
morainic deposits forming Tiger Hiils. |

Hale (1975) also divides the Basin into three major
soil types. The majority of the Basin 1is composed of Black
Chernozenic soils (dark colored grassland soils). In the
north-west and south-east reglons of the Basin, a combination
of Black Cherozenic and Solonetzic soils (hard and poorly struc-
" tured soils) is found. The eXtreme south-east corner of the

Basin contains predominantly Gray Wooded Podzolic solls (11ight

colored forest solls).

1.3.4 Land Use

Agricultural production predominates as the major land
use in the Basin. Where arable land is plentiful, wheat pro-
duction dominates, while 1in areas where arable land 1s scarce,
the trend 1s toward grain-livestock farms.

In the Manitoba portion of the Basin, wheat constitutes
approximately 30% of the annual total acreage of improved land

LN .
under crops. Wheat 1is followed by barley, flaxseed, oats, hay,
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rapeseed, rye, and mixed grain in order of importance, i.e.

by acreagé (Toews and Partridge, 1976).

1.3.5 Hydrologlc Characteristics

The principle watercourse of the Souris River Basin 1is
the Souris River. As mentioned before, it 1s characterized
by widely fluctuating flows both in the course of one year and
over the period of the river's recorded history (Appendix I).
The flow of the Souris River in Manitoba varles from O cubic
feet per second (cfs) during most winters at Melita to dis-
charges near 25,000 cfs at Wawanesa (Harrison, pers. comm. ).

‘Many tributaries contribute to the flow of the Sourils
River. Some of the more permanent watercourses flowing into
the Souris River in Manitoba are Antler River and Gainsborough,
Graham, Jackson, Plum, Elgin, Elbow, Black, and Oak Creeks.
Stony Creek is a small watercourse originating in Saskatchewan
and terminating in the Maple-Hunter Marsh complex. This system
is hydrologlcally connected to the Souris River via the Maple
Lake Drain.

Major lakes contained within the Basin's boundaries
include the Maple-Hunter Marsh Complex, the OQak-Plum Lakes
Complex, and Whitewater Lake. Whitewater Lake is, in itself,

a separate drainage basin and does not hydrologically contri-
bute to the Souris River. However, it 1s coentained within the

Basin's boundaries for the purpose of this report.



 CHAPTER 2
METHODOLOGY AND OBJECTIVES

2.1 Report Methodology

As mentioned previously, the Souris River Basin Study
was divided into component sectors. During 1976, the Wildlife
Sector of the Study compiled reports on different aspects of
the wildlife resource in the Basin, Specifically, these
reports, entitled, "Wildlife Populations and Habitat in the
Souris River Basing Manitoba" (Goodwin and Koonz, 1976),
"present Use of the Wildlife Resource in the Souris River
Basin: Manitoba" (Koonz and Goodwin; 1976a) and “"Manage-
ment Options for Wildlife Enhancement" (Koonz and Goodwin,
19?65) were prepared and submitted for the Study Board's
perusal and ultimate use in the Souris River Basin Final
Report. Information collected for completion of the

previously mentioned reports is also utilized in this
practicum,
2.2 Research Objectives

1, To describe 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. To determine the present use of the wildlife
resource 1in Manitoba's portion of the Souris Basin,

3. To determine and quantify, in economic terms, the
potential impact of two proposed water management schemes on

the wildlife resource and assoclated habitats in the Manitoba

portion of the Souris River Basin.

2.3 Delimitations
This proJect concerns itself only with the Manitoba por-

tion of the Souris River Basin. The Study does not consider
the potential impacts of the Garrison Diversion Unit on Manitoba
nor any other water related projects unless put forward for

evaluation by the Souris River Study Board.

2.4 pefinition of Terms
1. impact - any beneficial or detrimenﬁal change which

accrues to a resource as a result of any human oriented activity.

2, wildlife -undomesticated animals and birds not includ-

ing fishes or invertebrates.

-3, dralnage basin - the entire tract of land drained by
a river and its tributaries as delineated by topography.

4. habitat - the region where a plant or animal naturally

grows or lives; native environment.

2.5 Assumptions
1. The water regime of the Souris River and its tribu-

taries will remain relatively consistent with occurrences in

the past providing no water management options are implemented.
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2. The wildlife populations and habitats of the Souris
'River Basin will remailn relatively consistent in the future
as extrapolated from the past if no water management options

are implemented.

3. The field data collected during 1976 will not differ

substantially from any other year.



CHAPTER 3
WILDLIFE POPULATIONS AND HABITAT
ALONG THE SOURIS RIVER AND
MAJCR TRIBUTARIES AND LAKES

3.1 Introduction
Estimating populations of certain wildlife species

along the riparlan corridors of major watercourses in the
Souris River Basin has been attemﬁted and is described in
this chapter.

This estimation was accomplished by applylng average
densitlies of certailn wildlife species to specific habitat
types determined through air photo analysis. |

Detailed aerial photo interpretation of the riparian
vegetation types has been completed along the Souris River and
its major tributaries (% mile on elther side). The tribu-
taries exanined include the Manitoba portions of Antler River
and Géinsborough, Jackson and Pipestone Creeks. Watercourses
analyzed which are}completely contained within Manitoba's
portion of the Basin include Plum, Elgin, Black and Oak
Creeks., Also, identification and measuremént of habitat
types adJjacent to the Oak-Plum Lakes Complex, the Maple-
Hunter Marsh Complex and whitewater Lake have been completed
and are included. Wildlife population estimates are included

only for those areas in which air\photo analysis was under-

taken.
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3.2 Methods and Materials

Aerial photos from July 1968 (scale: 1" = 1320')
were used for analysis as this was the most recent year avail-
able. However, aerial photos, by township, for & portion of
the Souris River, had to be enlarged and analyzed since no
aerial photos were taken east of Heaslip Station in 1968.
Black snd Oak Creeks were enlarged and analyzed in a similar
faeshion, Photos from the 1970 LIFT (Lower Inventory For
Tomorrow) serlies were of a scale (1" = 6666') in which detalled
interpretation was impossible. o

The vegetative analysis consisted of dividing major
riparian vegetation types into six categories:

1. Timber - areas with tree coverage greater than 80%.

2, Bush - areas with shrub coverage greater than 80%
with the remainder consisting of grassland or timber.

3. Grassland - areas of pasture or abandoned farmland
which are predominantly grasses and herbs with less than 5%
woody coverage.

4, Cropland - areas which have been cultivated and
sown for crops or lie in summerfallow.

5. Marsh - seasonally fleooded areas which are often
dry by autumn or permanently floeoded areas chsisting of emer-
gent and floating vegetation.

6. Bush and grassland - areas conslisting of less than
80% but more than 25% bush with the remainder consisting of

grasses and herbs with less than 5% woody coverage.
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Urban areas and open water are two other classifica-

tions used in the analysis.

3.3 Wildlife Population Density Estimates

It was assumed that average known densities of animal
species applied to haebitat types were winter densitles, since
summer habitat 1is rarely a l1imiting féctor. In the case of

eyclic specles such as snowshoe hare, (Lepus americanus), and

lynx (Felis lynx), peak densitles are used since habitat size

is not likely a limiting factor at lower population levels.
In‘addition, it is assumed that waterfowl‘densities are those
which could be expected as the resident spring breeding popu-
lation.

To facilitate analysis of.impact on wildlife of pro-
posed water-resource developments and to quantify this impact
in economic terms, species chosen had to have some direct |
economic value to people, elther as a fur resource or as &
potential hunting resourse. Thus, a value (albeit, a minimunm
one) may be placed on any potential population decrease or
jncrease of these species due to implementation of any pro-
posed projects. In addition, populations of snowshoe hére
and meadow vole were estimated 1n order to show possible
changes 6r shifts in habitat, since they are species which
indicate changes in specific habitat types. Most of the
species 1isted may be used as indicators for habitat quality.

Stardom (personal communication) indicates that an

average of three Amerlcan beaver (Castor canadensis) per
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river mile could be expected along the Souris River and most
ma jor tributaries. This estimate 1is substantiated by fleld
observations in July 1976 when 55 beaver lodges were observed
along 149 miles of the Souris River (Appendix IL ). Assuming
2 adults and 4 young per lodge (Banfield, 1974) an estimate
of 2.2 beaver/riyer mile is obtalned. However, because not
all beaver build lédges and some merely have a hole in the
river bank, this may serve to inflate the 2.2 beaver/river
mile estimate upwards. Novakowski (1965) found 0.7 active
peaver lodges per mile of stream in his study in northern
Alberta. At 6 beaver/lodge, an average of 4.2 beaver/river
mile is obtained.

Stardom (personal communication) considers 2 muskrat

(ondatra zibethicus) per river mile to be an average along

the Souris River from the United States pborder to the Town
of Souris. Becauée the river's veloclty increases downstream
from Souris to the Assiniboine confluence, he estimates.that
an average of 1 muskrat/river mile would be expected.
Stardem (personal communication) further indicates that 2
muskrat/biver mile would be found along the listed tribu-
taries of the Souris River and that 0.1 muskrat/acre or ol
muskrats/square mile could be expected in a marsh habitat.
Olson (1955) states that a spring muskrat pdpulation of 1.5
to 2.0 pairs/acre of marsh habitat is necessary for a pro-
ductive breeding population. Many marshes along the Sourils

River are seasonal, usually dry by, autumn and consequently
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are not able to sustain 8 substantial winter population of
muskrat. For the Qak-Plum Lakes Complex, Maple-Hunter Marsh
Complex énd Whitewater Lake, it may be useful to use
Banfield's (1974) estimates of a variation from three animals
per acre of open pond to thirty-five per acre of cattail
marsh. He indicates that Manitoba marshes may carry as many
as twenty-three to twenty-six animals per acre (14,720 -

14,640/square mile).

American mink (Mustela vison) are semi-~-aquatic pre-

dators which favour deciduous woodlands and marshes surround-
1ng banks of rivers, ponds, lakes and streams. Stardom (per-
sonal communication) estimates that 0.5 mink could be found
per square mile of all habitats in the study area except urban
apeas and open water. Banfield (1974) states that prior to
the trapping season, populations'may be in the order of 8.5
to 22 per square mile ef good habitat. However, in less
favourable agricultural areas, after the trapping season, the
population may be as ilow as three or four per square mile
(Banfield, 1974).

Of the upland game birds found in the Basin, sharp-

tailed grouse(Pedioecetes phasianellus) are the most abund-

ant (Lombard North Planning, Ltd., 1972). Rusch (personal
communication) indicates that 75 sharp-talled grouse may be
found per square mile of grassland/bush habitat. Ruffed

grouse (Bonasa umbellus), which are fewer in number prefer

the Aspen parkland found in the northeast portion of the

Basin (Lombard North Planning, Ltd., 1972). Rusch (personal
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communication) estimates that 25 ruffed grouse may be found
per square mile of timber/bush habitats. They have been
xnown to occur along the wooded sectlons of creeks and rivers
although they have never been abundant in the Basin. Hungar-

lan partridge.(Perdiy perdix ) are commonly seen in and

around farm shelterbelts. From inforﬁation presented by
Hunt (1974), 1t is assumed that 20 partridge are found per

square mile of bush habitat.

Rusch (personal communication) estimates that 16 white-~

tailed Jjack rabbits (Lepus townsendii) may be found per square

mile in the Basin's cropland/grassland habitat and that 300

gnowshoe hare may be found per square mile of timber/bush

habltat.

in a survey done in southern Manitoba, 4 red fox

(Vulpes vulpes) dens per township were observed (Latonas,

personal communication). Assuming 2 adults and 5 pups/den as
an average, 0.78 fox/square mile of all habitat types except
urban areas and open water could be found. Latonas (personal
ccmmunication) suggests using a range of 0.75 - 1.00 red fox/
square mile for population estimates. Banfield (1974) indi-
cates that average fox densities 1n agricultural land have
peen estimated to be 0.63 fox/square mile.

Banfield (1974) states that jittle -infermation is
avallable on home ranges and peopulation densities of coyotes

(Canis latrans). Rusch (persenal communication) estimates

that 0.75 coyotes may be expected per square mile of timber/
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bush habitat in the Souris Basin,
' ergley (1974) in a two hectare (4.94 acre) plot in
the Sourls 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 glauca), bur oak

(Quercus macrocarpa) and trembling aspen (Populus tremuloides).

This description coincides closest with the classification of
timber used in this report. Stardom (personal communication)
indicates that 10 red squirrels might be expected per river
mile along wooded portions of the Souris River and its trib-

utaries. .
Banfield (1974) states that striped skunk (Mephitis mephitis)

populations average 13.5 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 10%

trapper utilization of American badger (Taxidea taxus) is ex-
pected in the Souris Basin, Using information presented in
Koonz and Goodwin (1976a) and extrapolating, it is estimated
that 0.5 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 water, may

gsupport a population of 1.4 ermine (Mustela erminea) per

square mile in the Souris Basin (Stardom, pers. comm, ).
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In northern Alberta, Nellis et al. (1972) found winter

density figures of 1lynx (Felis lynx) ranging from 0.05 to

0.19 per square mile, paralleling the decline and rise of
snowshoe hare populations. Lynx are found in the Basin only
during peaks in thelr populatien cycleé and even then are
rare.

Lynch (1972) estimated minimum densities of raccoons

(Procyon lotor) in three of his subareas in Delta Marsh to be

2.6, 5.5 and 2.8/square mile; the mean raccoon density was
3.3/square mile. Unfortunately, he did not indicat> the
areas of different habitat types in his study region. Cowan
(personal communication) estimates winter populations of
raccoons may be 5 - 10 raccoons per river mile along the
Souris River and its major tributaries. Banfileld (1974)
states the population density for raccoons has been esti-
mated at two families (10 individuals) per square mile of good
habitat. | |

Wrigley (1974) found in his two-hectare plot (4.94
acres) in the Souris River Bend W.M.A. 192 meadow voles

(Microtus pennsylvanicus) in marsh habitats, 46 in the

prairie, 1 in the shrub, and 2 in savanna habitats. This
converts to 216,876.8, 5958.4, 128.0, and 256.0 per square
mile of habitat mentioned previously. Banfleld (1974) states
that meadow voles have been observed at densities of 15 to
45 animals per acre of old field habitat and 45 to 150 ani-

mals per acre of marsh habitat. During population peaks,
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Banfield indicates densities may go as high as 400 per acre
(256,000 animals per square mile). Estimating the vole popu-
lations Serves to indicate the food potential for raptors and
organisms higher up 1in food chains. Any vole population
shift, increase or decrease resulting from the implementa-
tion of a water-resource project will affect these predators.

Documentation of white-tailed deer (Odocoileus

virginianus) population estimates and range of deer densities

is detailed for southwestern Manitoba. For this report the
results acquired by Goulden and Goulden (1969) will be

utilized.

"The ultimate criterion for evaluating a
parcel of deer habitat is its sustained
carrying capacity. With this in mind,
during preliminary stages of our province-
wide evaluation of white-talled deer range
for the Canada Land Inventory (€.L.I.), we
carefully examined all existing Manitoba
deer density information and arbitrarily
established a range of densities commensur-
ate with each capability class. These
density ranges were used mainly as a guilde
in our classification and are not to be
considered infallible.” (Goulden and
Goulden, 1969).

Table 1 - Population Densities for Deer in each C.L.I.
Capability Class. (Goulden and Goulden, 1969)

Capability Range of Deer Densities
Class¥ o _ (Deer/Square Mile)
1 31 to 42
2 21 to 30
3 13 to 20
4 T to 12
5 3 to 6
6 less than 3
T 0

#5se apnenaix II1 for detailed description of each capabllity
clasSe. '
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Vermeer (1972) indicates that an average of 37.7
breeding_pairs of all duck species may be expected per
square mile of Aspen parkland in his survey stratum 24
(Figure 2). | .

Table 2 indicates the average number of breeding

pairs per square mile by species.

Table 2 ~ Average Numbers of Waterfowl Breeding Pairs per
square mile in Vermeer's Survey Stratum 24 -
1960 to 69 (Vermeer, 1972).

Ducks Aspen Parkland =~
' Strate 24

Mallard

Pintail

Gadwall

American widgeon
Northern shoveler
Blue-winged teal
Green-winged teal
Redhead
Canvasback
Lesser scaup

. -
WHMFENDNDHDND
1 OVEO VOO DO

Species combined 37.7

Waterfowl population statistics are avallable by
Stratum (Figure 3) from the Canadian Wildlife Service (C.W.S.).
Table 3 indlcates relative populations of waterfowl in

Stratum 39 which encompasses most of the Souris River Basin.
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Table 3 - Relative Abundance of wWaterfowl Species in
Stratum 39 (C.W.S.) = 1955 to 1975 and 1975 Adjusted
Population Estimetes (Gollop and Domitrovich,

1975).
Ad justed 1975
Population % of
Species Estimates Total Adjusted % of
(21 Year (21 Year Population Total
Average)  Average) Estimates
Mallard 80,799 16.0 147,000 16.9
Gadwall 22,323 4.4 33,700 3.8
American widgeon 20,593 4,1 12,600 1.5
Green-winged Teal 21,009 4,2 30, 000 3.5
Blue-winged Teal 214,962 42.8 354,000 40.8
Northern shoveler 30,156 6.0 53,300 6.1
Pintail , 52,727 10.5 99,600 11.5
Redhead 15,966 3.2 20, 700 2.4
Canvasback 11,376 2.3 21,300 2.5

Scaups 31,976 6.4 75,900 8.8
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Table 4 presents 2 summary of the population densitlies
which are used in this report along with associated habitat
types. Wildlife speciés not included in the following table,

but which are found in the Souris Basin may be observed in

Appendices IV-VI.

3.4 Wwildlife of the Analyzed Areas

3.4.1 The Souris River
The Manitoba portion of the Souris River has been

arbitrarily divided into flve reaches to facilitate analysis'
of the wildlife resource. These five sections are:!

1. Manitoba - U.S. Border to Melita 29.3 river mlles

2. Melita to Hartney 44,2 river miles
3. Kartney to Souris 28.1 river miles
L, Souris to past the Elbow 29.8 river miles

5. Past the Elbow to Assiniboine :
River Confluence 38.0 river miles

_ 169.4 river miles

For each sectlon of the river, the areas of all 8
habitét types are totalled and wildlife densitles from
Table 4 are applied to them. In this way an estimation of
wildlife population numbers 1is acquired. In addition, since
there is detalled information available regarding white-tailled
deer and waterfowl habitat types from the Canada Land
Inventory (C.L.I.), a brief description of the habitat as it
pertains to deer (Goulden et al, 1970 and Imrie gt al, 1974)

and waterfowl (Adans and Hutchinsbn, 1983 and Hutchinson and

and Adams, 1970).
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Table 4 - Species' Densities
Used to Determine Wi

Souris Basin.

and Assoclated Habitat Types
1dlife Populations 1in the

Densities
. per Square
Species Habitat Type Mile™
American beaver River 3a
Muskrat River p2% 18%%
Marsh , 64
Mink All except urban & water 0.5
Sharp-talled grouse Grassland/Bush 75
Ruffed grouse Pimber/Bush 25
Hungarian partridge Bush » 20
white-tailed Jack rabbilt Cropland/Grassland 16
Snowshoe hare Timber/Bush 300
Red fox All except urban & water 0.75-1.00
Coyote Timber/Bush 0.75
Striped skunk Cropland 13.5
Red squirrel Timber 389
American badger Al1l except urban & water 0.5
Ermine All except urban & water 1.4
Lynx All except urban & water 0.05=0.19
Raccoon Timber/Bush 10
Meadow vole Timber 256.0
Bush 128.0
Grassland 5958.4
Marsh 216876.8
Grassland/Bush 3043.2
White-tailed deer Timber/Bush-CLI Class 1 31-42
_ CLI Class 2 21-30
CLI Class 3 13-20
CLI Class 4 T-12
CLI Class 5 3-6
CLI Class 6 Less than 3
CLI Class T 0
All except urban & water 37.7

Waterfowl

a. Densities expressed per river mile.

% Density of muskrat upst
#% Density of muskrat downstream of Sourils
4+ The number of gignificant figures may b

ream of Sourils

of the varied sources of information.

e different because
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3.4.1.1 Manitoba-U.S. Border to Melita (29.3 miles)

This reach of the river traverses gently rolling or
flat terrain. The Souris Valley is generally U-shaped, often
reaching one half mile in width. From the U.S. border to the
qonfluence with the Antler River, the valley 1is treeless and
utilized primarily for stock grazing; Antler River,
Gainsborough and Graham Creeks discharge into the Souris

River in this section.
In 1937, the Prairie Farm Rehablilitation Administration

(?.F.R.A.) constructed Melita Dam #1 (Project #96) for stock-
watering and domestic purposes. The dam is temporary in
nature, i.e. it is only put into operation when low water
levels warrant such action. It 1s situated downstream of the
Antler-Souris River confluence. ‘

Table 5 indicates areas of habitat types occurring
within approximately one half mile on either side of the river,

Table 5 - Areas of Habitat Types - Souris River Reach 1

Habitat _ Area % of Total

. Type , (Sq. miles) . . . = Analyzed Area
Timber 0.98 4.7
Bush ’ 2,56 12,
Grassland , 0.27 1.3
Cropland ' 10.64 : 50.7
Marsh : 3.67 , 17.5
Bush/Grassland - 2.86 ' 13.6
Urban 0.01 less than 1
Water ' ‘ 0.00 0.0

Total 20.99 100.0
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Table 6 estimates populations of certain species which
may be found within one half mile on either side of the river.

The potential for deer productivity appears to be falr
to good in this region (Goulden et al., 1970). Most of the
area is C.L.I. Class 3 (8.4 square miles) while the remainder
is Class 5 or ©. V

Examining the C.L.I. Land Capability maps for Waterfowl,
it is clearly evident that production of waterfowl 1s not high
in this area (Adams and Hutchinson, 1968). Sixteen point six
square miles of the analyzed area is Clasé 3 while the
remainder is Class 5. However, field observations along the
river from Coulter to Antler River have indicated higher
densities of waterfowl, than would be expected from examina-
tion of C.L.I. maps (Appendix II').

From the U.S. border to the Antler River confluence,
there 1s minimal potentisl to support beaver, muskrat or mink
populations, primarily because this reach is devold of good

habitat necessary for these species to propogate and exlst.

3.4.1.2 Melita to Hartney (44.2 miles)
The riparian tree growth along banks of the Souris

River in this reach consists primarily of American elm (Ulmus

americané),.green ash (Fraxinus pennsylvanica), box elder (Acer
negundo) and bur oak. The river has left a number of per-
manent and semi-permanent cut-off oxbows in this area during
its meandering over the years.,-Jacksonagreek enters the river
downstream of Melita and. the Maple Lake Drain discharges into

the Souris River near Lauder,




Table 6 - Wildlife

Population Estimates - Souris River Reach 1

Habltat Denslties per Habltat Area Estimated
Species Types Square Mile ( Square Miles) Population
American beaver River 3& 29.3b 88
Muskrat River .- 22 29 .3b; 261
Marsh 64 3.67

Mink All except urban & water 0.5 20.98 10
Sharp-tailed grouse Grassland/Bush 75 5.69 427
Ruffed grouse Timber/Bush 25 3.54 89
Hungarian partridge Bush 20 2.56 51
White-tailed jack rabbit Cropland/Grassland 16 10.91 175 '
Snowshoe hare Timber/Bush 300 3.54 1062 N
Red fox All except urban & water 0.75 - 1.00 20.98 16 - 21 t
Coyote Timber/Bush 0.75 3.54 ' 3
Striped Skunk Cropland 13.5 10.64 144
Red squirrel Timber 389 0.98 381
American badger All except urban & water 0.5 20.98 10
Ermine All except urban & water 1.4 20.98 29
Lynx All except urban & water 0,05 - 0.19 20.98 1 -4
Raccoon Timber/Bush 10 3.54 35
Meadow vole All except urban, crop- '

. land, & water 128-216,876.8 10.34 806,830
¥hite-tailed deer Timber/Bush 0 - 42 CLI Class 3-8.40

CLI Class 5-4.20 122-218
CLI Class 6-8.40

Vaterfowl All except urban & open water 37.7 20.98 791

" a. Densities expressed per river mile b. River miles
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The river flows through the Laudef Sandhills in this
section. The abrupt changes in soil and vegetation types are
easily observable.

There are three stop-~-log dams in Reach 2. One 1is
downstream of Melita (Melita Dam #2 built by P.F.R.A. - also
Project #96). Melita Dams #1 and #2 were bullt for stock-
watering and domestic purposes and their reservolirs cover a
combined area of 250 acres with a storage capacity of 1200
acre-feet (Hzale, 1975).

The Napinka dam is a concrete structure buil: in 1938
primarlly for stock-watering. This dam has the largest
storage capacity of the five situated along the Manitoba por-
tion of the Souris River. The reservolr has an area of 120
acres and a storage capacity of 1000 acre-feet (Hal'e, 1975).

In addition, the dam at Hartney (P.F.R.A, project
#152) ‘was built in 1941 for stock watering. This reservoir
has an area of 100 acres and & storagé capacity of 220 acre-
feet., These dams are not put into operation until the level
of the Souris River decreases to a certain point at each dam
site (Hale, 1975).

Table 7 indicates the areas of habitat types which

may be obéerved within one half mile of the river on elther

side in this section.
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Table 7 - Areas of Habitat Types - Souris River Reach 2

Habitat Aresa % of Total
Type _ . (Sg. Miles) Analyzed Area
Timber 3.95 14.3
BUSh-. 1097 7.1
Grassland 2.06 7.5
Cropland 18.40 66.5
Marsh 0.67 2.4
Bush/Grassland 0.54 1.9
Urban 0.04 0.2
.66 100.0

Total

n
o=~

Table 8, by extracting the relevant information from the
previous table estimates populations of wildlife species found
along the river.

The potential for deer production here is excellent.
Eight square miles of the analyzed area have a C,L.I. classi-
fication of 2, and 15.73 square miles are rates as Class 3.

The remainder is Class 6. In addition, there are substantilal
blocks of wintering habit (Class 3W) close to the river, in

the Lauder Sandhills W.M.A. (Goulden et al., 1970).
Waterfowl production 1s similar to Reach 1: 22.95

square miles of the analyzed area in Class 3; the remainder

is Class 5, 6, or 7 (Adams and Hutchinson, 1968).

3.4.1,3 Hartney to Souris (28.1 miles)
This section of the river could be called a transi-
tional 20ne. The Sourls changes from a relatively slow

velocity river with a minimal rate of drop before Hartney,




Table 8 - Wildlife Population Estimates - Souris River Reach 2

Hebitat Densities per Habitat Area Estimated
Species Type ~ Square Mile (Sguare Miles) Population
pmerican beaver River 32 4y 2P 133
Muskrat River 28 4y, 2P
Marsh o4 0.673 131
Mink : All except urban & water 0.5 27.59 14
Sharp~talled grouse Grassland/Bush 75 4,57 343
Ruffed grouse Timber/Bush 25 7.78 195
Hungarlian partridge Bush 20 1.97 39
White-talled jack rabbit Cropland/Grassland 16 20.46 327
Snowshoe hare Timber/Bush 300 7.78 2334
Red fox All except urban & water 0,75 - 1.00 27.59 21 - 28
Coyote Timber/Bush 9.75 7.78 6
Striped Skunk Cropland 13.5 18.40 248
Red squirrel Timber 389 3.95 1537
American badger All except urban & water 0.5 27.59 14
Ermine All except urban & water 1.4 27.59 39
Lynx All except urban & water 0.05 - 0.19 27.59 1l -5
Raccoon Timber/Bush | 10 7.78 78
Meadow vole All except urban, crop-
land, & water 128-216,876.8 9.19 160,487
White-tailed deer Timber/Bush 0 - 42 CLI Class 2-8.00
, CLI Class 3-15.73 372-567
~ CLI Class 6-3.86
wWaterfowl All except urban & water 37.7 1040

27.59

a. Densities expressed per river mile.

b.

River miles

-Og-
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to a river with a rate of drop approaching 4 to 5 times that
found upstream of Hartney. |

| Plum Creek is the only major watercourse discharging
into the Souris River between Hartney and Souris. The Souris
Dam at the Town of Sourls 1is a permaneht structure originally
built in 1911 for stock-watering and domestic purposes. It
was rebullt in 1952 with a storage capacity of 410 acre-feet.
The reservoir has a total area of 95 acres (Forsyth, personal

communication).
Table 9 indicates habitat types and areas found within

one half mile on either side of the river in this reach.

Table Q9 - Areas of Habitat Types - Soufis River Reach 3

Habitat Area % of Total
Type _ ~ (8q. Miles) Analyzed Area
Bush 0.40 . 2.0
Grassland 0.90 4.4
Cropland 16.24 79.1
Marsh 0.10 0.5
Bush/Grassland 0.00 0.0
Urban 0.17 0.8
Water : 0.00 0.0
Total , . . 20.53 . 100.0

Extrapolations from Table 9 may be made regarding esti-
mated populations of certain wildlifé species (Tabie 10).

With respect to deer production, 5.29 square miles near
Hartney have a C.L.I. Land Capabllity rating of 2 while near

Souris, 8.96 square miles are rated at Class 3 (Goulden et al.,



Table 10 - Wildlife Population Estimates -

Souris Rlver Reach 3

Habitat Densities per Habitat Area Estimated
Species Type Square Mile (Square Miles) Population
American beaver River 38 28.1b 84
Muskrat River 28 28.1b 6
Marsh 64 0.103 3
Mink All except urban & water 0.5 20.36 10
Sharp-tailed grouse Grassland/Bush 75 1.30 98 -
Ruffed grouse Timber/Bush 25 3.12 78
Hungarian partridge Bush 20 0.40 8
White-talled jack rabbit Cropland/Grassland 16 17.14 274
Snowshoe hare Timber/Bush 300 3.12 936
Red fox All except urban & water 0.75 - 1.00 20.36 15 - 20
Coyote Timber/Bush 0.75 3.12 2
Striped Skunk Cropland 13.5 16.24 219
Red squirrel Timber 389 2.72 1058
American badger All except urban & water 0.5 20.36 10
Ermine All except urban & water 1.4 - 20.36 29
Lynx All except urban & water 0.05 - 0.19 20.36 1 -4
Raccoon Timber/Bush 10 . 3.12 31
Meadow vole All except urban, crop- -
_ land, & water 128-216,876.8 4,12 27,798
White-tailed deer Timber/Bush 0O - 42 CLI Class 2-5.29
‘ CLI Class 3-8.96 227-356
CLI Class 6-6.11
Waterfowl All except urban & water 37.7 20.36 768

a. Densities expressed per river mile

b. Rlver milés

-aga
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1970). The remainder of the analyzed area is Class 6.

As mentioned previously, the current in this section
of the Souris River increases steadily as one progresses down-
stream, therefore, potential for the production of waterfowl
also decreases. The analyzed area 1s rated as Class 3 from
Hartney to a point approximately half way to Souris. From
this point to Souris the area is Class 4 (Adams and Hutchinson,
1968).
3.4.1.4 Souris to past Elbow (29.8 miles)

The river flows through a unique area which 1s typified
by heavlily wooded steep riverbanks and ¢liffs up to 200 feet
high near the elbow. It starts to drop rather dramatically
in thils section, in places approaching 10 feet per mile.

Elgin and Elbow Creeks arectwo of the more continuous
watercourses entering the Souris River in this reach. Elgin
Creek enters from the south, Just past the Town of Sourlis and
Elbow Creek joins the Souris River where 1t abruptly turns
north-east from its previous direction of south-east.

Table 11 indicates the areas of different habitat

types found between Souris and the Elbow.
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Table 11 - Areas of Habitat Types - Souris River Reach y

Habitat Area % of Total

Type (Sq. Miles) - Analyzed Area
Timber 5.51 21.7
Bush 3.63 14.3
Grassland 1.03 4.1
Cropland 12.37 48.8
Marsh 0.02 0.1
Bush/Grassland 2.78 11.0
Urban 0.00 0.0
Water 0.00 0.0
Total 25.34 100.0

Table 12 estimates populations of certain wildlife
species, from data presented in the previous table.

This reach of the river has good potential for deer
production {Goulden et al., 1970). It can also maintain a
substantial deer population because of 1afge areas of excel-
lent wintering habitat found along the river. The Souris
River Bend W.M.A. was established with maintenance of white-
tailed deer populations as its primary function (Manitoba
Department of Mines, Resources and Environmental Management,
1974). Table 13 indicates the classifications and their
areas as rated by the C.L.I. Land Capability of Ungulates
(Deer) for lands.in Reach 4 of the Souris River.

Because of the river's high velocity in this reach,
waterfowl production has very little potential. Fifteen
point nine;six square miles of the analyzed area have a C.L.I.
Land Capabiiity for Waterfowl of only 4, This i1s the area

immediately adjacent to the river. The remainder of the



Table 12 - Wildlife

Population Estimates - Sourlis River Reach 4

Habiltat

Densitles per Habitat Area Estimated
Species . Type . Square Mile (Square Miles) Population
American beaver River 3a 29.8b 89
Muskrat River 12 29.8b 31
Marsh 64 0.02
Mink All except urban & water 0.5 25.34 13
Sharp-tailed grouse Grassland/Bush 75 7 .44 558
Ruffed grouse Timber/Bush 25 9.14 229
Hungarian partridge Bush 20 3.63 73
White-tailed Jack rabbit Cropland/Grassland 16 13.40 214
Snowshoe hare Timber/Bush 300 9.14 2742
Red fox All except urban & water 0.75 - 1.00 24.35 19 - 25
Coyote Timber/Bush 0.75 9.14 7
Striped skunk Cropland 13.5 12.37 167
Red squirrel Timber 389 5.51 2143
American badger All except urban & water 0.5 25.34 13
Ermine All except urban & water 1.4 25.34 35
Lynx All except urban & water 0.05 - 0.19 25.34 1 -5
Raccoon Timber/Bush 10 9.14 91
Meadow vole All except urban, crop-
land, & water 128-216,876.8 12.97 20,811
White-talled deer Timber/Bush 0 - 42 CLI Class 1 or
lW - 5-82
CLI Class 2-1.52 419 - 613
CLI Class 3-15.21
CLI Class 4, 5 & 6
Waterfowl All except urban & water 37.7 - %g?%u 955
afDensities expressed per river mile

P. River miles

-ggn
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analyzed area 1is evenly divided between Class 5 and 7 (Adams

and Hutchinson, 1968, and Hutchinson and Adams, 1970).

Table 13 - C.L.I. Land Capabllity of Ungulates (Deer) -
Souris River Reach 4 (Goulden et al., 1970,

and Imrie et al., 1974).

Capability Area % of Total
. Class .. (8q. Miles) Analyzed Area
1 1.01 4,0
1w 4,81 19.0
2 l1.52 6.0
3 11.92 47.0
- 3W 3.29 13.0
4 0.51 2.0
5 1.77 7.0
6 0.51 2.0
Total 25.34 100.0

3.4.1.5 Past Elbow to Assiniboine Confluence (38.0 miles)

This reach is characterized by 200-250 foot cliffs
adjacent to a good portion of the river's length. The river
drops at even a greater rate, in places, than in the previous
sectlion, thereby resulting in stronger and faster flows.
Two major tributaries, Black and Oek Creeks, discharge into
the Souris River downstream of Wawanesa.

There 1s a permanent concrete dam at Wawanesa. It was
‘built in fhe 1930's primarily for stock watering and domestic
purposes.

Table 14 indicates the major habitat types and their

areas along this reach of the river.
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Table 14 - Areas of Habitat Types - Souris River Reach 5

Habitat Area % of Total
Type , (Sq. Miles) Analyzed Area
Timber 9.75 33.1
Bush 0.79 2.7
Grassland 2.33 7.9
Cropland 14.77 50.1
Marsh 0.13 0.4
Bush/Grassland 1.26 4.3
Urban 0.39 1.3
Water 0.07 0.2
29.49 100.0

Total

Extrapolations utilizing data from the previous table

‘with respect to estimated populations of listed specles are

included in Table 15.

. This area is extremely important to deer because there

are substantial blocks of Class 1W deer wintering areas to

support deer produced in Class 2 lands, according to the

C.L.I. Land Capability for Ungulates (Deer) (Imrie, et al.,

1974). The importance of this area with respect to deer may

be observed in Table 16.

_fable 16 - C.L.I. Land Capability for Ungulates (peer) -
Sourls River Reach 5 (Imrie et al., 1974).

Capability Area % of Total
Class . (Sq. Miles) Anslyzed Area

1 0.58 2.0

1w 2.03 7.0

2 8.42 29.0

3 6.10 21.0

5 S 11.90 41.0
100.0

Total 29.03\




Table 15 - Wildlife

Population Estlimate - Souris River Reach 5

Habitat Densitles per Habltat Area  Estimated
Species Types Square Mile (Square Miles) Population
American beaver River 32 38.0b 114
Muskrat River 12 38.0b§ 46
Marsh 64 0.13
Mink All éxcept urban & water 0.5 29.03 15
Sharp-tailed grouse Grassland/Bush 75 4.38 329
Ruffed grouse Timber/Bush 25 10.54 264
Hungarian partridge Bush 20 0.79 16
White-tailed jack rabbit Cropland/Grassland 16 17.10 274
Snowshoe hare Timber/Bush 300 10.54 3192
Red fox All except urban & water 0.75 - 1.00 29.03 22 - 29
Coyote Timber/Bush 0.75 10.54 8
Striped skunk Cropland 13.5 14,77 199
Red squirrel Timber 389 9.75 3793
American badger All except urban & water . 0.5 29.03 15
Ermine All except urban & water 1.4 29.03 41
Lynx All except urban & water 0.05 - 0,19 29.03 1 -6
Raccoon Timber/Bush 10 10.54 105
Meadow vole All except urban, crop-
land, & water 128-216,876.8 14.26 48508

White-talled deer Timber/Bush 0.42 CLI Class 1 or

CLI Ohans 208.42  373-556

CLI Class 3-6.10

CLI Class 5-11.90
Waterfowl All except urban & water 37.7 29.03 1094

.a. Densitles expressed

per river mile

b. River mlles

-gs..
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Waterfowl production in this reach is minimal. The
C.L.I. Land Capability for Waterfowl rates the analyzed
area: 15.7 square miles as Class 4, with remainder Class 5,

6, and 7 (Hutchinson and Adams, 1970).

3.4.1.6 Summary
Table 17 indicates total area of different habitat

types for the Souris River.

Table 17 -~ Areas of Habltat Types - Souris River
(Manitoba portion)

Habitat Area % of Total

Type (Sq. Miles) Analyzed Area
Timber . 22,91 18.5
Bush 9.35 7.5
Grassland : 6.59 5.3
Cropland 72.42 58.4
Marsh 4,59 3.7
Bush/Grassland 744 6.0
Urban 0.61 0.5
Water 0.10 0.1
Total 124,01 100.0

Table 18 indicates estimated total populations for
listed species along the Souris River within one half mile on

either side.

3.4.2 Major Tributaries and Lakes

‘This section has been divided into eleven subsections,
each one representing a major tributary of the Souris River
or a large water body in the Basin. As with the Souris River,

air photos were examined and major habitat types were delineated




Table 18 - Wildlife Population Estimates - Scuris River (Manitoba portion)

Habitat Densities per Habitat Ares Estimated
Specles o S Type Square Mlle (Square Miles) Population
American beaver River a* - 169.42 508
Muskrat River 287 (1377 169.4 e
Marsh 64 4.59 565
Mink All except urban & water 0.5 123.30 62
Sharp-talled grouse Grassland/Bush ' 75 15.94 1196
Ruffed grouse ‘Timber/Bush 25 32.26 807
Hungarian partridge Bush 20 9.35 187
White-tailled Jack rabbit Cropland/Grassland 16 79.01 1264
Snowshoe hare Timber/Bush 300 32.26 9678
Red fox All except urban & water 0.75 - 1.00 123.30 92 - 123
Coyote Timber/Bush 0.75 32.26 24
Striped skunk Cropland 13.5 72.42 978
Red squirrel Timber 389 22.91 8912
American badger All except urban & water 0.5 123.30 62
Ermine All except urban & water 1.4 123.30 173
Lynx All except urban & water 0.05 - 0.19 123.30 6 - 23
Raccoon Timber/Bush 10 32.26 323
Meadow vole All except urban, crop-
land, & water 128-216,876.8 50.88 1064433
White-talled deer Timber/Bush . 0 - 42 CLI Clgsz 1 & 1w
_ - 8.43
CLI Class 2 & 2W
- 23.23
CLI Class 3 & 3w 1513-2310
- 54040 i
CLI Class 4-0.51
CLI Class 5=17.87
"CLI Class 6-18.88
Waterfowl ' All except urban & water 123.30 4648

37.7T

a. Densitles expressed per river mile
b. River miles 3

* Density per river

Density per river

mile upstream of Souris
mile downstream of Sourls



- 41 -

and measured. Specifically, tributaries analyzed included

the Manitoba portions of Antler Rlver, Gainaborough, Jackson,
Pipestone, Plum, Elgin, Black and Oak Creeks. In addition,
analysis was undertaken adjacent to the Oak-Plum Lakes CompleX,
Maple-Hunter Marsh Complex and Whitewater Leke. Graham and
Stbny Creeks were not analyzed, however, riparian vegetation
types along these creeks were assumed to be similar to the
Manitoba portion of Jackson Creek. The information derived

from the analysis of Jackson Creek was applied to Graham and

Stony Creeks.

3.4.2,1 Antler River (45.1 miles)

Antler River has its source in Saskatchewan and tra-
verses 1lsnds of mixed prairie in Saskatchewan, North Dakota,
and Manitoba. After the river enters Manitoba, it subse-
quently flows into North Dakota before flowing north and
eventually entering the Souris River near Coulter,

_ Antler River usually maintains a flow throughout the
year although a "no-flow" situation has occurred at various
times. The mean flow of the Antler has been estimated at
17.2 cubic feet per second (c.f.s.)»for the period March
through October (Createplan, 1970). During the winter months,
flow 1is considered negligible and conceivably most of the
river freezes to the bottom (Appendix I ). However, Neilson
(personal communication) states that from his observations of
the major tributaries, beaver dams prevent total freeze-up.
On the average, pools occur every 100 yards along the Antler

River.
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Winter survival of aquatic mammals may occur because
of formation of pools from natural landforms or beaver dams,
thereby preventing almest certain freeze-out.

Lands immediately adjacent to Antler River are heavily
treed with a bush and bush/grassland complex surrounding

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

neavy agricultural use (Table 19).

Table 19 - Areas of Habitat Types - Antler River

Habitat Area % of Total

Type (Sq. Miles) Analyzed Area
Timber 2.01 11.7
Bush 0.59 3.5
Grassland 0.09 0.5
Cropland 12.73 : T4.6
Marsh 0.00 0.0
Bush/Grassland 1.66 9.7
Urban 0.00 ’ 0.0
Water 0.00 0.0
Total 17.08 100.0

" Table 20 indicates wildlife population eétimates.for
certain species assuming, as pefore, an average density for
prime habitat.

| Situated along the Antler River are substantial areas
of good white-talled deer winter habitat (Table 21).

Bidlake (personal communication) states that 100-200
deer overwinter near the Antler River.

As the river enters Manitoba from Saskatchewan, the
c.L.I. Land Capability for Waterfowl rates large areasS as
Class 3. However, as the river re-enters Manitoba from North

Dakota, adjacent areas have a Land Capability for Waterfowl

of only Class 4 or 5 (Adams and Hutchinson, 1968).



Table 20 - Wildlife Population Estimates - Antler River

‘Habltat Denslities per Habitat Area  Estimated
Species Type " Square Mile (Square Miles) Population
American beaver River 32 45.1b 135
Muskrat River o8 45,1°
Marsh 64 o.oog 20
Mink All except urban & water 0.5 17.08 9
Sharp-talled grodae Grassland/Bush ™ 2.34 176
Ruffed grouse Timber/Bush 25 2.60 65
Hungarlian partridge Bush 20 0.59 12
White-talled Jack rabbit Cropland/Grassland 16 12.82 205
Snowshoe hare Timber/Bush 300 2.60 780
Red fox All except urban & water 0.75-1.00 17.08 13-17
Coyote Timber/Bush 0.75 2.60 2
Striped skunk Cropland 13.5 12.73 172
Red squirrel Timber 389 2.01 782
American badger All except urban & water 0.5 17.08 9
Ermine All except urban & water 1.4 17.08 24
Lynx All except urban & water 0.05-0.19 17.08 1-3
Raccoon Timber/Bush 10 2.60 26
Meadow vole All except urban, crop-
land, & water 128-216,876.8 4.35 6177
White-tailed deer Timber/Bush 0-42 CLI Class 2W-7.69
: CLI Class 3W-5.98 239-361
CLI Class 6-3.42
wWaterfowl @ ~All except urban & water 37.7 17.08 o4l

a. Densities expressed per river mile

b. River miles

-Efl-
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Table 21 - C.L.I. Land Capability for Ungulates (Deer) -
Antler River (Goulden et al., 1970).

Capability Area % of Total
Class (Sq. Miles) Analyzed Area
2W 7.69 45.0
3w _ 5.98 35.0
6 3.41 20.0

Total 17.08 | 100.0

3.4.2.2 Gainsborough Creek (31.3 miles)

Gainsborough Creek has 1ts source in Saskatchewan and
traverses lands similar to those ad jacent to Antler River.
The creek 1s not as heavily wooded as Antler River and the
analyzed portion 1s primarily bush and grassland near the
Saskatchewan-Manitoba border. The valley of Gainsborough
Creek is a relativelj deep erosion channel. As with the
Antler River and most of the tributaries of the Souris River,
Gainsborough Creek 1s 1n a "no-flow" situation for most winter
months. From March through October the mean flow of the creek
is 6.5 ¢.f.s. (Createplan, 1970).

Table 22 indicates different vegetative habitat types

and their areas adjacent to Gainsborough Creek.

Table 22 -~ Areas of Habitat Types - Gainsborough Creek.

Habitat Area % of Total

Type (Sq. Miles) " Analyzed Area
Timber 0.56 4.4
Bush ‘ 1.51 11.7
Grassland 2.04 15.8
Cropland , 5.25 40.7
Marsh ' 0.00 . 0.0
Bush/Grassland 3.55 27.4
Urban 0.00 0.0
Water 0.00 0.0
Total 12.91 100.0
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Table 23 indicates the estimated bopulation of certain
willdlife species within one half mile from either side of the

creek, again, assuming average densities per square mile or

per river mile.

Gainsborough Creek is an important deer wintering area
(Teble 24).

rable 24 - C.L.I. Land Capability for Ungulates (Deer) -
Gainsborough Creek (Goulden et al., 1970).

Capability Area % of Total
Class (Sq. Miles) Analyzed Area
3w 2.32 18.0
4 6.46 50.0
5 2.32 18.0
6 1!81 14.0

Total 12.91 100.0

Because the creek probably freezes to the bottom in
most years, aquatic animals are forced to spend winters in
the Souris River, natural ponds or inbponds formed by beaver
dams.

Where Gainsborough Creek enters Manitoba from
Saskatchewan, theC,L,I. Land Capability for wWaterfowl is
rated as Class 3 (Adams and Hutchinson, 1968). This classi-
‘ fication represents only 1.02 square miles of the analyzed
area. Class 4 (4.42 square miles), Class 5 (1.70 square
miles), and Class 6 (5.77 square miles) represent the
remainder of the analyzed area adJjacent to Gainsborough

Creek. It is evident therefore, that this creek 1s not a




Table 23 ~ Willdlife

Population Estimates - Galnsborough Creek

Habitat Densities per Habitat Area Estimated
Species Type Square Mile (Square Miles) Population
American beaver River 38 31.3b 94
Muskrat River 22 31.3b§ 63
Marsh 64 0.00
Mink All except urban & water 0.5 12.91 6
Sharp-talled grouse Grassland/Bush 75 7.10 533
Ruffed grouse Timber/Bush 25 2.07 52
Hungarian partridge Bush 20 1.51 30
 White-talled Jack rabbit Cropland/Grassland 16 7.29 117
Snowshoe hare Timber/Bush 30C 2,07 621
Red fox All except urban & water O0.75-1.00 12.91 10-13
Coyote Timber/Bush 0.75 2.07 2
Striped skunk Cropland 13.5 5.25 7Y
Red squirrel Timber 389 0.56 218
American badger All except urban & water 0.5 12.91 6
.Ermine All except urban & water 1.4 12.91 18
Lynx All except urban & water 0.05-0.19 12.91 1-2
Raccoon Timber/Bush ' 10 2.07 21
Meadow vole All except urban, crop-
land, & water 128-216,876.8 8.66 23,294
White-talled deer ‘Timber/Bush 0-42 CLI Class 3-2.32
. CLI Class 4-6.46 82-167
CLI Class 5-2.32
CLI Class 6-1.81
Waterfowl. All except urban & water 37.7 12.91 487

a. Densities expressed per river mlle

b. Rliver mlles



-. 47 -

ma jor waterfowl production area nor is 1t a primary or even
secondary waterfowl staging area.

3.4.2.3 Graham Creek (47.4 miles), Jackson Creek (37.3 miles)
and Stony Creek (34.9 miles)

These creeks are combined because of the technique used
in analyzing their adjacent areas. Jackson Creek was arbi-
trarily chosen as typical and information acquired from this
analytical area was applied to both Graham and Stony Creeks.
These creeks originate in Saskatchewan and flow scuth-east.
Graham Creek eventually Jolns the Souris River where the Town
of Mellta is now situated and Jackson Creek Jjoins the Souris
a few miles to the north of Graham Creek. Stony Creek ter-
minates in the Maple-Hunter Marsh complex. Thig: series of.
lakes and marshes 1s hydrologically connected to the Souris
River by way of the Maple Lake Drain. Jackson Creek's
analyzed area 1s primarily cropland with substantial areas cof
bush adJacent to the creek; especially near the Saskatchewan-
Manitoba border. Table 25 1ndlcates areas of different habitat
types in the analyzed region adjacent to Jackson Creek. Per-
centages were taken and applied directly to an area one half
mile on elther side of both Graham and Stony Creeks.

| Tables 26; 27, and 28 indicate estimated populafions
of wildlife species which may be found within one half mile
on either.sidé of the three creeks.

These creeks probably freeze to the bottom during

winter and in dry years - may completely cease flow in



Table 25 ~ Areas of Habitat Types -~ Graham, Jackson and Stony Creeks

Graham Creek Jackson Creek  Stony Creek

Habitat Area Area Area % of

Type (sq. Miles) (Sq. Miles) (Sq. Miles) Analyzed Area
Timber 1.34 1.51 1.93 4.2
Bush | 10.50 11.98 15.09 32.8
Grassland 3.33 3.81 4,78 10.4
Cropland 16.25 18.56 23.37 50.8
Marsh 0.00 0.00 0.00 0.0
Bueh/Grassland 0.58 0.66 ©0.83 1.8
Urban 0.00 0.00 0.00 0.0
Water 0.00 0.00 ‘ 0.00 : 0.0

- 8 =

Total : 32.00 | 36.52 | 46.00 100.0




Table 26 - Wildlife Population Estimates - Graham Creek

White-talled deer

Waterfowl

Timber/Bush

All except'urban & water

o-42

37.7

CLI Class 3-3.20
CLI Class 5-20.16 102-211
CLI Class 6-8.64

32.00

Habitat Densities per Habitat Area  Estimated
Species ~Type Square Mlle (Square Miles) Population
American beaver River 38 47.4b 142
Muskrat River 28 47.4b
Marsh 6h 0. oog 25
Mink All except urban & water 0.5 32.00 16
Sharp-tailed grouse Grassland/Bush 75 14.41 1081
Ruffed grouse Timber/Bush . 25 11.84 296
Hungarian partridge Bush 20 10.50 210
wWhite-talled Jack rabbilt Cropland/Grassland - 16 19.58 313
Snowshoe hare Timber/Bush 300 11.84 3552
Red fox All except urban & water 0.75-1.00 32.00 2432
Coyoté Timber/Bush 0.75 11.84 9
Striped skunk Cropland 13.5 16.25 219
Red” squirrel Timber 389 1.34 521
American bhadger All except urban & water 0.5 32.00 16
Ermine All except urban & water 1.4 32.00 45
" Lynx All except urban & water 0.05-0.19 32.00 2-6
Raccoon Timber/Bush 10 11.84 118
Meadow vole All except urbaﬁ, crop-
land, & water 128-216,876.8 15.75 23,293

1206

a. Densities expressed per rilver mlle

.b. River miles

¢
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Table 27 -~ Wildlife Population Estimates - Jackson Creek

Habitat

Whife-tailed deer

Waterfowl

Timber/Bush

All except urban & water

0-42

37.7

36.52

CLI Class 3-4,02

CLI Class 5-28.12 136-263
CLI Class 6-4.75

Densities per Habitat Area Estimated
Species Type Square Mile (Square Miles) Population
American beaver River 3a 37.3b 112
Muskrat River 22 37.3P
Marsh 64 o.oo; 7>
Mink All except urban & water 0.5 36.52 18
Sharp-tailed grouse Grassland/Bush 75 16.45 1234
Ruffed grouse Timber/Bush 25 13.49 337
Hungarian partridge Bush 20 11.98 240
White~tailed Jack rabbit Cropland/Grassland 16 22.37 Lyt
Snowshoe hare Timber/Bush 300 13.49 4ou7
Red fox All except urban & water 0.75-1.00 36.52 27-37
Coyote Timber/Bush 0.75 13.49 10
Striped skunk Cropland 13.5 18.56 251
Red squirrel Timber 389 1.51 587
American badger All except urban & water 0.5 36.52 18
‘Ermine All except urban % water 1.4 36.52 51
Lynx All except urban & water 0.05-0.19 36.52 2-7
 Raccoon Timber/Bush | 10 13.49 135
Mzadow vole All except urban, crop-
land, and water 128-~216,876.8 17.96 26,631

1377

‘a. Dénsities expressed per river mile -

b. River miles



Table 28 - Wildlife Population Estimates - Stony Creek

Habitat Densities per Habltat Area  Estimated
. Species Type Square Mile (Square Miles) Population

American beaver River 38 34,9° 105
Muskrat River o8 34.9b

Marsh 64 0.0og 70
Mink All except urban & water 0.5 46,00 23
Sharp-tailed grouse Grassland/Bush 75 20.70 1553
Ruffed grouse Timber/Bush 25 17.02 426
Hungarian partridge Bush 20 15.09 302
White-talled jack rabbit Croplend/Grassland 16 28.15 450
Snowshoe hare Timber/Bush 300 17.02 5106
Red fox All except urban & water 0.75-1.00 46.00 35-46
Coyote Timber/Bush 0.75 17.02 13
Striped skunk Cropland 13.5 23.37 315
Red squirrel Timber 389 1.93 751
American badger All except urban & water. 0.5 46.00 23
Ermine All except urban & water 1.4 46,00 64
Lynx All except urban & water 0.05-0.19 46,00 2-9
Raccoon Timber/Bush _ 10 17.02 170
Meadow vole All except urban, crop-

land, and water 128-216,876.8 22.63 93,293

White-talled deer Timber/Bush 0-42 CLI Class 3-11.04

. CLI Class 5-27.60 227-409

CLI Class 6-7.36

Waterfowl All except urban & water 37.7 46,00 1734

a. Densities expressed per river mile

"be River milles

-Ig-
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the late summer. It 1s possible that estimated pbpulations
of certain aquatic specles may be somewhat optimistié. In
any event, it 1s probable that mbst water-oriented wildlife
species inhabit creeks after spring break-up. |

- The C.L.I. Land Capability for Ungulates (Deer) along
these three creeks indicate a relatively poor potential as a
deer production area or as an area to maintain or overwinter
existing deer populations (Goulden et al., 1970).

Regions which have a Land Capability for deer of

Class 3 are found on the outer periphery of the analyzed
areas along the creeks. Table 29 indicates classifications

and their areas for deer production.

Table 29 - C.L.I. Land Capability for Ungulates (Deer) -
Graham, Jackson and Stony Creeks (Goulden

?_t- g}_., 1970)0

Graham Creek Jackson Creek Stony Creek
Capability Area % of Area % of Area % of
Class (Sq.mi.) ‘Total (Sq.Mi.) Total (Sq.Mi.) Total
Analyzed Analyzed Analyzed
. Area Area - Area
3 3.20  10.0 4,02 11.0 11.00  24.0
5 20.16 63.0 28.12 77.0 27.60 60.0
Total . 32.00 100.0 . 36.52 100.0 46,00 100.0

C.L.I. Land Cépability for Waterfowl in the Graham,
Jackson and Stony Creek uplands show excellent productivity
potential (Adams and Hutchinson, 1968). However, potential is
low in valleys of these creeks. Table 30 indicates different
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capabllity classifications for waterfowl within one half

mile on either side of these creeks.

Table 30 - C.L.I. Land Capability for Waterfowl -
Graham, Jackson and Stony Creeks
(Adams and Hutchinson, 1968).

Graham Creek Jackson Creek Stony Creek

Area % of Area % of Area % of

Capability (Sq.mi.) Total (Sq.mi.) Total (Sq.mi.,) Total
Class Analyzed Analyzed Analyzed

. Areasa Area Area

1 6.72 21.0 7.67 21.0 5.06 11.0

0.96 3.0 1.09 .0 11.96 26.0

ﬁ 9.28 29.0 9.50 22.0 1.38 3.0

5 10.56 33.0 13.88 38.0 23.46 51.0

Total 32.00 100.0 36.52 100.0 46.00 100.0

Areas of Class 1 occur on uplands between the creeks.

~Phese lands are the most productive areas for waterfowl in

the Basin.

The main stems of these creeks are not consldered

productive waterfowl areas, since Classes 4, 5 and 6 predominate.

3.4.2.4 Maple-Hunter Marsh Complex

Stony Creek discharges into Maple Lake, which itself

has no definite natural outlet.

Since topography in the

Maple Lake area is relatively flat, extensive flooding occurred

Between 1962 and 1966, very high

when water levels were high.

water levels on Maple Lake caused flooding of up to 6000 acres

of hayland arcund the lake (Water Control and Conservation

Branch, 1967).

Y

Maple Lake has no natural above ground outlet therefore
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water levels were a function of the flow in Stony Creek.

A report (Water Control and Oonservation Branch,
1967)‘.; .. .. gescribed four proposals, any of
which if implemented, would alleviate problems assoclated
with flooding. One of these, thé Maple Leke Drain, has
subsequently been inplemented. This drain hydrologlcally
connects the Maple-Hunter Marsh Complex to the Souris River
and serves to regulate the water level in the Complex for
the benefit of farmers desirous of producing hay in the area.

The Maple Lake Drain will not be ahalyzed with respect
to'estimated wildlife populations alcng 1it. Table 31 indicates
arecas of different habitat types in the analyzed region around

end including the Maple-Hunter Marsh Complex.

Table 31 - Areas of Habitat Types - Maple-Hunter Marsh Complex

Habitat Area % of Total

Type . (Sq. Miles) Analyzed Area
Timber 4,43 16.0
Bush 0.86 , 3.1
Grassland 13.76 49,7
Cropland 2.53 9.1
Marsh 4,80 17.4
Bush/Grassland 0.00 0.0
Urban 0.00 0.0
Water 1.30 W
Total 27.68 100.0

Téble 32 indicates the estimated abundance of 1listed
species which may be found in the analyzed area around the

Maple-Hunter Marsh Complex.



Table 32 - Wildlife

Population Estimates - Maple-Hunter Marsh Complex

Habltat

Densitles per Habltet Area Estimated
Species Type Square Mile (square Miles) Population
American beaver River - - 'negligiblea
Muskrat River b 70,656~
Marsh 14,720-16,640 4.80 79,872

Mink All except urban & water 0.5 26.38 13
Sharp-talled grouse Grassland/Bush 75 14.62 1097
Ruffed grouse Timber/Bush 25 5.29 132
Hungarian partridge Bush 20 0.86 17
White-tailed jack rabbit Cropland/Grassland 16 16.29 261
Snowshoe hare Timber/Bush 300 5.29 1587
Red fox All except urban & water 0.75-1.00 26.38 20-26
Coyote Timber/Bush 0.75 5.29 4
Striped skunk Cropland 13.5 2.53 34
Red squirrel Timber 389 4,43 1723
American badger All except urban & water 0.5 26.38 13
Ermine All except urban & water 1.4 26.38 37
Lynx All except urban & water 0.05-0.19 26.38 1-5
Raccoon Tinber/Bush 10 5.29 53
Meadow vole All except urban, crop-

land, & water 128-216,876.8 25.15 1,124,241

White-talled deer

Waterfowl

Timber/Bush

All except urban & water

0-42

37.7

CLI Class 4-3.32 23-113
CLI Class 6-24.36

26.38 995

a. H. Goulden & I. Millikan (Personal communication)

b. Banfield (1974)

'
N
i

’
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This area does not have a high deer production nor
overwintering potential (Goulden et al., 1970). There are
small biocks of Class 3W lands, although these are merely
extensions of wintering areas associated with Lauder Sandhills.,

The ¢.L.I. Iand Capability for'Waterfowl in and around
Vaple Lake indicates a very high waterfowl production poten-
tial (Adams and Hutchinson, 1968). Eighteen point two seven
square miles is classified as 25, |

Robertson (1967) estimated a minimum population of
2500 ducks and 290 coots utilizing the Maple lLake zrea before
any substantial migration occurred., He also estimated a
minimum population of 6000 ducks and 1785 coots utilizing the

Hunter Marsh Complex.

3.4.2.5 Pipestone Creek (51.8 miles)

This creek has its source in Saskatchewan and meanders
across a good po;tion of the Basin's Aspen parkland before
discharging into Oak Lake. As the creek enters from
Saskatchewan, riparian vegetation consists 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, dykes and a diversion direct
the flow into Oak Iake along a shorter route. The actual
river channel flows further north before meandering eventually
into Cak ILake. A good portion of the old channel is now

marsh during years when water levels are high.
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This creek 1is larger than most of the creeks pre-
viously examined and probably does not freeze to the bottom
throughoﬁt its length each winter. However, when freeze-out
occurs there would be a die-off of the aquatic oriented
mammals. Muskrat and beaver would probably re-inhabit the
watercourse from Oak Lake in the sprihg.

Table 33 indicates areas of habitat types occurring
within spproximately one helf mile of eilther side of the

creek.

Table 33 - Areas of Habitat Types - Pipestone Creek

Habitat Area % of Total

Type (Sq. Miles) Analyzed Area
Timber _ 3.35 T.2
Grassland 3.58 . 7.7
Cropland 29.56 64.0
Marsh 0.33 0.7
Bush/Grassland 2.33 5.1
Urban 0.14 0.3
Water 0.10 0.2
Total 46,22 100.0

From the information illustrated in the previous table,
Table 34.estimates populations of certain spepies which may

be found along the creek.

The potentlal for deer production and overwintering is
excellent in this area (Table 35). This region is crucial
for maintenance of deer populations because it is the only

Wwintering area of significance in this portion of the Basin.



Table 34 - Wildlife

Population Eétimates - Pipestone Creek

Habitat Densities per Habltat Area Estimated
Specles ' Type " Square Mille (Square Miles) Population
American beaver River 32 51.82 155
Muskrat River 2 51.8 3 125
‘ Marsh o4 0.33
Mink : All except urban & water 0.5 45,98 23
Sharp-tailed grouse Grassland/Bush 75 12.74 956
Ruffed grouse Timber/Bush 25 10.18 255
Hungarian partridge Bush ' 20 6.83 137
White-tailled Jack rabbit Cropland/Grassland 16 33.14 530
Snowshoe hare Timber/Bush 300 10.18 3054
Red fox All except urban & water 0.75-1.00 45.98 34-46
Coyote Timber/Bush 0.75 10.18 8
Striped skunk Cropland 12.5 29.56 399
Red squirrel Timber 389 3.35 1303
American badger All except urban & water 0.5 45,98 23
Ermine All except urban & water 1.4 45.98 o4
Lynx All except urban & water 0.05-0.19 45,98 2-9
Ractoon Timber/Bush - 10 10.18 102
Meadow vole All except urban, crop- .-
- land, & water 128-216,876.8 16.42 - 101,723
White-talled deer Timber/Bush 0-42 CLI Class 1W-11.56
CLI Class 2-1.39
CLI Class 3-1.39
CLI Class 4-15.70 539-816
CLI Class 5-7.86
CLI Class 6-8.32
Waterfowl All except urban & water 37.7 45,98 1733

a. Densitles expressed per river mile

b. River mliles

-89-
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Table 35 - C.L.I. Land Capability for Ungulates SDeer) -
Pipestone Creek (Goulden et al., 1970

L]

Capabllity Area % of Total
Class (Sq. Miles) Analyzed Area
1w 11.56 ' 25.0
2 1.39 3.0
3 1.3% 3.0
4 15.70 34.0
5 7.86 17.0
6 8.32 18.0
Total 46,22 100.0

Examining the C.L.I. Capability for Waterfowl along
Pipestone Creek, it may be observed thgt the pctentisl for
waterfowl production is poor with areas of Class 4 (32.35
square miles), Class 5 (10.17 square miles) and Class 6 (1.39
square miles). However sreas of Class 2 (2.31 square miles)
occur in the uplénds of the anaiyzed area within one half mile

on either side of Pipestone Creek (Adams and Hutchinson, 1968).

3.4.2.6 Oak-Plum Lakes Complex

A substantial number of wildlife studles have been done
in and arocund this area. Oak Lake 1is the second largest lake
in the Canadian portion of the Sourls River Basin. Plpestone
Creek discharges into Oak Lake and Plum Creek drains the com-

plex out of South Plum Lake.
In 1956, the Plum Creek Diversion was built in order to

relieve the usual spring fldoding gituation. However, during

relatively dry years the water level of the complex drops,
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drying up marshes. Ducks Unlimited built a dam in 1958 where
Plum Creek drains Plum Lake and the entire Oak-Plum Lakes
Complex. It was built to combat this water table problem but
D.U. has not operated Plum Lake Dam because of an inabllity
to secure all required land rights (flood easements).

In 1959, approximately 65% of the surface water area
of Oak-Plum Lakes dried up.. This represented a decrease in
water level of approximately five feet. It caused a severe
winter kill of aquatic organisms and an 85% decline in water-
fowl population which indicates a loss of approximately 10,000
birds (Hale, 1975).

The Oak Lake Control structure was built in 1964 in an
attempt to solve the'problems associated with fluctuating
levels of the lake. The dam is located where Oak Lake flows
into the Plum Lakes system. It 1s a fixed crést concrete
structure with a full supply level of 1410 feet above sea
level (a.s.l.) and a storage capacity of 20,000 acre-feet
(Harrison, personal communication). Dykes were built in asso-
ciation with this dam to maintain the water in Cak Lake at the
full supply level.

Plum Lake is presently classes as a "semi-permanent”
water body since there 1is a continum of water throughout the
year during most, but not all years. Waterilevels decrease
after spring run-off and marshes dry up during periods of
drought (Bossenmaier, 1971).

mable 36 indicates sizes of habitat types in and around
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the QOak-Plum Lakes Complex.

Table 36 - Areas of Habitat Types - Oak-Plum Lakes Complex

Habitat Area % of Total

Type (Sq. Miles) Analyzed Area
Timber 2.51 4.8
Bush 0.31 0.6
Grassland : 17.45 33.3
Cropland 2.28 4.3
Marsh 13.15 25.1
Bush/Grassland 0.13 0.2
Urban 0.00 0.0
Water 16.64 31.7
Total 52.47 100.0

_ Table 37 indicates estimated abundance of wildlife

species in the analyzed area around the Oak-Plum Lakes complex.

Most of the analyzed area has poor potentlal for deer
production, although there are small areas of fairly good
wintering habitat;' Ad jacent to the north-east edge of Oak
Lake is an area of Class 2 (1.07 square miles) (C.L.I. Land
Capability for Ungulates (Deer)), and two small areas of
Clase 3W wintering habitat (2.15 square miles). However,
30.81 square miles of the area 1is Class 6 and 2.15 square
miles is Class 4 which indicates poor deer reproductive poten-
tial (Goulden et al., 1970).

This region is, during normal years, a most important
area for waterfowl in the Basin. There are substantial migra-
tion areas of Class 2S and 35S and Oak Lake 1itself 1s useful as

a staging area although productiom from the lake is l1limited.




Table 37 - wWildlife

Population Estimates - Oak-Plum Lakes Complex

‘b. Banfield (1974)

Habitat Densltlies per Habitat Area Estimated
Species Type " Squaze Mile (Square Miles) Population
American beaver River - - negligiblea
Muskrat River - b - . 193,568 -
Marsh 14,720-16,640 13.15 218,816
Mink All except urban & water 0.56 35.83 18
Sharp-tailed grouse Grassland/Bush 75 17.89 1342
Ruffed grouse Timber/Bush 25 2.82 71
Hungarian partridge Bush 20 0.31 6
White-talled Jack rabbit Cropland/Grassland 16 19.73 316
Snowshoe hare Timber/Bush 300 2.82 846
Red fox All except urban & water 0.75-1.00 35.83 27-36
Coyote Timber/Bush 0.75 2.82 2
Striped skunk Cropland 13.5 2.28 31
Red squirrel Timber 389 2.51 976
American badger All except urban & water 0.5 .35.83 18
Ermine All except urban & water 1.4 35.83 50
Lynx All except urban & water 0.05-0.19 35.83 2-7
Raccoon Timber/Bush 10 2.82 28
Meadow vole All except urban, crop-
land, & water 128-216,876.8 33.55 2,956,983
White-tailed deer Timber/Bush 0-42 CLI Class 2-1.07
CLI Class 3W=-2.15
CLI Class 4-2.15 65-193
CLI Class 6-30.81
Waterfowl All except urban & water 37.7 35.83 1351
8. H. Goulden and I. Millikan (personal communication)
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Table 38 indicates the areas of different C,L.I.

classification (waterfowl) found adjacent to the Oak-Plum
Lakes Complex.

Table 38 - C.L.I. Land Capability for Waterfowl -
Oak-Plum Lakes Complex (Adams and Hutchinson, 1968).

Capabilitj Area % of Total

Class ’ | (Sq. Miles) Analyzed Area
2 1.57 3.0
28 22,56 43,0
38 4,20 8.0
3M 10.49 20.0
4 7.35 14.0
5 1.05 2.0
6 5.25 10,0
Total 52,47 100.0

Robertson (1967) indicated a minlmum of 70,000 ducks
and 7,000 Coots utilizing the whole Oak-Plum Lakes complex in
August, He also éstimated that there was a minimum population
of 7,000 ducks and 3,500 Coots utilizing Oak Lake. Thils |
represents birds which nested, moulted or were raised in the
area, &8 no significant migraticn had yet occurred.

Robertson (1967) also states that fall populations of
White~fronted Geese peak near 2000, Canada Geese peak around
300. Only & few Snow Geese stage in the area during most
years.

Webb (1968) estimated annual waterfowl production could
be 25,000 jJuvenile birds, based on 1967 data, if the Plum Lakes

area was maintained as Ducks Unlimited originally envisioned,

i.e.41f the D.U. dam on Plum Lake was operationalized.
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3.4,2.7 Plum Creek (21.8 milea)
Plum Creek drains the entire Cak-Plum Lakes Complex

and meenders for 21.8 river miles until flowing into the
Souris River at the Town of Souris. Plum Creek 1s a serles of
marshes for most of its length until nearing the Souris River
where it becomes a fairly large creek. There 1s some forested
area near the creek, but riparian vegetation consists primarily
of species associated with marsh, bush, and grassland habitats.
Plum Creek is in 2 "no-flow" situation during some
winter months in most years (Appendix 1I). It 1s possible,
however, that deep water pockets may exist which are likely to

support a winter population of aquatic animals such as muskrat

and beaver.

Teble 39 indicates areas of habitat types within approxi-

mately one half mile on either side of the creek.

. Table 40 utilizes information presented in Table 39 to

estimate wildlife populations for species listed.

Table 39 - Areas of Habitat Types - Plum Creek

Habitat Area % of Total
Type (Sq. Miles) Analyzed Area
Timber 0.87 5.7
Grassland _ 7.54 49.6
Cropland , 5.03 ' 33.1
Marsh 0.64 4.2
Bush/Grassland 0.06 0.4
Urban : 0.66 4.3
Water 0.00 0.0

Total ' 15.21 ' 100.0




Table 40 -~ Wildlife Population Estimates - Plum Creek

. Habitat Densities per Habitat Area Estimated
Species Type Square Mile (Square Miles) Population
American beaver River 32 21.8° 65
Muskrat River o8 21.8b3 85
Marsh 64 0.64
Mink _ A1l except urban & water 0.5 14.55 7
Sharp-tailed grouse Grassland/Bush 75 8.01 601
Ruffed grouse Timber/Bush 25 1.28 32
Hungarian partridge Bush 20 C.41 8
White~tailed Jack rabbit Cropland/Grassland 16 12.57 201
Snowshoe hare Timber/Bush 300 1.28 384
Red fox A1l except urban & water 0.75-1.00 14.55 11-15
Coyote’ Timber/Bush ~0.75 1.28 1
Striped skunk Cropland 13.5 5.03 68
Red ‘squirrel Timber 389" 0.87 338
American badger All except urban & water - 0.5 14.55 7
Ermine All except urban & water 1.4 14.55 20
Lynx All except urban & water 0.05-0.19 14.55 1-3
~ Raccoon Timber/Bush 10 1.28 13
Meadow vole All except urban,'crop-

land, & water 128-216,876.8 9.52 184,002

White-tailed deer Timber/Bush 0-42 CLI Class 3-1.16
CLI Class 4-2.33 31-84

CLI Class 6-11.06
Waterfowl All except urban & water 37.7 14.55 549

a. Densities expressed per river mile

'b. River miles

_99-
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' peer production potential is almost nil along Plum
Creek and no wintering areas are found in the immediate area
(Goulden et al., 1970). C.L.I. Class 3 constitutes 1.16
square miles; 2.33 square miles is rated at Class 4 and the
remaining 14.31 square miles 1s Class 6.

However, since Plum Creek is primarily marsh for a
good portion of 1ts length, waterfowl production potential
is high (Adams and Hutchinson, 1968). These areas have a
rating of Class 2 (2.91 square miles). The remalning analyzed
area is Class 4 (6.26 square miles); Class 5 (4.80 square

miles) and Class 7 (0.58 square miles).

3.4,.2.8 Elgin Creek (9.7 miles)

This creek has its source north-east of Whitewater
Lake and flows almost due north until it joins the Souris
River downstream from the Town of Souris. Agricultural use
of thé land in this area extends to the creek's bank in

places. Bush is the only other major riparian vegetation

type found along the creek.

Aquatic organisms have sufficient opportunity to over-
winter in Elgin Creek reservolr providing drastic fluctuations
or draw-downs in the water regime do not occur.

Table 41 indicates areas of different habitat types

found along Elgin Creek.
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Table 41 - Areas of Habitat Types - Elgin Creek

Habitat Area % of Total
Type (Sq..Miles) Analyzed Area
Timber 0.00 - 0.0
Bush 1.58 12.3
Grassland : 0.18 1.4
Cropland 10.91 85.0
Marsh 0.04 0.3
Bush/Grassland 0.00 0.0
Urban 0.04 0.3
Water 0.08 0.7
Total 12.83 100.0

From the previous table, population estimates may be

made for certain species (Table 42).

Potential for deer production or overwintering is neg-
ligible with the C.L.I. Land Capability for Ungulates (Deer)
rating only O.64 square miles of the analyzed area as Class 3.
The remainder of the area is Class 5 or 6 (Goulden et al.,

1970).
wWaterfowl production potential is poor with lands

rated at Class 3, 4, 5 and 6.

3.4.2.9 Black Creek (21.1 miles)

This creek has its source near Nesbitt and flows 1n an
easterly direction for 21.1 miles joining the Souris River
approximately one mile north of Wawanesa. Most of the
analyzed area 1s cropland with cultivation often extending
to creek edge, however a substantial block of timber pre-

dominates as the creek enters the Souris River. Table 43



Table 42 - Wildlife

Fopulation Estimates - Elgin Creek

Habltat

Densities per Habltat Area Estimated
Specles Type Square Mile (Square Miles) Population
American beaver River 3a 9.7b 29
Muskrat River o2 9.7bg op
Marsh 64 0.04
Mink All except urban & water 0.5 12.71 6
Sharp-tailed grouse Grassland/Bush 75 1.76 132
Ruffed grouse Timber/Bush 25 1.58 40
Hungarlan partridge Bush 20 1.58 32
White-tailed Jack rabbit Cropland/Grassland 16 11.09 177
Snowshoe hare Timber/Bush 300 1.58 474
Red fox All except urban & water 0.75-1.00 12.71 10-13
Coyote Timber/Bush 0.75 1.58 1
Striped skunk Cropland 13.5 10.91 147
Red squirrel Timber 389 0.00 0
American badger All except urban & water 0.5 12.71 6
Ermine All except urban & water 1.4 12.71 18
Lynx All except urban & water 0.05-0,19 12.71 1-2
Raccoon Timber/Bush 10 1.58 16
Meadow vole All except urban, crop-
land, & water 128-216,876.8 1.80 9950
White-tailed deer Timber/Bush 0-42 CLI Class 3-0.64
CLI Class 5-1.78 13-55
CLI Class 6-10.30
Waterfowl All except urban & water 37.7 12.71

479

a. Densities expressed per river mile

: b. River miles

-89-
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indicates areas of different habitat types.

Table 43 - Areas of Habitat Types - Black Creek

Habitat Area % of Total

Type (sq. Miles) Analyzed Area
Timber l.11 11.0
Bush . 0.05 0.5
Grassland : 0.60 6.0
Cropland 7.65 76.5
Marsh 0.12 1.2
Bush/Grassland 0.48 4.8
Urban 0.00 0.0
Water 0.00 0.0
Total 10.01 100.0

By utilizing information from the previous table, popu-
lation estimates of certain wildlife species may be made
(Table 44). |

Potential for deer production is minimal along Black
Creek. However, near the confluence with the Sourils Ri#er,
2.50 square miles of the analyzed area is rated C.L.I. Class 2
(Imrie et al., 1974).

| Waterfowl production potential 1s also negligible along

Black Creek and within one half mile on either side with C.L.I.
Class 4, 5 and 6 dominating (Hutchinson and Adams, 1970).

3.4.2.10 Oak Creek (9.8 miles)
This tributary of the Sourls River has its source in

the pothole region between Baldur and Belmont and flows about
9.8 river miles 1in a westerly diriction, where it Joins the

Souris River south of Treesbank. Table 45 indicates areas of



Table 44 - wildlife Population Estimates - Black Creek

Habitat

Densities per Habitat Area Estimated
Specles Type Square Mile ( Square Miles) Population

American beaver River 38 21.1° 63
Muskrat River 22 21.lb

Marsh 64 o.12§ >0
Mink All except urban & water 0.5 10.01 5
Sharp-tailed grouse Grassland/Bush 75 1.13 85
Ruffed grousge Timber/Bush 25 1.16 29
Hungarian partridge Bush 20 0.05 1
White-tailed Jack rabbit Cropland/Grassland 16 8.25 132
Snowshoe hare Timber/Bush 300 1.16 348
Red fox All except urban & water 0.75-1.00 10.01 8-10
Coyote Timber/Bush 0.75 1.16 1
Striped skunk Cropland 13.5 7.65 . 103
Red squirrel Timber 389 1.11 432
American badger All except urban & water- 0.5 10.01 5
Ermine All except urban & water 1.4 1 10.01 14
Lynx All except urban & water 0.05-0.19 10.01 1-2
Raccoon Timber/Bush 10 1.16 12
Meadow vole All except urban, crop-

land, & water 128-216.876.8 2.36 21,351
White-tailed deer Timber/Bush 0-42 CLI Class 2-2.50 76-129
. CLI Class 5-7.51

Waterfowl All except urban & water 37.7 10.01 377

a. Densitles expressed per river mile

b. River miles

-OL-
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_habitat types found within one half mile on elther side of

Cak Creek.

Table 45 - Areas of Habitat Types - Oak Creek

Habltat Area % of Total

Types (Sq. Miles) Analyzed Area
Timber 1.94 23.2
Bush 0.41 4.9
Grassland 2.68 32.1
Cropland 3.07 36.8
Marsh 0.00 0.0
Bush/Grassland 0.26 3.0
Urban 0.00 0.0
Water 0.00 0.0
Total 8.36 : 100.0

Table 46 estimates wildlife populations of listed
species along Oak Creek.

Potential for deer production immediately ad jacent to
Oak Creek is fairly high with a C.L.I. Land Capability for
Ungulates (Deer) rating of Class 2 for 0.25 square miles of
the analyzed area. Some wintering habitat (0.50 square miles)
is also present in the analyzed area but this 1s merely an
extension of the Class 3W deer habitat found along the
Assiniboine River (Imrie et al., 1974).

| Waterfowlyproduction is negligible along this water-

course. C.L.I. ratings indlcate a capabllity of Class 4 to 7

for the area analyzed (Hutchinson and Adams, 1970).

3.4.2.11 whitewater Lake
This lake is the largest in the Souris River Basin.



Table 46 - Wildlife Population Estimates - QOak Creek

Habitat

: Densgltles per Habitat Area Estimated
Species Type Square Mile (Square Miles) Population

American beaver River 32 9.8b 29

Muskrat River o8 9.8b
Marsh | 64 o.oo; 20
Mink . All except urban & water 0.5 8.36 4
Sharp-tailed grouse Grassland/Bush 75 . 3.35 251
Ruffed grouse Timber/Bush 25 2.35 59
Hungarian partridge Bush 20 0.41 8
White-talled Jack rabbit Cropland/Grassland 16 5.75 92
Snowshoe hare Timber/Bush 300 2.35 705
Red fox All except urban & water 0.75-1.00 8.36 6-8
Coyote Timber/Bush 0.75 2.35 2
Striped skunk Cropland 13.5 3.07 43
Red squirrel Timber 389 1.94 755
American badger All except urban & water 0.5 . 8.36 4
Ermine All except urban & water 1.4 8.36 12
Lynx All except urban.& water 0.05-0.19 8.36 0-2
Raccoon Timber/Bush 10 2.35 24

Meadow vole All except urban, crop-

land, & water 128-216,876.8 5.29 17,309

White-talled deer Timber/Bush 0-42 CLI Class 3 g gw
OLI Class 5-0.23 41-76

CLI Class 5-3.26

_ CLI Class 6-2.42

Waterfowl All except urban & water 37.7 8.36 315

' a. Densitles expressed per river mile

b. River miles

_aL-
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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 fluctuations over the
years. Normal conditions of the lake appear to occur when
water levels are close to the long term average of 1626,8
feet a.s.l., (Ransom and Hochbaum, 1972), . Under these cir-
cunstances, there are approximately 15,000 acres of open

water with extensive beds of sage pondweed (Artemisia 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 7,000 acres
that are flooded seasonally (Ransom and. Hochbaum, 1972).

At an average level of 1628.8 feet, the lake covers
approximately 15,000 acres to an average depth of 2,5 feet,
It occasionally reaches 1630 feet a.s.l. and covers 25,500.
acres (Ransom and Hochbaum, 1972), However, the lake reached
a high of 1631.5 feet a.s.,l. in 1975 and exceeded 1632 feet
a.s.l. in 1976 (Austford, personal communication),

Table 47 indicates areas of different habitat types

found adjacent to Whitewater Lake,
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Teble 47 - Areas of Habitat Types - Wwhitewater Lake

Habitat Area % of Total

Type (Sq. lMiles) Analyzed Area
Timber 0.21 0.6
Bush 0.45 1.3
Grassland 4,51 13.5
Cropland 2.81 8.4
Marsh 5.59 16.7
Bush/Grassland 0.06 0.2
Urban 0.00 0.0
Water 19.89 59.3
Total 33.52 100.0

Tabie 48 esgtimates populations of certain species
found around and on Whitewater Lake. -

waterfowl production is relatively low at Whitewater
Lake compared tc potential nesting cover. However, concen-
trations as high as 130,000 ducks, 20,000 swans and more than
10,000 geese have'been observed on Whitewater Lake during fall
staging (Davies, 1968).

Muskrat production varies from nil to very high depend-
ing on marsh conditions. Only two muskrat lodges were known
to exist on Whitewater Lake at freeze-up in 1970 (Ransom and
Hochbaum, 1972). In 1946, lodges numbered in the thousands
with 11,914 muskrats harvested that spring (Anon., 1946). In
1970-71, the lake completely froze to the bottom. This indi-
cates the daifficulties encountered in estimating wildlife popu-

lations in and around the lake because of these drastic water

level fluctuations. 3,



Table 48 - Wildlife

Population Estimates - Whitewater Lake

Habitat Densities per Habitat Area  Estimated
Specles’ Type Square Mile (Square Miles) Populatlon
American beaver River - - negligiblea
Muskrat River/Marsh - - negligible®
Mink All except urban & water 0.5 13.63 ' 7
Sharp-talled grouse Grassland/Bush 75 4,96 372
Ruffed grouse Timber/Bush 25 0.66 17
Hungarian partridge Bush 20 0.45 9
White-tailed jack rabbit Cropland/Grassland 16 7.32 117
Snowshoe hare ‘Pimber/Bush 300 0.66 198
Red fox All except urban & water 0.75-1.00 13.63 10-14
Coyote Timber/Bush 0.75 0.66 1
Striped skunk Cropland 13.5 2.81 38
Red squirrel Timber 389 0.21 82
American badger All except urban & water 0.5 13.63 T
Ermine All except urban & water 1.4 13.63 19
Lynx A1l except‘urbanv& water 0.05-0.19 13.63 1-3
Raccoon Timber/Bush 10 - 0.66 7
Meadow vole All except urban, crop-
, land, & water 128-216,876.8 10.82 1,252,338
White-talled deer Timber/Bush 0-42 CLI Class 4-0.55
, CLI Class 5-0.55 6-48
CLI Class 6-12.53
- Waterfowl All except urban & water 37.7T 13.63 514

a. Ransom and Hochbaum (1972)

-gL-
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Table 49 shows relative importance of Whitewater Lake
compared to other lakes in the area with respect to staging

and migration of waterfowl.



Table 19 The importance of Whitewater Lake to migrating ducks and geese relative to a group of lakes
and marshes including Maple, Hunter, Oak, Plum, Bone, Overend, Pelican, Lorne, Louise, Rock
and Swan Lakes during 1967, 1968 and 1969 as determined by aerial surveys
(Ransom and Hochbaum, 1972)

WHITEWATER LAKE OTHER SOUTHWESTERN LAKES IMPORTANCE RATIO
Total Ducks  Av. No. of Ducks Total Ducks Av. No. of Ducks
A1l Flights per Flight A1l Flights per Fiight Whitewater/Other Lakes
1967 (6 flights) 509,085 84,847 162,135 27,022 3.1/1
1868 (7 flights) 359,000 51,286 122,116 i 17,445 2.9/1
1969 (5 flights) 191,000 - 38,200 : 107,355 ; 21,451 1.8/1
'1,059,085 58;838 391,606 25,645 2.7/1

Total Geese Av. No. of Geese Total Geese Av. No. of Geese

A1l Flights per Flight A1l Flights per Flight
1967 (6 flights) 13,448 2,241 3,779 629 3.7/1
1968 (7 flights) 21,059 3,008 2,301 328 9.1/1
1969 (5 flights) 7,716. 1,543 2,351 - 470 3.3/1
' 42,223 2,36 8,431 468 5.1/1

Percentage of total for Whitewater: Ducks (73%) Geese (83%)

=-1lL -



CHAPTER 4
PRESENT USE OF WILDLIFE
IN THE MANITOBA PORTION
OF THE SOURIS RIVER BASIN

4.1 Introduction
Consumptive usé of wildlife in the Souris River

Basin has been measured for residents and non-residents of
Manitoba. Speciles investigated included upland game birds,
white-tailed deer, fur bearers and migratory game birds.
Raw data were acquired from Federal and Provincial reports,
questionnaire results, publications and progress notes rele-
vant to the Souris River Basin.

Analysis involved acqulring data on analytical units
(of which the Souris River Basin 1is a portion) for the par-
ticular resource being investigated. The Basin area as a
percentage of the unit area was determined for each resource.
Data for the unit were then extrapolated for the Basin using
this figure. It was assumed that resource use was evenly

distributed over the total area of the analytical unit.

4,2 Upland Game Birds

The following data were extrapolated from questionnailre
results returned from Upland Game Bird Unit 9 (Figure 4).

The questionnaires were distributed and analyzed by the

¥Due to the structure of the Souris River Bas;n Spudy, ex-
amination of the non-consumptive use of the wildlife resource
(vird-watching, canoeing, etc,) was contglned under the Reg-
reation Sector's terms of reference and is therefore not dis-

cussed in this paper.
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Manitbba Department of Renewable Resources and Transportation
Services. ,

The Manitoba portion of the Souris River Basin is
approximately 20% of Upland Game Bird Unit 9, by area.
information presented in Tables 50, 51-and 52 were extrapo-
lated from questionnaire results using the assumption that
20% of the hunters in Unit 9 hunt in the Souris River Basin
and that 20% of the birds taken from Unit 9 are harvested in
the Basin. In addition, it has been assumed that 20% of the

hunter-days occur within the Basin.

Table 50 - Estimates of Resldent Upland Game Bird Hunter
Activities for 1972-75: Souris River Basin.

' Sharp- :
Year Hunters Days Days/ Tailed Ruffed Spruce Hungarian Total
Hunter Grouse Grouse Grouse Partridge Harvest

1974-75 1,736 7,580 4.37 2,576 1,117 263 991 4,947
1973-74 1,156 5,485 4.74 2.223 1,350 110 1,223 4,906
1972-73 2,833 12,269 4.33 5,099 5,069 897 1,971 13,036

Table 51 - Estimates of Non-Resident Upland Game Bird Hunter
Activities for 1972-75: Souris River Basin.

Sharp-
Year Hunters Days Days/ Talled Ruffed Spruce Hungarian Total
Hunter Grouse Crouse Grouse rartridge Harvest

1974-75 83 332 4.00 147 33 3 55 238
1973-74 86 325 3.78 182 63 - 82 327
1972-73 213 693 3.25 231 243 4 99 7T

Table 52 1s the addition of data contained in Tables 50

and 51, indicating the total estimated Game Bird Hunter Use

for the Souris River Basin.
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Table 52 - Estimates of Total Upland Game Bird HunterlActivities
' for 1972-75: Sourls River Basin.

Sharp-
Year Hunters Days Days/ Tailed Ruffed Spruce Hungarian Total
Hunter Grouse Grouse Grouse Partridge Harvest

o775 1,819 7,912 4.35 2,723 1,150 266 1,08 5,185
1973-T4 1,242 5,810 n.68 2,405 1,413 110 1,305 5,233
1972-73 3,046 12,962 4.26 5,330 5,312 901 2,070 13,613

Hunter pressure occurs primarily in the Turtle Mountain
area for ruffed grouse, north of Whitewater Lake and in the
Broomhill, Lyleton, pierson area for sharp-tailed grouse
(Wardley and Peterson, personal communication). West of
Highway 83 and from the U.S. border fo Highway 2, there is
minimal hunting pressure although upland game bird population
densities are usually high, especially sharp~talled grouse
(Wardley and Peterson, personal communication). )

| Areas around and including the Lauder Sandhills W.M.A.
support a high level of hunter effort (Wardley and Peterson,
personal communication). This area is especilally important
for Hungarian partridge since hunting partridge occurs pri-
merily in the agricultural regions of the Basin. Upland game
bird hunter pressure in the Souris River Bend W.M.A, is pri-
marily dependent on speciles population densities, seemingly

moreso than for other areas of the Basin.

4.3 white-tailed Deer

Data were extrapolated from results of deer hunting
4\ .
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questionnaires distributed and analyzed by Manitoba's
Department of Milnes, Resources and Environmental Management.
Results £rom Big Game Hunting Areas (G.H.A.) 27, 28, 29 and
29A were used in this report. Although these G.H.A. have
occasionally been altered over the years, available data have
been applied to the most recent delineation of these areas.

Figure 5 1llustrates that the Souris River Basin tra-
verses portions of six Big Game Hunting Areas. Specifically,
these are G.H.A. 27, 28, 29, 294, 31 and 31A. To facilitate
analysis, data used for the Souris River Basin are the addi-
tién of information estimated from G.H.A..28 plus 62% of
Area 27 plus 50% of Areas 29 and 29A. These percentages were
determined by calculating the fraction of the Basin area in
relation to the total area of the analytical unit. It is
further assumed that deer taken from the Souris Basin sit-
uated in Areas 31 and 31A would be offset by harvest in the
remainder of G.H.A. 28, not included in the Basin.

Table 53 = Estimated White-tailed Deer Hunter Activities:
Souris River Basin

% Total
Days/ Success Retrieved
Year Hunters Days Hunter Rate Kill
1973=74 5633 = 14,836 2.63 44 .9 2531
1972-73 5326 14,445 2.71 49.8 2652
1971-72 4h27 12,728 2.88 64.9 2871
1970-71 2359 4,888 2.07 46.9 1108
1969-70 4543 10,505 2.31 52.0 2363
1968-69 6107 15,197 2.49 54.0 3298

From the data presented in Table 53, 1t is not possible
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to determine the number of resident or non-resident hunters.
Prior to 1974, deer hunting was concentrated in fairiy
speciric areas within the Basin. A substantial proportion of
the deer hunting sctivities took place in areas where optimsl
nabitat exists(C.L.I. Class 1, 2, or 3). These areas include
land adjacent to creeks between the Sburis River and the
Saskatchewan border up to and including Pipestone Creek. Of
significance, however, are areas around Gainsborough Creek,
Antler River and the Lauder Sandhills W.M,A. Two other fairly
important regions are the Souris River Behd W.M.A, and Tuftle
Mountain. In addition, some hunting occurred in the area
between Whitewater Lake and Regent and from Highway 2 north

to the Town of Sourils (Wardley and Peterson, personal communi-

cation).

4.4 Fur Bearers
The Souris River Basin in Manlitoba is totally contained

within Director Zone 3 of the Manitoba Registered Trappers
Assoclation (M.R.T.A.) and specifically the Local Fur Councils
(L.F.C.) of Virden and Boissevain (Figure 6).

Table S4 indicates the fur harvest data for Manitoba
from 1965;66 through 1974-75. The table includes only those
species which were harvested from either the Virden or
Boissevain L.F.C. in 1971-72 because this 1s the only year
in which a detailed breakdown by species and by Local Fur

Council is available.
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Table 54 - Manitoba Fur Harvest for the Perlod 1965/66-1974/75*(Manltoba Department
of Renewable Resources and Transportation Services, 1974)

65/66 66/67 67/68 68/69 69/70 TO/TL Ti/7T2 T2/73 T3/7T%  TA/T5

Badger 147 315 279 301 425 330 409 573 699 608 |
Beaver 36,774 33,545 42,742 145,605 43,477 35,863 38,715 45,483 34,334 38,046
Coyote 3,197 3,241 2,110 5,304 4,871 5,194 9,445 14,270 13,225 9,734
Ermine 32,034 13,354 26,394 23,325 10,613 5,043 3,765 10,133 5,869 18,205
Cross Fox 180 86 115 178 253 227 366 608 229 216
‘Red Fox 5,593 7,071 14,866 8,538 9,363 7,186 11,047 14,337 14,838 10,129 .,
Silver Fox 41 13 23 52 34 31 62 59 - 101 29 ?\,
Lynx 1,171 1,102 1,389 4,088 6,695 6,228 7,309 4,520 1,476 779
Mink 15,778 20,099 25,874 33,104 21,522 = 9,592 10,686 20,368 10,904 12,420 ?
Musxrgt 589,290 387,875 442,268 294,116 250,212 388,714 472,579 247,175 122,182 285,557 f
Rabbit 1,803 1,010 973 1,107 703 310 85 2,250 65 223 5*
Raccoon 733 725 oh6 1,596 = 2,046 772 1,786 4,315 2,892 4,247

© Skunk 83 43 27 68 33 35 31 61 42 27
Squirrel 60,171 58,938 168,653 91,310 50,380 21,820 26,828 25,281 24,324 57,374
Wolf 191 213 139 118 138 167 324 332 349 395

NOTE: Species listed are only those which were harvested from Virden or Boissevain L.F.C.
during 1971-72 season,
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‘Ten years of fur harvest data are included in the pre-
vious table in order to indicate harvest of species whose
populations are cyclic. If analyses were attempted with only
a few years of data, a biased estimate of average, high and
low fur harvests might be made for the Basin, depending on
the stage of a species' particular cycle.

Extrapolations were made for the Virden and Boissevain
L.F.C. In both cases 1971-72 is the oniy year in which the
data are avallable for the actual harvest of each species.
The other years are extrapolations based on the prowincial
trendsvfound in Table 54. It 1s assumed that percent change
in provincial fur harvest from year to year for each species
is applicable to the two Local Fur Councills relevant to the
Sourls River Basiﬁ (Stardom, personal communication). Since
a detailed breakdown 1s only available for 1971-72, all
extrapolations for these L.F.C.'s are based on that year using
percent change 1n provincial fur harvest.

A portion of the Souris River Basin constitutes 70.0%
of the Virden L.F.C., by area. Similarly, the remalnder of
Manitoba's Souris Basin accounts for 43.6%, by area, of the
Boissevain L.F.C. Therefore, it 1is assumed that 70.0% of the
fur bearer harvest from the Virden L.F.C. and 43.6% of the
harvest from the Boissevain L.F.C., occurs in the Souris River
Basin. Using this analytical technlque, it is assumed that
harvest 1is evenly distributed over the entire area of each

L.F.C. A further assumption must be made with respect to
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species harvestead in the two Local Fur Councils. Some
specles were harvested in the Boissevain L.F.C. which were
not harvésted in the Virden L.F.C. in 1971-T2. It must be
assumed, therefore, that speciles included in these tables
are only those which had a possibility of being harvested
over the ten year analytlcal period. |

Tables 55, 56 and 57 1ndlcate estimations of the fur
haprvest from the Manitoba portion of the Souris River Basin.
Table 55 shows the estimated harvest of fur species within
the portion of the Basin included in the Virden Local Fur
Coﬁncil.

Table 56 is the estimated harvest of fur bearers within
the portion of the Basin included in the Boissevain L.F.C.

Table 57 1s the combination of Tables 55 and 56 and
indicates an estimation of harvested fur bearers, by specles,
from the Souris River Basin.

Table 58 displays data availlable for 1972-73 indicating
numbers of trappers residing in communities within the bound -
aries of the Souris River Basin.

Special consideration should be glven to the communities
of Oak Lake (19 trappers in 1972-73) and Virden (35 trappers
in 1972-73). Considering the proximity of fhese communities
to the Basin, it 1s conceivable that many of these trappers
trap within the Basin. Alternately, it is likely that trappers
residing in communities within the Basin but on the very edge,

such as Mariapolis and Baldur, trap outslde the Basin.



Table 55 - Estimated Fur Harvest for the Period 1965/66-1974/75: Souris River Basin as a
Portion of Virden L.F.C.

Year

Species 1965= 1966=  1967=T968=" 1969~ 1970~ 1971~ 1972 1973= 1974- -

66 67 68 69 70 71 72 73 Th 75 Average
Badger 16 . 35 31 33 48 36 45 64 68 67 45
Beaver 309 281 358 382 301 301 325 382 289 318 325
Coycte 67 67 44 111 - 102 109 197 297 275 202 147
Ermine 405 169 334 295 134 64 48 128 T4 230 188
Red Fox 273 345 237 4ar 457 351 540 701 723 496 4s4 -
Lynx 11 13 444311 '
Mink 617 785 1,012 1,294 841 376 418 798 426 484 705 ‘e
Muskrat 12,450 8,196 9,345 6,215 5,427 8,187 9,985 5,192 2,596 5,991 7,358 '
Raccoon 75 T4 o7 162 209 78 182 440 295 431 204°

Squifrel 113 111 317 172 95 4 50 48 46 108 110




Table 56.- Estimated Fur Harvest for the Period 1965/66-1974/75: Souris River Basin as a
Portion of Bolssevain L.F.C.

Year

Specles T965- 1966-  1967- 1968- 1969- 1970- I971- 1972- 1973- 1974~

66 67 68 69 70 71 T2 73 T4 75  Average
Badger 8 18 15 17 24 19 23 32 40 34 23.0
Beaver 376 343 436 466 366 366 395 464 348 388 395
Coyote 174 177 116 290 266 283 516 779 722 531 385
Ermine 737 308 608 538 245 116 87 233 135 419 343
Cross Fox 1l 0] 0 1 1 1 2 3 1 1 1
Red Fox 339 428 294 517 567 435 669 869 896 615 563 -
Silver Fox 0 0 0 1 0 0 1 1 1 0 1 8
Lynx 0 0 0 2 3 3 3 2 0 0 1 '
Mink 494 630 811 1,037 674 301 335 640 341 397 566
Muskrat 14,204 9,350 10,661 7,090 6,032 9,341 11,391 5,923 2,962 6,835 8,370
Rabbit 638 358 344 392 249 110 30 796 23 79 302
Raccoon 60 59 78 131 168 63 146 354 237 347 164
Skunk L 2 1 3 1 1 1 3 2 1 2

Squirrel 1,119 1,096 3,136 1,698 937 “4ou 499 469 454 1,067 1,088
Wolf 3 4 2 2 2 3 -5 5 6 6 4




Table 57 - Estimated Fur Harvest for the Period 1965/66-1974/75: Souris Rlver Basin.

Year

Species 1965- 1966- 1967- 1968- 1969~ 1970- 1971~ 1972- 1973- 1974-

66 67 68 69 70 71 72 73 T4 75 Average
Badger 24 53 46 50 72 55 68 96 118 101 . 68
Beaver 658 624 794 848 667 667 720 846 637 7U6 650
Coyote 241 244 160 401 368 392 713 1,076 997 733 533
Ermine 1,142 477 942 833 379 180 135 361 209 649 531
Cross Fox 1 0 0 1 1 1 2 3 1 1 1
Red Fox 612 773 541 934 1,024 786 1,209 1,570 1,619 1,111 1,018
Silver Fox 0 0 0 1 0 o - 1 1 1 0 1 \;
Lynx - 1 1 1 5 7 7 7 5 1 1 T
Mink 1,111 1,415 1,823 2,331 1,515 677 753 1,438 767 881 1,271 '
Muskrat 26,654 17,546 20,006 13,305 11,459 17,528 21,376 11,115 5,558 12,826 15,737
Rabbit 638 358 344 392 249 . 110 30 796 23 79 302
Raccoon 135 133 175 293 377 141 328 794 532 778 369
Skunk 4 2 1 3 1 1 1 3 2 1 2
Squirrel 1,232 . 1,207 3,453 1,870 1,032 445 449 517 500 1,175 1,188

wolf 3 4 2 2 2 3 5 5 6 6 4
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Table 58 - Numbers of Trappers Residing in Communities
within the Souris River Basin - 1972-73.

Community Number of Trappers
Baldur ‘ 22
Belleview -2
Belmont 32
Boissevain 29
Carol 4
Coulter 6
Cromer , 3
Deleau 3
Deloraine 66
Dunrea 12
Elgin 4
Elva 1
Fairfax 1
Finlay 2
Goodlands !
Hartney 10
Lauder 3
Lyleton 7
Mariapolis 13
Medora 2
Melita 22
Minto , ' 1
Napinka 1l
Nesbitt 6
Pierson . 12
Pipestone 6
Reston 7
Sinclair 3
Souris 16
Tilston 3
Treesbank 1
Wawanesa 16
Woodnorth 1

TOTAL 321
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There are some preliminary data a#ailable, indicating
the annual trapper use of the furbearing resource, however
it is not yet of the nature to allow valld analyses.

Within the Basin, there has been minimal active trapping
of aquatic furbearers outside of Oak-Plum Lakes, Turtle
Mountain and Whitewater Lake. Mink are trapped in many of
the small tributaries east and south of Souris, such as Elgin
Creek (Wardley and Peterson, personal communication). |

Fox and coyote are hunted intensively from snowmobiles
in an area bounded by Graham Creek and the Souris Rlver, west
and south to the Saskatchewan and U.S. borders (Wardley and
Peterson, personal communication). In addition, there 1is
fairly heavy hunting pressure on fox and coyote in the Lauder,

Turtle Mountain and Whitewater Lake areas (Wardley and Peterson,

personal communication).

4,5 Migratory Game Birds

Data were extrapolated from queétionnaire results dis-
tributed and analyzed by the Canadién Wildlife Service (C.W.S.).

Table 59 indicates the residence of hunters purchasing
Manitoba migratory game bird hunting permits.

Detailed analysis of information presented in this
table elther by Strata or ideally by degree-blocks, was not
possible because detailed data were not available.

Some waterfowl hunter-use information is available by
degree-blocks for Manitoba, however, it 1is in a form whereby

any analysis is subJect to a certain amount of error due to

assumptions which have to be made.



Table 59 - Manltoba Sales of Migratory Game Bird Hunting Permits by Resldence.

(C.W.S. Progress Notes, 1972-76).

Residence Year

of '
Applicant 1967 1968 1969 1970 1971 jo72 1973 1974 1975
Manitoba 33,425 36,346 38,395 36,064 37,270 38,234 38,742 34,760 39,906
Non-Manitoban .
Canadlian 397 374 614 489 Lgy 956 309 358 352
Non-Canadian 1,591 1,757 2,170 2,318 2,665 1,943 2,643 2,049 2,588
Unknown 207 235 432 359 541 505 17 - -
Total | 35,620 38,712 41,011 39,230 40,960 41,133 41,711 37,107 .42,846

—”ﬁ-
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The Souris River Basin is included 1n three degree-
blocks. Specifically, these are 49°N latitude 99°W longi-
tude, 4GON latitude, 100%W longitude and 49°N latitude, 101°W
longitude. These reference points refer to the southeastern
corner of a degree-block (Figure 7). | |

In estimating the waterfowl harvests presented in the
following tables, a number of assumptions were necessary. It
was assumed that 63.2% of the active duck hunters in Strata 01
were successful in retrieving at least one shot duck (C.W.S.
Progress Notes, 1972-76). Similarly, it was assumeaq that 67%
of the active goose hunters were successful in retrieving at
least one shot goose (C.W.S. Progress Notes, 1972-76). 1In
addition, the assumption was made that 94% of successful goose
hunters were Canadian (C.W.S. Progress Notes, 1972-76). These
assumnptions are necessary in order to realize a connection

between C.W.S. raw data sheets and information contained in

the following tables.

Table 60.- Waterfowl Harvest Data for Degree-Block 49°N 99°w.
(C.W.S., 197k)

Active ﬁi{iée Retrieved Kill
Year Hunters Days Hunter Geese Ducks
1973 1483 11,730 7.90 - 3578 9,228
1972 1634 13,020 7.96 1788 14,457
1971 2019 11,251 5.57 2718 14,577
1970 1716 12,952 7.54 3100 16,420

1969 2086 15,950 7.64 2524 25,295
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Table 61 - Waterfowl Harvest Data for Degree-Block 49°N 100°W.
(C.W.S., 1974)

Actlve §2Zi€e Retrieved Kill
Year Hunters Days Hunter Geese Ducks
1973 1686 9,834 5.83 4815 10,960
1972 2l1p 18,154 7.52 5749 22,800
1971 2304 14,052 6.09 4625 18,426
1970 2363 19,362 8.19 4737 27,636
1969 2003 16,242  8.10 2437 17,100

Table 62 - Waterfowl Harvest Data for Degree-Block 49°N 101°%.
(C.W.S., 197k) ~

retive Eizice Retrieved Kill
Year Hunters Days Hunter Geese Ducks
1973 398 2,786 7.00 609 1,757
1972 207 85U 4,12 1,318 1,668
1971 224 1,528 6.82 372 2,796
1970 166 4,300 9.22 879% 5,698
1969 403 - 2,268 5.62 N/A 3,094

*Total should be greater: data for retrieved kill by American
hunters were not availlable. N

The Souris River Basin constitutes 23% of degree-block
49°y 99°W, 68% of degree-block 49°N 100°W, and 81% of degree-
block 49°N 101°W, by area. It was assumed that there is an
even distribution of harvest and hunter—days:over the degree-
block. Using these assumptions, an estimation of Manitoba
hunter-use in the Souris Basin can be made. Table 63 repre-
sents estimated waterfowl harvest data for the Basin. It

was complled by adding 23% of the dnformation presented 1n
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Table 60, plus 68% of the information in Table 61, plus 81%

of the data contained in Table 62.

Table 63 - Estimated Waterfowl Hunter Activities -
Souris River Basin.

Active ﬁi{iée~ Retrieved K11l
Year Hunters Days Hunter Geese Ducks
1973 1809 11,642 6.43 4590 10,998
1972 2184 16,032 7.34 5388 20,180
1971 2212 13,381 6.04 4071 18,148
1970 2379 19,628 8.25 4646 27,184
1969 2168 16,551 7.63 2238% 19,952

xTotal should be greater: data for retrieved kill by American
hunters were not available for degree-block 499N 101°W.

As expected, most waterfowl hunting in the Basln occurs
where staging populations are high. Concentrated hunting
effort exists in the Oak-Plum Lakes Complex as well as reglons
ad jacent to Whitewater Lake. Marshy Lakes and areas along
-the Souris River south of Melita support a substantial number
of hunter-days (Wardley and Peterson, personal communication).

Other areas with high waterfowl numbers include Nesbitt,
south of the river; from Medora to Margaret and around Belmont.
There is a substantial number of permanent and seml-permanent
potholes in the Waskada area (the Blind Souris) which supports
a high level of hunting, especlally for geese.

Information which 1is avallable regarding non-waterfowl
hunting, i.e. with respect to snipe and coots etc., does not

lend itself to specific analysis.



CHAPTER 5
IMPACT ANALYSIS

5.1 Introduction

Various projects and programs have been suggested for
implementation by different sectors of the Souris River Basin
Study (Table 64). From this list, two projects have been
chosen for impact analysis. Specifically, the two projects
to be examined in detail regarding the potential impact on
wildlife, will be Patterson Dam on Gainsborough Creek and
High Souris Dam on the main stem of fhe Souris River
(Figure 8).

The methodology used to evaluate impact on wildlife
of these two projects may be used on other projects proposed

for implementation in the Souris River Basin,

5,2 Economic Value of the Wildlife Resource

Estimating the economic value of an intangible public
good such as wildlife is difficult, at best. The value of the
wildlife habitat corresponds closely with its production or
capability to sustain populations of wildlife.

Attemﬁts to place values on wildlife;have been tradi-
tionally unsatisfactory because of some basic errors which
are commonly incorporated in any estimation. A frequently
encountered error is the assértiog that the value of a par-

ticular wildlife resource may be accurately measured by the
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Table 64 - Water Development Projects: Souris River Baslin -
Manitoba. (Water Resources Branch, 1976)

WATER SUFPFLY

1. Assiniboine River to Souris River Diversion
1) Q = 500 c.f.s.

2. Qu'Appelle River to Souris River Diversion
1) Q = 375 ¢.f.s.

3. Coulter Dam
1) FSL = 1465

4, High Souris Dam
i) FSL = 1385

5. Patterson Dam (Galnsborough Creek)

6. Blind Souris Project C |

7. Dam #1, Near Elbow (main stem)

8

. Finalized Apportionment Arrangements

FLOOD DAMAGE REDUCTION PROGRAMS

1. Agriculturai Flood Protection

a) land acquisition

b) channel enlargements for the 12.5% flood

¢) dyking for the 12.5% flood

d)vthe Souris River Valley Flooded Area Association's proposal
2. Urban Communitiles -

a) dyking for 1976 and 1:500 year floods.

b) land zoning |

¢) land acquisition
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RECRLATION

l.

2.

30

4.

Access and staging areas for canoe pickup, picknicking and
hiking.

General use of staglng areas for education oriented recrea-
tion such as geographical and ecological interpretation and

willdlife observation.

Intensive use of recreatlion areas with campgrounds, day-use
area and boating facilitles.

a) Lauder
b) Blind Souris Valley

Motor Route #18a, Melita to U.S.A.

WILDLIFE

1.
2.

30

Plum Creek Wildlife Project

Construction of small dams and/or weirs at outlets and inlets
of oxbows.

Land acquisition
a) extension of Lauder Sandhills Wildlife Management Area

b) extension of the Souris River Bend Wildlife Management Area
¢) Gainsborough Creek - deer wintering habitat protection

d) Antler River - deer wintering habitat protection

e) Souris River Valley in Manitoba

FISHERIES

1.
2.

Debris screen at Victoria Park (Plum Creek)
Fish Screens '

Aeration Systems

Improvement to existing sites

Construction of rock groins

Construction of low head dams

Maintain minimum flow to support fishery (10% of mean flow)

EROSION CONTROL

1.

Brochington archaeological site near Mellita
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amount that hunters spend to procure the good. This method
simply measures the cost of access to the resource but does
not give an indication of its true net worth.

Transposing values from areas where wildlife are mar-
keted and applying them to all wildlife is another error often
encountered. The value of potentially huntable 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 wildlife populations have the same
value as more accessible populations is clearly a mistake,
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 ahd utilized at
a 1ower cost 1s 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 so. The present system
of licencing is nominal and does not truly réflect the value
since licences are not levied with a view to maximizing
government refenue (Ross, 1974). '

Schellenberg and Craddock (1969) indicate that methods
of determining benefits accruing from recreation can be
divided into eight categories. Thege are: (1) benefits

estimated by educated guess; (2) benefits equal market value
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of catch or hunt; (3) benefits equal opportunity cost of time;
(4) benefits equal project costs; (5) benefits equal the cost
of alternatives; (6) benefits equal expenditures; (7) benefits
estimated by imputed prices and values; and (8) benefits
determined by indirect travel-cost techniques.

Ross (1974) indicates that there are problems in esti-
mating the value of outdoor recreation. He categorizes 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 function. FRoss (1974)
calls this the naive approach. He describes those procedures
which do utilize a demand function for. evaluating resources,
i.e. revenue maximizing monopolist and consumers® surplus.

Ross (1974) refers to naive procedures which ignore
the demand function as estimating benefits through "educated
guesses." He indicates that benefits from a recreational
experience would probably be more accurately measured by first
estimating the demand 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 approach (Ross, 1974). In the absence
of a mechanism to estimate the market price of an intangible
good, it is usually difficult, when utilizing the interview
approach, to have the interviewee reveal his actual preference
(Ross, 1974), 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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area., Alternately, if this person thought that someone may
pay him a sum of money to forego the knowledge and satisfac-
tion of an area being left free from development, he may over-
state his preference. Clearly, bias and subjectivity may
detract from the accuracy of this method.
| Indirect approaches to estimate the demand function

include travel cost and time cost methods and different models
derived therefrom. Ross (1974) indicates that a frequently
used method of resource valuation involves an indirect pro-
codure. The Hotelling-Clawson Travel Cost Method attempts to
value a recreational or other resource by measuring the con-
sumer ability and willingness to pay from costs borne by the
recreationist to gain access to the area. In addition, there
are other methods of a similar nature which have been used in
an endeavour to measure the value of a reéreational resource,

~ The Environmental Research Group (1974) in a detailed
interview analysis conducted in the southeastern United States,
found that the average dollar value per day of hunting, by types
of game, estimated by heads of households interviewed is as
follows: $h7.2f/day of hunting small game, $73.41/day of
hunting big game and $59.09/day of hunting waterfowl in 1976 $.
The interview method utilized in this survey ideally indicates
what is the overall net worth of one day's hunting to the

people interviewed. Similarly, Ross (1975) distributed a

*Except as indicated, all monetary estimations are
adjusted to the 1976 Consumer Price Index Trend.
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questionnaire to Saskatchewan sportsmen'in an attempt to place
a value on big game species in Saskatchewan., From the respond-
ent's evaluation of a day of hunting (based on two most pre-
ferred species) Ross (1975) determined that $17.43 was the mean
value for this day of hunting white-tailed deer (1976 3$).
Pearse Bowden Economic Consultants (1972) distributed a ques=-
tionnaire to resident sportsmen in B.C. and found a daily
value of white-tailed deer hunting in terms of average willing-
ness~to~pay of $13.91 (1976 $).

Frequently, it may not be possible to estimete the total
net wqrth of a resource by the interview or travel cost method
because of time and budgetary constraints. In these instances,
one must resort to relatively more primitive means of estimat-
ing value. This type of measurement, where information is
lacking, takes the form of simply listing expenditures of
hunters in the pursuit of the hunting experience. These
expenditures include such items as fees and licences, guides,
travel, food and lodging and special equipment. Pearse-
Rowden Economic Consultants (1972) from their questionnaire
found that resident hunters spent an average of $403/year or
$29,91/day hunting all game (1976 $). Statistical analyses
by Pearse and Bowden (1966) estimate average expenditures of
all hunters (resident and non-resident hunters hunting in the
East Kootneys) to be $210/hunter or $20/hunter/day for all
game (1976 $).

Jones (1976) states that in 1976, hunters in Manitoba

would have spent $31.00 per deer harvested or 33.44 per
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huntef per day, as a conservative estimate, had there been a
deer season,

The Canadian Wildlife Service estimated in 1961 that
the average annual expenditure per hunter of waterfowl was
879,00 (Cowan, 1973). Adjusted to the'l976 Consumer Price
Index Trend, a resultant annual expenditure per hunter of
$148.74 is found. In this instance, the value of a hunter
day is $20.26 (1976 $).

Hedlin Menzies and Associates (1967) in Barto (1974)
found that the U.S. Fish and Wildlife Service generally uses
a range of $0.60-87.24 (1976 &) to indicate benefits associated
with one day's hunting; U.S. Corps of Engineers use $0,60-$1.80/
user/day; the Inter-Agency Committee on Water Resources uses
$2.41-87.24/user/day for upland game birds and waterfowl and
the U.S. Department of the Interior suggests a range of $1.80-
$5.43/user/day for deer and antelope hunting (1976 $). Table 65
summarizes data obtained through the Hedlin Menzies' survey.

Table 65 - Various Values Established for Wildlife by
User-day Units (Barto, 1974).

Range of values -
Recreation Day of

~ Type of Activity Hunting (1976 $)
Hunting
Small Game
Mammals $0.60-7,24
Birds 1.21-3.62
Waterfowl 1.80-5.43
Big Game
Deer-Antelope 1.80-5.43

Other 2.41-7.24
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Average auction value of pelts taken in the wild over
the past seven years may be seen in Table 66.

it is, therefore, substantially evident that no one
single economic value may be accurately used to estimate
benefits or costs associated with any Wildlife resource.

However, Table 67 indicates economic values and
sources which have been used to estimate benefits or costs

resulting from different hunting experiences.

Table 67 - Economic Values of Different Hunting Experiences

Types of Hunting Economic value per
Experience Hunter-day (1976 $)

Small Game $ 4?.21a
$ 0060"¢3062b

Big Game $ 73,412
$ 1.80-$5.43°
$ 3.44°
$13.01%
$17.439

Waterfowl | $59.09%
$ 1.80-35,45°
$20,26°

All Game $29.9lf
$20,008

Sources: a. Environmental Research Group (1974)
b. Hedlin Menzies and Associates, Ltd. (1967)
c. Letter to Mr., H, Bostrom from Mr. R. Jones
d. Ross (1975)

‘e, Cowan (1973)
f., Pearse Bowden Economic Consultants, ILtd. (1972)

g. Pearse and Bowden (1966)
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TABLE 66 - AVI*RAGE AUCTION VALUE OF PELTS TAKEN FROM THE WILD ™ MANITOBA
DURING THE FUR YFARS 1969~70 TO 1975-76.

(Manitoba Department of Renewable Resources and Transportation
Services, 1976).

1970-71 197172 1972-73 ©1973-Th 197475 ' 1975-76 Average

BADGER 8.00 8.10 _ 12.77 14.05 19.76 18.03 34.50 16445
BEAR 33,0 35,00 25,00 Thel9 50,55 29.97 65,00 167
BEAVER 19.00 14,.09 18.18 20.05 19.50 15434 20.00 18.02
© covoTe 13.00 12.15 14.82 28,98 38.90 36.91 56.00 . 28.68
ERMINE . 98 .52 <Th 1.03 1420 80 .90 .88
FISHER 23.00 31.20 2734 37.13 L3425 45.38 97.00 L3.47
TOX, Blue 16.00 10,00 10.00 27.00 2466 20.20 45.00 21.83
FOX, Cross 18.00 21.90 19.98" 43493 T 67.00 " 18,06 85.00 L3.41
FOX, Red 10.00 £ 12,0 15.15 29.10 39.20 30.87 43.00 25.71
TOX, Siver 12.00 10.00 12,00 22.60 73.00 48,06 93.00 38,66
FOX, White 16.00 15.00 27.40 22.00 36.33 20,20 42.00 25.56
LYNX 30.00 29.50 39.31 90.15 90,00 123.01 257,00 9413
MARTEN 10,00 8.15 8446 8.66 16.60 15.34 21,400 13.03
MINK 13.00 11420 19.32 _ 23.40 - 22.00 13.13 26.00 18.29
MUSKRAT 145 1.57 2.01 2.6} 2.80 2.62 3.62 2.38
- OTTER 33.00 31.50 37.62 39.68 37.65 36435 60.00 3940
RABBIT, Jack 20 12 .18 C'al8 20 «20 .18
RACCOON 6,00 2.85 6.19 11.18 16440 13.56 22.00 11.16
SKUNK ! .75 1.00 1.00 |50 2.00 2.00 1.20
SQUIRREL 025 . 025 052 ‘ 050 075 063 070 051
WOLF, Tmber | 38,00 23.00 37.68 - 53.08 63472 62.22 101.00 5,410
WOLVERINE | 57.00 70,0 8465 83.80 78.50 9438 159.00 89.67

- 60T -
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An opportunity cost equation will be utilized to
evaluate the potential economic loss or gain resulting from
project implementation with respect to the wildlife resource.

The equation used here is similar to that used in Barto (1974)

0C = (£W,V)) + (£W;V,) = (£H,V5)
0C = total monetary value (1976 $) of the opportunity cost
(szivl) = monetary value (1976 $) of wildlife potentially

living in habitat flooded by implementation of project,

(2£w1v2) = present value (1976 $) of lost wildlife production
due to decreased habitat at a discount rate of 10% in per-
petuity,*

(éEWZVZ) = present value (1976 $) of gained wildlife produc-
tion due to increased habitat at a discount rate of 10% in
perpetuity,
where,

W numerical figure of wildlife populations (by species)

1l
decreased due to project implementation,

W2 = numerical figure of wildlife populations (by species)

increased due to project implementation,
Vv, = market price (last year available) of each wildlife
species in dollars, and

V, = average market price of each wildlife species in

dollars, taken over a number of years.

*
Calculation of present value of an infinite series of
payments, Vo =_r where r is the payment and i is the discount

rate. 1
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For the purposes of this report, the economic value
for different hunting experiences will be derived from informa-
tion preéented by the Environmental Research Group (19?4) which
are values estimated by the direct interview method. The value
of fur bearing species will Dbe the average auction value of
pelts taken from the wild in Manitoba (Table 66).

Tables 68, 69 and 70 indicate the values per species
hunted as translated from the chosen value/hunter day. This
mefhod 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 argument, any species which is not hunted
has either a value approaching zero or infinity. This
apparent diversity is explained by stating that abundant wild-
1life species (such as meadow voles) may have no economic value
since there is no desire 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 dollars protecting them from extinction and the
marginal 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 estimétion of the value
of this last individual to all future generations. It is
evident that this sum would be substantial.

Clearly, there are conceptual, practical and theoretical
difficulties encountered when attempting to place an economic

value on a particular wildlife species. Very basic questions
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Table 68 - Derivation of Economic Value/Upland Game Bird ‘

. — B Az DB Economic value/

Year Hunters Days/ Average Harvest Days/Upland Upland Game Bird
Hunter per Hunter Game Bird A £ B X847.21

197475 1819 h.35 2.85 1.53 $ 72.23
1973-T4 1242 4.68 4,21 1.1l $ 52.40
1972-73 3046 4,26 4,46 0.96 $ bs5.32
AVERAGE 2036 4.43 3.84 1.20 $ 56.65
Table 69 - Derivation of Economic Value/Deer.

A B A <B Economic valus/

Year Nos. of Days/ Deer/ Days/ Deer
Hunters  Hunter Hunter Deer A 2 BXS$73.41

1973-T4 5633 2.63 0.45 5.84 $ 428,71
1972-73 5326 2.71 0.50 5.42 $ 397.88
197172 4ao7 2.88% 0.65 4.43 $ 325,21
1970-T71 2359 2.07 0,47 4,40 $ 323.00
1969-70 4543 2.31 0.52 4,44 3 325.9A
1968-69 6107 2.49 0.54 4.61 $ 338.42
AVERAGE 4733 2.52 0.52 4,86 $ 356.53
Pable TO - Derivation of Economic value/Migratory Game Bird.

K B ¥ B Econdmic Value/ e
Year Hunters Days/ Avge .Harvest Days/Migratory Migratory Game Bi: ..o

Hunter per Hunter Game Bird A £ B X359,09

1973 1809 6.43 8.62 0.75 $ 44,32 .
1972 2184 7.34 11.71 0.63 $ 37.23
1971 2212 6.04 10,04 0.60 $ 35.45
1970- 2379 8.25 13.38 0.62 $ 36.64
1969 2168 7.63 10.24 0.75 $ hh.32
AVERAGE ~ 2150 7.14 10.80 0.67 $ 39.59
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must‘be answered before one endeavours to approximate the
value of wildlife. Of primary concern is whether species
which afe not hunted have an imputed economic value or not.
From an eeologlcal, aesthetlc and educational viewpoint, ..,
non-huntable wildlife populations do héve an economic value.
The problem then becomes one of measurement, how does one
endeavour to measure the value of enjoyment?

The previous discussion focuses on the major diffi-
culties of placing an accurate value on a non-market good and
points out the near impossibility of this task.

Another difficulty, this of a more practical nature,
is one of determining the relationship between hunting pressures
and population densities of certain species and also equating
the value of a hunter day under these different situations.
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? Also,
does a hunter value one day of hunting where he bags no game
as highly as a day where he does procure something? This
relates to a question previously posed regarding what is it
about hunting which is valuable. The relationship between
population densities of species and number of hunter days in
an area appears superficially to have a one;to-one correspond-~
ence. Population densities would definitely have an effect
on success rates and if the hunter has this knowledge, some
may be discouraged from partaking in a hunting experience.
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 species may be more valuable than a day in pursuit
of that species when populations are abundant. To other
hunters; a day hunting scarce species may be looked upoﬁ as
a wasted day and may therefore be valueless,

A basic assumption implied in Tables 68, 69 and 70
is that there is a value for the successful and the
unsuccessful hunter day. ’ . T With
the assumptions and difficulties pointed out, the values in
these tables may be used to estimate the value of wildlife

lost or gained as a result of project implementation.

5.3 Patterson Dam

This dam would be situated on Gainsborough Creek,
approximately two miles upstream of the confluence with the
Souris River and 6 miles upstream of the Town of Melita
(Figure 9). It would cost approximately $2,400,000 and would
supply a firm draft of 2,600 acre-feet per year (Forsyth and
Caligiuri, 1975). Table 71 shows the pertinent facts regard-
ing Patterson Dam. The reservoir will flood approximately
870 acres of 1.36 square miles of habitat, the breakdown of
which may be observed in Table 72.

Table 73 indicates estimated potential loss or gain in
population of the listed wildlife species due to implementa-
tion of Patterson Dam. Estimated economic loss or gain is
included in Table 74 using the opportunity cost equation.

It might be true that animals listed as a loss due to
project implementations will not actually drown or be killed.

However, because habitat will be forever lost, decreased



Table 71 - Patterson Dam
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Branch, 1976)

Drainage Area

Gross
Wet
Effective

Reservolr

Full supply level

Full supply capacity
Flooded area at F.S.L.

Firm annual yleld

Iength of reservolr

Project design flood-- 1%
Maximum water level - 1%
Maximum depth at F.S.L. -
"Mean annual runoff (1943-74)

Embankment

Top elevation

Total length

Maximum helight

Volume of fill

Freeboard (1% design flood)

Spillways

Chute Spilliway
width
Crest elevation
Radlal gates
Design discharge - 1% flood

Emergency Spilliway
Width
Crest elevation

Riparian Works

Conduit

Iength of conduilt

Gate

Discharge capacity at F.S.L.

- Pertinent Facts (Water Resources

520 sq. miles
325 sq. miles
154 sq. miles

1472
16,700 acre-feet
870 acres
2,600 acre-feet
8 miles
3,300 cfs
1473.0
49 feet
9,000 acre-feet

1478.5
1,800 feet
56 feet
212,000 cubic yards
5.5 feev

40 feet
1466
three gates 12 feet by 6 feet
2,500 cfs

300 feet
1474

48" giameter x 8 gauge CMP
310 feet

Armco 55-10C or equivalent
220 cfs
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Table ?2 - Areas of Habitat Types Flooded - Patterson Dam.

Habitat Reservoir
Types ‘ Area % of Total
(Sg, Miles) Analyzed Area
Timber _0.30 21.8
Bush 0.24 17.8
Grassland » 0.00 0.0
Cropland 0.48 35.6
Marsh 0.00 : 0.0
Bush/Grassland 0.34 24.8
Urban 0.00 0.0
Water 0.00 | 0,0

TOTAL 1.36 100.0




Table 73 - Estimated wildlife Population Loss (Gain) - Patterson Dam Reservoir,

land & water

Hapbltat Area Estimated
Habitat Densities Per + Flooded Population
Species Type Square Mile (Square Miles) Loss (Gain)
American Beaver River 32 8° 24
Muskrat River 2@ 8b'
Marsh 64 - ; 16
Mink All except urban & water 0.5 1.36 1
Sharp-tailed Grouse Grassland/Bush 75 0.24 18
Ruffed Grouse Timber/Bush 25 0.54 14
Hungarian Partridge Bush 20 0.24 5
White-tailed jack rabbit Cropland/Grassland 16 0.48 8
Snowshoe Hare Timber/Bush 300 0.54 162
Red Fox All except urban & water 0.75-1.00 1.36 1
Coyote Timber/Bush 0.75 0.54 0
Striped Skunk Cropland 13.5 0.48 6
Red Squirrel Timber 389 0.30 117
American Badger All except urban & water 0.5 1.36 1
Ermine All except urban & water 1.4 1.36 2
Lynx All except urban & water 0.05-0.19 1.36 0
Raccoon Timber/Bush 10 0.54 5
Meadow Vole All except urban, crop- 128-216,876.8 0.88 1143

White-tailed Deer Timber/Bush 0-42 CLI Class 3-0.59 13-21
CLI Class 4-0.77
. Waterfowl All except urban & water 37.7 1.36 51
Water (fall) 640 1.18 (755)

a. Densitles expressed per river mile.

b. River miles

- 81T -



Table 74 - Estimated Present Value (1976 $) of Wildlife Resource lLost (Gained ) -

Patterson Dam Reservoir

AN £V, ZW,V, oc
Species $ $ $ $
American Beaver 480,00 4,32L,80 0 L,804,80
Muskrat 57.92 380.80 0 438,72
Mink 26.00 182.90 0 208.90 -
White-tailed jack rabbit 1,60 14,40 0 16,00 -
Red Fox : 43,00 257.10 0 300.10
Coyote 0 0 0 0
Striped Skunk 12.00~ 72.00 0 84,00
Red Squirrel 81.90 596.70 0 678.60
American Badger 34.50 164,50 0 199.00
Ermine 1.80 17.60 0 19.40
Lynx 0 0 0 0
Raccoon 110.00 558,00 0 668,00
Yalue of Fur Harvest
» Lost (Gained) 848,72 6,568,80 0 7,817.52
Sharp~tailed Grouse 1,390.14 10,197.00 0 11,587.14
Ruffed Grouse , 1,011.22 7,931.00 0 8,942,22
Hungarian Partridge 361.15 2,832,50 0 3,193.65
White-tailed Deer 5,573.23- 46,348.90- 0 51,922,13-
9,002,91 74,871.30 83,874.21
Waterfowl 2,260,32 20,190.90 0 22,451,22
Value of Huntable Popula=-
tions Lost {(Gained) 10,596,06~ 87,500,30- 0 98,096,36~
14,025,74 116,022,70 130,048,44

- 6TT -
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potential productivity of flooded areas is indicated in
Table 73,

Maéaulay (personal communication) indicates that for a
reservoir of this type approximately 1 duck/acre (640/sq. mi.)
would be attracted to it during fall migration. This figure
will be used to estimate fall populations and therefore poten-
tial huntable populations of waterfowl.

The reservoir would be utilized primarily for winter
supply which means drawdowns will occur between June and
October of any year (Samp, personal communication). The
average drawdown in a typical year would be approximately
L feet below the full supply level (Samp, personal communica-
tion). The surface area of the Patterson Dam reservoir at
1468 a.s.l. would be 760 acres (1.18 =sq. miles) which is the
area used to calculate numbers of waterfowl which may be
attracted in the fall,

Bidlake (1974) in his preliminary assessment of the
impact to wildlife of Patterson Dam indicates it would be opti-
mistic to expect an increased population of aquatic furbearers,
especially with fluctuating water levels,

However, he does say that the reservolr may become
attractive to waterfowl during the spring or fall as a stag-
ing area. '

Most important would be the ultimate destruction of a
significant area of white-tailed deer wintering habitat. The
Antler River and Gainsborough.Creek valleys provide the only

deer wintering habitat south of P.T.H. #2 and west of the
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Turtle Mountain escarpment (Goulden et al., 1970). Disap-
pearance of deer habitat in this area has approximated 40%
over the last 25 years (Bidlake, 1974). In order for deer
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 attracted to the reservoir are not included
because they would merely constitute a relocation of benefits

rather than a net benefit to the reservoir itself.

5.4 High Souris Dam

This dam would be situated on the main stem of the
Souris River, approximately 1% miles upstream of the Town of
Souris (Figure 10). It would cost approxiﬁately $12,300,000
and would supply a firm~draft of 19,000 acre-feet per year
Water Resources Branch, 1976). Table 75 shows pertinent facts
regérding 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 76.

Table 77 indicates estimated potential loss or gain
of wildlife speciés due to the implementatioﬁ of the High
Souris Dam,

The.reéervoir would be utilized primarily for water
supply which indicates that drawdowns will occur between
June and Octdber, as with the Patterson Dém reservoir,

Average or typical drawdowns may approach 7-10 feet from

p—
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Table 75 - High Souris Dam - Pertinent Facts (Water Resources
Branch, 1976)

General

Location ol Hlzh Souris Dam Section 28-7-21 W1

Gross dralnage area 21,700 square miles

Mean annual runoff (1913-67) v 130,000 acre-feet

Highest observed mean daily flow at

Wawanesa 8,090 c¢fs in 1960

Reservolr

Full supply level | 1385

Full supply capacity 53,000 acre-feet

Dependable annual yield 19,000 acre-feet

Flooded area at FSL 3,500 acres

Maximum reservoir depth at FSL 43 feet

Iength of reservoir 30 mlles

Project design flood - 0.2% 16,000 cfs

Maximum reservolr level for design flood 1394.1

Probable maximum flood 30,000 cfs

Maximum water level for probable

maximum flood 1398.7

Embankment '

Top elevation 1402

Total length 2,650 feet

Maximum height 60 feet

Volume of f111 330,000 cu yd
Spillway

Width 130 feet

Crest elevation 1385

Spillway design discharge - 0.2% flood 13,000 cfs

Riparian Outlet Works

Type of conduit Reinforced concrete horseshoe
Diameter of conduit Upstream of gatewell -~ 8 ft.

Downstream of gatewell - 9 f¢t.
Total length of conduilt 214 feet 4
Discharge capaclty at FSL 1,900 cfs

Number and size of gates 4 gates, each 4' by 5!
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Table 76 -~ Areas of Habitat Types Flooded -
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High Souris Dam Reservoir

Habitat Area % of Total

Types (Sq. Miles) Analyzed Area
Timber 2,02 36.8
Bush O.42 7.6
Grassland 0.39 7.2
Ciopland 2.53 Lé,3
Marsh 0.08 1.5
Bush/Grassland 0.03 0.6
Urban 0.00 0.0
Water 0,00 0.0
TOTAL 5.47 100,0




Table 77 - Estimated Wildlife Population Loss

(Gain) - High Souris Dam Reservoir.

Habitat Area Estimated

Species H%bitat pensities.Per Floodiq Populatign
ype Square Mile (Square Miles) Loss (Gain)
American Beaver , River 32 ‘30b 90
Kuskrat River 28 30P ~ 65
Marsh 64 0.08)
liink A1l except urban & water 0.5 547 3
Sharp-tailed Grouse Grassland/Bush 75 0.84 63
Ruffed Grouse Timber/Bush. 25 2. 4L 61
Hungarian Partridge Bush 20 0.42 8
White-tailed jack rabbit Cropland/Grassland 16 2,92 L7
Snowshoe Hare Timber/Bush 300 2.4 732
Red Fox All except urban & water 0,75-1.,00 5.47 h-g
Coyote Timber/Bush 0.75 2,44 2
Striped Skunk Cropland 13.5 2.53 34
Red”Squirrel Timber 389 2.02 786
American Badger All except urban & water 0.5 547 3
Ermine All except urban & water 1.4 547 8
- Lynx All except urban & water 0,05-0.19 5.47 0-1
Raccoon Timber/Bush | 10 2.44 24
lfeadow Vole All except urban, crop-
land & water 128-216,876.8 2,94 20,226

White-tailed Deer Timber/Bush 0-42 CLI Class 2-3,20 ‘

| CLI Class 3-2.27 97-142
Waterfowl All except urban & water 37.7 547 206

Water (fall) 640 1.88 (1203)

&+ Densities expressed per river mile

‘b. River miles

- 62T -
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the fuil supply level of 1385 a.s.l. (Samp, personal com-
munication). The surface area of the High Souris Dam reser-
voir at 1375 a.s.l. would be 1200 acres (1.88 sq. miles) which
is the area used to calculate numbers of waterfowl which may
be attracted to the reservoir in the fall.

Using the opportunity cost equation mentioned pre-
viously, Table 78 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 logs accruing as a result of implementing the High
Souris Dam, as observed in Table 78. Again, no benefits from
hunting waterfowl are included since any benefits from this
activity would simply be losses elsewhere. There is also a
non-quantifiable value in the knowledge that there are a
variety of specieé found in a particular area., Implementation.
of these dams would preclude this non-quantifiable signifi-
cance, therefore the values described may not necessarily

reflect true worth of each species lost.



Table 78 - Estimated Present Value (1976 $) of Wildlife Resourse Lost (Gained) -
High Souris Dam Reservoir

éwlvl ZW,V, AN 0]¢;
Species $ $ $ $
American Beaver 1,800,00  16,218.,00 0 18,018.00
Muskrat 235.30 1,547.00 0 1,782.30
Mink 78,00 548.70 0 626,70
White-tailed Jack Rabbit 9.40 84,60 0 oL ,00
Red Fox 172.00- 1,028,.40- 0 1,200.40~
215,00 1,285.50 1,500.50
Coyote 112,00 573.60 0 685.60
Striped Skunk 68.00 408,00 0 476,00
Red Squirrel 550,20 4,008.60 0 4,558,.80
American Badger 103.50 493,50 0 597.00
Ermine 7420 70.40 0 77,60
Lynx - 257.00 0 - 941.30 0 0 - 1,198,30
Raccoon 528,00 - 2,678.,40 0 3,206,40
Value of Fur Harvest 3,663.60- 27,659,200~ 31,322.80-
Lost (Gained) 3,963.60 28,857.60 0 32,821,.20
Sharp-tailed Grouse 4,550,49  35,689,50 0 40,239.99
Ruffed Grouse 4,406,073 34, 556, 50 0 38,962.53
Hungarian Partridge 577 .84 L4,532,00 0 5,109,84
White-tailed Deer 41,584,87- 345,834,10- 0 387,418,97~
60,876,82 506,272,60 567,149 .42
Waterfowl 9,129.92 81,555.40 0 90,685.32
Value of Huntable Popula- .
tions Lost (Gained) 60,249,15- 502,167.50= 0 562,416,65=

79,541,10 662,606.00

742,147,110

- 42T -




CHAPTER 6
SUMMARY AND CONCLUSIONS

6.1 Summary

This report attempted to provide information regard-
ing the wildlife resource of Manitoba's portion of the Souris
River Basin. What is there in terms of populations and
species and how the resource is used are the two essential
questions answered in the report. How the present utiliza-
tion of the wildlife resource in the Souris Basin compares
to provincial totals may be examined in Tables 79-82.

In addition, cursory impact analyses-were undertaken
along with an attempt at quantifying the economic effect on
wildlife of project implementation. The preceding economic
analyses have shown that there would be a net loss in terms
of decreasing the economic value of wildlife resulting from
implementation 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
analysis was undertaken with the premise that only if every
aquatic furbearer, upland game bird, migratory game bird and
white-tailed deer lost because of the reservoir would ordi-

narily have been harvested would this loss accrue. Clearly,



Table 79 - Upland Game Bird Hunter Activities - Souris River Basin

sSharp-talled Ruf'feq Spruce Hungarlian Total
Hunters . Daya Days/Hunter Grouse Grouse Grouse Partridge . Harvest
Year . % of % of % of % of % of % of £ of
Basin Prov. Baslin Prov. Basin Prov. Basin

Prov. Basin Prov. Basin Prov., Basin Prov. Basin Prov.
- Total Total Total Total Avge. Avge. Total Total Total Total Total Total Total Total Total Total

1974-75 1,819 (5%) 7,912 (4%) 4.35 (4.89) 2,723 (6%) 1,150 (2%) 266 (1%) 1,046 (10%) 5,185 (4%)
1973-7T4 1,242 (2%) 5,810 (5%) 4.68 (4.40) 2,405 (8%) 1,413 (5%) 110 (1%) 1,305 (12%) 5,233 (6%)
1972-73 3,046 (6%) 12,962 (5%) 4.26 (5.30) 5,330 (7%) 5,312 (6%) 901  (4%) 2,070 (10%) 13,613 (6%

Table 80 - Estimated White-tailed Deer Hunter Activitles

- Souris River Basin. !
=]
N
: \O
) Hunters Days Days/Hunter % Success Rate Totalxgigrieved 1
Year % of % of % of ‘
Basin Prov. Basin Frov. Basin Prov. . Basin Prov.
Total Total Total Total Average Average Basin Province Total Total
1973-74 © 5633 (15%) 14,836  (8%) 2.63  (4.90) hh.9 (28.4%) 2531 . (15%)
" 1972-73 5326 (14%) 14,445 (8%) 2.71 (4.80) 49.8 (s42) 2652 (13%)
1971-72 4427 (10%) 12,728  (8%) 2.88 (3.70) 64.9 (59%) 2871 (11%)
1970-71 2359 (5%) 4,888 (3%) 2.07 (3.03) 46.9 (46.7%) 1108 (5%)
1969-70 4543 (11z) 10,505 (8%) 2.31 (2.94) 52.0 (51.5%) 2363 (11%)
1968-69 6107 (13%) 15,197 (13%) 2.49 (2.63 54.0 (53.9%) 3298 (14%)

4 N . \
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Table 81 - Estimated Fur Harvest for the Period 1965/66-1974/75: Souris River Basin

Year % of Provincial
Species 1922- 192$~‘ 19257 1928- 19$g- l9;$- 19$é- l9$§- -19;3- 19;;— Average 10 Year Average
Badger 2l 53 46 50 72 55 68 96 118 101 68 16
Beaver 658 624 794 848 667 667 720 846 637 706 650 1
Coyote 2L 244 160 401 368 392 713 1,076 997 733 533 s
Ermine 1,142 urr 942 833 379 180 135 361 209 649 531 3 l_'_.
Cross Fox 1 0 0 1 1 1 2 3 1 1 1 13
Red Fox 612 773 541 934 1,024 786 1,209 1,570 1,619 1,111 1,018 10 !
Silver Fox 0 0 0 1 0 0 1 1 1 0 1 1
Lynx 1 1 1 5 7 7 7 5 1 1 4 1
Mink 1,111 1,415 1,823 .2,331 1,515 67T 753 1,438 T67 881 1,270
Muskrat 26,654 17,546 20,006 13,305 11,459 17,528 21,376 11,115 5,558 12,826 15,737 4
Rabbit 638  .358 344 392 249 110 30 796 23 79 301 35
Raccoon 135 133 175 293 377 141 328 794 532 778 369 18
Skunk 4 2 1 3 1 1 1 3 2 1 2 4
Squirrel 1,232 1,207 3,453 1,870 1,032 45 4hg 517 500 1,175 1,188 2
Wolf | 3 4 2 2 2 3 5 5 6 6 4 1
NOTZ:

The last column in the above table indicates the avera
as a percentage of the 10 year average provincial fur

ge fur harvest for each specles from the Basin
harvest.




Table 82 -_Estimated Waterfowl Hunter Activities - Sourils River Basin

Retrleved Kill

Active Hunters Days Days/ jeese Ducks
. % of (% of Active Hunter (% of (% of
Year Basin Provinclal Basin Provincilal Basin (Provincilal Basin Provincial Basin Provincilal
Total Total) Total Total) Avge.  Average) Total Total) Total  Total)
, 1973 1809 (4%) 11,642 (4%) 6.43 (6.53) 4590 (5%) 10,998  (4%)
1972 2184 (5%) 16,032 (6%) 7.34 (6.56) 5388 (8%) 20,180 (5%)
1971 2212 (6%) 13,381 (6%) 6.04 (5.61) 4o71 (7%) 18,148  (5%)
1970 2379 (6%) 19,628 (8%) 8.25 (7.19)* LEuen (9%) 27,184  (5%)
1969 2168 - (5%) 16,551 (6%) 7.63 (7.06) 2238%%  (63%) 19,942 (4%)

* Presented in days/successful hunter.

#* Total should be more:
degree-block 499N 101°.

data for retrieved kill by Amerilican hunters is not avalilable for

- €T -
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the answer 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

regource 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 levels of most species are
inextricably linked to the availability and quality of habitat.
Since most of the Souris River Basin in Manitoba is utilized
for agricultural purposes, maintenance or enhancement of the
Basin's wildlife resource is dependent on the gound manage-
ment of habitat types which are primarily riparian in nature,

2. Manitoba's portion of the Souris River Basin repre-
sents approximately 1.5% of the province's total area.
Utilization of the Basin's wildlife resource is greater
than expected, considering its area in relation to the re-
mainder of the province, This productivity and utilization
occurs despite the fact that most of the Souris River Basin
is intensively developed for agriculture.

3, The total lost value (in perpetuity) of the poten-
tially harvestable fur resource may be in the order of
$7,400 (19763) if Patterson Dam is implementéd. In addition,
the total value (in perpetuity) of potentially huntable

animal populations lost due to the Patterson Dam reservoir

may approximate $100,000-130,000 in 1976%.
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L. The total lost value (in perpetuity) of the po-
tentially harvestable fur resource may be in the order of
$30,000 (19?6$) if High Souris Dam is implemented, 1In
addition, the total value of potentially huntable animal
populations lost due to High Souris Dam reservoir may approx-
imate $560,000-740,000 in 1976$.

In summation, it is evident that implementation of
these two projects would result in a loss in terms of pop-
ulations and an economic loss in terms of foregone benefits

from potentially harvestable or huntable wildlife populations.,
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APPENDIX I

Historical streamflow summarys (as of 1973) are included for
the Souris River and where available for some of the larger tributaries

in the Manitoba portion of the Souris River Basin (Source; Tnland

Waters Directorate, 1973).
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ANTLER RIVER NEAR MELITA - gTATION NO. 05NFQ02
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MONTHLY MEAN DISCHARGES AND HEAN DISCHARGES FOR MAR TO OCT IN CUBIC PEET PER SECOND FOR THE PERIOD OF RECORD

ELGIN CREEK NEAR SOURIS ~ STATION NO.
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GAINSBOROUGH CREEX NEAR LYLETON - STATION NO. OS5NF007

MONTHLY MEAN DISCHARGES AND MEAN DISCHARGES FOR MAR TO OCT IN CUBIC FEET PER SECOND FOR THE PERIOD OF RECORD
JAN rES HAR APR MAY JUN JUL AUG SEP ocT MEAN YEAR
- 195 27.8 8.8 3.6 1.1 ] 0 etaing 1956
8.3 12.5 5.0 3.6 0.52 [} 0.20 0 3.8 1957
17.9 57.6 2.6 0.07 0 0 0 [ 9.7 1958
2.6 1.1 0 ] 0 o 0 [} .46 1959
—_— 1.5 67.0 4.5 0.89 8.02 ] 0 0 9.1 1960
-— ¢ 0 o ¢ [ ] [} 0 [ 1961
—-— 9 [} 0 0 0 ] Q 0 0 1962
- 4 [ 0 0 0 Q [ 0 [ 1963
—— - 0 65.9 65.6 5.8 3.7 0.55 0.86 1.3 17.7 1964
— o 82.2 10.3 6.5 2.5 0.62 1.4 2.1 8.1 1965
—— 15.5 74.6 15.6 10.0 3.4 0.19 1.1 0.20 14.9 1966
—— Q.95 3.9 3.6 0.43 ] [+] [ 0 1.1 1967
—— Q.65 0.56 0.23 [} 8.03 0.15 0.46 0.41 0.31 1968
—— ——— Q 420 16.7 1.5 36.8 9.0 6.1 5.5 60.9 1969
] 111 158 9.1 3.1 1.8 1.2 0.09 35.0 1970
0.37 4.6 2.8 18.5 9.3 0.30 3.0 4.36 4.8 1971
78.7 83.5 14.6 8.3 0.85 2.8 5.2 0.28 25.5 1972
1.1 0.89 1.6 5.0 0.63 0.03 0.30 0.58 1.8 1973
—-—— - 7.5 63.9 18.0 8.4 3.6 0.92 1.1 0.55 0 —-— 11.3 MEAN
LOCATION - LAT &9 05 A5 N DRAINAGE AREA 473 SQ MILES
LONG 101 11 00 W REGULATED
GAINSBOROUGH CREEK NEAR LYLETON - STATION NG. OSNF007
EXTREMES QF DISCHARGE IN CFS AND TOTAL DISCHARGE IN AC-FT FOR MAR TO OCT FOR THE PERIOD OF RECORD

YEAR MAXIMUM INSTANTANEOUS DISCHARGE MAXIHUM DAILY DISCHARGE MINIMUM DAILY DISCHARGE TOTAL DISCHARGE YEAR
19%6 —— 717 CFS ON APR 19 0 CFS ON AUG 21 * - 1956
1957 —-— 31.0 CFS ON MAR 29 0 CFS ON MAR 1 1820 AC-FT 1957
1958 - 338 CFS ON APR & 0 CFS ON MAR 1! 4700 AC-FT 1958
1959 -— 36.0 CFS ON MAR 27 0 CFS ON MAR 1 225 AC-FT 1959
1960 247 CFS ON APR 5 0 CFS ON MAR t 54810 AC-FT 1960
1961 0 CFS ON MAR 1 0 CFS ON MAR 1 0 AC-FT 1961
1962 —— [} CFS ON MAR 1 0 CFS ON MAR 1 0 AC-FT 1962
1963 — [} CFS ON MAR 1 G CFS ON MAR 1 0 AC-FT 1963
1968 392 CFS AT Q200 CST ON MAY 7 363 CFS ON MAY 9 0 CFS ON MAR 1 8610 AC-FT 1964
1265 28" GFS AT 1415 CST ON APR 17 170 CFS ON APR 17 0 CFS ON MAR 1 3940 AC-FT 1965
1966 —— 239 CFS ON AFR & 0 CFS ON MAR 1 7240 AC-FT 1366
1967 — 11.0 CFS ON MAY 1} - 0 CFS ON MAR 1 542 AC-FT 1967
1968 —— 2.0 CFS ON MAR 20 0 CFS ON MAR 1 52 AC-FT 1968
1269 1830¢ CFS AT 1640 CST ON APR 16 * 1550 CFS ON APR 16 * 0 CFS ON MAR 1 29600 AC-FT 1969
1370 854 CFS AT 1115 CST ON MAY 1 635 CPS ON HAY 1 0 CFS ON MAR 1 17000 AC-FT 1970
1371t —— 80.2 CFS ON JUN 14 0 CFS ON HAR 1! AC-FT 1971
1372 - CFS ON HMAR 27 0 CFS ON MAR 1 12800 AC~FT 1972
1373 22.3 CP§ AT 0352 CST ON JUN 3 49.0 CFS ON JUN 12 0 CFS ON MAR 1 AC-FT 1973
* ~. EXTREME RECORDED FOR THE PERIQD OF RECORD 5510 AC-FT MEAN

GAINSBOROUGH CREEK NEAR MELITA - STATION NO. O0S5NF003

MONTHLY AND ANNUAL MEAN DISCHARGES IN CUBIC FEET PER SECOND FOR THE PERIOD OF RECORD
¥EAR JAN EBEB MAR APR MAY JUN JUL AUG SEP ocT Nov DEC MEAN YEAR
1935 - —— — - ——— - — —— 0.5% - —— —— 1935
336 - —— —— -— 9.8 - -—- —— ——— - —-—— —— 1936
1383 —— —_— — 175 3.3 5.0 —-— —— —— - 1943
13243 — — ——— v.22 .10 7.3 0.24 —-— - - 1988
1335 —— —-—— 8.5 a.72 2.6 0o - - 1945
1346 —— —— 100 3.5 - - —— - 1946
1337 ——— —— 76.0 26.8 89.5 g - -— 1947
1348 — —— - 120 1.7 0.25 - - 1948
t3a9 — —_— 178 11.5 8.8 — — -— 1949
1350 ——— —— ——— —— 85.2 41.4 5.7 - 19590
1951 — —— .- 306 260 2.3 ¢ - 1951
1952 Rand —— — 56.5 2.7 0.58 — — 1952
1953 —— -~ —— 25.7 6.8 3.3 = - 1953
358 and . —— 0.93 0 78.1 5.9 - 1958
1355 e ——— —— 264 81.8 1.4 [ —— -—— ——— 1955
HBAN et —~—— — 108 45.1 15.9 16.5 1.5 2.7 —— -— MEAR
LQCARIOR - LAT 43 09 50 N DRAINAGE AREA 521 SQ MILES

LONG 101 02 86 W NATURAL FLOW
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HONTHLY AND ANNUAL MEAN DISCHARGES IN CUBIC FEET PER SECOND FOR THE PERIOD OF RECORD

PIPESTORE CREEK NEAR PIPESTONE - STATION NO.
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ANNUAL EXTREMES OF DISCHARGE IN CFS AND ANNUAL TOTAL DISCHARGE IN AC~PT FOR THE PERIOD OF RECORD

PIPESTONE CREEK NEAR PIPESTONE - STATION NO.
MAXIMUM INSTANTANEOUS DISCHARGE

TOTAL DISCHARGE

YEAR MAXIMUM DAILY DISCHARGE MINIMUM DAILY DISCHARGE

1936
19133

YEAR
1916
1943

CFS ON APR 10

1990

~om
Vv
M

4090 AC-FT

20400 AC-PT
20800 AC-FT

7
1

CFS ON JAN
CFS ON JAN

8
S
7

CFS ON APR
CFS ON APR
CFS ON SEP

NO
(3 Tl od

26300 AC-FT

33400 AC-FT

3530 AC-FT
27700 AC-FT

1
1
1
6

CFS ON JAN
CFS ON AUG 18
CFS ON OCT
CFS ON MAR

0.80 CFS ON AUG

0
0
0
[}

CFS ON APR 14
.2 CFS ON APR 11
CFS ON AUG 11
CFS ON MAR 2]
CFS ON APR 16

22700 AC-FT
10200 AC-¥T
60600 AC~FT

1

2
CFS ON JAN 13

CFS ON AUG 22
CFS ON MAR

0 CFS ON AUG 30
CFS ON JUN 20
CFS ON JAN

8
2

1
0
Q
0
0

6

CFS ON APR 19
CFS ON AFR

CFS ON APR 15
CFS ON MAR 26
CFS ON APR 15 ¢

911
850
812
285
4000

MW~
WVYwVVW
oo
-

000 AC-FT
000 AC-FT
420 AC-FT
24900 AC-FT

57
21
kL]

6

0.30 CFS ON AUG 27
CFS ON DEC 31t

1.0
0.50 CFS ON JAN 10

3.2

1

€FS ON MAY

CFS ON APR 12

CFS ON HAR 25
66.9 CFS ON SEP 27.

1050
557
720

71.0 CPS AT 2140 CST ON OCT 21 =

[=2ats {ul
i adlnknd
At

-

A
<
m
x

¢ -~ EXTREME RECORDED FOR THE PERIOD OF RECORD




92

YEAR

s
-2
ey
2w

PPy

PO
WAV BWNeO VONOW

prpray

—-——
wo M
>
=

st b ot ol
=]
NAUVT SWNeO VNGO oW

WYY VWOWLY WYWWOY
GV LV SR oSS

PP

JAN

36.0
36.0
LOCATION -

FEB

MAR

NO Wi
WU PV =0 NAWN -

OEQ NNEOW QaOoa®k

MAY

ol

w
v o omun o~

-~

v

189

DRAINAGE AREA
REGULATED

MAXIMUM DAILY DISCHARGE

——
B WM

-
MO QALLAE NaDW

- N

N

NA® NM—=WO CuUisaN

w ns
NOE NWNN -

vich N O -
-0 oW

o0 CoOoOMoo

~
rF
~

JUN

]
1
!

N
WO AN s e

~ N NN N 0 N

-
-0
o

CFsS

.0 CFS

CFS
CFS
CFS
CFs

CFs
CFs
CFs
CFsS
CFS

CFs
CFS
CFS

¢ -~ EXTREME RECORDED

_,WOW N

£ NNDO NLuewa &S0

-

N O
N BN AN

i2
1540 SQ MILES

PIPESTONE CREEX NEAR RESTON - STATION NO.
MONTHLY MEAN DISCHARGES AND MEAN DISCHARGES FOR APR TO OCT IN CUBIC FEET PER SECOND FOR

JUL

AN oW
[ S2E] - Ve W~

o0

PIPESTONE CREEK NEAR RESTON - STATION NO.

JUN 29

APR
APR
JUN
APR
APR

APR
HAY
APR
JUN
JUL

HAY
APR
APR

FOR

.
- OVt s TN

—aa
VoUW

-
-

MW N
m O NO®E

Vi N NEGN &

~N

-
~NON QOO

Q5NG00S6

SEP

= W W N
- WON CWORW DANW.S ~NO

w
B NNE NEa®o

~N

O5NGO0G
EXTREXES OF DISCHARGE IN CPS AND TOTAL DISCHARGE IN AC-FT FOR APR TO

MAXIMUM INSTANTANEOUS DISCHARGE HINIMUM

N
<

Wa NMOwoWw Q@ 000 O

14 »

too © O @

THE PERIOD OF RECORD

| -
Lo o

.

) -
WV Wt W N Qe WWw

-
P

“ e e

N O B AR RE

w
w
Woas

25.2

OCT FOR THE PERIOD OF
DAILY DISCHARGE

APR

SEP
SEP
APR

APR

SEP
APR
AUG
SEP
APR

SEP
AUG

DEC

37.5

THE PERIOD OF RECORD

HEAN

RECORD

13.2
16.9

TOTAL DISCHARGE

5590

7170
25600
63300

25800
58300

21000
57700

117000
174000

66200

56500

AC-FT
AC~-FT
AC-FT'
AC-FT
AC-FT
AC-FT
AC~FT
AC~FT
AC~FT
AC-FT
AC-FT

AC-PT

[ i
VU BBt B EE
N PLN-O WwONON

=
M
>
=

-
ir-3-1
e
Tw

-t a

OOW LVVYVWYYW WVVVOVWY
WmE AN

P o
@ AN EEEER
~NOIN EWN=O

x
o
> W
4




-t o
WWPVWOY VoW
AN LUK

o wow

et n
WNSOC VENOW FWNa

PPN
LVVY WOWWOD
NNNN OO0

x
[
>
z

PPOTSpaY

WYWWYWWOY LWVOVYVW W
MM aOac  uunuk
NOW BN O Vo~

kot

- noa
P

NN O
LN =D WO

' 93
PLUM CREEK NEAR SOURIS ~ STATION NO. Q5NGOO7 .
MONTHLY AND ANNUAL MEAN DISCHARGES IN CUBIC FEET PER SECOND FOR TH.E PERIOD OF RECORD

JAR FED ¥AR APR MAY JUNR JUL AUG SEP . ocT NOV DEC MEAN YEAR
—— ——— - 141 510 433 217 143 133 102 62.9 84,1 - 1956
10.48 6.0 11.0 142 166 126 71.5 58.9 45.4 s4.8 30.6 0.35 60.4 1957
0 2.3. 2.6 112 91.1 20.4 . 6.0 [ 1] 0 [ ] 19.6 1958 *
[+ I ¢ 3.4 2.5 0.45 0 0 0 0 0.13 0.97 0.27 0.64 1959
0.15 ] 0 42,3 33.% 20.6 2.8 0.28 a 0 0 0 8.3 1960
[} 0 0.35 2.2 1.1 0.10 ] 0 0 [ [ 0 0.1 1961
0 ] [4 2.8 0.31 0.11 0 0 0 0 0 0 9.27 1962
0 0 0.23 0.40 0.54 4.1 0.71 0.15 0.02 0 [ ] 1.3 1963
0 0 +] 12.7 7.9 0.27 0.11 0 0 0 0 [ 1.7 1964
0 0 0 15.9 5.8 5.0 8.0 4.6 9.9 7.1 3.1 1.0 $.1 1965
0.10 0 1.3 33.0 110 32.0 12,0 7.6 2.9 0.69 0.42 1] 16.8 1966
0 0 -0 20.0 20.5 16.5 5.8 0.07 0 0 0 [ 5.2 1967
0 0 3.0 2.7 0.04 0 0 0 0 0.19 0.37 0 0.53 1968 .
0 0 0 201 429 57.3 70.8 50.4 33.9 28.9 23.9 13.7 76.3 1969
4.8 0 0 35.2 H06 191 104 66,9 68.6 43.1 42.8 10.0 81.6 1870
1.7 0 0 34,0 108 101 66.1 19.17 22.0 29.1 7.7 0.63 32.6 1971
] 0 7.6 71.5 140 59.2 19.5, 6.6 4.6 2.9 1.1 0.04 26.2 1972 .
0 0 0.61 0.90 3.1 1.1 0.32 0.15 0.19 0.61 0.485 0.02 0.63 1873
0.99 0.49 1.8 48.5 113 59.9 32.4 19.9 17.8 - 15.0 9.7 3.9 19.9 HEAN
LOCATION ~ LAT &9 37 30 N DRAINAGE AREA 2590 SQ MILES .
LONG 100 18 20 W REGULATED .
PLUM CREEK NEAR SOURIS - STATION NO. 05NGO0O7
ANNUAL EXTREMES OF DISCHARGE IN CFS AND ANNUAL TOTAL DISCHARGE IN AC-FT FOR THE PERIOD OF RECORD
MAXIMUV INSTANTANEOUS DISCHARGE MAXIMUM DAILY DISCHARGE MINIMUM DAILY DISCHARGE TOTAL DISCHARGE YEAR
——— 788 CFS ON JUN 22 - - 1956
-—— 301 CFS ON APR 27 0 CFS ON DEC 10 e 43700 AC-FT 1957
——— 149 CFS ON APR 14 0 CFS OM JAN 1 14200 AC-FT 1958 ‘
- 25.0 CFS ON MAR 31 0 CFS ON JAN 1 463 AC-FT 1959
- 185 CFS ON APR 1) g CFS ON FEB 1 6000 AC~FT 1560
—— 7.7 CFS ON APR 3 0 CFS ON JAN 1 224 AC-FT 1961 .
-— 11.4 CFS ON APR 21 0 CFS ON JAN 1 195 AC-FT 1962
—— 54.0 CFS ON JUN 16 0 CFS ON JAN ¢ 961 AC-FT 1963
——— 38.3 CFS ON APR 18 0 CFS ON JAN 1 1270 AC-FT 1964
——— 41.9 CFS ON APR 14 0 CFS ON JAN 1~ 3680 AC-FT 1965
- 153 CFS OM MAY 5§ 0 CFS ON JAN 11 12200 AC-FT 1966
41,0 CFS AT 1600 CST ON APR 23 37.8 CFS ON APR 24 0 CFS ON JAN 1 3730 AC-FT 1967
—— 12.9 CFS ON HAR 24 0 CFS ON JAN 1 385 AC-FT 1968
866 CFS AT 1708 CST ON HAY 1 ¢ 863 CFS ON MAY 2 # . 0 CFS ON JAN 1 55300 AC-FT 1969
626 CFS AT 1741 CST ON MAY 16 ' 622 CFS ON MAY 16 0 CFS ON JAN 24 59000 AC-FT 1870
140 CPS AT 1541 CST ON JUN 16 139 CFS OMN JUN 16 0 CFS ON JAN 26 21600 AC-FT 1971
245 CFS AT 1730 CST ON APR 15 215 CFS ON APR 15 0 CFS ON JAN 1 19000 AC-FT 1972
! 8.4 CFS AT 1508 CST ON MAY 13 7.6 CPS ON HAY 13 0 CFS ON JAN 1 457 AC-FT 1973
® - EXTREME RECORDED FOR THE PERIOD OF RECORD . 14400 AC-FT MEAN
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HMEAN

229

18.3

2.5

21.3
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103
19937 sQ MILES

322

23.9
796
DRAINAGE AREA

REGULATED

332
714

22.9

0.98

1.1
LOCATION -
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YEAR

TOTAL DISCHARGE

1
1
7
1

CFS ON AUG 23
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SOURIS RIVER NEAR KELITA - STATION NO. O5NFO09

124
ZXTREKES OP DISCHARGE IN CFS AND TOTAL DISCHARGE IN AC-FT FOR MAR TO OCT FOR THE PERIOD OF RECORD

YEAR MAXIMUM INSTANTANEOUS DISCHARGE MAXIMUK DAILY DISCHARGE HINIMUM DAILY DISCHARGE TOTAL DISCHARGE YZAR
1963 —— R72 CFs ON JUN 25 0 CFS ON MAR 1 e 16500 AC-rT 1963
1965 8852 CFS AT 1730 CST ON JUN 26 836 CFS ON JUN 26 1.0 CFS ON KAR 1 128000 AC-rT 1965
1966 - 1080 CFS ON MAY & 9.0 CFS ON OCT 3V 113000 AC-FT 1966
1867 881 CFS AT 1830 CST ON APR 19 859 CFS ON APR 1% 0 CFS ON MAR 1 62700 AC-rT 1967
1968 -——— 266 CFS ON SEP 9 0 CFS ON APR 22 28200 AC-FT 1968
1569 ——— 10800 CFS ON APR 17 1.0 CFS ON MAR 16 768000 AC-PT 1969
1870 3360 CFS AT 2351 CST ON JUN 7 3330 CFS ON JUN 5 0.29 CPS ON OCT 6 457000 AC~-FT 1570
197¢% - 1580 CFS ON MAY 6 37.3 CFS ON OCT &8 208000 AC-PT 1371
1972 3740 CFS AT 1707 CST ON APR 21 » 3670 CFS ON APR 21 50.0 CFS ON MAR 1 430000 AC-FT 1972
1973 418 CFS AT 0807 CS5T ON MAY 2% 414 CFS ON MAY 24 16.5 CFS OR APR 17 21600 AC-PT 1973

¢ - EXTREME RECORDED FOR THE PERIOD OF RECORD 225000 AC-rT MEAN

SOURIS RIVER NEAR WESTHOPE - STATION NO., 0OSNFO12
MONTHLY AND ANNUAL MEAN DISCHARGES IN CUBIC FEET PER SECOND FOR THE PERIOD OF RECORD
YEAR JAN FEB MAR APR HAY JUN JuL AVG SEP ocr Nov bec HEAN YEAR
1929 - ——— -—- - —— ——- - 13.4% 6.5 8.3 - ——— —— 1929
1930 -— ——— -— 922 388 101 a1.0 5.4 8.7 1.1 15.2 5.0 .= 1930
193¢ v 0.50 0.50 1.0 58.8 22.5 4.8 2.2 0 0 5.3 7.9 2.0 8.7 1931
1932 1.0 1.0 5.2 73.8 60.5 26.3 12.6 2.1 0 o 8.4 2.0 16.0 1932
19233 1.0 1.0 1450 875 218 183 209 55.1 10.3 6.2 14,0 3.0 183 1933
1934 1.0 1.0 71.3 295 56.2 9.6 0.77 o o o 0 [ 3s5.6 1938
1835 0 o 6.9 55.5 75.0 17.9 163 68.6 7.9 Q.31 0 o 33.3 1935
1936 0 4 [ 32.1 0.01 7.7 3.7 0 0 ] ] 0 3.6 1936
1937 0 0 o 1.9 ] 0 ] 0 [} 4 o ] 0.15 1937
1938 1] 1] 0.16 0.03 [} 7.5 0.01 7.8 0.28 [ 0 0 1.3 1938
1839 0 0 0.05 0.22 0.0% 8.5 ] 8.6 1.2 10.2 L] o 2.1 1939
1940 0 [ 0 0.25 1.00 ¢.70 2.8 2.6 2.5 3.0 0.02 ] t.0 1940
1981 [ 0 0 0.01 0.11 6.3 7.3 11.6 16.5 8.6 0.65 0 4.3 1941
1942 0 0 0.60 408 252 25.7 18.4 28.0 23.3 25.1 0.96 0 65.2 1982
1943 9 0 0.16 616 2110 1170 827 120 85.3 89.4 12.0 .12 819 1943
1944 0.02 5.9 22.9 186 266 294 1290 123 333 94.2 67.2 141 238 1944
19235 117 72.0 157 754 168 26.2 19.1 89.0 18.2 18.8 0.67 ] 120 1945
1986 [] ] 2.0 321 24.3 19.2 15.7 20.7 63.7 12.1 0.52 0 39.6 1948
1987 0.28 1.0 1.0 1040 676 195 kL K} 286 73.3 10.7 10.1 0.80 224 1947
1548 0,59 0.22 0.47 890 2190 1700 350 247 42.8 18.9 47.0 66.6 862 1948
1949 . 323 13.5 7.5 3220 1460 6§12 39.3 39.5 3z.8 11.8 1.0 1.3 454 1849
1950 2.5 3.0 6.1 733 2070 1310 372 9 62,1 27.9 13.3 47.4 401 1850
19519 121 173 97.8 1840 2490 1520 291 26.6 145 73.0 65.3 162 580 1951
1952 .8 27.8 119 784 540 9.8 93.9 76.1 13.7 3.q 24.6 42.5 148 1952
1953 16.8 13.7 25.9 184 471 795 1210 1010 154 155 176 105 363 1953
1954 140 135 152 347 238 789 1560 389 71.2 450 183 101 g2 1954
1955 67.9 69.2 71.6 2110 . 2030 1500 621 281 122 132 7.3 2.8 585 1955
1956 12.6 15. $2.6 1030 2380 1020 340 163 131 114 186 55.0 460 1956
1957 LLEN 26.6 37.8 17.7 138 188 72.8 26.5 23.1 22.3 118 51.1 649.0 1957
1958 17.7 14,1 0.38 7.0 62.1 85.7 32.9 28.7 21.3 1a.7 1.0 0.10 23.8 1958
1959 0.10 0.05 0.95 0.28 0.74 24.9 25.0 19.2 16.4 20.2 64.3 13.6 15.5 1959
1960 19.8 20.0 58.4 1630 843 453 20.7 13.7 33.0 23.6 5.1 2.1 259 1960
1961 0.07 0.51 5.8 5.3 10.3 20.7 19.2 10.7 9.7 11.1 3.8 1.0 8.2 1961
1962 ] 0 1.9 .9 5.8 6.5 10.4 10.4 17.0 0.35 0.10 8.7 962
1963 0.10 0.10 0.27 0.10 0.3% 151 a3.2 21.7 20.3 23.1 1.8 0 22.6 1963
15648 o 0.12 0.38 a2z 45,0 105 - 17.0 99.4 82.7 0.21 0.10 51.2 1964
1965 .08 9.10 0.12 i4.9 359 622 167 232 268 204 70.6 48.3 166 1965
1966 8.5 41.3 106 873 772 174 71.9 39.2 22.5 22.1 6.9 6.12 149 1966
1967 0.05 [} 0.2% 335 473 91.1 25.7 22.6 17.7 25.2 1.8 0.07 83.1 1967
1968 0 ] 0.20 0.3 5.7 28.3 19,7 22.1 198 120 3.3 22.5 37.0 1968
1969 13.1 3.8 6.1 3280 4530 1790 iss 500 33.8 24.0 24.9 76.8 889 1969
1970 85.9 56.7 23.1 500 2340 2730 1130 317 20.1 20. 11.8 3.3 612 1970
1971 30.2 57.1 59.2 704 1150 333 las 298 33.5 101 221 97.8 287 1971
1972 76.5 59.0 310 2380 1610 750 591 98.4 95.5 150 226 22.6 530 1972
1973 18.6 43.5 26.2 4.6 206 45.2 139 32.3 81.1 105 28,2 23.7 62.9 1973
MEAN 21,2 19.9 37.1 593 701 829 252 10 54.2 49.7 37.6 25.0 186 HEAN
LOCATION -~ LAT 48 59 &7 N DRAINAGE AREA 17600 SQ MILES INTERNATIONAL GAUGING STATION
LONG 100 57 29 W REGULATED
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SOURIS RIVER NEAR WESTHOPE - STATION NO. OSNFO12

ANNUAL EXTREMES OF DISCHARGE IN CFS AND ANNUAL TOTAL DISCHARGE IN AC-FT POR THE PERIOD OF RECORD

MAXIMUM INSTANTANEOUS DISCHARGE MAXTHUM DAILY DISCHARGE MINIMUM DAILY DISCHARGE TOTAL DISCHARGE YEAR
—— —— —~— .- 1929
- — - ——— 1930
-— 118 CPS OM APR 6 0 CFS ON JuUL 20 6320 AC-FT 1931
- 148  CFS ON MAY 4 0 CFS ON AUG 17 11600 AC-FPT 1932
- . 1130 CFS ON AFR 17 1.0 CFS ON JAN 1 103000 AC-FT 193]
- 524 CF5 ON APR 7 0 CFS ON JUL 27 25800 AC-FT 1934
— 279  CFS ON JUL 7 0 CFS ON JAN 1 26100 AC-FT 1935
- 139 CFS ON APR 14 ] CFE ON JAN 1 2590 AC-FT 1936
- 9.0 CFS ON APR 11 0 CF8 ON JAN 1 110 AC-FT 1937
51.0 CFS AT 1200 CST ON JUN 18 42.0 CFS ON JUN 18 0 CFS ON JAN 1 956 AC-FT 1938 .
29.0 CFs ON OCT 23 27.0 CFS ON OCT 21 0 CFS ON JAR 1 1500 AC-FT 1939
- 14.0 CFS ON OCT 13 /] CFS OR JAN 1 750 AC-FT 1980
36.0 CP5 AT 0600 CST ON JUN 12 25.0 CFS ON SEP 8 0 CFE ON JAN 1 3100 AC-PT 1941

1100  CFS AT 1930 CST ON APR 21 1000 CFS ON APR 22 0 CF§ ON JAN 1§ 57200 AC-FT 1942
—-- 2240  CFS ON MAY 22 ~35.0 CF5 ON APR 8 303000 AC-FT 1943
Ll . 2000 CFS ON JUL 9 0 CFS ON JAN 6 173000 AC-FT 1944
.ee 1040 CFS ON MAR 11 0 CFS ON NOV 16 86600 AC-FT 1948
- 600 CF5 ON APR 8 0 CFS ON JAN 1 28600 AC-FT 1946
- 1800 CFS ON APR 19 0 CFS ON JAN 1 162000 AC-FT 1947
- 2900 CFS ON APR 26 0 CFS ON JAN 17 336000 AC-FT 1948

6400 CFS ON APR 18 ® 6300 CF5 ON APR 18 ® 1.0 CFS ON NOV 1 329000 AC-FT 1949

2650 CF5 AT 2200 CST ON HMAY 17 2630 CPS ON MAY 17 2.0 CFS ON JAN % 290000 AC-FT 1950

3100 CFS ON APR 29 1.9 CFS ON NOV 7 420000 AC-FT 1951
1420  CFS ON APR 24 1.9 CFS ON OCT 31 107000 AC-FT 1952

1550  CFS AT 1300 CST ON AUG 13 1540  CFS ON AUG 13 . 3.0 CFS ON SEP 18 262000 AC-FT 1953

1780  CPS AT 1300 CST ON JuL 13 1760 CFS ON JUL 14 22.0 CFS ON SEP 21 277000 AC-FT 1954 .

3500 CFS AT 2000 CST ON APR 14 3430 CFS ON APR 14 1.0 CFS ON DEC 6 424000 AC-PT 1955

3040  CFS AT 2300 CST ON MAY 21 2930  CFS ON MAY 22 8.0 CF5 ON JAN 1 335000 AC-FT 1956
——- 268 CFS ON JUN 14 3.5 CFS5 ON APR 21 UBL00 AC-FT 1957

563 CFS AT 1500 CST ON MAY 12 202 CFS ON MAY 12 0 CFS ON MAR 6 17300 AC-FT 1958
187 CFs .ON JUN 3 187 CFS ON NOV 6 0.05 CFS ON FEB 1 11200 AC-FT 1959

2120 CFS AT 0900 CST ON APR 23 2040 CFS ON APR 23 0 CFS ON DEC 26 188000 AC-FT 1960

- 26.0 CFS ON JUN 2 0 CFS ON JAN 1 5910 AC-FT 1961
208 CFS AT 1030 CST ON AUG 7 30,0 CFS ON OCT 17 0 CFS ON JAN 1 3430 AC-FT 1962
600 CFS AT 1130 CST ON JUN 24 530 CFS ON JUN 23 0 CFS ON MAR 6 16300 AC-FT 1963

——— i 518 CFS ON MAY 16 0 CFS ON JAN 1 29900 AC-FT 1964
864  CFS AT 1700 CST ON JUN 28 850 CFS ON JUN 27 0 CFS ON JAN 11 120000 AC-FT 1965
850 CFS AT 0300 CST ON MAY 2 886 CFS ON MAY 3 0.05 CF5 ON DEC 17 108000 AC-FT 1966
889  CFS AT 1900 CST ON APR 20 853  CFS ON APR 20 0 CFS ON FEB 1 60100 AC-FT 1967
232 CFS AT 0300 CST ON SEP 8 277 CFS ON SEP 8 0 CFS ON JAN 1 26800 AC-FT 1968

6300 CFS AT 1400 CST ON APR 22 6200 CFS ON APR 22 1.0 CFS ON HAR 16 644000 AC-FT 1569

3120 CFS AT 0700 CST ON JUN 6 3110 CFS ON JUN 6 1.6 CFS ON DEC 1 443000 AC-FT 1970
——— 1340  CFS ON APR 30 1.7 CFS ON JAN 1 . 208000 AC~FT 1971

2060 CFS - ON APR 20 3050 CFS ON APR 17 18.0 CFS ON DEC 12 385000 AC-FT 1972

448 CFs ON HAY 20 438 CFS ON MAY 20 0.40 CFS ON APR 4 45600 AC-FT 1873
1 ® ~ EXTREME RECORDED FOR THE PERIOD OF RECORD 142000 AC-FT MEAN




APPENDIX 11

List of field observations by the Wildlife Sector

between Coulter and Wawanesa (July 1976).

Reach 1 Reach 2 Reach 3 Reach 4 Reach 5
Observation Border- Melita-~ Hartney- Souris- Elbow- Total
Melita Hartney Souris Elbow Assiniboine
American beaver 6 5 0 4 0 15
Beaver lodges 13 21 1 16 4 55
Muskrat 3 10 1 1 2 17
American mink 0 6 4 2 0] 12
White-tailed deer 2 5 4 1 0 12
Common snapping turtle 0 0] 3 0 0 3
Western painted turtle 1 23 20 4 0 48
Mallard 105 549 37 134 21 846
Pintail 17 3 0 0 0 20
American Widgeon 16 0 0 0 0 i6
Wood Duck 30 259 63 52 22 426
Canvasback 1 (6] 0 0 0 1
Redhead 1 0 (0] 0 0 1
Iesser Scaup 1 0 0 0 0] 1
Gadwall - 50 16 0 0 0 66
Blue-winged Teal 35 59 8 3 0 105
Northern Shoveler 8 0 5 0 0 13
Unidentified dabblers 44 16 2 3 0 65
Blue Goose 1 0 0 0 0 1
Great Blue Heron 39 133 30 58 32 292
Black-crowned Night
" Heron 17 42 0 2 0 61
American Coot .2 0 0 0 0 2
Double-crested
Cormorant 1 9 0 0 0 10
American Bilttern 0] 3 (0] (0] 0 3
Pied-billed Grebe 0 0 2 2 0 4
Great horned Owl 5 2 1 6 3 17
Barred Owl 0 0 1 (0] ] 1
Goshawk 0 0 0 1 0 1
Red-tailed Hawk 0 1 4 13 7 25
Marsh Hawk 0 1 o 2 0 3
Swainson's Hawk 0 1 1 1 0 3
Unidentified Hawks 0 1 1 2 0 4
Nighthawk ' 0 1 0 0 0 1
Coyote 0 0 0 1l 1 2
Unidentified bats 0] 2 ¢ 0 0] 2




APPENDIX III

The Canada Land Inventory (C.L.I.) classification
system 1s based on two important considerations:
l. Capability ratings are established on the basis of the
optimum vegetational stage (sucéessional stage) that cah’
be maintained when good wildlife management 1s practiced,
2, Capability ratings assigned do not reflect present land
use (except in extreme cases such as heavily populated
urban areas), ownership, lack of access, distance from

cities, or amount of hunting pressure.

C.L.I. Land Capability for Wildlife (Ungulates)

Description of Classes:

Class 1 - Lands in this class have no significant limltations

to the production of ungulates. Capabllity on these

lands 1s high. They provide a wide variety and

abundance of food plants and other habitat elements.

Class 1W -Lands in this special class are Class 1 areas that

are winter ranges on which animals from surrounding

areas depend.

Class 2 - Lands in this class have very slight limitations to
the production of ungulates. Capability on these

lands 1s high but less than Class 1. Slight limita-

tiong are due to climatic or other factors.
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Class 2W -

Class 3 -~

Class 3W -

class 4 -

Class 5 -

Lands in this special class are Class 2 areas that

are winter ranges on which animals from surround-

ing areas depend.

Lands in this class have slight limitations to

the production of ungulates. Capability on these

1ands 1s moderately high, but productivity may be
reduced in some years. Slight limitations are

due to characteristiés of the land that affect

the quality and quantity of habitat, or to climatic
factors that limit the mobllity of ungulates or

the availability of food and cover.

Lands in this special class are Class 3 areas

that are winter ranges on which animals from sur-

rounding areas depend.

Lands in this class have mdderate limitations to

the production of ungulates. Capabllity on these

lands is moderate. Limitations are similar to
those in Class 3 but the degree is greater.

Lands in this class have moderately severe

1imitations to the production of ungulates.

Capability on these lands is moderately low.
Iimitations are usually a combination of two
or more of climate, soll molsture, fertility,
depth to bedrock or other impervious layer,
topography, flooding, exposure, and adverse

soil characteristics.




Class 6 -

Class 7 -

Lands in this class have sevefe limitations to

the production of ungulates. Capabllity on these

lands is very low. Limitations are so severe
that they are easily recognized; for example,
soil depth may be negligible or climatic factors
80 eXxtreme that ungulate populatlons are severely

reduced.

Lands in this class have limitations s0 severe

that there is no ungulate production.

¢.L.I. Land Capability for Wildlife (Waterfowl)

Description of Classes:

Class 1 -

Lands in this class have no significant limita-

tions to the production of waterfowl. Capability

on these lands is very high. They provide a wide
variety and abundance of important habitat ele-
ments, rolling topography 15 well sulted to the
formation of wetlands. Predominent water areas
on these lands are both shallow and deep perma-

nent marshes, and deep-open water areas with well

developed marsh edges.

Class 1S -Water areas in this special class are Class 1

Class 2 =~

areas that also serve as important migration

stops.

Lands in this class have very slight limitations

to the production of waterfowl. Capabllity on
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these lands %s high but less than Class i.
Slight limitations are due to climate, fertility,
or permeabllity of the solls. Topography tends
to be more undulating than rolling; a higher pro-
portion of the water areas than in Class 1 are
small temporary ponds or deep, open water areas
with poorly developed marsh edges.

Class 28 - Water areas in this special class are Class 2
areas that also serve as important migration
stops. ‘

Class 3 - Lands in this class have slight limitations to

the production of waterfowl. Capability on these

1ands is moderately high, but productivity may be
reduced in some years because of occasional
droughts. Slight limitations are due_to climate_
or to characteristics of the 1and that affect the
quallity and quantity of habitat. These lands
have a high proportion of both temporary and semi~
permanent shallow marshes poorly interspersed with
deep marshes and bodies of open water.
Class 3S -Water areas in this special slass are Class 3
areas that also serve as important migration stops.
Class 3M - Lands in this speclal class may not be useful for
waterfowl production, but are importaht as migra-

tion or wintering areas. This class has no sub-

classes.



Class 4 -

Class 5 -

Iands in this class have modérate limitations to

the production of waterfowl. VCapability on these

lands is moderate. Limitations are similar to
those in Class 3, but the degree 1s greater.
Water areas are predominantly temﬁorary ponds, or
deep, open waters with pqorly_developed marsh

edges or both.

Lands in this class have moderately severe limita-

. tions to the production of waterfowl. Capability

Class 6 -

Class 7 -

on these lands 1s moderately low. Limitations are
usually a combination of two or more of the follow=-
ing factors: climate, soil moisture, permeability,

fertility, topography, salinity,_flooding, and

-poor interspersion of water areas.

Lands in this class have severe limitations to

the production of waterfowl. Capability on these

lands is very low. Limitations are easily identi-
fied. They may include aridity, salinity, very
flat topography, steep-sided lakes, extremely
porous solls, and soils containing few available

minerals.

Lands in this class have such severe limitations

that almost no waterfowl are produced. Capability

on these lands 18 negligible or nonexistent.
Limitations are so severe that waterfowl produc-

tion is precluded or nearly precluded.




APPENDIX IV

Bird List — Souris River Basin

LEGEND:

0 ~ Observed occurrence

P - probable occurrence - greater than 506 probability
X - possible occurrence — lese than 50% probability

M - on migration

B - substantiated breeding population

% — probable breeding population— greater than 5

0% probability

¥%_ poesible breeding population - lese than 50% probability

Speciles

Occurrence

Breeding

Status

Common Loon — Gayia immer

Wéstern Grebe — Aechmophorue occidentalis
Red-necked Grebe — Podiceps grisegena

Horned Grebe — Podiceps auritus

Eared Grebe — Podiceps nigricollis

Pied-billed Grebe - Podilymbus podiceps

White Pelican — Pelecanus erythrorhynchos
Double~crested Cormorant — Phalacrocorax auritus

Whistling Swan - Qlor columbianus
Canada Goose — Branta canadensis
White~fronted Goose — Anser albifrons
Blue Goose — Chen caerulescens

* ganow Goose — Chen caerulescens

Roecs! Goose — Chen rossii

Mallard - Anas platyrhynchos

Black Duck — Anas rubripes

Pintail — Anas acuta

Gadwall ~ Anas strepera

American Widgeon — Anas americana
Northern Shoveler — Anas clypeata
Blue-winged Teal — Anas discors
Cinnamon Teal — Anas cyanopbera
Green—winged Teal — Anas crecca carolinensis
Wood Duck — Aix sponsa

Redhead — Aythya americana

Canvasback — Aythya valisineria
Ring-necked Duck - Aythya collaris
Greater Scaup - Aybthya marila

Tesser Scaup — hythya affinis

Common goldeneye — Bucephala clangula
Bufflehead — Bucephala albeola
Whitewinged Scoter - Melanitta deglandi
Ruddy Duck — Oxyura Jameicencis

Common Merganser — Mergus merganser
Red-breasted Merganser - Mergus serrator

(1)
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Species

QOccurrence

Breeding
Status

Hooded Merganser — Tophodytes cucullatus
Turkey Vulture - Cathartes aura
Rough-legged Hawk ~ Buteo lagopus
Ferruginous Hawk — Buteo regalis

Red—~tailed Hawk — Buteo jamaicensis
Swainson's Hawk — Buteo swainsoni
Broad-winged Hawk — Buteo platypterus
Goshawk — Accipiter gentilis

Cooper's Hawk - hccipiver cooperii
Sharp-shinned Hawk — Acoipiter striatus
Marsh Hawk — Circus cyaneus

Golden Eagle — Aguila chrysaetos

Osprey — Pandion haliaetus

Bald Eagle — Haligeetus Jeucocephalus
Gyrfalcon — Falco rusticolus

Prairie Falcon — Falco mexlcanus

Peregrine Falcon - Talco peregrinus

Merlin ~ Falco columbarius

American Kestrel — Falco sparverius

Spruce Groure -~ Canachites cenadensis
Ruffed Grouse — Bonasa umbellus
Sharp~tailed Grouce — Pedioecetbes phasianellus
Greater Prairie Chicken — Tympanuchue cupido
Ring-necked Pheasant - Phasianue colchicus
Hungarian Partridge - Perdix perdix

‘Common Egret - Casmerodius albus

Great Blue Heron - Ardea herodias
Black—-crovned Night Heron - Nycticorax nycticorax
American Bittern - Botaurus lentiginosus
Teast Bittern - Ixobrychug exilis

Sandhill Crane - Grus canadensis

Virginia Rail — Rallus limicola

Sora -~ Porzana carolina

Yellow Rail — Coturnicops noveboracensis
American Coot — Fulica americana

American Avocet — Recurvirostra americana
American Golden Plover - Pluvialis dominica
Black-bellied Plover - Pluvialis sguatarola
Ruddy Turnstone - Arenaria interpres

Piping Plover - Charadrius melodus

Killdeer — Charadrius vociferus
Semi—-palmated Plover - Charadrius semipalmatus
Tong-billed Curlew — Numenius americanus
Marbgled Godwit - Timosa fedoa

Hudsonian Godwit - Timosa haemastica

Upland Sandpiper - Bartramia americana
Buff-breasted Sandpiper - Tryngites subruficollis
Solitary Sandpiper - Tringa soiitaria
Spotted Sandpiper — Actitis macularia
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Species

Occurrence

Breeding
Status

Willet - Catoptrophorus semipalmatus

Greater Yellowlegs — Tringa melanoleuca
Tesser Yellowlegs — Tringa flavipes

Stilt Sandpiper - Micropalama himantopus
Knot — Caldris canulus

Short-billed Dowltcher — Timnodromus griseus
Tong-billed Dowitcher — Limnodromus ascolopaceus
Pectoral Sandpiper - Calidris melanotos
Sanderling — Calidris alba

White-rumped Sandpiper - Calidris fuscicollis
Baird's Sandpiper - Calidris bairdii

Least Sandpiper - Calidris minutilla
Semipalmated Sandpiper - Calidris pusilla
Western Sandpiper -— Calidris maurd

Wilson's Phalarope — Steganopus tricolor
Northern Phalarope - Tobipes lobatus

Common Snipe — Capella gallinago

Herring Gull — larus argentatus

California Gull — Larus californicus
Ring-billed Gull - Tarus delawarensis
Franklin's Gull - Larus pipixcan

Bonaparte's Bull - Larus philadelphia

Common Tern — Sterna hirundo

Forster's Tern — Sterna forsteri

Caspian Tern - Hydroprogne caspia

Black Term - Chlidoniag niger

Rock Dove — Columba 1livia

Mourning Dove — Zenaida macroura
Black-billed Cuckoo — Coccyzus erythropthalmus
Screech Owl — Otus asio

Great—horned Owl - Bubo virginianus
Tong-eared Owl - Asio obtus

Short—eared Owl ~ Acio flammeus

Snowy Owl - Nyctea scandiaca

Hawk Owli — Surnia ulula

Barred Owl — Strix varia

Great Gray Ovl - Strix nebulosa

Burroving Owl — Speotyto cunicularia

Saw-whet Owl ~ Aegolius acadicus

Boreal Owl - Aegolius funereus
Whip—poor—will — Caprimulgus vociferus -
Common Nighthawk — Chordeiles minor

Chimney Swift - Chaecura pelagica
Ruby-throated Hummingbird - Archilochus colubris
Belted Kingfisher - Megaceryle alcyon

Common Flicker - Colaptes auratus

Pileated Woodpecker — Dryocopus pileatus
Red—~headed Woodpecker — Melanerpes erythrocephalus

Yellow-bellied Sapsucker - Sphyrapicus varius .
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Species

QOccurrence

Breeding
Status

Hairy Woodpecker — Dendrocopos villosus
Dowvny Woodpecker - Dendrocopos pubescens

Black-backed Three-toed Woodpecker - Picoides articus

Eastern Kingbird — Tyrannus tyrannus

Western Kingbird — Tyramus verticelis
Great—crested Flycatcher — Mywarchus crinitus
Eastern Phoebe — Sayornig phoebe

Say's Phoebe - Sayornis saya
Yellow-bellied Flycatcher -~ Empidonax flaviventris

Alder Flycatcher — Empidonax alnorum

Least Flycatcher — Empidonax minimus

Rastern Wood Pewee — Contopus virens

Western Wood Pewee — Contopus sordidulus
Olive—sided Flycatcher — Nuttallornis borealis
Horned ILark — Eremophila alpestris

Barn Swallow ~ Hirundo rustica

Cliff Swallow — Petrochelidon pyrrhonota

Tree Swallow — Iridoprocne bicolor

Bank Swallow — Riparia riparia

Rough-winged Swallow ~ Stelgidopteryx ruficollis
Purple Martin — Progne subisg

Blue Jay - Cyanocitta cristata

Gray Jay — Perisoreus canadensis

Black-billed Magpie — Pica pica

Common Raven — COorvus. corax

Common. Crow ~ Corvug brachyrhynchos
Black—capped Chickadee — Parus atricapillus
Boreal Chickadee - Parus hudsonicus
White-breasted Nuthatch — Sitta carolinensis
Red—breasted Nuthatch — Sitta canadensis
Brown Creeper — Certhia familiaris

House Wren — Troglodytes aedon

Long-billed Marsh Wren - Telmatodytes palustris
Short-billed Marsh Wren — Gistothorus platengis
Gray Catbird — Dumetelia carolinensie
Northern Mockingbird — Mimus polyglottos
Browvn Thrasher — Toxostoma rufum

American Robin -~ Turdus migratorius

Hermit Thrush — Catharus guttatus

Swainson's Thrush — Gatharus ustulatus
Gray-cheeked Thrush — Catharus minimus

Veery - Catharus fuscescens

Fastern Bluebird — Sialia sialis

Mountain Bluebird ~ Sialia currucoides
Golden—crowned Kinglet -~ Regulus satrapa
Ruby—crowned Kinglet - Regulus calendula
Water Pipit - Anthus spinoletta-

Spragués Pipit — Anthus spragueil v
Bohemian Waxwing — Bombycilla garrulus
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Specles

Occurrence

Breeding
Status

Cedar Waxwing — Bombycilla cedrorum

Northern Shrike — Lanius excubitor
T.oggerhead Shrike — Tanis ludovicianus
Starling - Sturnus vulgaris

Solitary Vireo — Vireo solitarius

Red-eyed Vireo - Vireo olivaceus
Philadelphia Vireo - Vireo philadelphicus
Warbling Vireo — Vireo gilvus

Black and white Warbler - Mniotilta varia
PermesseeWarbler — Vermivora peregrina
Orange-crowned Warbler - Vermivora celata
Nashville Warbler — Vermivora ruficapilla
Yellow Warbler — Dendroica petechia

Magnolia Warbler - Dendroica magnolia

Cape May Warbler - Dendroica tigrina
Yellow—rumped Warbler — Dendroica coronata
Black-throated Green Warbler - Dendroica vireng
Blackburnian Warbler — Dendroica fusca
Chestnut—sided Warbler - Dendroica pensylvanica
Bay-breasted Warbler — Dendroica castanea
Blackpoll Warbler — Dendroica striata

Palm Warbler ~ Dendroica palmarum

Ovenbird - Seiurus aurocapillus -

Northern Waterthrush — Seiurus noveboracensis
Pine Warbler - Dendroica pinue

Common Yellowthroat — Geothlypie trichas
Mourning Warbler - Oporornis philadelphia
Connecticut Warbler - Oporornis agilis
Wilson's Warbler — Wilsonia pusilla

Canada Warbler — Wilsonia canadensis
American Redstart - Setophaga ruticilla

House Sparrow - Passer domesticus

Bobolink — Dolichonyx oryrivorus

Western Meadowlark - Sturnella neglecta
Yellow-headed Blackbird - Xanthocephalus xanthocephalus

Red-winged Blackbird - Agelainus phoeniceus
Rusty Blackbird - Euphagus carolinue
Brewer's Blackbird — Buphagus cyanocephalus
Common Grackle — Quiscalus quicscala
Brown-headed Cowbird - Molothrus ater
Northern Oriole — Icterus galbula

Scarlet Tanager — Piranga olivacea
Rose-breasted Grosbeak — Pheucticus ludovicianus
Evening Grosbeak — Hesperiphona Yespertina
Purple Finch - Carpodacus purpureus

Pine Qrosbeak — Pinicola enucleator

Hoary Redpoll - Acanthis hornemanni

Common Redpoll — Acanthic flammea

Pine Sickin —~ Spinus pinus
American Goldfinch - Spinus tristis
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Specles

Occurrence

Red Croscsbill — Loxia curvirostra
White—~winged Crosebill - Loxia leucoptera .
Rufous—sided Towhee — Pipilo erythrophthalmus
Dickcisrel — Spira americana

Savarmah Sparrow — Passerculus sandwichensis
Grasshopper Sparrow — Ammodramus savannarum
Baird's Sparrow — Ammordramus bairdii

Te Conte's Sparrow — Ammospiza leconteil
Sharp-tailed Sparrow — Ammospirza caudacuta
Tark Bunting — Calamospira melanocorys

Vesper Sparrow — Pooecetes grammineus

Lark Sparrow - Chondestes grammacus

Dark—eyed Junco ~ Junco hyemalis

Tree Sparrow — Spizella arborea

Chipping Sparrow — Spizella passerina
Clay-colored Sparrow — Spizella pallida
Harris' Sparrow — Zonotrichia guerula
White—crowned Sparrow — Zonotrichia leucophrys
White~throated Sparrow - Zonotrichia albicollis
Fox Sparrow — Passerella iliaca

Tincoln's Sparrow — Melospiza lincolnii

Swamp Sparrow -~ Melospira georgiana

Song Sparrow ~ Melospira melodia

McCGown's Longspur — Calcarus mccownii
Chestnut—collared Longspur — Calcarius ornatus
Iapland Longspur — Calcarius lapponicus
Smith's Longspur — Calcarius pictus

Snow Bunting ~ Plectrophenax nivalis
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APPENDIX V

MAMMAL LIST - SOURIS RIVER BASIN

v . SUBSTANTIATLED
PROBABLE OCCURRENCL OCCURRENCL
‘Masked shrew -~ Sorex cinereus +*
Water shrew - Sorex palustiris
Arctic shrew - Sorex arctlcus #*
Pygmy shrew - Microsorex hoyl *
L-3

Short-tailed shrew - Blarina brevicauda
Little brown myotis - Myotis lucifugus

Keen's myotis - Myotis keenii

Silver-haired bat - Lasionycteris noctivagans
Big brown bat - Eptesicus fuscus

Red bat - Lasiurus borealis

Hoary bat - Lasiurus cinereus

Eastern cottontall - oylvilagus floridanus *

Snowshoe hare - lLepus americanus #*

White-tailed Jack rabblt - Lepus townsendii %

Eastern chipmunk - Tamiasg striatus

Least chipmunk - Eufamlas minimus d
+*

Woodchuck - Marmota monax
Richardson's ground squirrel - Spermophllus
: richardsonil *

Thirteeh-lined ground squirrel - Spermophilus
fridecemlineatus #

Franklin's ground squirrel - Spermopnilus
franklinili #*

Gray squirrel - Sciurus carolinensis

Red squirrel - Tamlasciurus hudsonicus

Northern flying squirrel - Glaucomys sabrinus

Northern pocket gopher -~ Thomomys talpoldes

Olive-backed pocket mouse - Perognathus fasclatus

American beaver - Castor canadensis

Deer mous¢ - Peromyscus maniculatus

Northern grasshopper mouse - Onychomys
Jeucogaster

Southern red-backed vole - Clethrionomys gapperi

Tittle upland vole - Pedomys ochrogaster

Muskrat - Ondatra zibethicus

Prairie vole - HMicrotus ochrogaster

Meadow vole - Microtus pennsylvanicus

Norway rat - Ratfus norvegicus

House mouse - pMus musculus

Western Jjumping mouse -~ Zapus princeps
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PROBABLE OCCURRENCE

Meadow jumping mouse - Zapus hudsonius
American porcupine - Eréthizon dorsatun
Coyote - Canis latrans

Red fox - vulpes vulpes

Gray fox - lirocyon cinereocargenteus
Raccoon-- Procyon lotor

Ermine - Mustela erminea

Long-tailed weasel - Mustela frenata
least weasel - Mustela nivalis
American mink - rustela vison

American badger - Taxidea taxus
Striped skunk - Mephitils mephitcis
Kountain lion - Felis concolor

Lynx - Fells lynx

Bobcat = relis rufus .

Mule deer - Odocoileus hemlonus

_ White-tailed deer - Odocolileus virginianus

SUBSTANTIATED
QCCURRLENCE

Moose - Alces alces
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APPENDIX VI

REPTILE AND AMPHIBIAN LIST -
SOURIS RIVER BASIN

SUBSTANTIATED
PROBABLE OCCURRENCE OCCURRENCE

Common snapping turtle - Chelydra serpentina
- - serpentina %
Western painted turtle - gﬁrysemys picta belll *
Northern prairie skink - Eumeces septentrionalis
sepoentrionallis *

Northern red-bellled snake - storeria
occipitomaculata

: . occipltomaculata *
Red-sided garter snake - Thamnopnis sirtalis
parietallis
Western plains garter snake - Thamnophls radix
haydeni *

Plains hognose snake = Heterodon nasicus
 Western smooth green snake - Opheodrys vernalls
' , blanchardl
Mudpuppy - Necturus maculosus maculosus
Gray tiger salamander - Ambystoma tigrinum
diaboll #
Plains spadefoot - Scaphiopus bombifrons
Dakota toad - Bufo hemiophrys
Great plains toad - Bufo cognatus
Boreal chorus frog - Pseudacris triseriata
maculata
Northern leopard frog - hana pipiens pipiens
Wood frog - Rana sylvatica




