Lisrmanmy
Canadian Wigiife Service
Sasketoon

BASELINE (1985) HABITAT ESTIMATES FOR THE SETTLED PORTIONS

OF THE PRAIRIE PROVINCES
Report #2: Saskatchewan.Parklaud - Part I
Prairie Habitat Monitoring Project
March 15, 1988

J.B. Millar
Wildlife Biologist
Canadian Wildlife Service
115 Perimeter Road
Saskatoon, Saskatchewan
S7N 0X4

Canada



a1 51 8 ) &) 8! 01 &

ABSTRACT

The current fiscal year, 1987-88, is year two of a five-year
program to establish baseline habitat values for various physiocgraphic
units in the Prairie Provinces. This report presents data for 18
transects and 13 physiographic units in the eastern part of the
Saskatchewan Parkland.

Attempts to analyse the habitat data with standard statistical
methods have shown that the data are highly variable and frequently
skewed to the point where these techniques cannot be legitimately
used. As a result, considerable caution must be used in interpreting
apparent habitat differences and habitat values extrapolated from
sample means for physiographic  units. The application of
non—parametric analytical techniques to the data will be attempted in

the future.

In assessing the data obtained to date several items are worthy of
mention,

l. By far the largest quantities and best combinations of good
waterfowl habitat occur in three of the 13 physiographic units, the
Minichinas Hills, Ponass Lakes Plain and Touchwood-Beaver Hills.

2. On the basis of the Loreburn transect the Hawarden Hills

appear to he the most intensively cultivated of the 13 units.

3. There 1is considerable variability in habitat values from

different transects within the same physingraphic unitc.
4. Preliminary observations suggest that cover/land use changes

are occurring at a fair pace in most of the areas being studied.



&) £E1 &) ) R 1Y B

TABLE OF CONTENTS

ABSTRACT (AR E R ENENEEEE NN NN NI A R I I N NI A R I N N N N R S Ry

TABLE OF CUNTENTS L R N N N o N N N R ]

LIST OF TABLES (AR NN REE RN RN RN N N R N N N Y AR

LIST

I,

II.

1 N

Iv.

OF FIGURES LR BRI I B B I BB B I B R I B I I B I B O O I R R S R R R

OBJECTIVE (AR R R R RN R R N NI N I N IR I S A B A N I A Y R I N I Ay

INTRODUCTION AN AR R RN R N NN I NN AN N A A A A B A I I I N WY

METHODS LA N R RN EEE R R NN NI RN NI I I I B I A B R I S R I A Ny

Delineation of Physiographic Units ..veesveecencesccans
Sampling NetwoTrk seeeececesescorsrsnvssenscnacsssasonos
Data ASSembBlY seieeescracanssssnnsnscasssonnonnscannans
DAta ANalysSisS eeevescevscernoscsssnosiscsrnannnasannses
TerminOologY cecrivarascesenasrsnsacracscasnoncenncacaana

RESULTS AND DISCUSSION L N R R N N N N N N L R

A.

General Information on the Area Covered in this Report.

1. Location and Landform Character of Physiographic
UNILS seivnevnnvtsoreaanctnesacnnvsnsnssnnsnsnsannsa

2. Size of Monitoring Samples in Relation to
Physiographic Units siuiciereevevecacesveonssannnsas

Sample ReSultS L N N N N N L R E

1. Percent of Total Land Area Occupied by Wetlands
and Upland .‘I.I.Il.lO......-.--.l.........l.-l-l..

a) Landform Character and Wetland ATea eeeeoceecees

b) Variability in Wetland Area Betwecen Samples
Within the Same Physiographic Unit ..ieieevessces

€¢) Cultivated Wetlands ...eeeeereesoscansccacnnoss

2. wetlaﬂds LR R R N N N Y R Y R R

a) Area of Wetlands in Various Cover Classes .....
b) Numbers of Wetlands in Various Cover Classes ..
c) Area of Wetlands in Various Land Use Activity

ClaSSES LR AN RN EEEEREERE RN N I BRI NI N N R I SR Ry

d) Wetland Size Distribution seeeceevencseeccecsoas
e) Wetlands Affected by Une or More Permanent

ImpaCtS LA NN R R R NN RN RN B R R A A N N B NN

f) Distribution of SLIeamS seeeeeesesoccescccccsns

- §i -

Page
i

ii
iv

iv

oW N

n

o oo

10

10
13

17
19

19
20



 §

TABLE OF CONTENTS -Cont'd

Vi.

3- Uplands LA R RN N RN NN RN I I IR N I I I I IR RN W

a) Distribution of Upland Cover ClasSes seeeeecees
b) Distribution of Upland Land Use Activity

ClaSSES (R EEE N ENEENEEERE N NN NN NN NN SN N NN NN

C. Extrapolation of Sample ReSUlLS cueieeerennossncvsccnnn

1- Data Vatiability s e s esans s 444 s N e BN BN SO EEESE RS
2- wetlaﬂds L N N N N N N N N N YN ]

3. Uplands LB AR AR RN AR R NN N N N N A R
D. Cover/Land Use Changes Since May 1985 .uceveeccnesscnes
CURRENT PROJE CT STATUS LN N NN R NN EREE R NN NN NN NN NN EEES

LITERATURE CITED LR R RN R RN NN N I RO R RN R I N I RN R R R,

- iii -

Page
21
21
22
23
23
24
25
25
26

27



£ 1 &) 01 1

Table
Table

Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table

Table

Table

Table

Table

Table

3.
4.
S.
6.
7.
8.
9.
10.
11.
12.
13.
14.

15.

16,

i7.

18.

19,

Figure 1.

LIST OF TABLES

Physiographic Units Covered in This Report.

Size of Monitoring Samples in Relation to Physiographic
Units.

Land Area Occupied by Wetlands and Uplands.

Amount of Wetland Area in Various Cover Classes.
Numbers of Wetlands in Various Cover Classes.

Area of Wetlands in Various Land Use Activity Classes,
Wetlands Affected by One or More Permanent Impacts.
Occurrence of Streams in Data Samples.

Distribution of Upland Cover Classes.

Distribution of Upland Land Use Activity Classes.
Examples of Variability in Wetland Cover Data,

Examples of Variability in Upland Cover Data.

Examples of Variability in Upland Land Use Data.
Estimated Area of Wetland Cover Classes in Physiographic
Units.

Estimated Numbers of Wetlands by Cover Class in
Physiographic Units,

Estimated Area of Wetland Land Use Activity Classes in
Physiographic Units.

Estimated Area of Upland Cover Classes in Physiographic
Units.

Estimated Area of Upland Land Use Activity Classes in
Physiographic Units.

Frequency of Land Use/Cover Changes Between May 1985 and
Time of Groundtruth Survey.

LIST OF FIGURES

Location of Transects and Physiographic Units Covered in
this Report.

-iv—



t 3 &1 ) B B} R} EI OEY DY OEYL EY EY OBEDOEYOR

BASELINE (1985) HABITAT ESTIMATES FOR THE SETTLED PORTIONS
OF THE PRAIRIE PROVINCES
Report #2: Saskatchewan Parkland - Part I
Prairie Habitat Monitoring Project

Project Officer -~ J.B. Millar

1. Objective

The objective of this portion of the Prairie Habitat Monitoring
Project 1is to establish baseline habitat values for 1long-term
monitoring sites and to generate estimates of the current distribution
and quality of each of a variety of habitat (cover) and 1land use
classes in individual physiographic units (habitat subregions) within
each of the ecoregions in the settled portions of the three Prairie

Provinces.

II. 1Introduction

The quality and quantity of prairie migratory bird habitar has
progressively declined since the time of settlement, A variety of
studies have documented this decline for specific locations and time
periods (Millar 1986a) but the rate of loss (and hence the severity of
the problem) across the prairies as a whole is largely unknown. There
is a need to monitor trends in habitat loss in the various prairie
ecoregions to ensure that habitat conservation programs address the
areas of primary concern and that elected officials are equipped with
current, factual information as a basis for directing land management
policy. The recent initiation of the North Ameriecan Waterfowl

Management Plan wilt most certainly increase the demand for habitat

monitoring informatioen.
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Effective measurement of habitat change is dependent upon the
availability of a baseline record of current conditions against which
future observations can be compared. The establishment of such a
baseline record is therefore an essential first step in the developnent
of a habitat monitoring program and the determination of habitat
trends, The methods and activities described in this report represent
the start of a more comprehensive effort to establish this baseline
trecord, expanding on the results of earlier pilot studies (Millar
1986b).

III. Methods

The methods employed in this project have been described in detail
in an earlier report (Millar 1987). Therefore, information presented
here will be confined to changes in methodology which have been
instituted since that report and which apply directly to the material
presented in this report.

A. Delineation of Physiographic Units

Physiographic unit boundaries within Saskatchewan parkland have
been mapped on 1:250,000 scale topographic maps with the aid of 1970
aerial photos and newly developed soils and surficial geology maps.
Contrary to iInitial expectations, this mapping has produced many
significant changes in the boundaries delineated by Adams (1984).
These changes fall into three categories:

l. Boundary shifts between units - These have affected all of the
physiographic units covered in this report,

2. Creation of new physiographic units ~ To date three new unlts
have been added. One of these, the Lower Souris River Plain, Ais

covered in this report and is the result of splitting the Souris River
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Plain (4.59) into the Upper Souris River Plain (4.59) and Lower Souris
River Plain (4.85) on the basis of differences in soil parent material.

3. Ideatification of subdivisions within physiographic units -
This has been done on the basis of obvious differences in density and
distribution of wetlands and, to some extent, topography. These
sub-divisions have not been utilized in this report but should provide
a basis for more accurate sampling of habitat conditions in the future
1f resources become available for expanding the sampling network.

B. Sampling Network

Further transect splitting has resulted in the creation of an
additional eight transects thus increasing the total number of
transects in the project to 152. None of these new transects are dealt
with in this report and details on them will be presented in a future
report. I also anticipate a few more shifts of borderline transects
from one ecoregion to another as groundtruthing establishes ecoregion
boundaries more accurately.

C. Data Assembly

1. Wetland impact and upland secondary cover and feature codes.
A few additional categories have been created and will be described in
a later report.

2. Preparation of "clean" data records. Our procedures have now
been modified so that corrected descriptive data are fed directly into
the in-house computer at the Prairie Migratory Bird Research Centre and
transferred onto diskettes for transmission to Lands Directorate in

Ottawa.
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D. Data Analysis

Summarization of all cover/activity combinations for both wetlands
and uplands has proven to be a rather cumbersome exercise with many
combinations occurring only rarely and contributing little to overall
habitat conditions within a sample. 1In order to simplify evaluation of
the occurrence of various cover and activity classes data analysis has
been divided into two steps. First, cover classes are summarized
without regard to land use activities and, second, land use activities
are summarized without regard to cover. In this latter summary a
number of minor land use activity classes have been combined.

At the present time wetland margin data are not being analysed and
consideration of wetland impacts is being limited to identifying the
number of wetlands per quarter section that are affected by one or more
permanent impacts.

The calculation of area values by Lands Directorate has been done
in terms of acres rather than hectares and we have done our analyses in
acres and then converted the results to hectares. The exceptions to
this are Tables 11 to 13 which contain statistical values generated
from acreage figures. Arrangements are being made with Lands
Directorate to produce all future area calculations in hectares so that
conversions will not be necessary.

Wetlands in this report are categorized in terms of cover classes
established in accordance with the lands Directorate Land Cover
Classification. These classes are equated in the following table to

the wetland types defined in Millar's (1984) wetland classification

system.
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Wetland Types of Millar (1984)
Wetland Cover Classes Wetlands Identified
Used in this Report (1) Basin Wetlands as Stream Segments

Cultivated (V1, X0) 0.3

Shrubs & Trees (W3, Wl) 0.2, 1.2

Grasses, Sedges & Forbs (v3) 1.1, 1.8, 2.1, 2.8 1.9, 2.9
Bulrush & Cattail (Vv4) 3.1, 3.8 3.9, 9.1, 9.3
Transitional Open Water (Z6) 4.1, 4.8 4.9
Natural Fresh Open Water (Z3) 5.1, 5.2, 5.8, 9.9 5.9, 9.5
Artificial Open Water (Z5) 5.3, 5.4, 5,5, 9.8 5.6, 5.7, 9.2
Saline Open Water (Z4) 6.1

Other (primarily v2, vs, 0.3 9.6

X - non-cultivated, Z1)

(1) Cover codes are in parentheses.

E. Terminology
In this report in the term "unit” is used as an abbreviation for

"physiographic unit”,
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IV. Results and Discussion

A. General Information on the Area Covered in this Report

l. Locatica and Landform Character of Physiographic Units

This report presents baseline habitat data for 18 sample sites in
13 physiographic units located in the eastern half of the Saskatchewan
Parkland (Figure 1). 1Individual units and the transects located in
them are identified in Table 1. Collectively these 13 units comprise
an area of approximately 4,776,300 hectares (Table 2), excluding river
valleys and lakes, or approximately 38 percent of Saskatchewan
Parkland.

Origin of soil parent material, surface form and slope values for
the 13 units are summarized 4in Table 1. Morainal parent material
predoﬁinates in the area surveyed. Ten of the physiographic units are
on this material and one each are on lacustrine, morainal/lacustrine
and glacio-fluvial/morainal material, respectively. Landform (surface
form) 1is primarily_ knob and kettle 4in five of the morainal
physiographic wunits and the one mixed morainal/lacustrine unit,
Mixtures of knob and kettle and hummocky terrain are found in two
morainal units, knob and kettle mixed with dissected terrain in a
third, and dissected landform in a fourth. The tenth morainal unit has
2 mixture of undulating and knob and kettle terrain. The one
lacustrine unit has dissected landform and the mixed
glacio-fluvial/morainal unit is on undulating terrain, Slope values
range from 1 to 15 percent. Minimal slopes (1l to 3 percent) occur in

five units, 4 to 9 percent slopes in 10 units and 10 to 15 percent in

three units.
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2. Size of Monitoring Samples in Relation to Physiographic Units
' The relative sizes of monitoring samples and the physiographic
units in which they occur are presented i{n Table 2. Samples range from
a2 low of 0.36 percent of the Minichinas Hills to a high of 1.09 percent
of the Hawarden Hills. Overall sample size for the 13 physiographic
units is 0.62 percent.

Some of the units, particularly the Minichinas Hills, Melfort
Plain and Ponass Lakes Plain, contain sufficient well-defined
variations in surface form that they can each be divided into two or
more sub-units. It would be desirable in the interest of increased
accuracy to relate existing transects to the sub-units in which they
occur rather than the unit as a whole. However, if this is done there
should be additional sampling in other large sub-units which do not
presently contain transects,

Any future expansion of the sampling base, whether in sub-units or
the physiographic units as a whole, should be done by creating new
transects i1in other sites rather than enlarging the sample within
existing transects in order to provide a broader sampling of the units.

B. Sample Results

1. Percent of Total Land Area Occupied by Wetlands and Uplands

The first step in assessing variability in baseline hahitat
conditions between varlous physiographic units has been to determine
the relative amounts of wetlands and uplands in the landscape. Within
the 18 individual transects there is a four-fold variation (4.7 to
18.1) in the percent of total land area occupied by wetlands (Table
3). The degree of variation is reduced somewhat (4.7 to 16,9 percent)

for physiographic units when values for two transects within a unit are

averaged,



a) Landform character and wetland area - The disproportionate
representation of knob and kettle terrain in the area studied makes it
impossible to make definitive statements about the relationship between
all types of landform and the amount of land area occupied by
wetlands, Within the knob and kettle morainal category transects with
the 1lowest and strongest relief (I to 3 and 10 to 15 percent,
respectively) have comparable average wetland area values (13.3 and
14.3 percent, respectively). The intermediate rvelief class (4 to 9
percent slope) has a somewhat lower average land area occupied by
wetlands (11.9 percent) but also the widest range in area (6.9 to 18.1
percent). it 1is also represented in the largest number (7) of
transects.,

The lowest wetland values (under 5 percent of the land area) occur
on undulating glacio—fluvial and morainal terrain with 1 to 3 percent
slopes and on dissected morainal land with 4 to 9 percent slopes,
Since there 1s only one sample for each of these categories it is not
possible to assess the variability of wetland area between sample sites
within these landform types. The amount of wetland area (8.8 percent)
in the one hummocky morainal (4 to 9 percent slope) sample is within
the lower end of the range observed for knob and kettle morainal
terraln with the same slopes. The high wetland area value for the one
dissected lacustrine (1 to 3 percent slope) sample is likely due to the
fact that that area is underlain by morainal materials and the land
surface still reflects the character of those deposits.

b) Variability in wetland area between samples within the same
physiographic unit - Five of the 13 physiographic units covered in this

report each contaln two transects. The expectation in such situations
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is that transects within the same unit should have quite similar
habitat values. This appears to hold true for wetland area in three of
the five wunits, Ponass Lakes Plain (4.41), Touchwood-Beaver Hills
(4.44) and Last Mountain Plain (4.46), where the difference in land
area occupied by wetlands is only 2,5 to 2.9 percent (Table 3) between
transects, In the Gainsborough Creek Plain (4.58) there is a
difference of 6.3 percent which represents a 60 percent larger area
occupied by wetlands at Redvers than at Fairlight. The reason for this
difference is not readily appareat since solls and surficial geology
maps do not identify any differences in landform character between the
two sites. The analysis in 1988 of data from a third transect located
in the Manitoba portion of this unit may cast further light on the
variability of wetland area values within the unit as a whole.

Transects in the Upper Souris River Plain (4.59) show the greatest
difference (7.9 percent) in the land area occupied by wetlands., This
difference can be explained by the fact that the Fillmore~East transect
(4.9 percent wetlands) is located on undulating ground moraine with 1
to 3 percent slopes while at least half of the Browning transect (12.8
percent wetlands) is located in rougher knob and kettle moraine with 4
to 9 percent slopes. Siace wundulating ground moraine is the
predominant landform in the unit, the data for the Fillmore transect
may be considered more representative of the unit as a whole,

c) Cultivated wetlands - The amount of land occupied by
cultivated wetlands is of particular interest because this is an area
which, depending on surface water conditions at the time of surveys,
cannot always be interpreted from air photos as being wetlands, and may

shift hack and forth between wetland and cropland (upland) categories

in terms of cover and land use,
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The percent of total land area occupled by cultivated wetlands
ranges from 0.7 percent af Redvers to a high of 6.7 percent at Loreburn
(Table 3) where 76 percent of the total wetland area is cultivated.
There is no consistent relationship between landform character and the
percent of total land area occupied by cultivated wetlands. The three
highest values all occur on morainal terrain with 4 to 9 percent slopes
but some of the lowest values also occur on the same landform type.
Similarly, worainal sites with lowest relief contain both the lowest
and fourth highest values,

Differences between transects in the same physiographic unit in
percent of total land area occupied by cultivated wetlands are small
because of the size of the percentages involved. They do however range
from almost nil in the Gainsborough Plain to a fourfold difference in
the Last Mountain Plain,

2. Wetlands

a) Area of wetlands in various cover classes - The percent of
total wetland area in various cover classes is summarized for all
transects and physiographic units in Table 4. Two cover classes,
cultivated (cereal crops and summerfallow) and grasses (including
sedges and forbs), dominate most of the wetland area (55.1 to 98,2
percent) in the 18 transects. The lowest values occur oa three
transects in which natural fresh open water and/or saline open water
are important elements. If these categories are included with the
first two, 78.9 to 98.2 percent of the total wetland area is accounted
for.

The percent of wetland area that is cultivated varies in the 18

transects from three percent at Yorkton to 76 percent at Loreburn
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(Table 4). Both of those extremes are found on morainal terrain (knob
and kettle and hummocky, respectively) with slopes of &4 to 9 percent,
Within the 18 transects there is no discernable relationship between
landform and the percent of wetland area that is cultivated. The
roughest morainal sites do have a consisteatly low level of cultivation
(8 percent of the total wetland area) but equally low values are found
in some of the morainal samples which have the lowest relief, {i.e.,
Redvers and Fairlight. Transects on morainal material with 4 to 9
percent slopes have highly variable levels of wetland cultivation while
those on non-morainal material have intermediate values,

The most abundant cover c¢lass in all but two transects and
physiographic units is grass. Both wet meadow and shallow marsh
vegetation are represented in this class but the great majority of the
area involved 1s shallow marsh.

Willows and trees are a minor element in wetland cover throughout
most of the transects but do attain a level of 11 percent at Hanley and
Earl Grey, both knob and kettle morainal areas. The values given in
Table 4 for willows and trees includes only cover that can be mapped as
polygons and not all the narrow wooded margins that are characteristic
of parkland wetlands.

Bulrush and cattail (deep marsh vegetation) alse account for a
minor part of a total wetland cover and attain a double digit level
(13.7 percent) only at Buchanan.

Transitional open water, which can only be identified from ground
surveys, 1s irregular in 1its occurrence, being recorded as a minor
element on only seven transects. This class is useful as an indicator
of areas which have recently experienced above-normal water levels, a

fact which will be discussed later in regard tb the Redvers transect.
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Natural fresh open water 1s highly variable in its occurrence,
being absent in measurable amounts from Loreburn, minimally represented
at Browﬁing and Hanley (0.9 and 1.1 percent, respectively), and
occupying a maximum of 24.6 percent of total wetland area at Yorkton.
There 1s no consistent relationship between the amount of open water
and landform characteristics.

The area of artificial open water 1is consistently low, ranging
from 0.1 to 2.8 percent, This is to be expected since most of this
cover class occurs as small dugouts and only occasionally as large
reservoirs,

Saline open water 1s present oanly on the Peterson transect in the
Minichinas Hills but is certainly more widely distributed outside of
the sample sites. A more accurate measure of the occurrence of this
category will be obtained when data are summarized for the area and
character of large lakes within the physiographic umnits,

The percent of wetland area in various cover classes varies widely
between transects within the same physiographic unit. 1In 21 of 35 data
pairs the differences are small (less than five percent of the total
wetland area) while in the remaining 14, differences range up to 32
percent, Large differences occur most frequently (in four of seven
cover classes) in the Ponass Lakes Plain and Last Mountain Plain, The
consistently large differences in area of various cover classes between
the two transects in the Ponass Lakes Plain reflects the amount of
variation in landform character within that unit and reinforces my
feeling that that unit should be sub-divided and each of the two
transects be placed in different sub-units. The difference in percent

of wetland area in tramsitional open water between the Redvers and
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Fairlight transects (6.6 and 0.4 percent, respectively} is of interest

in that it reflects documented differences in precipitation between the

two sites. The Redvers area has, over a recent two-year period,

oded wetlands well

experienced abnormally heavy rainfall which flo

beyond their normal levels while Fairliight has received more normal

precipitation.

b) Numbers of wetlands 1a various cover classes - In relating the

occurrence of cover classes to numbers of wetlands each wetland was

categorized according to the one cover class which dominated the

central or deepest part of the basin. This process provides a measure

of the distribution of cover units in contrast to the area data in the

previous section which gives a measure of the amount of each cover

class. Together the two sets of data (Tables 4 and 5) provide a more

comprehensive picture of wetland habitat patterns and offer the

opportunity to draw some broad inferences about the relationship

between cover classes and wetland size.

The apparent relationship between percent of wetland area and

percent of wetland numbers in a cover class and the relative size of

wetlands in that cover class is as follows. If the percent of total

wetland area occupied by the cover class is smaller that the percent of

total wetland numbers in that class then the average wetland size is

relatively small. Om the other hand, if the percent of total wetland

area is larger than the percent of total wetlands then average wetland

gize should be larger. Within this relationship one would expect that

size of the ratio between the two percentages would be a further

{ndicator of relative wetland size. The accuracy of the relationship

as observed in this study may be dampened somewhat by the fact that a

S

P
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small ﬁercentage of wetlands have been sub-divided into two or more
cover classes. The overall pattern, however, is still apparent.

At the drier end of the cover spectrum the percent of total
wetland area occupied by the cultivated cover class is coonsistently
lower (3 to 76 percent) than the percent of total wetlands (9.6 to 82.7
percent) in all transects and physiographic units. This suggests that
this cover class is associated with relatively small wetlands or, in
other words, small wetlands are more susceptible to cultivation. This
conclusion is consistent with many other field observations taken over
the years. Within the 18 samples there is considerable variation in
the ratio between percent of area and perceat of wetland numbers (1:1.1
to 1:3.2). This suggests that there is considerable variation between
transects in the size of cultivated wetlands but the subject requires
more investigation. It will be particularly interesting to compare
results for the Saskatchewan Parkland with those of the southern
grassland where a drier climate makes it possible for larger shallow

marsh wetlands to be cultivated.

At the other end of the cover spectrum the relationship 1is
reversed and natural fresh open water occupies a consistently greater
percent of total wetland area than it does of wetland numbers (l.1 to
24.6 percent compatred to 0.5 to 9.4 percent) in all the transects (17
of 18) in which it is recorded. This indicates that relatively larger
wetlands are involved, a fact that is also borne out by other
observations. The range in ratios between percents of total area and
wetland numbers is much greater (1.4:1 to 8.3:1) for natural open water

than it is for cultivated wetlands (1:1.1 to 1:3.2), suggesting that

there is much greater variability in the size of natural open water

wetlands.

Com

+ 0t



kI EI &

]

15

The single sample of saline open water has an area/number ratio of
13.4:1 which far exceeds anything recorded for natural fresh open
water. That is consistent with what is generally known about the
relative size of such wetlands - that they are usually quite large.

Cover classes that are intermediate in the wetland permanency
spectrum do exhibit variable intermediate area/numbers relationships
with some tendencies toward the end of the spectrum to which they are
closest. For woody vegetation the differences in ranges of percents of
total area and wetland numbers are negligible (0.4 to 1l.1 and zero to
i2.3, respectively}). 1In 13 transects the percent of total wetland area
is smaller that the percent of wetland numbers but in five transects
the reverse is true. The absence of shrubs and trees in terms of
wetland numbers at Loreburn when they are recorded as present as =z
small area (0.4 percent) is due to the fact that, while measurable
areas of this cover class are present; shrubs and trees do not dominate
the center of any basins.

The percent of total wetlands dominated by grasses, sedges and
forbs varies from 14,7 to 72.7, a comparable but slightly broader range
than that for percent of total area (22.2 to 72.2). Transects are
evenly divided in terms of which is larger, the percent of total
numbers or percent of total area, suggesting that there is a wide
variability in the relative size of wet meadow and shallow marsh
wetlands. The dominance of grasses as the commonest wetland cover

class is not as widespread when viewed in terms of wetland numbers (12
of 18 transects) as it 1is 1in terms of wetland area (16 of 18

transects).
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As one moves to semi-permanent wetlands dominated by bulrush and
cattail the percent of wetland area involved becomes somewhat larger
than the percent of wetlands numbers in 15 of the 17 transects in which
that cover class occurs, suggesting that the category 1is associlated
with somewhat larger wetlands. The disappearance of bulrush/cattail
from wetland numbers at Elfros while being recorded for wetland area is
due to the fact that no wetlands are centrally dominated by that cover
class.

Percentages of wetland area are larger than percentages of wetland
numbers for transitional open water in five of the seven transects in
which that cover class occurs, indicating that it 1is most likely to
develop in fair-sized wetlands. Obhservations by the author in other
studies on the development of transitional open water indicate that it
is the larger, deeper shallow marsh wetlands which are most prone to
conversion te that cover class.

Artificial open water accounts for between 0.3 and 5.8 percent of
total wetland numbers in the 18 transects and in all cases these
percentages exceed those of wetland area. This is indicative ﬁhat most
of the wetlands are small in size and substantiates an earlier
observation that most of the artificial open water is in the form of
small dugouts rather than large reservoirs.

Percent of total wetland number wvalues for cover c¢lasses 1in
different transects within the same physiographic unit show the same
degree of variability as data presented earlier for wetland area. Two
thirds (23 of 35) of the data pairs have similar percentage values,
i.e., there is a difference of less than 5 percent of total wetland

numhers, while the remainder exhibit larger differences. Most of the
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differences (9 of 12) are divided equally between the Ponass Lakes
Plain, Last Mountain Plain and Gainsborough Creek Plain. When these
results are compared to similarities and differences in percentage
values for wetland area, those similarities and differences coincide in
their occurrence in 29 of 35 cases. The six cases in which there is no
match occur across the spectrum of cover classes but half of them are
to be found in ome physiographic unit - the Gainsborough Creek Plain.
The open water cover class in the Last Mountain Plain sample 1is
particularly interesting because of the results obtained during an
earlier effort to relate the ratios between percentages of total
wetland area and wetland numbers to relative wetland size. 1In that
calculation the two extremes in the ratios for natural open watef
(1.5:1 and 8.3:1) were obtained from the two transects in that
physiographic unit, suggesting a marked difference in the relative size
of open water wetlands in the two transects within the same unit. This
matter certainly requires further confirmation.

c¢) Area of wetland in various land use activity classes -
Utilization of wetlands in the 18 transects falls into five major land
use activity classes - no use, abandoned cultivation, annual crops,
haying and grazing. Collectively these five activity classes occur on
97.8 to 100 percent of the tontal wetland area (Table 6).

For 17 of the 18 transects the percent of total wetland area that
i1s not being subjected to any obvious or continuous human activity
ranges between 40.0 and 83.3 percent. The situation on the Loreburn
transect is markedly different due to an extremely high level of
wetland cultivation and there oaly 14.2 percent of the wetland area is

unutilized,
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The abandoned cultivation land use activity class is a transitory
category that is assigned to wetlands which are in a state of flux
between being used for annual crops and reverting to an unused
condition. Typically this category occurs when higher water levels
flood out previously cultivated basins and persist long enough to
permit the establishment of disturbed wetland vegetation. Percent of
total wetland area values for this category range from 0.8 to 18.7.
The maximum value occurs at Redvers and is almost double the next
closest value. It reflects the degree to which recent abnormally high
levels of precipitation in that area have caused the flooding and
temporary abandonment of cultivated wetlands.

Data on wetlands used for crop production are the same asrthose
presented earlier for the cultivated cover class. If the Loreburn
transect with 1its unusually high level of wetland cultivation is
excluded, the amount of wetland area being used for crop production
varies from 3.0 percent at Yorkton to 52.7 percent at St. Gregor.

Haying of wetlands occurs in all transects on a trace to 21.7
percent of wetland area. In only six transects, however, is it
widespread enough to involve more than 10 percent of the wetland area.
There 1s no apparent association between haying and a particular
landform type.

Grazing of wetlands occurs in all transects on 0.1 to 22.0 percent

of the wetland area. As with haying it involves more than 10 percent
of the wetland area in only a few (4) transects, Interestingly, high
haying and grazing values occur together in the same transect in only
one case yet these are activities which one expects to find associated

with one another.
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The frequency of substantial differences in land use activities on

~ wetlands in different transects within the same physiographic unit is

somewhat greater than that observed for wetland ~cover and numbers
data. Data pairs are evenly divided between those which show small
differences (less than 5 percent of wetland area) and those which show
larger differences (up to 30 percent of wetland area). The greatest
frequency of large differences (4 of 5 data pairs) occurs in the Last

Mountain Plain sample followed by the Ponass Lakes Plain (3 of 5 data
pairs).

d) Wetland size distribution - Variations in the size
distribution of wetlands among transects and physiographic units will
not be discussed in this report because the total areas of wetlands
lying only partially within quarter section sample units cannot be
easily generated and analysed within the program set up for the quarter
section wunits, Any attempt to determine wetland size distribution
within quarter sections would therefore lack a true representation of
larger wetlands. Future manual digitizing of wetlands extending across
two or more quarter sections should make it possible to calculate
accurate size distribution figures,

e) Wetlands affected by one or more permanent impacts ~ Enough
material has been generated on the nature and distribution of
permanent, human induced impacts on wetlands in the monitoring samples
to provide the basis for a full-scale study on that subject alone. For
the present, however, discussion of the effects of impacts on wetlands
will be limited to an evaluation of the extent to which wetlands have
been affected by one or more such impacts, It should be emphasized

here that in this study cultivation is not considered a permanent
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impact. The percent of wetlands affected by one or more permanent
impacts ranges from a low of 8.9 percent at Hendon to a high of 40.4
percent at Buchanan (Table 7). There 1s no apparent association
between rate of impaction and landform character.

Some interesting situations do appear when one looks ;t
differences in the rate of impaction between transects in the same
physiographic unit. The two extremes in percent of wetlands impacted
occur in transects within the same physiographic unit - the Ponass
Lakes Plain. On the other hand, the difference in the Last Mountain
Plain sample is less than one percent of total wetlands and this is a
unit in which considerable differences in other wetland data have been
observed between the two transects.

f) Distribution of streams - The presence of stream segments in
the data samples has been summarized (Table 8) to provide an indication
of the relative importance of this type of water body in the overall
habitat picture in different areas. No streams were recorded in seven
of the 18 transects and in the remaining 11 the percent of quarter
sections containing streams ranged from 4.2 at Craik to 33.3 at
Redvers,

In all five physiographic units containing two transects the
presence or absence of streams was consistent for transects within the
same unit. The large difference in distribution of streams between the
Fairlight and Redvers transects may explain some of the variability in
wetland data within the Gainsborough Creek Plain which has previously

been described in this report,
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3. Uplands

a) Distribution of Upland cover classes - Upland cover data have
been analysed on the basis of seven classes, four native and three
planted, plus a catch-all category for all other classes. Between 97.9
and 99.8 percent of the upland cover falls into those seven classes
(Table 9). Annual crops and summerfallow are by far the most dominant
cover in all transects, accounting for 68.7 to 96.8 percent of the
total upland area. Loreburn has the highest level of cropland at 96.8
percent and with 76 percent of its wetland area also in crop it is
unquestionably the most intensively cultivated of the transects covered
in this report.

Native grass 1s the second most common cover class, occurring on
1.7 to 19.5 percent of the uplands. However, it occurs on more than 10
percent of the total upland area only in the two transects in the
Gainsborough Creek Plain. Shrubs are a minor element in the landscape
with low shrubs (buckbrush) never dominating as much as one percent of
the upland and taller shrubs only occupying a maximum of two percent of
the area. Native trees cover from a trace to 9.3 percent of the
uplands with highest values occurring in the Touchwood-Beaver Hills and
Ponass Lakes Plain, They exceed native grass in area in three of the
four transects in those two physiographic units. Total native cover
occupies from 2.1 to 24.3 percent of total upland area with wvaluyes
exceeding 10 percent in only three physiographic units - Ponass Lakes
Plain, Touchwood-Beaver Hills and Gainsborough Creek Plain.

Planted grasses and forbs are found on 0.3 to 8.6 percent of the
uplands with highest values occurring in the same three physiographic

units as maximum native cover. Planted trees and shrubs are a very
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minor part of the landscape, accounting for less than one percent of
the upland area in any transect.

Upland cover values in transects within the same physiographic
unit show relatively 1little difference, partly because most of the
percent of area values are small. 1In only three cases do differences
in the data pairs exceed 5 percent of the upland area,. Those are
native grass and annual crops in the Gainsborough Creek Plain and
annual crops in the Ponass Lakes Plain.

b) Distribution of upland land use activity classes - Annual crop
production is the predominant land use activity in all transects (Table
10). The same values and comments regarding this c¢lass which were
given in the preceding discussion on upland cover apply here. Unused
and abandoned land together account for 0.6 to 12,1 percent of upland
area., Forage production and grazing occur on 0.1 to 5.6 and 0.3 to
14.6 percent, respectively, of the upland area. As one would expect
from the data on upland cover, maximum land use values for activity
classes associated with native or planted grasses and woody vegetation
occur in the same three physiographic units, i.e., Ponass Lakes Plain,
Touchwood-Beaver Hills and Gainsborough Plain.

A minor but consistent part of the wuplands 1s devoted to
farmsteads (0.2 to 1,8 percent) and roads and railways (0.2 to 3.5
percent). All other land use activities combinad occupy one percent or
less of the uplands.

Differences in land use activity values in transects located
within the same physiographic unit are all less than 5 percent of the
upland area except for the two cropland cases cited in the preceding

section and grazing in the Gainsborough Creek Plain,
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C. Extrapolation of Sampling Results

1. Data Variability

One of the objectives of this baseline habitat study has been to
generate estimates of current habitat values for individual
physiographic units by extrapolating the sample results obtained in
this study to the entire unit. Application of standard statistical
procedures to the sample data has, however, shown there to be such a
high degree of variability in the data that the mean values generated
cannot be considered to provide a consistently accurate estimate of
conditions beyond the samples themselves for all habitat factors 1in all
transects. Examples of the variability in the data are illustrated for
some major wetland cover, upland cover and upland land use classes in
Tables 11 to 13, respectively. One example of the degree of
variability encountered is the area of cultivated wetlands (Table 11).
At Loreburn for a mean of 11.05 hectares there is a standard error of
6.15 hectares while at St. Gregor with a comparable mean of 10.1
hectares the standard error is a staggering 150,83 hectares! A very
common situation which contributes significantly te this sort of data
variability is the presence within a sample of one or more quarter
sections operated by a landowner whose 1land use practices, e.g.,
grazing, are markedly different than those of his neighbors. When this
happens the data are strongly skewed and cannot be analysed by standard
methods. Possible use of non~parametric statistical methods to analyse
such data will be explored in the future.

Examination of standard error and coefficient of variation values
obtained when data from two transects within the same physiographic

unit are combhined indicates that doubling the sample size does little
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to decrease the variability of the data so expanded sampling on a scale
that would be economically feasible is not likely to improve the
situation very much.

Although the shortcomings of using limited sampling habitat data
from this project to generate estimated habitat values for entire
physiographic units have been identified, those extrapolated estimates
are still useful. Certain broad conclusions can still be drawn from
the more obvious data extremes and the figures can be used to compare
the results obtained from this study with those of other studies such
as agricultural surveys and Ducks Unlimited's Habitat Inventory. The
combination of accurate groundtruth data from the Prairie Habitat
Monitoring Project with a total habitat inventory from Thematic Mapper
imagery in the Ducks Unlimited program still appears to offer the best

possibility for obtaining the most accurate assessment of current

habitat conditions,

2. Wetlands

The estimated area of wetland cover classes, the number of
wetlands in each cover class and the area of each wetland land use
activity class in each physiographic unit are presented in Tables }4 to
16, respectively. The data in those tables show consistently and
clearly that three of the 13 units stand out in terms of the quantity
and quality of wetlaud habitat which they possess, Those units are the
Minichinas Rills, Ponass Lakes Plain and Touchwood-Beaver Hills. They
not only contain both the largest area and numbers of natural fresh
open water wetlands which provide secure hbrood rearing habitar but zlso
contain the greatest area of grassy (seasonal) wetlands for additional

breeding pair habitat., Numbers of grassy wetlands are proportionately
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higher in the Ponass Lakes Plain and Touchwood-Beaver Hills than in the
Minichinas Hills suggesting that average wetland size in that class is
larger in the latter unit. Maximum areas of unutilized wetland cover
also are found in those same three units (Table 16) indicating that
wetlands there have the greatest amount of good quality escape cover,

Two other physiographic units, the Gainsborough Creek Plain and
Upper Sourls River Plain appear to provide quantities of grassy
(seasonal) wetlands and undisturbed wetland cover comparable to those
in the first three units but have substantially less permanent brood
vater.

3. Uplands

Estimated areas of upland cover and land use activity classes are
presented in Tables 17 and 18. The largest amounts of upland nesting
cover in the form of both native and planted grassy cover are found in
the Ponass Lakes Plain, Touchwood-Beaver Hills, Gainsborough Creek
Plain and Upper Souris River Plain., The first three of those units
also have the largest amounts of unused land, with presumably the best
nesting cover, and the largest areas devoted to cattle production as
indicated by the amount of land in forage production and grazing. The
Minichinas Hills appears to have proportionately less grassy upland
cover, unused land and forage and grazing land.

D. Cover/Land Use Changes Since May 1985

Cover/land use change is an ongoing process and formal efforts to
measure this are scheduled te be conducted at five-year intervals as
part of this project. 1t ig possible, however, to obtain a very crude
idea of the extent to which change is occurring in the interim by

determining the number of quarter sections which have experienced such
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changes in the dinterval between the taking of baseline aerial
photography and completion of groundtruthing surveys. For 16 of the 18
transects covered in this report the baseline aerial photography was
taken in May 1985. The time interval between then and the completion
of groundtruthing surveys has varied from !l to 23 months (Table 19).

Two transects, Cymric and Fairlight experienced no cover/land use
changes over a 17 to 18 month period but in the other 14 transects
changes have been recorded on 8.3 to 29.2 percent of the quarter
sections. These changes were as small as the breaking of a single
wetland and as extreme as the clearing and breaking of almost an entire
quarter, Frequently the changes were associated with road
construction, Temporary interruptions of cultivation in wetlands or
uplands were not counted as changes,

Two transects, Redvers and Browning, cannot be evaluated with the
rest as aerial photography taken at different times was used for their
baseline record. At Redvers July 1986 photography was used and the
time span to groundtruthing was only three months, 1In that interval
4.2 percent of the quarter sections experienced some cover/land use
changes. In the case of Browning only May 1982 photography was
available so the time interval to groundtruthing was nearly five years
(59 months). 1In that period cover/land use changes occurred on almost
half (41.7 percent) of the sample quarters.

V. Current Project Status

As of March 15, 1988, the status of work on the Prairie Habitat

Monitoring Project 1s as follows:
1. Saskatchewan Parkland

-Work on 18 of 41 transects has been completed and data are
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presented in this report.

—Data assembly has been completed on the remainder of the
transects and maps and files are in the hands of ﬁands
Directorate ian Ottawa.

2. Saskatchewan Transition

—Data assembly has been completed for one third of the
transects and maps and files have been forwarded to Lands
Directorate.

3. Manitoba Parkland

-Data assembly for 40 percent of the transects is partially
complete and maps and files should be forwarded to Lands
Directorate within the next six weeks.

4. Alberta Parkland

—Alr photo interpretation of all transects is wvirtually

complete and groundtruthing will begin in April.
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Figure |. Location of Transects and Physiographic Units Covered in
This Report

SASKATCHEWAN

Prince Albert ¥

Saskatoon % {7

¥ Regina

Weyburn ¥

Legend:
4.32 to 485 - Identifier Codes for Physiogrophic Units
a - Tronsect Sites
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Tahie 1. Phyalographic Unilte coversd in this report.
Landforts Charscter
Orcigin of Percent
No ., Nane Parent Material Surface Form Slopel Transects?
4.32 Hawvarden Hilla Morainal Huomocky & Sume -9 loreburn (24)
Eknobd & Kettle
4,13 Kenaston-Buffalo Pound Upland Morainal Knob & Kettie & Some 4-9 Crealk {24)
Hummocky, Undulating
L% 1) Allan Hills Moralnal Knob & Kettle 10-15 lanley (24)
( 4=9 )
4,36 Hinlchinas Hille Motalnal Knod & Kettle -9 Peterson (24}
Lacustrine {10-15)
4,9 Melfort Platln Lacustrine Dissected -3 Kinfstine (24}
A, 41 Ponasa Lakes Plain Morainal Knob & Kettle & =3 Hendon (30}
Some Dimsected (49 ) Buchanan (24)
’
4,42 Lanigan Creek Plain Morainal Knob & Kettle 4-9 St. Gregor {30)
[ 7Y Touchwood-Beaver Hills Morainal Knob & Kettle 4-9 Kelliher (24)
(i0-15) Yorkton {24)
[ 991 Lant Mnyntatn Plain Horainal Knob & Kettle =9 Cyaric (24)
Earl Crey (24)
4.50 Touchwnoed Slope Morainal Dinaected 4-9 Elfroe (24)
& 5K GCainsborgugh Creek Plain Morainal Xnob & Kettlse 1=3 Fatrlight (24)
Redvers {24)
4,59 Upper Snuris River Plain Horainal Undulating & Some 1-3 Fillmore=-East {24)
Knob & Xettle (4-9) Browning (24)
[P 1] Lowsr Souria River Plain Glactlo=fluvial Undulating 1=3 Elcott {24)
Murainal

1) Flaure in patentheses is
2) Figure In parenthenes is

the slope clamm occurring in a minor part of the unit.
the numner of guarter sections in each sanmple.

Tahle 2. Size nf Monitoring Samples in Relation to Physicgraphic Units,
Phyeiographic Unlt ATea in Hectares
Percentags that Sample

Nn Hame tnicl Sample i of Unit Area
&.32 Hawarden Hille 147,100 1,604 1.09
4,33 Kenzston-Buffalo Pound Uplsnd 146,600 1,588 1.08
&34 Allan Hills 163,300 1,588 0.97
&3 Hinlchinss Nille a49,300 1,598 0.36
4,39 Melfnre Plain 328,500 1,591 0.48
LY FPonans Lakes Plaia 157,600 3,585 Q.47
k42 Lanigan Creek Plain 254,200 1.98% a.78
Aobb Touchwood-Beaver Hille 595,900' 3,198 0.54

b, b6 Last Mountain Plain 381,400 3,134 0.82
4,50 Touchwood Sinpe 301,300 1,993 0.53
4,58 Galnsborough Creek Plain 430,100 3,219 0.75%
4.5% Upper Souris River Plain 621,800 3,141 0.52
&.RS Lower Souris River Plaln 197,500 1,620 0.82
Total 4,776,3002 29,548 0.62

170 the nescest i) hectares.

Approxleately )8 percent of total Saskatchewan Parkland.
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Fercent of Toral Sllpltl

Wetlands
Sample Size

Unit Trannect (in ha)! Total Uncultivated Culttivated Uplanda
.32 Loreburn 1,604 B.8 2.1 6.7 91.2
4,33 Craik 1,588 6.9 4.7 2.2 93.1
4,34 Hanley 1,588 13.2 12.2 1.0 B6.8
&.36 Peterson 1,598 16.9 15.5 1.4 8l.1
&, )9 Kiniseino 1,591 12.7 9.5 3.2 87.3
&.4) Hendon 1,990 11.% 1.7 3.8 88.%
Buchanan 1,595 14.4 12.9 1.5 83.86

{3,585} (12.8) (10.0) {2.8) (87.2)
[ ¥ St. Gregor 1,989 11.7 5.5 6.2 88.3
A hd Kelliher I, 589 15.6 14,2 i.3 844
Yorkton 1,6u9 18.1 17.6 0.5 8l.9

(3,198) (16.9) (16.0) (0.9 (83.1)
4. 46 Cyauric 1,587 9.7 5.6 4.} 90.3
Earl Grey 1,547 7.2 6.4 0.8 92.8

{2,134) (B.4) {5.9) {2.5) (91.6)
4,50 Elfroe 1,592 4.7 .2 1.5 95.13
4.58 Falrlighe 1,629 10.4 9.6 0.8 B9.6
Redvers 1.5%0 16.7 16.0 0.7 81.3

(3,219) (13.5) (12.8) {0.7}) (86.5)
4,59 Fillmore~Eaut 1,6% 6.9 3.8 1.1 95.1
Browning 1,587 12.8 9.4 3.4 87.2

(3,241) (8.8) {6.8) (2.2) {91.2)
&85 Fleott 1,620 4,7 3.6 1.1 95.3

1) Flgures in parentheses ace composite values for those transects occurring io one physiographic

unit.
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Table &, Amount of Werland Area in Varlous Cover Classes.
Total Percent of Total Wetland Area in Cover Classi
Wetlandl
Physio- Area In Hatural Saline
graphic Sample Willows & Bultush Transitional Open  Artificial Open
Unlg Trannect (in ha) Cultivated Trees Grasses Cattail OUpen Water Water Open Water Water Othet
4,32 Loreburn 161 16,0 0.4 22.2 0 [H] 1.1 0 0 0.3
4.1 Craik 109 3.4 6.7 46,0 2.4 "] 10.6 i.0 o i.0
k.36 Hanley 09 7.6 11.0 711.2 1.3 0 1.1 0.4 0 0.4
4,36 Peterson 270 8.8 1.9 46.% 2.8 2.0 16.5 0.1 2l.4 0.2
4.9 ¥inistine 202 25.4 2.2 446.0 4.1 2.9 14,2 1.2 0 5.8
[ Hendon 28 32.9 3.3 55.6 1.8 o 5.1 0.3 0 0.9
Buchansn 230 10.4 5.4 45.2 13,7 0 3.3 1.0 o 1.1
(458) €25.7) (4.3)  (50,3) (7.8) 0} (14.2)  (0.7) (o) (1.0)
okl St. Cregor 132 52.7 1.1 21.3 1.% 0 20,2 1.4 0 0.4
4,04 Kelliher 248 8.5 7.0 bl.1 b.1 2.1 14.4 0.4 0 0.3
Torkton 291 3.0 1.2 56,3 6.5 6.1 4.6 0.2 o 0.2
(539) (3.5) {5.0} (58.4) (6.3) {4.2) (19.9) (0.3 (0) (0.2)
h, 46 Cymrte 153 42.9 1.5 a4 LR 0 1.5 0.8 o 0.5
Eacl Grey 111 10.7 11.1 60,1 .9 0.2 10.0 2.2 o 0.9
(264) (29.4) {6.7) (51.0} (4.6) (0.1) (6.3) (1.3) €0) (0.6}
4.5 Elfros T4 32.1 5.2 h5.2 3.3 0 13.2 0.7 ¢ 0.3
4,58 Felrlight 109 ] 7.0 6%.3 9.3 0.4 J.0 1.6 0 L.8
Redvers 266 L.t 1.3 0.6 5.2 5.6 7.1 0.9 0 4.1
{43%) (5.5} {3.5) (70.1) (6.8) {&.2) {5.6) (1.2) (0} (3.2)
4,59 Flllmore~East 82 21,0 4.9 58.9% 4,2 0 6.9 1.9 0 0.8
Browning 204 26.2 2.5 70.0 [ 393 0 0.9 .3 o 0
{286) {25.2) (3.2) (66.6) (1.3) (0 {2.6) {0.8) (9} (0.2)
4.R% Elcnct ] 23.6 1.2 68,0 1.% 0 2.1 2.8 0 0.8
1) Figutes in parantheses are

composite values [or those transects occurcing within ene physiographic unit,



1 E i

e

1 EBE1 K1

33
Tahle 5, Numbers of Wetlanda In Varlious Cover Classes.
Tatal Percent of Total Wetland Nuabers in Cover Class!
Number of
Physio- Wetlands Natural Saline
graphic In Sample Willows & Bulrueh Transiticnal Open  Artificial Opea
Unit Transect {in ha)! Cultivated Trees  Grasees Cattal) Open Water Water Open Water VUater Othar
&.32 Loreburn 461 82.7 0 14.7 0 o 0 2,2 0 0.4
4.13 Cralk 250 42.8 2.0 49.6 1.2 0 1.6 2.4 0 0.4
&, % Hanley 37] 131.9 8.0 12.7 3.0 4] 0.% 1.2 0 0.6
&.16 Peterson nr .1 6.4 55.4 7 1.8 7.1 0.3 1.6 1.0
4.39 Kinistine 557 47.6 3.4 40.2 2.0 0.7 1.7 1.6 0o 1.8
&kl Hendon 642 58.9% 3.5 33.9 1.1 0 1.1 0.6 0 1.4
Buchanan 548 23.5 7.3 55.1 . 0 7.7 1.5 ¢ 1.2
(1,230 (él1.9) (5.2) {44,0) (l1.9) (0) (4.2) (1.5) ("M (1.3)
4,42 St, Gregor 534 6%.7 2.6 22.6 1.5 ] 3.4 2.8 (LI 9 |
[T Y Kellther 756 16,4 1.4 67.8 2.3 1.1 Y 0.8 o 0.8
Yorkton h 117 2.8 5.0 67.8 1.6 4.1 9.4 1.1 0 0.3
{1,320) {13.3) {b.4) (67.8) (1.4) (2.4) {6.0) (0.9) (0) {0.6)
4,46 Cymrie 390 51.8 &1 in.s 1.5 1] 2.3 1.t ¢ 0.7
Earl Grey 517 1.4 1.8 £3.5% .0 0.2 1.2 2.2 v 0.9
{9u7} (32.2) (8,5) (52.7) (1.8) {0.1) (1.6} {2.2) (0) (0.8)
4,50 Elfroa 240 66,2 6.6 22.% 0 0 1.7 1.7 [} 1.2
(1} Fairlighe m 18.3 12.3 61.8 1.8 a.6 0.6 1. o 2.7
Redvers 8Y¢ 11.0Q 2.2 70.8 1.4 2.5 1.8 1.5 0 6.9
(1,223 (13.0) (5.0} (6B.4) (2.9) (2.0} (1.5) (1.6) {0) (5.7)
4,59 Flilmoce-Eant 239 0.0 3.4 49,2 0.4 0 2.9 5.8 ¢ 1.2
Browning 38} J8.7 1.8 57.7 0.3 4] 0.3 1.3 0 1]
(622} (319.4) (2.6) {52.8) {(0.3) {0) {1.3) (3.1) (0} (0.5}
&.R% Eicntt ) 38.% 1.8 530 0.4 1] 0.9 5.0 0 0.4
1) Figures

in parentheses are compueite values for those transects occurting within one physicgraphic untt,
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Table 6. Area of Wetlands In Various Land Use Activity Clsases.
Percent of Total Wetland Ares tn Land Use Activity Classl
Total
Wetland
Phyalographic Aren No Abandoned Annual
Unit Transect {in ha)l Une Cultivation Crups Haying Grazing Other
4,32 Loteburtn Ity 14,2 13 716.0 6.1 0.4 )
4,33 Craik 109 39.2 3.7 2.4 A5 0.1 [
[ W'} Hanley 209 66.0 1.0 7.6 16.8 6.3 0.2
4.3 Peterson 270 83.3 1.8 8.6 L% 1.2 0.3
4.9 Kinistino 202 33.9 10.0 25.4 4,0 6.1 0.6
[y Bendon 228 45.2 5.9 32.9 10.1 5.8 0.4
Buchanan 2w 67.8 3.3 10.4 6.4 11,3 0.7
(458) (56.5) (4.6) (21.7) (8.3) (8.5} (0.5)
4,42 St. Gregor 232 40.0 2.8 52.7 0.1 1.4 2.2
&, hdk Kelliher 68 75.7 2.4 E.3 5.3 8.1 0.2
Yorkton 91 68.8 1.0 3.0 16.6 10.% 0.
(539) (71.9) (.7 (5.5)  (ll.&) (9.4) {0.2)
&, b6 Cyaric 153 &1.0 9.3 42.9 2.1 4.8 0
Earl Grey 111 70,9 3.5 10.7 10.7 3.4 0.8
{204) (5.5) (6.8) {29.4) {5.8) (4.3} (0.3)
4,50 Elfros T4 64.0 2.2 2.2 0.3 1.0 0.3
4,58 Fairlight 169 63.1 3.9 7.5 2.5 1.0 2.0
Redvers 2h6 66.7 18.7 4.1 12 8.9 1.3
(435) (65.4) (12.9) {5.4) {1.0) {13.8) (1.8
4,59 Flllmore-Eant 82 39.0 2. 231.0 10.5 4.3 1.2
Browning 06 3.1 1.7 6.2 21,7 7.3 0
(286) (47.7) (1.8 (25.2) (18.5) (6.%) (0.3)
L. 1] Elentt 76 51.7 0.8 23.6 1.7 22.0 0.3
i)

2)

Flgures in parenthesey are composite values for transects occurring within one physiogrephic unit,

Less

thas 0.03 perceat.
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Tahie 7. Watlands Affected By One or More Permanent Impacts.

Hean Numher of Wetlands/Quarter

i 1 &)1

1 R 1

Physiographic
Unit Tranasct Total Affected by one or moce [mpacts Percent of Wetlande lmpacted
4,32 Loteburn 19.2 b2 11.9
&.33 Cralk 10. & 1.8 26.9
.34 Hanley 23.9 5.3 22.2
436 Pecerson 15.7 4.3 7.4
4,79 Kinlatino 213 3.3 14.2
(WY Hendon 21.4 1.9 8.9
Buchanan 24,5 9.9 W0k
(22.4) {5.5) {24.1)
4,42 St. Gregor 17.8 3.6 20.2
o bé Kelliher 1.5 1.5 23.8
Yurkton 23.5 6.6 28,1
(27.%) (1.0} (25.5)
4,46 Cymric 16.3 4.9 3.1
Earl Crey 21.5 6.3 29.3
{18.9) (5.6) (29.6)
4,50 Elfros 10.0 1.1 11.0
4,50 Fairlighe 13.9 3.7 6.6
Redvers 7.1 11.9 3.8
{25.5) (8.3) (32.6)
(.1 Flilmare~East t0.0 2.7 27.0
Browvning 16.0 5.3 331
{13.0) (4.0) {30.8)
L .RS Elcotr 4.3 2.2 23,7
Table 8. nNrcurrence of Screama in Data Samples.

No. of Quarters

Ko. of Quarters

Percent ol GQuetters

Unit Tranmett {n Samplel Contatning Streans Containing Sttesmsl
.32 Loreburn 24 0 0
.33 Craik 24 1 &,2
[P Hanley 24 0 0
4,36 Peterson 24 0 i)
&.79 Kinletino 24 4 16.7
b, 4] Hendon 30 2z 6.7
Buchanan 4 3 12.9%
(54) (3 ( %.))
[T ¥ St. Gregnr 30 3 t0.0
&, hk Kelliher 24 3 12,3
Yotkton 24 & 16.7
(48) (n (14.6)
&.46 Cyerie 24 0 0
Earl Grey % [} ]
(a8) (0 ( o
&,50 Elfros 24 E 12,3
4,58 Fatrlight 2% 4 16.7
Redvers 14 8 N
(48) (12} (25.0)
4,59 Fillsore-Eaat e 4] 0
Browning 24 0 3]
(48) {0 ( o)
L.RS Flroce 4 3 12.5

1) Flgures in parsntheses are composite values for thome Lransects occurring within one

physiogtaphic unit,
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Teble 9. Distribution of Upland Cover Classes,
Percent of Total Upland Area in Coverl
Native Planted
Phyaio- Upland
graphic Area Low Tall Annual Perennisl Trees &
Unlt Transect (in ha)l Grass Shrub  S$hrub Treem  Total Crups? Grass & Forbs Shrube Other
4.32 Loreburn 1,462 1.1 0 o T3 2.1 9.8 0.6 0.3 0.2
&1 Craik 1,478 5.1 0.8 0.1 0.2 6.2 90.8 2.3 0.4 0.3
&M Hanley 1,379 7.0 0.8 0.4 1.5 9.7 89.0 0.3 0.1 0.7
436 Peterson 1,328 4.5 T 0.1 0.7 5.3 93.0 1.3 0.3 Q.2
419 Kinistlno 1,389 3.5 Q.1 .3 3.2 2.1 87.3 |18 ] 0.5 1.6
[ ] Hendon 1,762 5.7 0.1 2.9 .3 11.5% B6.7 0.7 0.1 1.0
Buchanan 1,364 6.1 0.2 1.2 7.3 14.9 78.7 5.5 0.1 o7
(3,i26) (5.9} (u.1) (1) (5.9) (13.0) (83.3) (2.8} (0.1} {0.8)
LI Y] 5t. Gregor 1,757 1.7 [ 0.4 1.6 3.7 90.5 b6 0.3 1.1
b bk Rellither 1,341 7.3 T 0.8 9.0 17.1 1.9 3.5 T 1.3
Yorkton 1,318 6.5 0.2 2.0 %.3 18,0 76.4 4.2 0.1 1.3
{2,659) {6.9) (0.1) (Ll.4) {9.2) (17.6} (77.1) (3.3) {0.1) (1.3)
(9 1 Cymric 1,433 3.4 0.1 a.l 0.5 4.1 93.4 1. 0.5 0.6
Earl Grey 1,436 3.3 G.2 0.8 1.9 8.2 8%.5 1. 0.l 0.7
(2,869) (3.4} (0.1) (0.5 (2.2) {6.2) {9%1.5) (1.5) {0.3) (0.6)
4.5%0 Elfrns 1,519 5.9 o 0.3 3.0 9.4 B7.4 2.1 0.1 ¢.9
4,58 Falriight 1,460 19.5 0.2 1.1 3.5 2603 BA.T k.3 .7 .1
Redvers 1,324 10.4 T u.8 3.9 15.1 75.0 8.6 0.1 1.1
(2,784)  (15.2) (0.1} (0.9) (3.7) (19.9) (71.7) {6.4) {0.4) (1.8}
.39 Fillmore~East 1,572 5.3 0.2 0.1 0.9 6.5 8%.3 2.0 Qa,2 §.9
Browning 1,383 1.5 0.2 0.1 1.1 8.9 87.5 3.1 0.2 0.3
(2,95%) {6.3) (0.2) (0.1) (1.0) (7.6} (88.5) (2.5) (0.2) (l.1)
4.R% Elcott 1,544 14.3 T T 0.5 14.8 An.s 2.7 0.7 1.9

1) Figures in parenthesss are composite values for thuse transacts occurring within

2) Intludes summerfallow,
3} Less chan 0,05 percent,

ons physiographic wnig,
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Tahle 1IN, Diacribution of Upland Land Use Activity Clasaes,
Total Percent of Tutal Upland Ates in Land Use Activivy!
Physio— Upland
graphic Azes Annual Roads and
Unit Transect {in ha)l Ununed Abandoned Cropuz Forage Gracing Farmsteads Rallways Other
4.32 Loreburn 1,462 0.2 0.4 96.8 .1 0.3 0.6 5.7 13
4,73 Cratk 1,478 1.9 0.3 990.8 6.3 &0 0.7 2.1 0
4,34 Hanley 1,379 bk 0.4 89.0 0.2 4.5 1.0 0.5 2]
4,36 Peterson 1,328 3.8 1] 91.1 0.1 1.3 0.2 1.1 0.3
&.39 Kinintino 1,389 &1 0.5 87.3 2.0 3.3 1.7 0.9 0.2
&, 4] Hendon 1,762 7.4 0.2 B6.7 1.6 3.0 0.7 0.3 0.1
Buchanan 1,104 6.6 0.3 4.8 5.6 6.8 0.6 0.4 0.6
(3,126) (7.1) (0.&) (83.3) (3.4 {4.6) (0.6) (0.3) (0.3}
4,62 St, Cregor 1,757 3.3 0.5 90.5 2.0 2.3 1.3 0.2 73
[Ty Xelliher 1,341 11.7 0.4 1.9 3.1 5.4 0.5 0.5 0.6
Yorktun 1,318 B.3 .4 6.4 4,2 8.1 0.9 1.2 0.4
{2,659) (10.m) {V.4) (77.2) (3.7 (6.7) {0.7) (0.8) (0.5)
Ly T Cyaric 1.633 [P 0.1 931.% 0.1 2.7 1.0 1.4 o.t
Earl Grey 1,436 5.1 0.% B89.5 0.9 2.4 0.7 0.8 Q.1
(2,869) (3.2) {0.3} (91.5)  {0.5) (2.5) (0.8} (1.1) {0.1)
4.50 Elfrns 1,519 i.8 3.9 B7.4 0.7 1.1 1.8 0.3 T
4,58 Fairltght 1,460 6.2 .5 68,7 4.3 14.6 .1 3.5 0.2
Redvers 1,324 10.2 .J 75.0 4.5 6.5 .l 1.5 T
{2,784) (8.1} Clad) (71.7)  (4.6) (10,7) (1.1) (2.5) 0.1)
4.59 Fillmore-East 1,572 .3 0.1 89.5 3.5 0.7 0.6 .3 1.0
Browning 1,14} 3.0 g.1 87.6 1.4 5.8 0.4 1.8 -
(2,955} (2.7) (0.1) {BR.6) (2.5) (3.0 (0.5) (2.0) (0.6)
4.B5 Elcoct 1,544 2.0 0.6 8.8 2.9 8.8 1.5 3.1 0.1

1) Figuree in parentheses are composite values for those transects occurring within one phyaiographic unit,

2) Includes aumnerfallow,
3} Less than 0.05 percenc.
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Tahie 1l. Exsmples of Variability in Wetland Cover Data.
Area in Acres Per Quarter Section
Cultivateg! Gtasal Willowe!
Untt Transects Mean 5.5.2 c.v.3 Mean S.E. €.V, . Mean 5.E. c.v,
4,02 Lorehurn 11.05 b.15 .72 .2) 1.98 3.00 0.06 0.0} 0.4b
4.1 Cralk 2.64 2.68 3.61 5.17 3.16 319 0.74 0.25 1.63
k, 3 Hanley 1,64 0.70 t.08 15,53 B.64 2.72 2.0 2.26 .67
[P Peterson .38 1.20 1.47 12.91 9.33 3.5 0.53 0.18 1.67
4.19 Einletino 5.27 5.7 5,36 9.12 11,12 5.98 .43 0.13 1,45
[ Hendaon 6,19 5.07 4,48 10,45 13.25 6.95 0.62 0.28 2.49
Suchanan 1.47 1.54 3.05 10.67 14.01 6,44 1.24 1.00 3.95
{4.54) {2.98) (4.83) {10.54) (9.46) {6.59) (0.89) {0.42) {3.43)
L3 ¥ 5t. Gregor 10.10 150,83 B1.80 426 3.11 .99 0,20 0.06 1.70
LY Kelliher 2.16 .03 4.60 15.63 B.98 2.82 1.79 0.91 2,49
Yorkton .89 G6.17 0.95 16.84 14,68 .27 0.96 0.88 447
{1.53) (0.82) {3.73) (16,24} (8.24) {3.52) {1.38) (U.64) (3.24)
b &b Cyarie 6,77 2.64 1.91 7.01 2.74 1.91 0.56 0.27 .3
Eacl Grey 1.22 0.53 2.13 6.36 2.89 .06 1.26 0.59 .28
{4.00) {2.23) {3.87) {6.93) {1.95) {1.95) (0.91) {0.32) {2,40)
4.50 Elfrus 2.46 l.hd .86 .45 31.81 5.42 0.39 0.12 1.54
4,58 Fairlight I.72 0.7 2.7} 12.06 12,83 35.21 1.21 0.37 1.50
Redvers 1.12 0,30 1.3 19,28 16,69 he 24 0.35 0.15 2.G67
(1.22) (0.36) (2.u5) (15.67) {12.13) (5.36) (0.78) {¢.21) (1.84)
4.59 Fillmore=East 1.93 0.74 1.87 4,91 'R hohé 0.41 0.20 .36
Browning 5.49 5.86 5.23 14.68 12,98 433 0.50 0.13 1.24
(3.71) (2,75) (5.13) {9.79) (9.5%) (6.76) {0.46) (0.11}) .71
;;HS Elente 1.84 2,14 5.70 5.30 8.92 8.25 .09 0,02 0.K9
F

igures in parentirsen are coaposite values for chese transects occurrlng within one physiographic unit.

15.E. = Standard Error.
3C.¥. = Coefficient of Variation.
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Table 12, EZxamples of Variability in Upland Cover Dats.
Area in Acres Per Quarter Section
Cropland! Netive Grassl Native Treesl
Unit Tranaectn Mean S.E.2 c.v.3 Hean S.Z. c.v. Mean S.E. c.v,
4,32 Loreburn 145.56 10.31 0.35 3.l 1.73 2.7 0.09 0.0i 0.60
4,.3) Craik 138.05 7111 2.52 1.76 5%.80 37.74 0.36 0.08 1.05
[P 11 Hanley 126,30 119.% 6.61 9.99 110,48 54.16 .14 0.56 1.96
6,36 Peterson 127.09 144,65 5.58 6.18 22.94 18.17 0.91 0.39 2,11
.39 Elaninting 124.74 70.68 2.78 7.92 15.73 9.73 4,51 6.77 1.35
4,41 Hendon 125.B6 94.33 4.11 B.24 b3 M | 15.82 6.98 16,02 12,58
Buchanan 110,56 434,24 19.24 8.67 19.61 11.08 10.24 55.71 26,564
(119.06) (172.12)  (In.62) (8.43) {15.38) (13.41) (B.43) (23,01} (z0.00)
442 St. Cregnr 130,40 236,30 9.81 1.46 5.6% 12,%9 1.32 4,59 10.84
LIS 1] Kellther 107,46 230,69 10.52 10.14 71.94 3.84 12,46 65.73 25.84
YTorkton i03.56 116.80 B.36 8.84 13.23 1.3 11.65 46,38 17.19
(10s.51) {141.56) (9.3 (9,49} (1.39} (5.39)  (12.55) (38.10) (21.03)
&.ib Cymric t3?.79 28,84 1.03 5.05 16.9% 16.44 0.68 0.2% 1.77
Earl Crey §32.19 60.89 .26 &.86 8.31 6.37 5.74 16.08 13.71)
(134.99) (32.21) (1.65) (&.96) (8.74) (12,22} (3.21) (6.59)  (14.23)
&.50 Elfros 136,36 207.2% T.44 9.22 H.1 91 87.46 4 b6 7.36 1.73
4,58 Fatrlight 103,21 381,92 18.13 29.21 237.3 3%.81 5.19 13.95 13.16
Redvers 102.26 248,06 11.88 14.22 “3.39 §4.9% 5.38 10.23 %.31
{102.73) (218.03) (14,70 (21.71)  (105.43)  {32.64) (5.29) (8.37) (10.97}
4,59 Fillmore-Cast 144,72 95.01 3. 22 B.58 19,48 .12 1.47 1.70 5.63
Browning 124,58 157.06 6.18 10.68 34,79 25.14 1.62 1,98 5.99
{134.65) (102.18) {(5.20) (9.63) (25.86) (18.61) (1.55) (1.28) (5.71}
b A% Elcote 12R.40 395,24 15,08 21.61) 304,80 65.99 0.79 0.53 1.2%

i)
2}
1)

Figures in parentheses are com
5.E. = Standard Error,
CeV, = Coefflclent of Variatlon,

posite values for those transects occurring within one physiographic wunit.
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Table 11, Fxamples of Vatlability in Upland Land Use Data.
% Area in Actres Per tuarter Sectlon
Unused! Grazing! Rnada and Raliways!
Unit Trannscts Mesn 5.t 2 c.v.} Mean 5.E. C.V. Mean 5.k, C.¥.
b2 Loreburn 0.25 0.02 0,462 0.46 0.51 5.46 2.48 1.01 1.99
4,3) Cralk 2.81 4. 86 B.47 6,05 72,64 38,77 3.2 0.44 0.68
&,V Hanley .18 10,28 A.15 6,43 152,25 i15.93 Q.67 0.32 .1
4.7 Peternnn 5.15 13.48 12.82 1.83 16,36 43,86 i.61 0.4% 1.50
[Pl Kinintino 5.91 8.58 T.11 4.72 25.64 26.50 1.31 0.89 3.3
&,4] Hendon 10.78 39.72 20.19 4.3 19.38 24,63 0.40 0.9 3.89
Buchanan 9.28 32.26 17.22 9.49 104,49 51.87 0.33 1.37 12.67
(10.11)} (25.61) {18.61) {6.61) {37.90) (62.12} (0.46) (0.51) (8.22)
h.42 St. Gregor 4.7 10.10 [1.74 3.1 15.60 25.66 0.12 g.13 3.20
LG4 Kellther 16.13 59.97 18.22 7.40 94.97 62.91 0.69 U.48 .48
Yorkton 11.29 15.57 6.7% 1.0} 125.51 55.75 1.59 0.82 .51
(13,71) (27.01) {13,64) {9.21) (76.78) (57.15) (1.14) (2,48} (2.91)
& 4b Cymric 1.84 0.52 .3 3.90 I7.28 21.71 2.00 1.76 4,31
Earl Grey 7.53 17.37 11.31 3.51 25,59 35.7¢0 1.21 0.3%9 2.40
(4.69) {7.38) (10.92) (3.71) (14.84) (27.75) {l.61) {0.84) (3.61)
&, 50 Elfros Tob5 17.88 [1.75 1.79 4.35 11.88 0.4l Q.34 3.86
4,59 Falrlight 9.29 EANY) 15.06 21.91 J61.43 76,07 5.26 3.23 3.01
Redvers 13,09 18,32 27.62 8.80 112.64 62,67 1.98 0.92 2.27
- (11.59) 38.427) (22.96) (15.36) {163.45) (73.70) £3.62) (1.83) (3.%0)
&, 59 Filimore-Eant 3.719 7.48 9.64 1.13 b.45 19.12 J.6% 1.1% 4,37
al Rrownlng 4.27 6.02 6.92 8.21 131.31 78.37 2.52 1.t7 .26
(4.03) (L,67) {B.04) {&.67) (48.83) (72.47) (3.09) (1.58) {3.54)
ﬂ &.RY Flentt 3.23 3.10 k.71 14.04 315.00 113.39 &.99 b, 51 442
A TFigntea In parenthesea are composite values for those transects occurring within one physlographiic wnit.
[ 25.E. = Standard Errur.
e, - Coefficient of Variation.
]
-
-—
-
-
[ |
-
-
L)
]
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Table 16, FEstimated Arex of Uetland tand Use Activity Claxaes in Phyaiographic Unite.
Entimated Area in Thouwsands of Hectares
Physiographic Unit u:‘:::i-! Yo Abandoned U
N, N.ame Atea Use Caltivation Crups Haying Grazing Other
L ¥ Haunrilen Ml11a 1.9 1.B n.& 9.8 0.8 o.t ]
.7 Kenanton-Buffalo Pound Upland 1.2 5.9 0.4 3.3 0.5 Tl 0
&, Allan Hills 21.5% 14.7 0.2 1.6 1.6 1.4 T
4.36 Minichinas Hills 75.9 63,2 1.4 6.3 7 0.9 0.2
4.3% Heltort Plain 4f.7 2.4 h,2 10.6 1.7 2.6 0.2
4.kl Ponaas Lakes Plaln 97.0 54.9 L. b 21.0 8.0 8.2 0.5
hok2 Lanigan Cresk Plaln 29.8 1.9 0.8 15.7 T 0.7 Q.7
A, b4 Touchwnod-Reaver Hilla 10,7 72.3 1.7 5.5 1.5 9.5 0.2
b, &6 Last Mountatn Plain iz.n 17.1 2.2 9.4 1.8 l.4 0.1
4,50 Touchwood Slope 14.2 9,2 0.3 4,6 T 0.1 1
&, 58 Gailnebarough Creek Plain 5R.0 37.9 1.5 3.1 0.6 7.9 1.0
.59 Upper Snurtis River Plain 54,7 26.1 1.0 1).8 10.1 3.5 0.2
4.RS Lower Sourime River Plain 9.3 6.8 .1 2.2 0.2 2.0 T
lLeng than 50 hectares.
Table 17. Eatimared Ares of Uplend Cover Clawaes in Physlographic fintes,
Estimated Aren in Thoumanda of Hectares
Phyaingraphie Unit Total Perennial
Upland Low Tall Annual Gtass and Trees §
N, Name Area Grara Shcub  Shrub Trees Total Crups Forbs Shrubs  Total
4,12 Hawarden Hills 126.2 2.9 v o Tt 2.9 1235.8 0.8 0.4 0.3
4.3 Fenamton-Buffaln Pound Upland 136.4 7.0 1.t 0.2 0.3 8.6 123.9 kN | 0.5 0.4
4.3 Allsn Hllls 141.8 10,0 1.1 0.8 2.1 139 126.2 0.3 0.2 1.0
4.3 Minichinas Hills 3733 16,9 T 0,1 2.5 19.7 3473 4.7 1.0 0.6
&.1% Melfort Flaln 2R6.8  15.9 0.1 0.9 9.1 26.0 250.& 4.3 1.4 4.7
4.4l Ponasa Lakes Plaln b60.6 39,0 G.7 7.3 38,9 BS5.9  550.2 18.5 0.7 5.3
4,42 Lanigan Cresk Plain 2244 3.8 o 1.0 1.6 8.4 03,0 9.9 0.6 2.5
4.b4  Touchwnod-Beaver Hills 495,21 341 n.5 6.9 &5.6 BI.1  3Bl.9 18.8 0.5 6.9
4.4  Last Mountain Plain 349.4 jl1.8 0.5 1.6 7.6 21,5 319.6 5.2 0.9 .2
4.3 Touchwnod Slape 289.1 17.1 0 1.4 8.6 27.1  2%52.% 6.6 0.3 .5
4,58 Caloaborough Plaln Creek 372.1 56,4 0.5 3.4 137 140 266.9 23,7 1.4 6.1
4.%9 Upper Souris River Plain 566.9 25.8 1.1 0.3 5.8 43,0 sg2.1 14,3 1.1 6.4
&.R5  Lower Seurin Plain River iB8.2 2s.8 T T 0.9 27.7  1s2.2 5.0 1.4 1.9

[} Lesn then 50 hectares,
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| - Table I8, Eatiosated Ares of Upland Land Ume Activity Clasner in Physiographic Unitse.
‘- Estlmated Area in Thousands of Hectares
Phyalngraphic Unlt Total
‘- Upland Annusl Rosda
Hn. Name Area Unuand Abandoned Crops Forage Grazing Farmatesads Rallwsys Other
- 4,12 Hawarden Hille 134.2 0.2 0.6 129.8 0.1 0.4 0.8 2,2 0.1
- 4,33 Kensston-Buffalo Pound Upland 136.4 2.5 0.4 123.9 0.4 5.4 1.0 2.8 0
- &.% Allan Hills 141.8 6.2 0.6 126.2 0.3 6.4 1.4 0.7 0
4,76 Hinichinas Hills 373.3 a.t Tl 347.3 O.h 5.0 0.9 b 1.2
- .39 Melforr Plain 286.48 11.9 1.5 250.3 5.7 9.5 4.8 1.6 0.5
- 4,40 Ponans Lakes Plain 660.6 46,7 2.9 550.2 220 0.5 sl 2.1 2.0
- 4,41 Lanigsn Creek Plain 224 .4 7.3 1.0 201.0 (] 5.1 2.9 0.3 0.1
k.44 Touchwood«Beaver Hille 495.2 49.7 2.1 JBl.Y  18.1 33.4 1.4 &.1 2.5
-
&, 46 Laet Mountsin Plain 349.4 1t.1 1.0 119.6 1.9 8.8 2.9 3.8 0.3
- .50 Touchwood Slonpe 1R9.1 13.9 11,3 252.6 2.1 23 5.1 0.8 T
‘ 4.5 Galngborough Flain Creek 372.1 J0.1 5.1 266.9 1A.2 39.9 4.1 9.4 0.4
4.5%9 Upper Souris River Plain 566.9 15.0 0.6 502.1 14.3 17.5 2.8 1.5 .1
-
&.85 Lovsr Soorls River Plain 188.2 3.8 1.1 152.2 5.5 16.6 2.9 5.9 0.2
]
1} Less than 30 hectares.
-
Table 19, Frequency of Land Use/Cover Changes Between Hay 1985 and Time of Groundtruth Survey.
’ No. of Quarters!
H Physalo= Affected by Percent of Time Interval [rom
graphic {n Land Use/Cover Quarters May 198% to Crouandtruth
tnlt Tranaect Sample Change Affectedt Survey (in months)
% 4,32 Loreburn 24 ] 25 il
4.33 Crailk h 3 12.5 18
- 4.6 Hanley 24 5 0.8 18
-l 4.3 Fetarnon 24 4 16.7 18
4.39 Kinistino u 5 20.8 17
L
i 4,41 Hendon 30 6 20 15
- Buchanan 24 H 2%.2 16
(54} (13) (24,1}
- L, 42 St. Gregor 30 5 16.7 15
- A Lk Kellther 24 4 16.7 17
Yorkion b1 5 20.8 HEd
(48) (&) (18.8) .
n .
LT Cymric 4 /] 0 18
[ 3 Earl Urey 24 & 16.7 18
(48) (&) (8.3}
- 4,50 Elfros 24 3 12.5% 16
il .58 Falrlight 2% 0 0 17
Redvers 74 1 4.2 bt
(48) (n (2.1)
-
&.59 Fillmore-East 24 2 8.} 3
- Browning 2 10 41,7 593
(4B} (12) {25.0)
w— 4.R5 Flcatt 24 5 20.8 1)
1} Fluure:u In patentheses are composite valucs for thuse transects vceurring withio one physiographic unit,
- 2} July 19%% photngraphy was u<ed foc the Podvers transect, Therefore the time interval between photography
Aand geoandiroth survey was Lhree montis,
1) May 1982 photography was used fur the 3rowming transect. Thetefore the interval between photography and
— grouadtruth survey was %9 months,



