
A STRATEGY FOR LA¡IDSCAPE PLA¡INING
rNrIrE"olT""-9'ü""*AND'

by
Anne Carol Basso

A Practicum Submiued in Partial Fulfilment
of the Requirements for the Degree

Master of Natural Resources Management

Natural Resources Institute
University of Manitoba

430 Dysart Road
Winnipeg, Manitoba, Canada

R3T 2N2

(c) April, 1994



E*E N,flonarLibrav

Acquisitions and
Bibliographic Services Branch

395 Wellington Street
Onawa, Ontario
K1A ON4

The author has granted an
irrevocable non-exclus¡ve licence
allowing the National Library of
Canada to reproduce, loan,
distribute or se¡l copies of
his/her thesis by any means and
in any form or format, making
this thesis available to interested
persons.

The author retains ownership of
the copyright in his/her thesis.
Neither the thesis nor substantial
extracts from it may be printed or
otherwise reproduced without
his/her permission.

L'auteur a accordé une licence
irrévocable et non exclusive
permettant à la Bibliothèque
nationale du Ganada de
reproduire, prêter, distribuer ou
vendre des copies de sa thèse
de quelque manière et sous
quelque forme que ce soit pour
mettre des exemplaires de cette
thèse à la disposition des
person nes intéressées.

L'auteur conserve la propriété du
droit d'auteur qu¡ protège sa
thèse. Ni la thèse ni des extraits
substantiels de celle-ci ne
doivent être imprimés ou
autrement reproduits sans son
autorisation.

Bibliothèque nationale
du Canada

Direction des acquisitions et
des services bibliographiques

395, rue Wellington
Ottawa (Ontario)
K1A ON4

ISBN 0-315-92167-6

Yout lile Votte rélércnce

Oú l¡le Nolrc rélércnce

Canad?i



Nome t4nrre Caru / 8a<çn
Disserlotion Abstrocts Internotionalis orronged by brood, generol subiect cotegories. Pleose select the one subiect which most
neorly describes the content of your dissertotion. Enter the corresponding four-digit code in the spoces provided.

A&üÞ S@€t&& S€IEBü€ES

........................ 051 5
..............051 4
..............05 I ó

....-................. 05 I 7

........................... 0ó88

...............0520
..............o278

....0998

....0523

T¡{E S€¡Ero€ES AhTÞ
Br0r0Gt(At scrEl{(rs
Aoriculture" G.n.rol

Aoronomv......-..-.-
Añimol Cllture ond

I.ANGUAGE, I.ITERATURE AND

ltNGUtsTt(s
Lonouooe

ë"rïerol ............. ................. 067 9
Ancienl ............................... 0289
Linouislics ........................... 0290
MoTern ............. ................. 0291

Lileroture
Generol .............................. 0¿0 I
Clossicol ............ .................0294
Comoorotive ....................... O29 5
Medíevol ............................ 0297
Modern ............. ................. 0298
Africon ....................... -....... 03 I ó
Americon ............................ 0591
Asion ................................. 0305
Conodion {Enolish) .............. 0352
Conodion {Fre"nchi .............. 035s
Enolish ............................... 0593
Germonic ........................... 03 I ì
Lolìn Americon .................... 03,] 2
Middle Eostern .................... 03,] 5
Romonce ............................ 03'l 3
Slovic ond Eost Europeon .....031 4

Eru&ETSEERThü6

..........0ó 1 5

.......... 0ó r ó

..........0617

..........081 4

..uõlö

..0627

..0938

.. UÓJ I

......,.....0Á52

...........0ó28

0629
0ó30

Nutrition ............ -...........-.047 5
Anìmol Potholoov ................0476
Food Science oñâ

Technoloov ...................... 0359
Foresrry onäwildlife ...........0¿78
Plont Culture -............... -......0A79
Plont Potholow ................... 0¿80
Plont Phvsioloiv .................. 08 I 7
Ronoe úonooäment ............ 0777

.Woðd Technðlogy ............... 07 46
Bioloov

Gènerol .............................. 030ó
Anotomy ............................ 0287
Biostotisiics ......................... 0308
Botony ................................ 0309
cell ..1................ ...-.............0379
Ecoloov ............. ................. 0329
Entomä|oov........................ 0353
Genetics L'........................... 03ó9
Limnoloov ........................... 0793
Microbiðfoov ...................... 041 0
Moleculor 11........................ o¡oz
Neuroscience ...................... 03 1 7
Oceonooroohv.................... 041 ó
Phvsioloãv 1...i..................... o¿ss
Roâiorioi'............................ 082 I

Speech Potho|ogy................ 0¿ó0
Toxicology ..................... .. 0383

Home Economics ...................... 038ó

PHYSICAI. SCITNCTS

Pure Sciences
Chemistny

Genérol .............................. 0¿85
Aoricultu ro1 ......................... 07 49
Aãolvticol ........................... 048ó
8iochemistry ....................... 0487
lnoroonic ............................ 0¿88
Nucfeor ............... . . .......... 0738
Oroonic .............................. 0490
Pho"rmoceuticol .................... 0491
Phvsicol ............. .................049a
Polymer .............................. 0¿95
Rodiotion ............................07 54

Mothemotics .,....... .. ...... ......... 0¿05
Phvsics

' Generol .............................. Oó05
Acoustics ............................ 098ó
Aslronomv ond

Astroph'ysics..................... OóOó
Atmospheiic Science............ 0ó08
Atomic ...............................07 Á8
Electronics ond EleckiciV .....0607
Elementorv Podicles ond

Hioh Enêrqv....... .............. 0798
Fluidond PIõímo ................. 0759
Moleculor ........................... 0ó09
Nucleor .............................. 0ó I 0
Optics ................................07 52
Rcidiotìon ............................ 075ó
Solid Srote .......................... 0ó'l I

Stotistics ................................... 0¿ó3

o473
.........0285

Enoineerino
"Generof ............................ 053z
Aerospoce........................... 0538
Agriculturol ......................... 0539
Automoiive ......................... 0540
8iomedico1 .......................... 0541
Chemico1 ............................0542
Civil ................................... 05¿3- 
Electronics ond Electricol ......Q\AA
Heot ond Thermodvnomics ... 0348
Hvdroulic ............ i............... 05¿5
lndustriol ............................ 05¿ó
Morine .............. .................05Á7
Moleriols Science ................ 0794
Mechonicol ......................... 0548
Metollurgy ........................., 07 Á3
Mining ...............................0551
Nucleor .............................. 0552
Pockoqino .......................... 0549
Pekole-um' .......... ................. 07 6 5
Sonitory^ond Municipol ....... 0554
Sysfem Science .................... 0790

Geotechno1oqv ......................... 0428
Operolions Räeorch ............ .....0796
Plostics Technoloqv ................... 079 5
Textì le Tech nolog-y ..................... 09 I 4

PSYCHOTOGY
o62l
038¿
0622
0620
0623
0624
0625
0989
Q349
o632
045r

@

TARTH SCITN(TS

Develoomentol
Exoeririrentol
lndustriol
PersonoliV..........
Phvsioloqícol
Psycþobiology
Psychometncs
Sdciol ................0425

0996

,? €.-/øtç æ tl"h/f{
SUBJECÍTERM / . SUBJECTCODE

ö 3a4
Sublect Cotegories

rHË HL'ffiÅ${¡TEES
Psvcholoov .....0525
Reãd¡no 11................................. 0535
Relioioüs ........0527
Scie"nces ............. ...................... 07 1 4
Secondory ................................ 0533
Sociol Scíences ......................... 0534
Socioloov of ............................. 0340
Speciolli............. ......................0529
Tàocher Troininq ....................... 0530
Technoloov ..... 1........................ 07 I 0
Tesfs ondÑleosurements ............ 0288
Vocotionol .......... ...................... 07 47

HTATTH AND II'IVIRONMENTAI
SCITNCES

Environmentol Sciences ............. 07ó8
Heolth Sciences

Generol .............................. 05óó
Audio|oqv........................... 0300
Chemolñéroov ................... 0992
Dentislrv .... 1.1..... ................. O 567
Educoliôn ........................... 0350
Hosoitol Monooem enl .......... 07 69
Humon Dereloõmenf ........... 0758
lmmunoloqy ...'..................... 0982
Medicine õhd Surqerv .........0564
Mentol Heolth ....:....'............ 0347
Nursinq .............................. 05ó9
Nutritio=n ............................. 0570
Obstetrics ond Gvnecoloov ..0380
Occuootionol Heålrh onJ'

Theroov ........................... 0354
Ophtholráolooy ................... 0381
Potholoov ........................... 0571
PhormoZbloov ..................... 041 9
Phormocy ..::....................... 0572
Phvsicol Ïheroov ................. 0382
Public Heolrh .1.1................... osz¡
Rodioloqv ...........................057 A
Recreofi-on .......................... 0 57 5

PHlI.OSOPHY, RTI.IGION AND

THIOTOGY
Philosoohv.......... ......................0A22
Relioion

ëenerol .............................. 03 I I
Biblicol Studies .................... 0321
Clerov ................................ 03 1 9
Hisrõrv of ............................ 0320
Philosôphv of ...................... 0322

Theology ..... :.................... ........ 0 469

s0qAt scttN(ts
Americon Studies ...................... 0323
Anthroooloov

Arëhoeðfoov ....................... 0324
Cuhurol ..11......................... 032ó
Physicol ............. ................. 0327

Business Administrotion
Generol .............................. 03 I 0
Accountinq ......................... 0272
Bonkino ..L......... .................0770
Monooément ...................... 0454
MorkeÏinq ........................... 0338

Conodion Stùdies ..................... 0385
Economics

Fìnonce .............................. 0508
History................................ 0509
Lobor' ................................. 05 I 0
Theony ................................ 05 I I

Folklore . 1.................................. 0358
Geooroohv ............................... 03óó
Gero"ntcilogy ............................. 035 l
Historv

Gánerol .............................. 0578

Biooæchemistrv
Geðchemistny .i.



A STRATESY FOR LANDSCAPE PLANNING

IN TEE COInüfY OF PARKLAND,

ALBERTA

BY

ANNE CAROL BASSO

A practicum submitted to the Faculty of G¡aduate Studies of the University of Ma¡titoba in
partial fulfillment of the requiremenb of the degree of

}IASIER OF NAITIRÄL RESOIIRCES UANAGEHENT

(c) 1994

Ps:sr.ission has been granted to the LIBRARY OF THE UNT\TERSITY OF IúÀNTTOBA to lend
or sell copies of ttris practicun, to the NATIONAL LIBRåRY OF CA-I.ÍADA to micofilm this
practÍcrrut and to le¡rd or sell copies of the fi,Im, and IJNT\ERSITY MIG,OEILIvÍS to
publish a¡r abstract of this practicu-rn.

lhe author lese.Fes other publicatÍon tighe, a¡rd neither the pracficrrm nor exte¡rsive
extracts Êom ít may be printed or otherwise reproduced wÍthout the autho/s w¡iften
perurission-



ABSTRACT

Private land management at the individual level strongly affects the sustainability

of wildlife populations in the County of Parkland, Alberta. Landscape Ecology principles

were used to develop a strategy for land management and planning, and, in doing so,

facilitate maintenance of natural habitat for wildlife. Specific objectives included the

identification of Landscape Ecology principles applicable to the County of Parkland;

identification of existing habitat types and distribution pattems; assessment of habitat

availability and suitability for indicator wildlife species; and, identification of goals and

strategies for habitat managemeni*ithin Landscape Units in the County of Parkland.

Objectives were met using air photos from 1949 and 1987 to determine amount of

land clearing in sample sections throughout the County. A Recoruraissance Vegetative

Inventory within a GIS was also used to determine the available habitat and distribution

pattem of coniferous forest, treed riparian are¿ls, wetlands, sh¡ub and deciduous areas,

tall deciduous, and general upland vegetation.

The County is an agriculturally dominated landscape. Atthough the County has

the capability of supporting vegetative habitat and associated wildlife species ranging

form grasslands through coniferous forest, the vegetation available is fragmented and

scattered throughout the County. Four main types of areas of conservation interest

involve riparian areas, wetlands, remnant forested patches and fencerows. More

deciduous dominated forest exists in the County than coniferous forest and generally

these remnant forest patches are associated with wetlands or riparian areas. The

establishment of additional upland cover associated with the two wetland areas in Glory

Hills and Banksiana moraine, and of riparian buffer zones along stream, creek and river

corridors would make more habitat available for a greater diversity of species. Retention

and enhancement of the remnant coniferous patches of habitat located in the western half

of the County is desirable, as is the maintenance of remnant patches of shrub and tall



deciduous habitat located north of Lake Wabamun, and along the Pembina and North

Saskatchewan Rivers. Since most of the land in the County is under private ownership,

landowner cooperation is necessary for habitat retention and enhancement. Individual

habitat retention agleements should also be pursued by Fish and Wildlife Services along

stream and creek corridor, and adjacentto wetland areas. A conservaticín program

should be established in the County, along with a land stewardship program.
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CHAPTER 1

INTRODUCTION

1.1 Bacþround

Land use planning often occurs at the local level in cooperation with provincial

agencies and is based on political boundaries rather than ecological designation. political

boundaries tend to be drawn along lines that are convenient for people to identiff and

manage. However, the pattem of vegetation, and the associated wildlife, is determined

by physical features of the landscape which may cross political boundaries. The resuit is

a varied landscape within a political boundary beyond which landscape characteristics

and wildlife still continue to exist.

The formulation of a set of sound conservation goals for a given area can assist in

the formation of a comprehensive, ecologically based management plan. A new approach

to land use planning, that consciously seeks sustainability, would be more beneficial to

the management of transboundary environmental and ecologicai resources. The County

of Parkland has indicated an interest in and sought advice on conservation management.

Landscape Ecology is an accepted discipline which addresses concerns of sustainability,

conservation and utilization of transboundary resources that are crucial to the

management of ecosystems. Landscape Ecology can be used as a vehicle to move

towards sustainable land use planning.

Although the principles of Landscape Ecology could be applied to both large and

small scales, local-level county management may be justif,red for two reasons: 1) most

actual land use impacts occur at this point and could conceivably be controlled or

modified more readily at the local level, and 2) Counties in Alberta are responsible for

land use planning within their jurisdictions. This study could be used by the County of

Parkland to assist with future land use planning and management.



1.2 Study Area

The County of Parkland in the province of Alberta, extends from Edmonton west

to the Pembina River, and is bordered on the south by the North Saskatchewan River (

Figure 1). These boundaries encompass 27 59 .95 km2, and contain a populatio n of 22

500 people (1992 statistics; County'of Parkland Ofhce). The Town of Stony Plain and

the City of Spruce Grove are the largest population centers. There are also two Indian

Reserves wholly within the County: Stony Plain Indian Reserve (#135) which has an

area of 51.9 krrLz, and Wabamun Indian Reserve (#1334) with an area of 61.8 km2

(Folinsbee, 1987).

The County of Parkland is covered by Wildlife Management Units (WMtÐ 248

(Edmonton) and 336 (Wabamun). A small provincial park,'Wabamun Lake, is located.

on the northeast corner of Lake Wabamun. The County contains two large lakes: Isle

Lake and Lake Wabamun, the latter of which is known for its whitefish (Coregonus

clupeaformly' production. There are numerous small lakes throughout the County.

There are three active open-pit coal mines in the County; Sundance, Keephills and

Whitewood mines, which supply three power plants in the area. The Jackpine provincial

Grazing Reserve, located on provincial public lands within the County boundaries, covers

5i.5 km2 (Folinsbee, lg87).

The County of Parkland encompasses four ecoregions (Strong 1992c). Aspen

Parkland covers Edmonton and part of the east side of the County. To the west is a band

of Low Boreal Mixedwood then Mid Boreal Mixedwood. A small area of Lower Boreal

Cordilleran is found in the southwest corner of the County. In general, land use within

the County progresses from urban fringe through heavily agricultural with limited

deciduous tree cover to less agricultural with a higher component of coniferous cover.
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Most of the land, close to glYo,within Parkland County is privately owned (Kulak 1993;

pers. comm.).

1.3 Issue

Although provincial and local government agencies have responsibilities for

managing þublic resources, private land management at the individual level strongly

affects sustainability of wildlife populations in the County of Parkland. One way to

improve land management plans and to minimize conflicting interests could be through

the application of Landscape Ecology principles. This landscape based approach has

been applied to the County of Parkland in Alberta in this study.

1.4 Objectives

The primary objective of this study was to develop a strategy for habitat

management for the County of Parkland in Alberta using ecologically-based principles

for land management and planning.

Specific objectives were:

1. to identiff principles of Landscape Ecology Theory which could be applied in the

County of Parkiand;

2. to identify existing habitat types, extent and distributional pattems in the County;

3. to assess habitat availability and sustainability for various indicator wildlife

species within the County; and,

4. to identiff possible goals and provide strategies for habitat management in the

County.

1.5 Limitafions

1. The study used existing data sources (no new field data collection or survey w¿rs

undertaken for this study).
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2. The classification system of the Reconnaissance Vegetation Inventory (RVI), and its

scale of i : 100,000, influenced the indicator species that were chosen.

3. Habitat ratings for indicator species of good, fair and poor were established solely on

the basis of vegetative cover. The size of the polygon was not considered in species

habitat ratings.

4' The RVI had a number of characteristics that limited some aspects of this stud.y. The

minimum polygon size identified was lcm2 at 1:100,000 (which is tkm2). Although this

appeared relatively small on the map, habitat contained within that area may have been

very diverse. Polygon descriptions were long and the habitat varied greatly within the

polygon itself making it diffrcult to select information for different habitat types.

Percentages assigned to vegetation complexes were not broken down for each part of the

complex, so they were not able to be separated into their component parts. As a result,

the coding for the percentage may be in a complex with another vegetative cover type and

thus may only exist as part of the percent given for it, e.g.: CAA{WLS. If each of these is

taken separately, the database will assign each one the value of 50o/o, even though

together they make up 50o/o of the polygon at arry ratio. Usually the first descriptor is the

one that represents a higher percentage of the polygon, but it could also be 40yo:10%o, or

30%o:20Yo, or 25Yo:25Yo. As a result, very few distinctions within the polygon descriptor

could be made.

1.6 Assumptions

This study assumed that the species chosen as indicators will utilize simiiar

habitat types and vegetative communities as those that will satisff the habitat

requirements of the associated species (Appendix G).
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1.7 Justification

The County of Parkland has expressed an interest in retaining wildlife habitat. In

order to incorporate habitat and wildlife values into the County landscape, Alberta

Environmental Protection, Fish and Wildlife Services, has agreed to assist the County of

Parkland to help them reach this goal.

Conservation objectives often contain specific wiidlife goals which in tum have

implications for managing vegetative communities. An integral part of land management

planning are strategies for maintenance of soil and water of sufficient quality and quantity

to maintain the standards presently enjoyed within the County of Parkland. Wildlife have

been selected to serve as indicators ofcertain broad habitats and, therefore, representative

of other wildlife species that use similar habitats. Since the RVI was used to identiSr the

availabiiity of broad habitat types at a County-wide scale, the RVI was appropriate for

this study. The need for local, private land stewardship is vital in settled areas of Alberta.

Management of wildlife habitats is an important consideration since the same areas and

landscape qualities that satisff human needs also satisff wildlife needs. Strategies

recommended in this proposai may be applicable in other counties in Alberta and

elsewhere.

1.8 Glossary of Terms

corrídor: a narrow strip of land that differs from the matrix on
either side. (Forman and Godron, 1986)

an event that causes a significant change from the
normal pattern in an ecological system. (Forman and
Godron, 1986)

the scientific study of the relationships between organisms
and their environment. (Forman and Godron, 1986)

disturbance:

ecologt:



ecosystem: all of the organisms in a given place in interaction
with their nonliving environment. (Forman and
Godron, 1986)

ecotone: a relatively narrow overlap zone between two
communities. (Forman and Godron, 1986)

edge effect: a tendency for increased (organism) variety and
density at community junctions. (Odum, l97L)

frøgmentøtion: the disruption of continuity . (Lord and Norton ,lgg0)

habitat: a place or area where organisms or popurations
naturally iive. (Saskatchewan's Round Table on
Environment and Economy, 1992)

Iandscøpe: a heterogeneous land area composed of a cluster
of interacting ecosystems that are repeated in
similar form throughout. (Forman and Godron, 1986)

Landscape
Ecology: a study of the structure, function, and change in a

heterogeneous land area composed of interacting
ecosystems. (Forman and Godron, 1986)

matrix: the most extensive and most connected landscape element
type present, which plays the dominant role in landscape
functioning. Also, a landscape element surrounding a patch.
(Forman and Godron, 1986)

pøtch: a nonlinear surface area differing in appearance from
its suroundings. (Forman and Godron, 1986)

pøtchiness.' the density of patches, or the f,rneness of a mosaic.
(Forman and Godron, 1986)

Sustaínøble
Development: the ability to meet the needs of the present without

compromising the ability of future generations to meet
their own needs. (World Commission on the
Environment and Development, 1 987)



CHAPTER 2
REWEW OF RELATED LITERATURE

2.1 Historical Overview of Landscape Ecology

The concept of landscape ecology deals with the interrelationship between human

society and its living space (Naveh and Lieberman, 1984). The term was first used by

German ecologist and geographer Ca¡l Troll in 1939,to describe patterns in landscape

use observed in aerial photographs ( Zonneveld and Forman, 1990). The concept of
landscape ecology evolved in Europe, primarily in Germany and Holland, through the

interaction of geographers and ecologists/biologists and their understanding of the

interconnectedness of man as a part of the environment. With these early beginnings,

the European community established a foundation for landscape ecology within its

academic and institutional hierarchy.

Egler (1942), a plant ecologist, coined the phrasertotal human ecosystem,. He

was one of the first scientists in North America to articulate the idea of man and

vegetation interacting to produce changes seen in the randscape Qriaveh and Leiberman,

1984). Egler was foilowed by another North American in 1957, Pierre Dansereau, who

used the holistic approach to ecoiogy and landscape (lrlaveh and Leiberman, 19g4).

Although the concept underlying landscape ecology existed in North America, the

development of landscape ecology in North America did not gain momentum until

relatively recently' Hansen and di Castri (1992) wrote that the acceptance of landscape

ecology as a concept began in the 1980s in North America with the realization that an

ecological system may be heterogeneous. This important realization encouraged thought

away from the stereotypical idea of only homogeneous areas functioning as ecosystems.

Landscape ecology and ecosystem management are interrelated. Ecosystem management



builds upon developments made in the fields of landscape ecology and landscape

planning.

2.2 Current Concepts of Landscape Ecolory

In landscape ecology scale is the central issue, however, in planning it is often

limited by political boundaries (Hall 1991). In heaviiy settled agricultural a¡eas

landscape planning, therefore, is the combination of landscape ecology and human

ecology. Pesticide residues, topsoil erosion, ground water depletion and contamination

are large problems on agricultural landscapes that can be addressed by landscape ecology.

By focusing on interrelationships between the systems of the landscape and changing

human vaiues and expectations, landscape planning goals can be shaped by those who are

affected by those goals.

The driving forces of landscape processes include patch dynamics (the concept of

ecotones defining landscape patches) and the interaction of climate, disturbance and

biotic factors (Hansen and di Castri, 1992). These forces serve to define different types

of boundaries upon the landscape.

Boundaries between two dif[erent landscapes affect the export and import of

energy and materials, and these in turn, influence the characteristics of the boundary itself

(Ambrose and Bratton, 1990). Both biotic and abiotic factors may alter patch boundary

locations through the creation of disturbances (Weins et a1., 19S5). Boundary dynamics

is a more recent term used to describe ecotones of landscape features. This term treats

boundaries as distinctly separate entities with differing biomass, soil characteristics,

species composition, and abundance. The focus is on how boundaries influence

ecological processes and vice versa (Gosz l99l). Human management of the landscape

often creates or sharpens boundaries between managed and natural systems, and these

boundaries often correspond to natural landscape features (conell r99l).
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Landscape ecology ..."is now being increasingly recognized as the scientific basis

for land and landscape appraisal, planning, management, conservation, and reclamation,

replacing consequently many fields of applied ecology and geography to which the rather

vague prefix'environmental'has been given," (Naveh and Leiberman,lgï4,p. xi ).

Part of the increased interest in landscape ecology may be due to the increasing attempt to

apply the large body of environmental knowledge to practical situations (Hansen and di

Castri, t992). Landscape ecology is based on applicability of its concepts. Richardson

(1989) says that what is done with land is done to a portion of the ecosystem, and

encourages the thinking that this land base is shared by the ecosystem and the economy

and, as such, should be planned in the context of an ecosystem.

2.3 Strucfural Principles of Landscape Ecology

Landscape ecology specifically considers "...(1) the development and dynamics of

spatial heterogeneity, (2) interactions and exchanges across heterogeneous landscapes, (3)

the influences of spatial heterogeneity on biotic and abiotic processes, and (4) the

management of spatial heterogeneity " (Turner and Gardner, 1991). There are also

three main characteristics of the landscape that must be considered when making

assessments or management decisions. They are: structure, function and change. The

relation of these three components to space, time and scale must be considered (Tumer

and Gardner, i991).

Realizing that there is inherent interconnectedness in ecosystems, the possibility

always exists for a change in one factor to affect the whole ecosystem. Ecological

processes operate at different time scales (Turner 1987). Changes in ecotones can be

gradual or abrupt, and changes in the time that an ecotone develops can be gradual or

sudden (Hansen and di Cashi, 1992). Disturbance contributes to landscape pattern, and
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heterogeneity may help or hinder the spread of disturbance (Tumer lgBT). It is

important to note that disturbances are more likety to spread over areas spatially

homogeneous than those that are heterogeneous. The extent of this is determined by

factors such as boundary sharpness, scale, and the magnitude of disturbance (V/iens et

al., 1985). There is a distinct edge community between two different habitats, in part due

to natural disturbances such as fire and windfall, which create transition zones (Hansson,

1991). Thus, there are differences between landscape ecologies of original and altered

areas. The different types ofdisturbances result in three basic landscape structures:

patches, corridors, and matrices. Fragmentation, juxtaposition and the type of boundaries

that exist in conjunction with these structures are important to the dynamics of the

landscape.

Patches occur as one (or a combination) of five types: spot disturbance patch

(caused by a small disturbance in one area of the surrounding matrix), remnant patch

(caused by disturbance to the whole area swïounding the patch), environmental resource

patch þresent due to the normal heterogeneous distribution of resources in the

environment), introduced patch (due to anthropogenic introduction of species), and an

ephemeral patch ( caused by normal short-lived variations in resource levels) (Forman

and Godron, 198i; Godron and Forman, 1983).

Patch size, the amount of edge and the shape of the edge are important variables

of patches in a landscape. Species diversity is strongly correlated with patch area, but it

usually includes habitat diversity as well. Amount of edge available depends upon the

shape of the patch, which has a large influence upon the suitability of habitat for various

species. Wind, sun direction and degree of their penetration into and through the patch

are all important determinants of the width of the edge of apatch. A narrowpatch may

only consist of edge, with no interior habitat present. This lack of interior habitat will
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limit the number and type of species that inhabit the patch (Forman and Godron, l9g1).

Patch sizes are smaller and their edges are straightened with increasing agriculture or

urbanization (Godron and Forman, 1983).

' Thejuxtaposition ofpatches, and the presence and absence ofcorridors

connecting them is important to the amount of interaction that occurs between patches.

Four types of corridors exist: line corridors (narrow linear areas often containing edge

species and/or allowing human movement), strip corridors (wider linear areas containing

some interior habitat), stream corridors ( varying width borders along watercourses), and

networks (intersecting corridors that may contain loops and alter flows of nutrients, air

and water across the landscape) (Forman and Godron, 1981; Godron and Forman, 1983).

Line, strip, and network corridors increase with human disturbance of naturally vegetated

landscapes, while stream corridors decrease with human disturbance because they are

progressively divided into patches and can eventually be eliminated (Godron and Forman,

1983). Plant and animal species that inhabit line corridors are also generally found in

patch edges. Continuous corridors are the most effective in the function of connecting

patches, and the width of a strip corridor is critical for the movement of interior species.

Networks are most evident in areas with high anthropogenic influence.

The presence, condition, and function of corridors are important to the health of

the organisms within that landscape. Selman and Doar (1992) list 14 principles of

landscape ecological planning with particular reference to species and the importance of

corridors. The main thrust of their commentary is that corridors should be connected to

woods and that there should be at least two options for the direction of movement in

corridor networks.

Fragmentation of habitat resuiting from disturbance, serves to spread ecotones

throughout the landscape, ultimately resulting in either oniy linear elements or small
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patches with no connections (Merriam and Wegner,1992). Most landscapes consist of

patches surrounded by a matrix, and therefore they are not like oceanic islands, because

they do not stand alone. There is the potential for interaction and movement of species

between the patch and the matrix. However, the degree of interaction will depend upon

the individual species requirements for habitat and ability to adjust to different habitats.

' Continuity of an organism's habit¿t depends upon the organism's perspective of its

environment, so different organisms will view the same scale of fragmentation differently

(Lord and Norton, 1990). Lord and Norton (1990) provide five general statements of the

effect of scale on the impacts of spatial fragmentation: (a) ecosystem function is more

likely to be disrupted when fragmented areas are small; (b) simpler systems will not be

disrupted by fragmentation as much as complex systems; (c) smaller and smaller

organisms are adversely affected the smaller the scale of fragmentation; (d) generalist

species are iess affected by small scale habitat fragmentation than specialist species; and

(e) oniy very mobile organisms are likely to use coarser scales of fragmented habit¿t, and

smaller scales of fragmented habitat will be used by a wider variety of organisms. The

permeability of a boundary to a given organism will vary with organism size as well as

with the density of the organisms within the bounded area (Wiens et al., 1985). To gain a

full understanding of the consequences of habitat fragmentation the unchanging attributes

of the system must be considered along with those attributes that do change (Robinson et

al.,1992).

Biological diversity is threatened by man-made fragmentation of habitat, due to

the effects of insularization and habitat loss (Wilcox and Murphy, 1985). This is the

main cause of the large number of world wide extinctions presently occurring.

Fragmentation causes a loss of potential sources of immigrants, a reduction and

subdivision in amount of habitat, and conversion of natural habitat between fragments to
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habitat with different characteristics from the original habitat. .Insula¡ization limits the

maintenance of viable breeding populations to smaller areas of habitat.

The degree to which a patch is isolated from other patches of similar habitat, or

fragmented, is important to the survival of a wild species population. Isolated patches

can manifest population change in two ways: through recruitment within the patch, and

immigration and emigration between patches (Fahrig and Merriam, 1985). The minimum

patch size able to support species in an area will be linked to natural-historical

populations within the area (McCoy 1983) as well as the biology of the species.

Immigration and emigration of organisms from patches varies with a number of

factors, one of them being edge permeability. A boundary with a'hard edge' i.e. fairly

impenetrable such as the boundary between an oceanic island and the ocean, will be less

permeable for most species than a'soft edge'boundary as typified by the abitity of some

species to move between shelterbelts (Stamps et aI., 1987). Stamps et al. (1987) found

that in a patch with relatively hard edges, the permeability of the edge is the factor that

determines emigration; but when the patch has relatively soft edges, the edge to size ratio

is the more important determinant. This means in soft-edged insular patches of habitat,

patch shape, and patch size may have important ecological effect on immigration and

emigration rates. As wooded patches decrease in area, ecotonal area increases.

Connections can be made between patches by linear landscape elements (wooded valleys,

river valleys, hedgerows, etc.) acting as corridors (Merriam and Wegner,1992). Forest

edges increase as forest interiors decrease, and thus..."..gaps imbedded in a forest become

increasingly forest embedded in gaps" (Sauer, 1992: p.28). These gaps are the matrix.

2.4 Methods Used in Landscape Ecolory, Past and Present

Historically, the focus of methods used in landscape ecology tended to be upon

the socioeconomic use pattern of resources that would best suit man's needs (Philtips et
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a1.,1978), rather than on retaining the inherent viability of the ecosystems. Emphasis

was placed on the view that one use was a constraint on another use (Duinker 1988).

This approach focused on production and not protection (Duinker 1988), and primarily

economic concerns (Randall 1988) and failed to recognize the separate but interrelated

use of the resource base, and the intrinsic worth of the resource base to and of itself.

Traditionally, ecological habitat mapping was done using false color infrared

photographs and Landsat images which were incorporated by overlaying them onto

topographic maps (Thompson 1978). Now Geographic Information System (GIS)

technology can be incorporated readily into landscape ecology (Turner and Gardner,

1991). It can be used to manipulate datato take into account ecoiogical principles and

socioeconomic properties of particular units in order to outline a set of alternate land

uses. These alternate land uses are decided by ecological capability and socioeconomic

needs (Makhdoum 1992). Selman and Doar (1992) present a case study illustrating the

advantage of a GIS's capacity to calculate different land use maps based on the percent of

land allocated for a particular purpose.

Current GIS technology also allows land use and habitat cover to be overlain on a

computer base map representing a geographical location. The system can then be

programmed to model effects of management interventions to an ecosystem, in order to

evalua-te anticipated effects prior to implementation (Levinsohn and Brown, 1991).

2.5 Approaches Related to Landscape Ecolory and

Sustainable Development in Alberta

The V/orld Conservation Strategy (Pollard and McKechnie, 1986) outlined th¡ee

major objectives to govem management of living resources: (1) to maintain essential

ecological processes and life support systems; (2) to preserve genetic diversity; and (3) to

ensure sustainable utilization of species or ecosystems. To this list the Environmental
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Council of Alberta has added; "(4) to provide for the recreational , spiritual, aesthetic and

other non-material needs of Albertans; (5) to maintain and improve the quality of life in

the urban environment; and (6) to use and manage non-renewable resources in the

interests of developing a long-term sustainable economy for Albertans", (Swinnerton

1991: p.4).

A main objective in Alberta's Conservation Snategy is.to identifr interactions

among economic resource sectors as a way to find generally acceptable solutions to

resource management issues (Usher 1990). The need to look at federal and Provincial

legislation pertaining to land use decisions within a given landscape is part of this

approach. The conservation objectives for that ecosystem must be set and only then, will

it be possible to decide the sustainable extraction capacity (Hamilton 1993). Currently,

increasing emphasis is being placed on the concept of sustainable development. The

Round Tables in Canada (Alberta, L99l; Manitoba, 1992; and.saskatchew an, 1992) werc

established to determine how sustainable development could be implemented.

Edmonton's Regional Planning Commission(1976) stated that planning boards at

provincial, regional and local levels must collectively decide the best uses and allocation

of the environment, especially in light of competing land uses. Suggestions were made

that the provincial government develop guidelines for the Province to help municipalities

make land use decisions. Although historical settlement patterns have resulted in the

location of Calgary and Edmonton on some of the best agricultual land in Alberta (Rurat

Environmental Sub-Committee of the Public Advisory Committees to the Environment

Council of Alberta" 1988) landscape planning could facilitate better decision making in

the future.

Areas surrounding an urban center provide both recreational and additional

subdivision space for future residents. This land use often entails large costs to the
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surrounding rural areas (Swinnerton 1991). The City of Edmonton, which has over

500,000 residents, borders the eastern edge of the County of Parkland, so there is definite

need for integrated planning between the City and the County to accommodate the

distinctly different land use patterns in rural and urban life ([JES, 1988). Swin¡rerton

(lgS2) expresses concem for the long-term security of Alberta's agricultural land base,

noting the impacts of other activities upon this land base, and the resulting decrease in

productivity. Resource use does not occur in isolation but within the matrix of the

landscape and its inhabitants. The inhabitants of the County utilize their land for crop

production, graring, residential use and a number of other uses. The degree of clearing

for agricultural and settlement purposes allows predators greater access to prey species,

and also increases the chance of domestic predator conflicts with wildlife (dogs and cats).

Jacobs (1991) makes the case that society should recognize that it cannot detach

itself from the base of living resources necessary to sustain human settlements.

Management of ecosystems depends upon the type and degree of support it gets from

society as a whole and from individuals in that society. The ongoing maintenance of

these resources depends on society's perceived need for the ecosystem's health and

we.tfare. Society needs to act as the steward of the environment for the benefit of future

generations.

Ecosystem management describes land management "...based on f,ying to

understand and protect the processes that make an ecosystem function." (Sampson,1992:

p.362). A concept similar to this is 'total resource management'. Inherent in these

concepts is the protection of the integdty of the environment for its own sakO thiJdoes

not necessarily mean retuming to the way the land was prior to settlement, but it means

using all of the knowledge currently available to increase cooperation between

landowners and governments for the conservation of habitat. This will likely involve a
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large initiative in the area of education of land managers, and the public, because

agricultwe and habitat conservation need not be considered mutually exclusive. Sound

agricultural practices and land management facilitate wildlife habitat management. this is

done by helping maintain habitat as well as environmental and social health and

economic stability, through improved soil and water quality and conservation. This point

is well illustrated by implementation of the North American Waterfowl Management

Plan. Any decision regarding use of land, air or water will affect wildlife habitat because

all land, air and water is habitat for wildlife.

2.6 \#ildlife Habitat and Landscape Planning

"The lands and waters that produce virtually all human
needs also harbor most of our wildlife. And their capacity
to supportfish, birds and mammals is a good indicator
of their capacity to meet the basic needs of man.,'

(tMildlife Management Institute, 1985; as quoted in
Wildlife Habitat Canada, 1991).

Managed habitats tend to evolve toward artificiai homogeneity and habitat and

movement pattems in these areas are affected by this evolution (Hansson lgg2). Since

wildlife serve as environmental barometers (Wildlife Habitat Canada, 1991), an analysis

of current habitat conditions is an economical and more reliable way of ascertaining the

well-being of the wildlife resource than population surveys over huge tracts of land (Klar

and Stelfox, I985). The present integrated resource planning approach supported by the

Departrnent of Environmental Protection will facilitate consideration of the broader

perspective on wildlife and habitat management. If wildlife species are to survive and

flourish in Alberta in the future, then habitat for them must be available now.
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If wildlife is not inhabiting an area of former range, it could be due to a lack of

the required habitat. Habitat could be lacking for a number of reasons, both natural and

anthropogenic. In order to provide the necessary range for wildlife, habitat may need to

be enhanced. This may bring certain species back into an area formerly occupied. Sauer

(1992) mentions that disturbed corridors for hydro lines and pipelines could be

revegetated and function as flora and fauna corridors, since corridor management should

re-establish links between remaining wild lands. the success of this will depend upon the

matrix, the wildlife species and vegetative management of the corridor. However,

Baskerville (1991) states that habitat management for wildlife is diffrcult due to the

challenge of measuring population quality and size, as well as the general lack of

population goals. He believes there is a need for a quantitative representation of the way

wildlife populations relate functionally to their habitats, and this should be included in the

beginning of a landscape plan, rather than at the end as is commoniy done. when

composition and structure of an ecosystem are maintained, wildlife habitat will be

indirectly maintained, even if the relationships between the two are not totally understood

(Rowe, 1991).

2.7 Administrative and Legal Considerations

Property ownership implies certain rights and with rights go responsibilities. In an

area where almost all of the land is privately owned, it is private landowners who must be

approached to aid in wildlife habitat protection. Responsible land stewardship is vital to

the continuity of ecosystem processes. Where conservation of species of flora and fauna

are concemed, private landowners are being asked to protect them for the public benefit

but at a coit bome by the individual. The public is effectively imposing the cost of

wildlife conservation on the private landowner (Appendix I) in areas that are highly

settled (Sampson 1992).
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To ensure that the citizens of a given jurisdiction retain the most controi over

land-use planning decisions in their are4 integrated management approaches toward

privately held resources need to be undertaken at the local level (Jennings and Reganold,

1991). Nudds and Clark (1992) state that the use of the landscape approach to achieve

wildlife goals is more likely to succeed since it is treating the problem which is landscape

degradation, and not just the symptoms, which are low wildlife population numbers

(waterfowl in this case). This involves pro-active land use planning.

Barriers to effective land use planning include short-term socioeconomic goals;

economic incentives that negate sound ecological plaruring; vested interests in profitable

but non-sustainable enterprises; and a fragmented planning process (Richardson, 1989).

Another major problem with county land use planning is the man-made nature of the

county boundary which does not necessarily coincide with the natural boundaries that

exist between vegetative and habitat zones (International Association for Landscape

Ecology, 1992). Legal boundaries and ecological ones are not necessarily the same and,

therefore, the proper importance must be attached to those ecological boundaries that lie

within the legal one in question (Ambrose and Bratton, 1990). However, attitudes of the

public and business sectors; political policy changes; alterations in economic theory and

planning; and acceptance by administrative and institutional structures (Richardson,

1989) will determine when land use planning will be employed.

Laws and regulations in Alberta that control land use can be important to habitat

options selected and the approach taken in a conservation strategy. Some of the pertinent

regulations and legislation is discussed below.

The Alberta Legislation that deals with gifting land to the Crown includes: the

Recreation, Parks and Wildlife Foundation Act; the Historical Resources Act; and the

Federal Income Tax Act (Alberta Forestry, Lands and Wildlife,lggl). Since 1976 the
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Park Ventures Fund of the Recreation, Parks and Wildlife Foundation has been

authorized to receive land through donations, which can then be tansfened to a suitable

receiving agency. Section 5(1) of the Act states that the Foundation may acquire personal

or real property through grmt, lease, purchase, donation, bequest or otherwise. The

Foundation operates at arms length from the government through a Board that is selected

from across the province. T,he Historical Resources Act may also receive land that has

significant heritage value under a similar section (37a) which states that the Foundation

may receive land via donation or purchase. The example given is the land on which the

Royal Tynell Museum of Paleontology was built. The Income Tax Act states that the

person donating land to the Crown is entitled to claim all or a portion of the land gifted as

a deduction, depending upon if the donation is conditional or unconditional.

Legal options for private are mentioned by Alberta Fish and V/ildlife Division

(1989). Fee simple options include: donating the land by transferring properry

ownership to a private or government agency devoted to conservation; gifting properfy to

the government and receiving an offrcial income tax receipt for it; gifting land to the

Crown in a will. Gifts of less than fee simple, in which the landowner receives a tax

benefit and is still able to use the land, include: restrictive covenants; easements; or a gift

of foregone agricultural production (for which the landowner would receive a tax receipt).

Each of these options has certain associated legal stipulations. Restrictive covenants

require... "two parcels of land, one constituting the servient tenement and one the

dominant tenement. The dominant and servient tenements must be owned and occupied

by dífferent persons. As well, the restr.ictions placed on the seryient tenement must be

negative in nature and must benefit the dominant tenemenr. " (Smith and Kwasniak,

t9e3).
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Gaining the fulltitle to the land is the best way to ensure that the conserver can

secrÌre the land for the habitat pu{pose intended; a less than full-title interest in land is

more commonly used in conjunction with protection. In an overview of habitat programs

on private land, Scarth (19S4) lists a number of considerations in the acquisition of full

title of land for conservancy: l) there is often public opposition if land is purchased on a

large scale , 2) lugh cost of buying land limits the amount which can be purchased, 3) the

time frame of efFective negotiation can be lengthy, 4) as aresuit of 3, directly or

indirectly, there may be a reduction in the budget for the next fiscal year, 5) funding for

land acquisition programs must be indexed to the price of land.

Advantages in attaining lesser interests in a portion of land for conservation

purposes include lower costs in relation to fee-simple interest in both maintenance and

actual cost; and there is the advantage to the landowner of not having to make long term

commitments (Scarth, 1984)" The drawback lies in the additional enforcement costs and

the potential for a landowner to withdraw from the agreement.

Scarth (1984) states that there is limited success with voluntary or persuasion

methods, opposition is encountered with mandatory regulations (with which are

associated enforcement costs and follow-up costs), and large sums of money are required

for acquisition of full-title or interest less than title. Scarth (19S4) concludes that in order

to secure land for conservation, some form of financial incentives are required. However,

the actual feasibility of managing the landscape for habitat will depend upon landowner

willingness to lease or sell the land, and the cost of these endeavors (Nudds and Clark,

t992).

Part of the legislative structure within Alberta that has bearing upon the alteration

of habitat include the following Acts: The Public Lands Act (19g0); The Soil

Conservation Act (1988); and The Water Resources Act (1982).



The lands which underlay permanent water bodies and watercourses are

provincial Crown properfy. The Public Lands Act Section 3(1) states that the title to the

beds and shores of (a) permanent and naturally occurring water bodies, and (b) naturally

occurring rivers, streams, watercourses and.lakes, is vested in the Crown in right of

Alberta, unless the title has been specifically granted to a private land owner þrior to

June 18, 1931). Section 3(3) states that if the water of a stream, river or watercourse is

only diverted by human action, it would still be considered to naturally occur. Any use or

alteration to public land requires Ministerial approval.

The Soil Conservation Act (Section 3 a, b) states that landholders shall take

appropriate measures against soil loss or deterioration, and to stop these from continuing

if they are occurring. This section is enforceable by the Agriculture Service Board

Offrcer or a soil conservation officer under Section 4. If the landowner will not take

action as defined in Section 3, then remedial measures can be carried out (Section 6) and

payment covering expenses can be demanded of the landowner, or the costs will be added

to the landowner's taxes. A fine for non-compliance can be up to $5,000.00. A permit is

required to remove topsoil or burn stubble (Section 2I(l)).

Under Section 2(1) of The 'Water 
Resources Act, the ownership of all the water in

the_province is vested in the Crown in right of Alberta. Thus, for all undertakings other

than domestic purposes (Section 2(2,3)); a permit or license is required (Section 11(l).

The Alberta Water Resources Commission (1993a) produced a policy document

regarding wetland management titled "Vy'etland Management in the Settled Area of

Albert: An Interim Policy", in which the goal is, '1.. to sustain the social, economic, and

environmental benefits thatfunctioning wetlands provide, now and in thefuture." The

intent of this document is to set policy that (in order of importance) conserves; mitigates

the degradation of ; and enhances, restores, or creates slough/marsh wetlands within the
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settled area of Alberta. Alberta Environmental Protection will have the primary

responsibility of coordinating wetland management, but no single agency has the

responsibility for management of all aspects of wetlands in Aiberta. Policy initiatives

include topics of drainage, education, planning, incentives for wetland retention,

legislation, coordination and cooperation (between government levels, industry,

landowners, non-governmental organizations, and individuals). Points worth noting are:

"Provincial government policies and programs which directly or indirectly encourage

wetland destruction or degradation will be amended to remove such incentives"(p.7);

and, "(L)egislative amendments to enable use of private conservation agreements to

protect wetlands on private land will be consÌdered"(p.9); and, ,,(trL)odification of

private, federal and municipal programs, Iau,ts and policies to remove indirect incentives

for wetland destruction will be e.ncouraged"(p.I0).

Currently a discussion paper of the Aiberta Water Resources Commission

(1993b), called Beyond Prairie Potholes, is being considered for managing Alberta's

peatlands and non-settled area wetlands. Once this document is finalized it witl affect

peat farming operations within the Province, as well as other industries.
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CHAPTER 3
METHODS

3.1 IdentiffingPrinciples

Principles of Landscape Ecology Theory were identified through a review of

literature deaiing with these concepts. The literature was identified and obtained using

key word indices and computer searches at the University of Manitoba, the University of

Alberta, the University of Calgary and pertinent govemment libraries. Literature

included textbooks, scientific papers, journal articles, and govemment documents.

Additional information on the topic of landscape ecology was acquired through

personal communication with personnel at federal, provincial and municipal govemment

organizations. Personnel from pertinent non-govemment agencies and people

knowledgeable in the freld of landscape ecology and / or responsible for wildlife habitat

management were also contacted. These sources were contacted through meetings,

telephone conversations and / or written communication.

3.2 Identiffing Existing Habitat

3.2.1 County Overview

Identification of the types of habitat currently present in the County of parkland

was carried out through a review of the most recent data and resources available for that

area. This involved Canada Land Inventory maps, the County map, the Ecoregions and

Ecodistricts, air photos and a set of Reconnaissance Vegetation Inventory ßVI) maps.

Habitat information was also obtained from various other sources. Ducks Untimited

Canada provided a set of false color infrared plots covering the County, and township

sunmary information for wetlands within each section. These sources were

supplemented with aerial photography (1: 40,000, and l: 30,000), technical reports,

limited ground inspections and aerial inspections. This yielded information on curent
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habitat type, and about the fype of habitat that County of parkland is capable of
supporting.

3.2.2 Land Clearing (1949 - t9S7)

By viewing black and white air photos available at the Air photos Library, Maps

Alberta in Edmonton, from the earliest date, 1949 (l:40,000), and the most recent date,

1987 (l:30,000), information was obtained for the County of Parkland, with respect to

habitat loss and changes in land use. An overview of the amount of cleared versus non-

cleared land within the County of Parkland was undertaken by choosing a set of sample

sections (i section = 259.008 hectares = 640 acres) within the County. Fifty-two

sections were chosen (Appendix A) using a stratified random sampling procedure, out of
a possible 936 full sections in the County, representing approxim ately 5.5%o of the total

area of the County. One section was chosen from each township that had 4 or more full

sections within the County, yielding 38 sections; an additional section was chosen from

each full township in the county of parkland, yielding l4 sections.

Each section \ /as classified into three categories: 'cleared' - consisting of areas

clea¡ed for anthropogenic purposes like roads, dwellings, agricultural crops; ,non-cleared,

- consisting of treed or shrub are¿Ìs, or areas appearing not to have been cleared for

anthropogenic purposes; and , 'other' - consisting of areas that would/could not have been

suitable for being cleared for cultivation or other anth¡opogenic pu{poses, such as bodies

of water, marsh edges with emergent vegetation, alkali flats, and dry potholes. It was the

proportion of cleared land that was the focus, regardless of whether the land could be

cleared.

Aerial photographs of the 52 sample sections from 1949 (l:40,000) were overlain

with a Modified Hectare Dot Grid with 9 dots per square centimeter (Forest Technology

School, Hinton, Alberta). The number of dots of cleared, non-cleared and other areas in
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each of the 52 sections were then coturted. This was repeated to give a total of three trials

for each section. The number of dots was then multiplied by a conversion factor of

1.7776 at the bottom of the Dot Grid to give the number of hectares represented by each

dot. The resulting numbers of hectares were then averaged for the th¡ee trials. This same

procedure was repeated for the same 52 sections on 1987 aerial photos with the following

changes: the 1987 air photos were at a 1:30,000 scale and the resulting dot count was

multiplied by a conversion factor of 1.0000 to obtain the number of hecta¡es represented

by each dot.

During analysis the categories of 'non-cleared'and'other'were combined. A

Paired t-Test (Zar, 1974, p.I2l), using the software package 'DataDesk' on a Macintosh

PC, was performed on the number of hecta¡es cleared and'non-cleared' on the same

section of land between 1949 and 1987. This was tested by examining the total proportion

of land cleared on each section between the two years. The null hypothesis for this

Paired t-Test was that no change was expected in the amount of clearing of land from

1949 to 1987. The results are graphically presented in Chapter 4, section 4. i. The

Paired-t-Test is presented using Box-plots which compared the increase in the proportion

of cleared land betwe en 1949 and I 987 based on 52 sections. Frequency Histograms

illustrate the proportion of cleared land in1949 and 1987 as well as the change in

proportion of clearing that took place within that period. A Scatter Plot compares the

cleared areas in 1949 arñ 1987 to examine trends in clearing.

Alberta's Fish and Wildlife Services, Program Support Division (Planning and

Technical Services Section) provided the technical assistance and support in cartographic

services and GIS computer analysis.
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3.3 Assessing Habitat Availabilify

3.3.1 General Overview

The scale and information available in the RVI were the defining criteria in the

selection of the indicator wildlife species. The 1: 100,000 scale of the RVI and the

vegetative cover identified in the individual polygon descriptors were such that habit¿t

areas smaller than 1cm2 on the map were not distinguished as separate polygons, (unless

they were pieces of polygons that were at the edges of the County of Parkland border).

Based upon existing habitat survey information, and available habitat and forest cover

mapping, a list of broad habitat types definable within the context of the RVI was made.

From this list 6 broad habitat types were chosen: coniferous forest, treed riparian,

wetland, deciduous forest, shrub and tall deciduous dominated forest, and generai upland.

3.3.2 Species Selection

After determining six broad habitat types in the county of parkiand

distinguishable from the RVI, species were selected as indicators of these habitat types.

The possible list was compiled based on documented range pertinent to the County,

information for certain habitat types, other studies using indicator species, and available

aerial survey information. Consultation with wildlife biologists at Alberta Environmental

Protection, Fish and Wildlife Services, along with cited references for each species, aided

in selection of the six indicator species in Table 1.

Assessing habitat requirements for each indicator species was carried out using

wildlife aerial survey information available from Fish and Wildlife Services, in addition

to conversations with habitat and wildlife experts. Work done by Fish and Wildlife

employee Keith Baker (unpublished) was also useful. John Martin (1993;pers. comm.)

was consulted regarding mallard duck requirements.
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Table l: Indicator and references

Habitat Type lndicator Species References

wetland Mailard Duck
({nasplatyrhynchos)

Semenchuk (1992),
Jalkotzy et al.(1990),
Nietfeld et al.(1985)

treed riparian Mink (Mustela vison) Quinlan et al. (1990),
Smith, H.C. (1993),
Novak et al. (i987)

coniferous forest Marten
(Martes americana\

Quinlan et al. (1990),

Smith, H.C. (1993),
Nietfeld et al.(1985),
Novak et al. (i987)

deciduous forest Hairy Woodpecker
( Picoides villosus\

Quinlan et al. (1990),

Semenchuk (1992)

shrub &
deciduous
dominated forest

Moose
(Alces alces\

Quinlan et al. (1990),

Smith, H.C. (1993),

Ialkotzy et al.(1990),
Nietfeld et a1.(1985)

general upland White-Tailed Deer

@dwilezs. v ir g ini anus)
Quinlan et al. (1990),

Smith, H.C. (1993),

Nietfeld et al.(1985)

After selection of indicator species, their habitat requirements were defined in

terms of the RVI mapping legend. Habitat was placed in one of four categories: good,

fair, poor, and inadequate. 'Good' habitat was defined as the quality of habitat utilized

most predominantly by each species; 'Fair' habitat was similar to 'good' but either not as

prevalent or of lesser quality. 'Poor' habitat was of marginal preference or quality; and all

other a¡eas within the RVI was designated as'inadequate' for the particular species. The

criteria for delineation of habitat types for each species is found in Appendix C, 'Habitat

Rating Criteria'.

Species were chosen for the habitat that they could represent, thus although the

maps say'Habitat Rating for 'species', the habitat ratings of good, fair, poor, and



inadequate were given to polygons solely on the basis ofthe vegetative ground cover

defined on the RVI maps.

3.3.3 Convêrting RW to Digital Format

A GIS was used to analyze RVI information and prepare habitat maps for each

indicator species. The RVI was completed by Sentar Consultants Ltd., through the

interpretation of satellite images from the following LANDSAT TM color composite

enlargements :

Quadrant Date Bands Enhancement

44-23-02 1988/09/02 3,5,4 Boreal

43-23-08 t991/08/03 3,5,4 Custom

44-22-04 t988/09/02 3,5,4 Boreal

RVI information was converted to digital data using an IBM compatible 4g6

33MHZ PC configured for digitizing with dual screens and a digitizing table. Analysis

was done using Microstation 4.03 PC which is an automated mapping software and

ARCÆNFO PC Geographic Information System analysis software.

The digital base maps (1:250,000) were obtained from Maps Albert4 Land

Information Services, Alberta, Departrnent of Environmental Protection. The

hydrography was separated out and placed on a separate coverage.

In the digital conversion ofthe RVI, the polygons were cleaned (meaning

spurious polygons, polygon slivers, and line overshoots were removed), converted to

ARC/INFO format and numbered using Microstation. Hydrography was separated ftom

the base maps, cleaned and conve¡ted to ARC/INFO format. Both vegetåtion and
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hydrography were cieaned again in ARC/INFO. Topology was built into the vegetation

cover. The hydrography was buffered at200 meters.

A Simple Macro Language (SML) progam was prepared to build a database for

the County of Parkland. This progam set out the database field names and their sizes.

The database was filled using the polygon identifiers from the 1 :100,000 RVI maps.

Fields were added to house the species habitat ratings.

3.3.4 Categorization of Anthropogenic Cover

To determine the extent of anthropogenic influence present in the County of

Parkland, a separate map of annual crop present in the RVI polygons was created. This

was done by grouping percentages of annual crop into categories as follows for cover

type lAor 18: 100-90yo,80-70yo,60-50yo,40%o; for cover type2Lor28: 50yo,40-

30yo,20-10%o; for cover type 3A or 3B: 30yo,20-I0o/o.

3.3.5 Categorization of Species Habitat Ratings

The database allowed for selection of RVI polygons which represented

appropriate habitat types for each indicator species. These selected polygons were rated

as Good, Fair, Poor and Inadequate as dictated by their polygon descriptions. One map

per species was printed.

Due to the RVI and the nature of the information being categorized, two

approaches to identiff species habitat were taken: Two approaches were needed because

there was diffrculty with some of the species criteria when selecting criteria from the

database for ranking. One approach was performed by selecting the 'good'polygons first

and giving them a rating of '1'to effectively remove them from further ranking

procedures. The same was done for fair (ranked 2); and poor (ranked 3). Thus all

polygons left unranked would be 'inadequate'. The inadequate polygons were re-

examined to ensure that they were ranked correctly. The other approach involved.



32

selecting the inadequate polygons first. Then the good polygons \Ã/ere ranked as 1, and

then the fair and poor polygons were distinguished from each other. Again, those

polygons that were inadequate were reviewed to ensure no suitable habitat polygons were

rated as inadequate.

All the species, except mallard duck, utilized a coverage map with full

hydrography. Mailard duck habitat ratings were on a separate coverage map which only

identifred the hydrography of lakes and potholes within the County, the North

Saskatchewan River and the Pembina fuver. No other watercourses were included. All

species, except mallard and mink, had the areas within 200m of water buffered and given

a rating of one category higher than the surrounding polygon area. This is because

vegetation surrounding riparian areas and lakes and potholes generaily have a higher

moisture content and a gteater diversity of accompanying vegetation. The mallard and

mink maps oniy considered areas within this 200m buffer of water. The majority of

waterfowl will remain within 200mof the wetland areas for nesting (John Martin, lgg4,

pres. comm.). Mink also are generally found within 200m of streams and lakes in

forested areas (Quinian et al., 1990).

Ouþut was in the form of a paper map of areas suitable for each indicator

species. The database allowed different maps to be created according to the species under

consideration. These different species maps were listed in the GIS, and a report with

habitat ratings for each polygon for each indicator species was created.

3.4 Delineation of Counfy Landscape Units

Landscape Units, areas of the County with similar characteristics, were identif,red

using a variety of information. This included a euaternary geology map (Appendix D),

Ecoregions, and Ecodistrict maps of Alberta (Strong, 1992c;1992b),false color infrared
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Landsat color photocopies indicator species habitat maps, and apual crop map created in

this study.

It appears that there are two distinct landscapes within the County of parkland.

These can be identified with a line approximately bisecting the County running through

Range 3 West of the 5th Meridian, approximately following V/abamun Creek through the

Wabamun Indian Reserve and then north east along Kilini Creek. Aspen parkland and

Low Boreal Mixedwood occur east of this line. Mid Boreal Mixedwood and Lower

Boreal Cordilleran occur west of this line. These four ecoregions have distinct

characteristics, (Table I and Appendix E) (Shong, 1992a).

These four ecoregions can be further divided into eight ecodistricts (Strong,

I992b); characteristics of these ecodistricts are described in Table 2. Disrinctive

physiographic and/or geologic patterns are the bases for the division of ecoregions into

ecodistricts (Strong, 1992a., p.5). Omitted from the ecodistricts map is the legend

description for the district below Lake Wabamun, 1lWP. The legend should read as

stated in summary Table 2 (Ainsley, 1994; pers. comm.). The ecodistrict 9AV within the

County of Parkland is described as being part of the Mcleod River Valley. Although it

possesses the same characteristic fluvial deposits, it is part of the Pembina River valley

and may be referred to as such (Strong, 1994; pers. comm.). (Note that the temperature

and precipitation values were averages taken from throughout the whole ecoregion within

Alberta, and not just from stations within the county. These readings were taken over the

period of January I, 1979 to August 31, 1989.)

To translate the eight ecodistricts as identified by Strong (1992b) into landscape

units, the following steps were performed (mapping was done by hand). First, a

photocopy of the County of Parkland was underlain with an enlargement of the

corresponding area from the Ecoregions map, and the lines defining the four ecoregions
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\¡/ere traced on a light table. This procedure was repeated with an enlargement of the

appropriate area from the ecodistricts map. Using the ecodistrict boundaries as a guide,

indicator species habitat maps were consulted to determine polygons that most closely

followed ecodistrict boundaries, and also were consistent with botmdaries defined by the

quaternary geology map (Shetsen, 1990). The resulting Landscape Unit map for the

County of Parkland was composed of eight Landscape Units closely following, but not

identical to, the ecodistricts defined by Strong (lgg}b).

There are tlrree main differences between the landscape unit and ecodistrict maps.

One occurs where ecodstrict 8EP is divided into two units, the Glory Hills Unit and the

Banksiana Unit. The second occurs where ecodistrict 8EP is separated from

ecodistrict l iEU along the Kilini Creek polygon. The last occurs along the pembina

River where ecodistricts 9AV and 1lAV were amalgamated to form the Pembina River

Valley Unit.



Table 2: Climatic ancl Ecological Conditions for the Ecoregions within t¡e Cou'ty of parklancl;
(vah"res are median {50th percentile} andZSiWlSth nercenrile vatrec\

Climatic & Ecological
Conditions

Mean summer
temperature

Mean winter
ternperature

values are me

Meotan summer
precipitation

(Range)

Aspen Parkland

Median winter
precipitation

(Range)

14.4 clegrees Celsius

-8.7 degrees Celsius

Zone

t percentrle I and 25th/75th nercentile valnec\

259 mm

I57138I mm

Lorv Boreal tvlixedwood

Vegetation
*(See associated
environmental

gradient for each

Ecoregion)

53 mm

32186 nrnr

tJ.ö degrees Cels¡us

Clinlatical and
ecological transition
zone between boreal
forest and grassland

environrnents

-10.5 degrees Celsius

Present Use

3 distinct types: aspen,
grassland, and willow

235 mnr

136/356 mnr

Mid BorealM¡xedwood

(W.L.Strong E.o
Forestry, Lands and Wildlife; E

6l mm

35/ll9 mm
Transition zone between
Aspen Parkland and Mid

Boreal Ecoregion

13.5 degrees Celsius

S

One of the most
productive agricultural

zones in Alberta;
native vegetation

replaced with oats,
barley, wheat, canola,

and cattle grazing

-13.2 degrees Celsìus

240 mm

155/345 mm

vaflaDle understory
vegetation

Lower Boreal Cordilleran

64 mrn

38/93 mnr

12.8 degrees Celsius

lJetween boreal forest
and Aspen Parkland;

high wildlife diversity

Agriculture; but lower
yields for harvest than

the Aspen Parkland

-7.8 degrees Celsius

variable understory
vegetation; fìres more

frequent than Low
Boreal Mixedwood

295 mnr

1821444 mm
60 mnr

34/l12 mm
Ecotone betrveen boreal
and cordilleran climatic
conditions; also between

deciduous boreal and
coni ferous cordil leran

llistorically, not
intensively used; white
spruce and some jack
pine logging; moose

hunting; summer
recreation; recent shiff
toward linrber harvest

il

the most arboreally diverse
in Alberta; species mixture

highly dependent upon
geographical location and

site history

Ecoregions an¿ È for Alberta

Eastern edge used for
agriculture; grazing, forage
production and growth of

cool season crops;

UJ



tecl e'ater'ary Geology+
Ecoregion

Aspen
Parkland

Eco-
district
Unit

Low Boreal
Mixedrvood
Mid Boreal
Mixedwood

Plrysiographic
Component

4EP

Mid Boreal
Mixedwood

8EP

Eastern

Alberta Plain

IIEU

Mid Boreal
Mixedwood

Landfornl
/Parent
Materials

Eastern

Alberta Plain

nwP

Eastern
Alberta
Uplands

Mid Boreal
Mixedwood

Undulating
nrorainal plain

IIAV

Western
Alberta Plain

%
Slope

Undulating
morainal plain

Lower
Boreal-
Cordilleran

Hummocky
¡noraine

Athabasca
River Valley

IINV

SoilGreaf
Groups

3-5

Rolling
morainal plain

Lower
Boreal-
Cordilleran

5-r)

Nortlr
Saskatchewan
River Valley

Solodized
Solonetz

Moisture
Regime

9AV

6- t5

Terraces and
slopes of
Pembina
River Valley

Gray
Luvisols

òee Append
(w'L' Strong Ecological Land surveys Ltcl' 1992. Adapted from "Ecoregions and Ecodistricts of Alberta; Volume 1," for AlbertaForestry, Lands and Wildlife; Edmonton, Alberta. p.Se_Of .¡

6-9

Cray
Luvisols

Athabasca
River Valley

Submesic

9WP

Dominant
Vegetation

Steep slopes
and terraces of
the North
Saskatchewan
River valley

Mesic

3-5t
3t-45

Gray
Luvisols

Western
Alberta Plain

Dto

Mesic

Cleared

+Quaternary

Geology
(Dominant
first)

Terraces and
steep slopes of
the Pembina
River valley

Melanlc
Brunisols

Cleared

3-5

Submesic

Cleared and
mixedwood
forests

2a, 1,8

Undulatíng to
hummocky
morainal Þlain

Eutlic
Brunisols

ry tieology exp

Mesic

Geolosv ex

I
2a,6a

Cleared

3-st
3l-45

l0b, g, l6b,
l0c,6b, 12,4,
0,2a, l2a,8

Mesic

Cleared

butnc
Brunisols

o-y

6b
12a,9,0, l4a,
l0b, 12, 15,7a

on

Mixedwood
forests

Gray
Luvisols

Mesic

3b

Mesic

Mixedwood
forests

3b, 4, 3a

Mixedwood
forests

3b

9, l4a,2b, lDa

(J)
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3.5 Habitat Rated as "Good" in Each Landscape Unit

A map depicting the polygons within the County of Parkland rated as'good'

habitat for each of the six indicator species was produced using the same technique and

GIS equipment as listed in section 3.3.3.

A total area in square kilometers for each of the eight Landscape Units within the

County of Parkiand was obtained by first listing each whole polygon within each

Landscape Unit, then adding up the land areas listed in the GIS report. The total area in

square kilometers in each Landscape Unit for the habitat rated as "good" for each of the

six indicator species was also calculated. This was done by adding each portion of a

polygon area classified as good habitat that was listed in the cumulative species ratings

for each of the six indicator species. Generaily only a portion of any one polygon had a

rating of 'good', and this wouid usually have been associated with water in the form of a

river, stream, lake or pothole in the polygon. The reason that only a portion of the

polygon would have a higher rating was due to the effect of having a buffer to 200m from

the watercourses which would increase the habitat rating within that portion of the

polygon. Without the buffer there are 396 polygons in the coverage, (note that there are

no polygons numbered 277,336,385, and that polygons numbered 9083, 9146, and 9301

were added to the coverage once the edge matching stage of digitizing the RVI was

completed). The 200m buffer on \¡/ater creates 2088 polygon pieces on the RVI maps.
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CHAPTER 4

RESULTS

4.1 Land Cleared for Anthropogenic Purposes

The mean percentage of clea¡ed land in 1949 within the County of Parkland was

42.8o/o, however the range was extreme, covering from lYo to 88% cleared land. In 1987

the proportion of cleared land ranged from l2Yo to 94%;o (with outliers between 0o/o and

5%) with a mean percentage of cleared land at 55.5%. The mean of the difflerence across

all sections shows 12.7% (555% - 42.8%) additional clearing in 1987 over 1949. Of the

52 sample sections, 39 sections had greater clearing in 1987 than 1949;2 sections

exhibited the same proportions of clearingi and 11 sections had a higher proportion of

clearing ín 1949 than in 1987. The increase in the proportion of cleared land between the

years 1949 and.l987 was statistically significant (paired-t- test, t: -4.843, degrees of

freedom : 51, P < 0.0001). This was confirmed using a non-parametric test þaired sign

test, p < 0.0001).

The range of the data with the means of the amount of land cleared is illustrated in

the Box-plot in Figure 2. The Box-plot summarizes the variation in the amount of

'clearing' between 1949 and 1987. In 1949 the amount of clearing ranged from

approximately 0 to 90%o of asection cleared, with a median of approximately 43%.The

concentation of the middle 50% of cleared land was between20 to 70Yo clearcd. By

contrast, the range of clearing in 1987 reached from approximately 15 to 95%;o,with a

median of approximately 60Yo, and three outliers between 0o/o and 10% clearing. The

concentration of the middle 50% of cleared land areas w¿rs in the 45 to 7}%orange. Note

that some of the land left uncleared was land or water that was not able to be cleared for

anthropogenic purposes.
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The relationship between the amount of cleared land betwe en 1949 and 1987 is

illustrated in Figure 3. The data points are widely dispersed between 0.0 and 0.2 on the

X-axis, corresponding to a range between 0.0 and 0.8 along the Y-axis. This indicates

that many sections of land that had very little clearing on them n 1949 had a greater

amount of clearing by 1987. The data points follow the line of no change more closely as

they move toward the top right corner of Figure 3. There are fewer sections that have

less cleared land on them in 1987 than they had tn 1949.

The frequency histogram of the 1949 daø(Figure 4a) shows 16/52 sections had

20Yo or less clearing; l2l52had20% to 50%o clearing; lll52had 50o/o to 70o/o cleanng;

and 13/52 had betweenT}%o and9}Yo clearing. There is an approximately equal

distribution within Figure 4a, with a few more sections at the high and low ends of the

distribution. Note that the higher amounts of clearing are at the low percentage s (0-20%)

and the higher percentages (50% -80%).

The frequency histogram of the 1987 data (Figwe 4b) shows a single peaked

cì.rrve with the peak being between 60% - 70%o arrd a long tail of clearing between 30%

and 60Yo. One section had between 90%-100% clearing. Only a relatively smail

proportion of sections , 7 152 of the sections, had 30o/o or less cleared area. Thus, a distinct

peak in the frequencies exists, indicating a number of the areas have experienced more

clearing. Therefore, the number of cleared areas has increased since 1949, and is

statistically significant. Figure 4c illustates the number of sections that have experienced

increased clearing in 1987 as compared to cleared land in 1949. Note the highest

proportion of land clearing involved between }Yo and,10% of additional land cleared.

The range of land clearing was concentrated between0%o-60o/o, with one section having

between 70% -80% clearing. Of those sections having less clearing in 1987 than in 1949,

most had 0-20% less clearing, and one section had between2}Yo and3}Yo less clearing.
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4.2 Habitat Availability Assessment

4.2.1 Annual Crop Map

The annual crop map (Figure 5) shows approximately 213 of the area within the

County as having some amount of annual crop present. A very large portion of these

polygons were rated as having between 50-80% annual crop using the percentages from

the RVI map. The polygons with 90-100o/o and 10-40% cultivation are generally smaller

and more widely dispersed over the County. There is a trend of decreasing annual

cropland from east to west across the County. Generally areas south of Highway 16 have

more annual cropland than north of Highway 16. There is less annual cropland within the

two main moraine areas in the County; Glory Hills Moraine which runs through the

center of the County, and Banksiana Moraine located in the southeast comer of the

County. These two areas form the main pothole and wetland areas. Noting that close to

90o/o of the land is privately owned, it is not surprising that a large amoturt of annual crop

exists in this County in the areas where the soil is suitable for agricultural use.

(Cover types referred to in Figure 5 are RVI categoizations of the different

vegetation cover types within a polygon. e. g. : the description of polygon 196 is

cA/cP6 - NwL/scD2/r#,3 - FCD21. cover rype 1A: Annual crop in complex with

cover type 1B Perennial Forage Crop at 600/o of the polygon. Cover type 2A: Lakes in

complex with cover fype2B which is tall Closed Deciduous Shrub in complex with

Herbaceous cover at3\o/o. Cover type 3A : tall Closed Deciduous Forest at t0%.)

4.2.2Habiltat Rated Using Indicator Species

Mallard Duck (Anas platyrhynchos) for wetland

The mallard duck map for wetlands used a separate coverage and bufflered the

inside and outside of lakes to 200m, leaving centers of some of the larger lakes outside
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of the buffer (see Figure 6). The buffer of 200m was used to incorporate the area

surrounding potholes for consideration of nesting cover availability (Martin, 1993; pers.

comm.). The wetland map depicts environmental resources patches, containing the water

body and 200m of associated shore buffer, within a matrix of inadequate habitat. This

map shows that most wetland habitats are located in the central and eastern half of the

county, in the Banksiana and Giory Hills areas. Lake Wabamun is also rated as mallard

habitat. Only the locations of the waterbodies, not the type of water, is depicted here. The

differentiation of the landscape outside of the pothole depends on the ground cover and

type ofpasture.

Few lakes exist on the west side of the County, and only a portion of Isle Lake's

shore bounds the County. In the Banksiana moraine area some lakes appear as good

habitat but they are ringed with fair habitat because the surrounding soils are sandy and

less suitable for the growth of dense nesting cover for mallards near the lake shore.

Mink (Mustela vison) for treed riparian

Figure 7 shows a large number of stream corridors, which are considered

environmental resource corridors, and environmental resource patches of wetland, within

a matrix of inadequate habitat. Much of the treed riparian habitat found is located along

the North Saskatchewan and the Pembina Rivers. In actual fact there may be more treed

riparian habitat present because small patches might not be shown at the RVI mapping

scale (Figure 7). Many of the streams run through heavily developed annual cropland, so

much of the riparian area is likely to be cultivated as close to water as possible. There are

also numerous roads and highways that cut across the stream corridors in the County.

For example, Kilini creek and Atim creek are divided by highway 16.
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The 200m buffer not appearing around some waterbodies means that the majority

of the County area shows up as not being treed riparian habitat, and many of the potholes

and lakes within the County are rated as inadequate habitat for mink. The high amount of
cultivation in the large polygon bordering the south side of Lake Wabamun indicated this

shore was unsuitable as mink habitat, thus the outer 200m buffer is absent, while the

inner 200m buffer is present. The presence of two coal strip mines and a coal fired

electrical generating station south of the lake, has removed vegetation in the area and

reduced potential habitat for mink. The north shore of Lake Wabamun has a high degree

of anthropogenic influence in the form of cottages /cabins/ houses, railway tracks and a

shoreline gravel road. Thus the vegetative cover that exists here would be suitable habitat

for mink and other species, but it is fragmented

Marten (MfuÅ americana,) for coniferous forest

Very few conifer dominated polygons exist in the County of parkiand (see Figure

8)' Those remnant habitat patches that remain are often connected to other renmant

patches with different habitat ratings. These aggregates of remnant patches are usually

separated from each other, but a few are closely juxtaposed. The eastern half of the

County contains very little coniferous forest, and what is present occws ¡¡ainly along

rivers and streams (environmental resource corridors) or near lakes (environmental

resource patches) within the Banksiana region. More coniferous habitat is present in the

west side of the County, but in separate patches. The only area within the County that

has significant semi-contiguous coniferous cover is the corridor along the pembina River.

Although connections appear incomplete on 1986 false color infrared

photography, it is possible there is more connectivity along watercourses than appears on

the map. However these connections are only seen if the whole polygon has been rated

good, fair, orpoor.
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Hairy Woodpecke r (P í c o i de s. v i ll o s us) for deciduous forest

There are larger numbers of blocks of tall deciduous than coniferous forest and

they are spread throughout the County (see Figure 9). However, these remnant habitat

patches are surrounded by a matrix of inadequate habit¿t. More of this habitat is found

north of Highway 16, in the north portion of the Glory Hills moraine, north of Round

Lake, and in strips along the North Saskatchewan River and the large area within the

Wabamun Indian Reserve. (The Wabamun Indian Reserve may have a higher amount of

cleared area in very recent years to make way for a golf course). More patches a¡e rated

as good deciduous forest habitat than were rated as good deciduous shrub habitat as

indicated by the moose map (Figure 10).

Many remnant patches are connected, and many more could be connected by

corridors along streams and rivers. In areas of more intensive cultivation, blocks of

deciduous cover are smaller and more widely separated. These smaller blocks are likely

to be found in patches near water or wet depressions.

Moose (Akes. alces) for deciduous shrub and deciduous forest

In general the moose map shows large patches of differently rated rernnant habitat

within a matrix of inadequate habitat (Figure 10). Areas within the Banksiana moraine,

the northern portion of the Glory Hills moraine, the Wabamun Indian Reserve, the Stony

Plain Indian Reserve, north of Round Lake, and the area north of Lake Wabamun were

mainly rated as fair habitat with good habitat occurring along streams, lakes and potholes.

Some semi-contiguous habitat also occurs along the North Saskatchewan and the

Pembina Rivers. A large portion of the County is rated inadequate for moose, generally in

the areas of high Annual Crop cultivation.

The a¡ea along the north shore of Lake Wabamun is rated as good moose habitat

(Figure 10), however there are numerous cotlages /cabins / houses in this polygon and the
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railroad also runs along this shore. This is not taken into account in the polygon

description, but it is likely that there are few moose in the a¡ea because of current land

use. The area along the north shore was not differentiated as a separate polygon so its

distinctive anthropogenic character does not appear in the RVI interpretation.

Riparian corridors are important for moose and other ungulates especially for

overwintering and the vegetative cover available aiong the North Saskatchewan River and

the Pembina River are essential corridors of habitat, havel and wintering areas.

White-Tailed Deer (O ¿pspjlsss- virgini anus) for general upland habitat

The map (Figure 11) for white-tailed deer contains the most habitat rated as

adequate (rated good, fair or poor) for any of the six indicator species. The Banksiana

area appears as a complex of fair and poor habitat with one inadequate patch of habitat in

its center. The North Saskatchewan and Pembina River valleys are contiguous corridors

of habitat, and have remnant blocks of variously rated habitat juxtaposed. The central

and northern portion of the County are also matrices of habitat with patches of inadequate

habitat interspersed, as is the area east of Lake Wabamun. There afe two large areas

located south of Lake Wabamun, and south and east of Stony Plain, that are composed of

inadequate habitat matrices with remnant patches of habitat.

White-tailed deer is a very adaptable species that thrives in edge habitat. Within

the County edges are plentiful due to the patchiness of the forest and shrub cover and the

open cultivated spaces. Much of the County is white+ailed deer habitat particularly

where cropland, pasture, and hayland exists for its food, juxtaposed with interspersed

with treed patches for cover (Figure 11). The County is also traversed by many roads,

power transmission and pipeline corridors, township grid lines, and other such features

which create large amounts of edge. Only some of these edges may promote dispersal of

white-tailed deer within the County.
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Figrlre 10: Deciduous shrub and deciduous forest dominated areas with vegetative
cover suitable for Moose ({kqÃdces) habitat in the County of Parkland,
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4.2.3 Calculation of Species Habitat

The total area for the County of Parkland is2759.95 t<m2. Wittrin this, the

following areas were identified in each habitat rating category for each species (Tabte 4):

Table 4: Habitat areas in the County of Parkland for indicator species in each rating

category.

Habitat Indicator
Species

Habitat
GOOD
(tm2)

Habitat
FAIR
(kn2)

Habitat
POOR
(to'2)

Total
Habitat
(tm2)

Inadequate
Habitat
1hm2)

CONIFEROUS MARTEN 107.3s 58.95 87.72 254.02 250s.93

DECIDUOUS HAIRY

WOODPECKER

t96.57 247.27 t48.37 592.21 2t67.74

SHRUB

DECIDUOUS

MOOSE 166.s9 334.71 59.45 560.75 2199.20

GENERAL

UPLANI)

WHITE-

TAILED DEER

3 53.01 329.16 394.24 1076.41 r 683.54

RIPARIAN *MINK 124.09 40.09 82.16 246.34 2513.61

WETLANDS *MALLARD

DUCK

86.35 19. l9 65.87 171.41 2588.54

* Maps only considered areas both 200m outside and 200m within water; in the case of
the Mallard Duck map, a separate GIS coverage was built and only lakes and potholes
were considered.

Note that these numbers may not be added to calculate a total amount of habitat

for the County because some areas are used by more than one species and./or are given a

difflerent habitat rating.
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4.3 Landscape Units

The delineation of eight Landscape Units within the County of Parkland closely

follows the ecodistricts identified by Strong (1992b). These Landscape Units, and the

ecodistrict boundaries, are shown in Figure 12. Tlne eight Landscape Units and the

ecodistricts with which they are associated are:

Table 5: Landscape units and their associated Ecodistricts.

Landscape Units Total Area G-2) Associated Ecodistricts

North Saskatchewan River

Valley

123.18 1lNV

Stony Plain / Spruce Grove 541.7 5 4EP

Banksiana 188.92 8EP

Glory Hills 427.s2 8EP

North of Lake Wabamun 484.86 l IEU

South of Lake Wabamun 845.05 11WP

Mishow Creek 101.87 9WP

Pembina River Valley 46.11 9AV and 1lAV

The amount of habitat in each Landscape Unit that was rated as'good'habitat for

any of the six indicator species is shown in Figure 13. The areal extent of this habitat for

each indicator species in each of the eight Landscape Units is provided in Table 6. (The

total area for LSU's in this calculation is2759.26 km2. The total area from the whole

RVI is 2759.95 km2. The discrepancy of 0.69 km2 is due to very small polygon slivers

that were less than 0.005 km2 not registering when the values were rounded up to two

decimal places.)
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Table 6: Habitat rated "good" for each species in each Landscape Unit in the
County of Parkland, both in square kilometers and in percentage of total area in
the Landscape Unit.

County
Landscape
Units

Total
Area
(km2)

White-
tailed Deer

Moose Mink Marten Hairy
Woodpecker

Mallard

North

Saskatchewan

River Valley

t23.t8 52.171¡JrÍ12

42.3s%

23.64

19.19%

49.29

40.02%

0

jYo

30.87

25.06%

0

0%

Stony Plain /

Spruce Grove

541.7 5 8.1lkm2

150%

14.89

2.75%

3.94

0.73%

3.06

0.57%

5.53

1.02%

8.59

1s9%

Banksiana t88.92 7.8gkmz

4.lïVo

24.94

13.20%

4.68

2.48o/o

0

0%

6.r7

3.27%

9.69

5.13%

Glory Hills 427.52 48.69km2

lt.39%

33.30

7.79%

14.34

3.3s%

13. r0

3.06%

32.56

7.62%

44.15

10j3%

North of Lake

Wabamun

484.86 118.85 km2

24.51%

38.02

7.84Yr

27.82

5.74%

15.68

3.23o/o

61.34

12.65%

17.62

3.63%

South ofLake

Wabamun

845.05 84.16kmz

9.96%

9.39

1.11%

9.78

1.I6Yo

58.1 1

6.88%

33.32

394%

6.1I

0.'72V.

Mishow

Creek

101.87 7.41km2

7.27Yo

1.63

1.60%

1.63

1.600/0

14.67

14.40%

5.02

4.93%

0

0%

Pembina

River Valley

46.1t 25.ßkm2

55.80%

20.24

43.90%

t2.40

26.89Yo

2.71

5.88%

2t.76

47.19%

0.28

0.61%
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4.4 Habitat SuitabilÍty within Landscape Units

Since landscapes are defined by spatial contiguity (Allen and Hoeksha, 19gg), the

County of Parkiand was divided into eight County Landscape Units each with underlying

ecological characteristics, based on strong (1992a,h,g). These units a¡e based upon

ecological, topographical and geological conditions. These conditions, or similar ones

within a given ecoregion, exist outside the County boundary, so there is no barrier to

movement or establishment of wildlife flora or fauna from flowing outside the County

aiong a natural vegetative, climatic and topographical continuum.

Within these County Landscape Units the broad vegetative habitat types identified

by the indicator species were considered in tefms of patches, corridors and matrices, and

the fragmentation and juxtaposition of those. Habitat was the focal point in this

endeavor, so it is important to note that the indicator species indicate habitat that has

vegetative cover suitable for that species; no analysis was performed on the size or shape

of the polygon (or portion thereof) with respect to the suitability for that species. For

example, marten inhabit conifer dominated forests but they may require larger areas than

are represented by some of the smaller coniferous dominated polygons.

North Saskatchewan River Landscape Unit

The North Saskatchewan River Landscape Unit (LSU). includes the terraced edges

and steep sloped valley of the North Saskatchewan River. Stream and creek valleys enter

the river at various points, and fragmented blocks of remnant mixed forest are spread

along the banks of the river and river valley. The meandering west half of the river valley

contains more forested habitat than the east half. Cultivation and acreages have pushed

close to the edge of the river valley itself in places, efflectively fragmenting naturally

vegetated blocks. According to the County of Parkland's land use by-law 24-gg (19S9)
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map in schedule B, this LSU is designated as a Recreational District with permitted and

discretionary uses.

Looking at the indicator species maps for the North Saskatchewan River LSU, the

river valley and treed portions on islands are habitat for white-tailed deer and mink; and

the remnant habitat patches connected with it would be adequate for hairy woodpecker,

moose, and white-tailed deer. There were only two remnant patches that had a high

enough coniferous component to be rated ¿rs poor habitat for marten. In many places 50-

80% a¡nual cropping is present to the river bank. There would be little mallard habit¿t

within this LSU because there are extremely few potholes located within its bounds.

Habitat rated as 'good'for any one of the species (Figure 13) involves the forested

remnant patches of the river polygon. The North Saskatchewan River LSU is primarily an

environmental resource river corridor with connected remnant habitat patches, and

associated stream corridors. This river valley area serves as a valuable overwintering area

for ungulates and serves as habitat and a movement corridor for other species.

Pembina River Landscape Unit

The Pembina River Valley LSU includes the steep banked, winding river valley,

and a relatively n¿urow buffer of mixedwood and coniferous forest. Most of the river

valley is forested, although it is sparse in gradually sloping areas. Highway i6 crosses

the Pembina River at Entwistle. Except for the village of Entwistle and its associated

Expansion District, this LSU is designated as a Recreational District. (It should be noted

here that this LSU not a cûntinuous polygon but is formed ftom numerous small polygons

which divide the river into pieces.)

The species maps for the Pembina River LSU show the most habitat for white-

tailed deer within that map, which is shown to have contiguous habitat for almost the

entire length of the LSU. The same is true for mink, although less contiguous. Moose,
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hairy woodpecker, and marten maps also show large remnant patches of habitat along the

river. There is no mallard habitat in this LSU.

Much of the length of this environmental resource corridor is 'good'habitat, but it
is not totally continuous. The one place of discontinuity of good habitat is at Entwistle

and its surrounding atea, where Highway l6 crosses the river.

GIory Hills Landscape Unit

The Glory Hills LSU contains potholes in areas where the terrain is hummocky

and forested. Cultivation occurs on undulating terrain. There are many acreages, and

recreational areas in the hummocky areas surroturding the lakes. Forested areas are

predominantly deciduous and mixedwood. Highway number 16 runs through the center

of this LSU. This LSU is almost wholly designated as a Country Residential District.

Small areas sunounding Gladu Lake, Hasse Lake, Lake Eden, Chickakoo Lake, and the

area just north of the North Saskatchewan River near Keephilis, are designated as

Recreational Districts.

The majority of wetland habitat in the County of Parkland is found in the Glory

Hills LSU. Although a200m buffer was placed around lakes and potholes and

appropnate cover was rated, the actual amount of habitat available \¡iithin the 200m

buffer zorre may be less that is shown on the map due to human habitation and alteration

of vegetation near water bodies. The habitat available will also vary with wet and dry

years, with excess water covering some of the shoreline in wet years, anrd not enough

moisture to provide food or cover in dry years. Variation in soil type and water quality

will also determine the type of surrounding vegetation. However, no distinction was

made between the different types of waterbodies in the RVI, so no difÊerentiation could

be made between saline, acidic, or other types of water.
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Although this LSU is the best area in the County for ducks, there are also other

species that utilize the habitat present within this LSU. The northem portion of the LSU

has substantial remnant patches of fair habitat for hairy woodpecker and white-tailed deer

as the matrix around lakes and potholes. Most of the remainder of the LSU is rated as

poor for white-tailed deer. There is very little marten habitat, with the exception of one

large remnant patch located west of Stony Plain. Fair mink and moose habitat is located

along Kilini Creek, lakes and potholes in the northern portion of the LSU near Chickakoo

Lake. Good mink, and good and fair moose habitat is located around Jackfish and Hasse

Lakes. There is comparatively little annual crop in the LSU.

The habitat rated as good in Figure 13 in the Glory Hills LSU is concentrated

around environmental resource wetland patches of lakes and potholes, including the

environmental resource creek corridor of Kilini Creek. This Glory Hiils area has been

identified as the Stony Plain Landscape by North American V/aterfowl Management plan

OIAWMP) for future habitat management work. There is a need to maintain cover near

water bodies, especially shrub and rough pasture, and encourage sustainable land

management practices. Initiatives such as Alberta Prairie CARE (APC) may aid in this

effort.

Banksiana Landscape Unit

The Banksiana LSU is undulating terrain with sandy- silty soil. The western third

of the LSU is between 70-80% annual cropland. The east two-thirds contains a

significzurt density of lakes and potholes. The lakes area contains numerous subdivisions

and acreages. The eastern half of this LSU is designated by County by-law as a Country

Residential District, while the west half is designated as an Agricultural / Mixed Land

Use district.
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The species maps depict the eastern half of the Banksiana LSU as being habitat

for white-tailed deer, hairy woodpecker, and one of the few places in the county that has

good remnant patches for moose. There is some marten habitat within this aggregation of
remnant patches. The lakes and potholes have adequate upland cover for mallard duck.

The western half of the LSU is largely 70-80%annual crop. There is very little treed

riparian habitat, as indicated by mink habitat in the LSU.

The 'good'habitat in the Banksiana LSU is mainly around the lakes and potholes

and the habitat the connects them in the eastern half although there are a few lakes and

potholes in the western half of the LSU.

Stony Plain / Spruce Grove Landscape Unit

The Stony Plain / Spruce Grove LSU has annual crop coverage of between 50-

80olo over most of this unit. This LSU borders the Edmonton City boundary, and this

proximity to Edmonton is convenient for the large number of acreage owners to commute

to the city. The town of Stony Plain and the city of Spruce Grove are within this LSU,

and Highway 16 runs from east to west through the northern portion of this Unit.

Although few large blocks of forest appear on the RVI, there are smaller wooded areas as

well as fencerows and shelterbelts that occur throughout the Landscape Unit, notably

occurring within and along minor meltwater channels, steams, creeks, and lake borders.

These forested areas are predominantly deciduous vegetation.

The bulk of this LSU is designated by the County of Parkland land use by-law
(1989) schedule B map, as an Agricultural / Mixed Land Use District. The town of Stony

Plain and the city of spruce Grove are bridged by an urban Expansion District. There are

also 5 sections of land designated as Industrial / Commercial District, with I I

surrounding sections of land as 'reserved' for these same activities. These industrial /
commercial designated areas are located north of the Stony plain Indian Reserve, and
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' south of Highway 16X, and are bounded on the east by the Edmonton city boundary. Just

over 2 sections are designated as Recreational Districts.

The species maps for this LSU show a few wetland patches along meltwater

channels and creeks' There is also only a small amount of moose and hairy woodpecker

habitat, some of which is located within the Stony Plain Indian Reserve, the rest of which

is located along Atim Creek. Atim Creek is an important environmental resource corridor

for all six indicator species. Marten habitat in the LSU is found in a few remnant patches,

notably in Wagner Bog near Spruce Grove, and the Stony Plain Indian Reserve. Mink
habitat occurs in fragmented pieces along Atim Creek and its associated streams. White-

tailed deer habitat is the most prevalent, with some available near Big Lake, near the

North saskatchewan River, and within the stony plain Indian Reserve.

There is very little 'good'habitat in this LSU, with the three main exceptions

being i) the environmental resowce corridor of Atim Creek, ii) the Stony plain Indian

Reserve, and iii) lakes associated with the meltwater channels paralleling Atim Creek.

North of Lake Wabamun Landscape Unit

The North of Lake Wabamun Landscape Unit encompasses the area north of the

lake itself and the area north of highway 16 to the west of the lake to the County border at

the Pembina River north of Entwistle. A large component of forested land exists in this

Unit, mainly consisting of mixedwood and deciduous trees and sh¡ubs north of Lake

Wabamun. The forested area in the northwest comer is mixedwood and conifer.

Numerous cottages and small towns exist along the north and west shores of Lake

Wabamun; while the east side of the lake is an Indian Reserve. A coal strip mine exists

north of the highway. There is little annual crop in this Unit. This LSU inðludes Country

Residential, Agricultural / Mixed Land Use, Resource ExLraction, and some Recreational
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Districts. Resource extraction is designated under the Counfy of parkland Land Use By-

Law (1989).

Indicator species maps show that the largest amount of habitat availabie is

suitable for moose (fair) and white-tailed deer (variable). Mallard habitat occurs along

the shores of Lake Wabamun and Isle Lake, near Kilini Creek, and within the Wabamun

Indian Reserve. Mink habitat in the LSU is located similarly, with additional habitat

fragmented along portions of streams, and a network of streams north of Round Lake.

Large remnant patches of hairy woodpecker habitat occur north of Lake V/abamun and

the area between Isle Lake and Wabamun Lake; in'Wabamun Indian Reserve and north of
Round Lake. Almost the whole LSU is habitat for white-tailed deer. Small remnant

patches north of Round Lake are the only places in the LSU that marten habitat is

concentrated. There is comparatively little annual crop within this LSU.

Generally, the'good'habitat in the North of Lake Wabamun LSU consists of
juxtaposed remnant habitat patches adjacent to Lake'Wabamun and north of Round Lake.

Patches adjacent to Lake v/abamun are crossed by Highway 16, the railway line,

numerous access roads to the lake. Cottage developments along the shores of the Lake

and a coal mine north of the town of wabamun also fragment the habitat.

South of Lake Wabamun Landscape Unit

South of Lake Wabamun LSU is the largest LSU in the County. The hummocky

terrain and the varied soil types account for large areas of forested land, mainly

mixedwood and coniferous dominated forests. This includes the Jackpine provincial

Grazing Reserve, and peat harvesting operations, two strip coal mines and their

associated electricai power plants near the south shore of Lake W'abamun. The a*ual
crop that occurs in the LSU is largely 50-60yo, and occurs in the undulating terrain to the
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south of Lake Wabamun. A band approximately two sections wide along the shore of
Lake wabamun is designated as a Resource Extraction District.

Annual cropland is the matrix of this LSU, at 50-60yo,with some 7}-g}%further

west in the LSU. The indicator species maps show that except for the south shore of
Lake Wabamun, there is very liule mallard habitat. There is some fragmented mink

habitat along riparian stream corridors. This LSU has the largest amount of marten

habitat, which are ranked as good, fair, and poor. Hairy woodpecker and whitetailed

deer habitat occur in remnant patches in the middle of the matrix of annual crop, and also

occur along the North Saskatchewan River in various places. White-tailed deer habitat

occupies a large part of this LSU including the Jackpine Provincial Grazing Reserve, and

an area east of Low Water Lake.

The 'good'habitat from the species maps is concentrated in aggregations of
remnant forested patches in the middle of the agricultural matrix. Some of these blocks

of habitat could be connected via enhancement of environmental resource stream

corridors. The large amount of coniferous dominated patches is important in this LSU,

since there is little in other areas of thp County.

Mishow Creek Landscape Unit

The Mishow Creek LSU is largely cultivated with annual crop at71-B1yoof the

cultivation dominated areas. The Landscape Unit is bounded on the east by Mishow

Creek, and the west by the Pembina River Valley. This whole LSU is designated as an

Agricultural / Mixed Land Use Disrrict.

The species maps show ihat white-tailed deer habitat is the most prevalent, and is

composed of connected remnant patches along the pembina River LSU. Hairy

woodpecker, moose, and marten habitat also occurs but to a lesser extent for moose, and
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even less for marten. There is only a small, fragmented area of mink habitat located

within the large 70-80% annual crop area.

The remnant patches that are connected with the Pembina River on the west side

of this LSU are the'good'habitat areas (Figure 13). They are contiguous, but they have

patches of inadequate habitat within them. All the habitat along Mishow Creek, which

forms the eastern border of the LSU, is rated inadequate for mink, due to the high level of
cultivated land.
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CHAPTER 5

DISCUSSION

5.1 Landscape Ecolory Principles within the county of parkland

Landscape ecology incorporates human as well as naturai influences that operate

on landscapes, which is why it is a viable framework for land use planning and

management (Selman and Doar, 1992). Recognition that landscapes and their features

are dynamic and will change through time is vital to land use planning. Selman and Doar

(1992) also recognize that natural habitat loss is extensive over landscapes with large

anthropogenic influence and that many initiatives to recreate landscape features a¡e short-

lived and fail to achieve the landscape goals sought. Often this short-term effort can be

linked to changes in the political will that governs the area.

The County of Parkland is a landscape. Structure, function and change are the

three main characteristics of a landscape to consider when making management decisions

(Tumer and Gardner, 1991). The actual structure of the County landscape is addressed

through the location of broad habitat types in the maps for the six indicator species, and

the annual crop map. The function of the landscape is identified by the ratings of the

various habitats in the six species maps and the different percentages of annual crop in

the annual crop map. The change within the County landscape is described by the

increase in the amount of clearing between 1949 and 1987. The rejection of the null

hypothesis, of no difference in the amount of cleared land betwe en 1,949 and 1987,

confirms that there has been an increased amount of land cleared in the 52 selected

sections. The Box-plot (Figure 2) supports the results of a higher percentage of sections

on which there is more cleared land in 1987.

Following the line of no change to the right it is apparent that sections that had a

lot of clearing in 1949 could not be cleared much further, thus the amount of cleared land
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did not increase dramatically. Indeed, in a few *"* *úre there was high clearing in

L949,less clearing was evident by 1987. There is the possibility of people planting

shelter belts since 1949; allowing some cleared areas to be naturally reclaimed; and/or

changing water levels affecting the amount of non-cleared area observed.

A comparison of the frequency histograms shows a shift of the amount of clearing

to an increased amount of clearing in more sections in 1987. More of the eastern half of

the County is cleared because those sections in the east half have soils more conducive to

crop production than those in the western half of the County. The eastern half of the

county lies closer to the city of Edmonton and would, likely, have been subject to earlier

settlement and clearing. The eastern half of the County would has been subject to

increased subdivision to accommodate for an increasing number of urban commuters who

live on acreages outside the City of Edmonton. The large network of highways,

secondary highways zurd other roads, rail lines, subdivisions and other disturbances have

severely limited the areas suitable for native species of plants and animals. This is

unlikely to change, so preservation and retention of natural vegetation presently within

the County is vital to the maintenance of the biodiversity. Cooperation of the government

with the landowner is vital to the conservation of habitat because private landowners are

the ones who bear the brunt of wildlife habitat conservation and protection.

The main landscape structures present in the County were various sizes of

patches, corridors and surrounding matrix. Associated with these are concepts of

fragmentation, juxtaposition and the type of boundary that are found with these landscape

structures. The County of Parkland is a highly managed system and the predominant

patch types were remnant patches and environmental resource patches that surround lakes

and potholes. The size of the patch and the diversity of habitat within the patch are
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factors in the amount of species diversity within any given patch (Forman and Godron,

1981).

The corridors that are the main concern for this study in the County are

environmental resource corridors along rivers, streams and creeks. The County's

network of highways, roads and subdivisions have served to fragment these

environmental resource corridors, with creek corridors being the most fragmented.

Continuous corridors a¡e desirable for connections between patches because this

increases the potentiai for interaction and movement of species between patches (Selman

and Doar, 1992).

The predominant matrix within the County is crop and pasture land, particularly

in the eastern half of the County. Since human management sharpens borders between

natural and managed systems (Correll lggI),the dominance of man within the County

landscape is evident by the straight lines along many patch edges and transportation

corridors.

The County of Parkland is located in a highly cultivated, anthropogenically

influenced area of the province of Alberta. The soiis are productive for agricultural

purposes ranging from annual cropping to grazing. The County of Parkiand has the

capability to support vegetative habitat and associated wildlife species with habitat

ranging from grassland to coniferous forest. The County is located at the north-western

edge of the Aspen Parkland ecoregion; in the southern portion of the Low Boreal

Mixedwood ecoregion; at the southern tip of the Mid Boreal Mixedwood; and at the

eastern edge of the Lower Boreal Cordilleran ecoregion as delineated by Stong

(1992a,9). However, the agricultural capability of the land combined with the proximity

to the city of Ed"monton has led to fragmented vegetative cover typif,red by patches of
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natural vegetation amongst larger cleared areas. This is especially evident in the eastem

half of the County.

Ecosystem suitability refers to the current state of an area; ecosystem capability

refers to the optimal seral condition for each species (Demarchi lgg2). The vegetative

community plays an important role in ecosystem function. It is the most visible

component, and it directly and indirectly indicates the quality of food and cover available

for wildlife species (Klar and Stelfox, 1985). But man, as an animal, is increasing the

importance of their role in ecosystem interactions (Lamotte 1983). Such is the case with

ecosystem interactions in the County of Parkland.

5.2 Reasons for Habitat Retention, Enhancement and Development

On a County-wide basis there are a number of reasons identif,red in this study that

indicate that habitat retention, enhancement and development are desirable goals within

the County of Parkland. There has been an increase in the amount of cleared land

between 1949 arñ 1987, as identified by air photo analysis; the dominant land use in the

County is for crop and pasture; few remnant habitat patches of coniferous forest exist and

those that remain are on the western side of the County; remnant deciduous patches of

habitat, both tall and shrub, exist near flowing water and wetland areas, as well as in the

northern portion of the County; only small remnant habitat patches remain along many of

the riparian zones; general upland cover is found over a large portion of the County,

usually where the annual crop cover is less than 50%o; and habitat rated as good within the

County is fragmented and generally occurs adjacent to water. Within this list of County

areas are four main types of areas that are of concern to conservation of habitat for

wildlife: riparian areas, wetlands, remnant forested patches, and fencerows.
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Riparian Areas are Environmental Resource Corridors

Treed riparian areas, as identified on the Mink map are present throughout the

County of Parkland, but most of this habitat occurs along the North Saskatchewan River

valley, the Pembina River valley, and the shore of Lake wabamun. These two

environmental resource corridors ¿tre associated with remnant deciduous, coniferous, and

mixedwood forest patches and connected to stream corridors. Agricultural development

has led to clearing very close to the edges of most waterbodies. This, combined with

ditching, draining, crossing, and filling of creeks and streams has fragmented many

riparian corridors. This fragmentation and removal of riparian vegetation may lead to an

increase in the nutrient loading to streams that drain agricultural land. For exampie,

riparian areas serve as important wildlife corridors, retain some of the remaining natural

vegetation, and influence soii and water movement. Effective management of any area

wili depend upon the teatrnent of other components of the ecosystem that a¡e adjacent to,

and interact with, the area in question through both time and space (Jerurings and

Reganold, l99I). Ktatz et al., (1991) noted that movement of water was important in

pattern variability across the landscape and that the spatial position of an ecosystem

within the surrounding landscape infiuences the properties of that ecosystem, often

governing the average conditions existing there. By permitting agricultural practices and

other influences to change the patterns of water movement across the landscape, the

suitability of the land to support certain vegetative and animal species will have been

altered. Citing the ecological and economic values of riparian ecotones in their regulation

and transformation of nutrients flowing from agricultural lands to steams, Conell (1991)

views these as important reasons for conservation and enhancement of riparian

vegetation. Stream corridors that remain in a natural vegetated state and link the

streamside with upland habitat, allow greater ecological integrity of the landscape.
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Riparian corridors often serve as havel corridors for animal species because of

their higher moisture content and the diversity of accompanying vegetation. The larger

riparian corridors associated with rivers also serve as important overwintering areas for

ungulates such as moose (V/allis and Knapik, 1990). Many migrating and nesting birds

also use riparian corridors (Wallis and Knapik, 1990). In a study of birds and riparian

corridors in Pennsylvania, Croonquist and Brooks (1993) found that bird species

abundance and richness generally decreased with increasing distance from streams in

agriculturai and residential areas. Limited bird species communities may exist in strips of

vegetation < 10m along the watercourse, but sensitive species did not occur unless a

width of >25m of undisturbed corridor occurred on either side of streams. This minimum

of 25m allows both breeding opporrunities and dispersal of avian species. Croonquist

and Brooks (1993) advocate the protection of existing stream corridors and /or the

restoration of native vegetation in riparian areas, and landowner education of the effect

that small changes can have on avian communities. In Croonquist and Brooks' (1993)

study management recommendations included: management of riparian areas for avian

species that have become dependent upon patchy, native woody vegetation; steambank

fencing and conservation easements along riparian corridors that would prevent livestock

grazing.

Fish and fish habitat also benefit from the improvement in water quality to which

a buffer contributes. Departrnent of Fisheries and Oceans (DFO) (n.d.) advo cate a

minimum of 15m buffer along these river bank areas to protect water quality and provide

landowner benefits using buffer zones along areas with steep banks or erodible soils.

Croonquist and B¡ooks (1993) also suggest that the use of conservation easements would

provide tax incentives to encourage retention of riparian corridors. Enforcement of
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conservation regulations and sound land management practices for forestry and

agriculture that occur near riparian zones would also help maintain these corridors.

To protect biodiversity in areas of high human influence, the main preservation

focus should be on stream corridors and on large patches ofhabitat. Suggestions by

Thorne and Huang (1991) for the preservation of habitat diversity within an agricuitural

and suburban matrix includes 100 m of upland habitat (the flood plain) and a 100m edge

on one side of the stream corridor. Natural corridor links such as riparian areas provide

good quality habitat as well as improving the connectivity of the landscape. The U.S.

Forest Service and the U.S. National Pa¡ks Service have begun to recognize landscape

ecological planning, especially with respect to river courses. The primary goal here is to

connect the riparian areas using natural vegetation.

Establishing a vegetation buffer along all drainages would allow for natural

vegetation to return over time and increase the amount of habitat aiong riparian corridors.

Connectivity via corridors is beneficial in the following ways: a) populations survival at

higher levels may be enhanced, b) population growth is supplemented by immigration

and it may prevent some extinctions, and c) recolonization of depleted habitats is

facilitated by dispersal (Selman and Doar, 1992). It should also be noted that corridors

are also attributed with negative effects such as acting as barriers for certain smaller

species, one problem being the edge to area ratio in the corridor. The corridor may be too

wide for some smaller animals to cross.

Two suggestions for buffer strip establishment are found in the Buftalo Creek

Study Site Management Plan, Report 3 Qrlatural Resources Institute Study Team, lggì)

out of Manitoba. outlined are a voluntary Agreement Buffer Strip (VABS), and a

Managed Buffer Strip (MBS) along riparian corridors for the protection of the stream or

creek.
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On leased or purchased lands, the conservation agency should protect or establish

a MBS of native or natural vegetation of minimum 20m from high water mark on creeks;

and for areas that are to serye as recreation areas or wildlife habit¿t, a recommendation of

100m minimum is made. An estimated cost of S200/acrc ($494.22lhectare) for marginal

land, to $i,200/acre ($2965.3l/hectare) for Class I land, plus legal survey fees of

$1,000/day; and if revegetation and restoration costs a¡e involved then the cost could be

over $2,000lacre (54942.18/hectare) (Natural Resources Institute Study Team, lgg2).

Due to the larger expense incurred with purchase or lease of land, and the

unwillingness of some landowners to enter into long-tenn agreements, a VABS would be

the better option to establish. Through the use of public education, either through

information distributed to those landowners who have property along environmental

resource corridors (focusing on soil and water quality and conservation principles), or

public open houses and meetings, the concept of a VABS would be outlined.

Landowners wishing to participate would enter into a signed but not legalty binding

agreement with the conservation agency to set aside a continuous strip of 10m from the

typical high water mark of the creek (Natural Resources Institute Study Team, lgg2). A

sign would be erected acknowledging the landowner's contribution, and aspects of

management such as weed control, fencing, controlled bums, or haying would be

negotiated between the two parties. An estimated budget for this type of buffer strip is

$200 for consultation, and $500 for promotional materials (lriatural Resources Institute

Study Team, 1992).

Wetlands are Environmental Resources Patches

The Glory Hills and Banksiana LSU's are the primary areas within the County for

wetland habitat. The maintenance of the capacity of wetlands to act as filters for

agricultural and other pollutants, as well as maintaining water levels of both ground and
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surface water is crucial to the ecological processes in a landscape and maintenance of its

vegetative cover. The maintenance of associated upland areas connected with wetlands

are vital to waterfowl populations for nesting purposes. Clark and Nudds (1991) state that

more information is needed to assist habit¿t managers in habitat restoration programs

regarding duck nesting success in mánaged habitats, citing conflicting data regarding

increased patch size and duck nesting success. An increase in habitat patch size available

could be one factor in increased duck nesting success, but other investigations have

suggested that the opposite may be true because increased habitat available may lead to

increased predator abundance or higher nesting density (Clark and Nudds, l99l). Both

habitat management and predator management need to be carefully considered in these

areas. They also question the use of funds to establish small areas of cover, and say that

funds should be redi¡ected towards agricultural policy reform. Protection of wetlands can

be accomplished by compensation, tax concessions, provincial regulation and municipal

zortng (Canadian Wildlife Service, 1989).

An educational book from Maine, called The Lake Book (Moore, lggD,provides

reasons for the maintenance of vegetation within a 100 ft. (30.48m) bufFer zones of water

of lakes and ponds. These buffers filter agricultural runofF, and maintain soil moisture.

Maine's shoreland zoning law requires all municipalities to establish land use controls for

all land areas within 250 ft. (76.20m) of ponds and wetlands that are larger than l0 acres

(4.05 hectares).

In her Strathcona County Watershed Management Plan, Griffiths (lgg2),

suggested that a minimum buffer of 50m be protected around potholes and i00m around

iakeshores. Reasons given included the provision of nesting cover for waterfowl; food,

cover and access to drinking water for upland species; breeding and hibernation habitat : Þ.

for amphibians; and provision for habitat for higher numbers of small mammals.
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Remnant Forested Patches are Habitat

Coniferous dominated forest habitat, as identified on the Marten map occurs in

small patches in the County, with most located in the South of Lake Wabamun Landscape

Unit. This concurs with the information on capability identified in the ecoregion

literature by Strong (1992a). There is little coniferous dominated habitat in the Counry

(Table 6)' To maintain biodiversity of the floral and faunal species that live in coniferous

habitat, it is important to conserve existing coniferous dominated habitat.

Tall deciduous forest, as indicated by Hairy Woodpecker, is present in most of the

same areas in the Landscape Units as shrub and deciduous dominated forest, which is

indicated by Moose (Figures 9 and 10). The larger amount of deciduous cover is

consistent with the capability of the ecoregions that make up the County, noting that most

of these areas are associated with some type of water body. These large deciduous areas

are also located in the Landscape Units North and South of Lake Wabamun. The areas

South of Lake Wabamun are often found adjacent to coniferous areas due to the

hummocky and variable terrain in this portion of the County. Although the vegetative

cover is rated as good or fair in the Banksiana and Glory Hitls Landscape Units, these

areas are dominated by acreages and human activity. The V/abamun Indian Reserve was

observed (August 12,1993) to have more clearing than indicated by the RVI, and thus

theie is more fragmentation of habitat within these areas. Mishow Creek LSU also

contains remnant mixedwood patches on the western side of the unit, adjacent to the

Pembina River LSU.

Fencerows and Strip Corridors are Habitat

The LSU of Stony Plain / Spruce Grove possesses little forested habitat and a

large amount of cultivated a¡ea compared to the other LSUs in the County. Moving from

natural landscape through a continuum of increasing anthropogenic influence culminating
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in urban landscape, there is an increase in the fragmentation of natural areas, and an

accompanying decrease in biodiversity due to a lack of minimum suitabie area for home

range establishment (Thome and Huang, 1991). The increase in fragmentation of the

forested habitat areas in this LSU also means that breeding between individuals in

separate patches is less likely to occur. Connectivity between these patches also decreases

closer to urban areas. Farmers and landowners should be encouraged, through education

and demonstrations, to allow fencerows to maintain an area of natural vegetation

sur¡ounding them. These structures, along with natural depressions containing trees and

shrubs are vital links between environmental resource patches and corridors for wildtife.

General 'tpland, as identified by White-tailed Deer (Figure 12) covers most of

County Landscape Unit North of Lake Wabamun, and Glory Hills Landscape Unit. If
this map (Figure 12) is compared to the A¡urual Crop map (Figure 6) they are close to

being opposites for indication of wildlife habitat, with some overiap of the general upland

on to areas with lower percentages of annual crop. This could lead to the conclusion that

the upland habitat remaining is not likely suitable for agricultural use. Upland areas with

suitable soil conditions are often already under a cultivation or domestic grazing regime.

5.3 Habitat Program Options

To conserve the habitat currently available in the County of Parkland three main

options should be pursued to allow natural vegetation to reclaim areas, and to retain areas

of existing vegetative habitat:

l. habitat retention / protection

2. habitat enhancement

3. habitat development

The actions taken to meet these goals should be undertaken by the County, with

assistance from Fish and Wildlife Services, are:
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i. Increased protection, maintenance and enhancement of riparian areas throughout

the County.

ii. Increase connectivity between remnant habitat patches along stream corridors by

allowing larger buffers along watercourses.

iii. Protect or retain existing coniferous habitat patches.

iv. Minimize further wetland drainage. Reduce incentives that encourage cultivation

of marginal land to help prevent erosion, reduce pollution runoff, provide habitat

for wildlife and retain natural vegetation.

v. Increase educational initiatives and informational sessions to facilitate the

establishment of environmental stewardship and a sound land ethic.

To carry out these five specific actions may involve a number of different types of

habitat management strategies and combinations of those shategies for any given area.

Retention agreements could be pursued for areas of habitat that are already present in

adequate condition. Modifications to improve habitat could include fencing habitat areas,

creation of voluntary buffer zones, private woodlot management, alteration to bylaws

along right of ways, or alteration to agricultural practices. Habitat development could

include planting trees or shrubs along sparsely treed riparian areas, planting windbreaks

or shelterbelts in open areas, converting marginal agricultural areas bordering wetlands to

dense nesting cover, or restabilizing creek and river banks to prevent erosion.

There are areas throughout the County that should be retained for wildlife habitat.

The County of Parkland has set aside 14 quarter sections dispersed throughout the County

solely for habitat retention and enhancement. There is also the area within the Jack Pine

Provincial Grazing reserve and other Provincial Crown land available for habitat use for

wildlife species. Generally speaking, these lands would require retention and protection,
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unless they are located along riparian corridors, in which case they may require some

enhancement work like fencing.

Scarth (1984) lists the following five policy instruments available to private land

habitat programs: 1) persuasion, including education and technical assistance programs;

2) economic incentives, including cost-sharing programs, tax incentives (credits or

rebates), and paying fees for hunting on private land; 3) public investments through land

acquisition, or limited use agreements; 4) mandated performance using zoning, or

regulation; and 5) soil and water conservation programs, which include education, cost-

sharing, and watershed planning.

The main problem with modern agriculture is the focus of short-term profit, which

is perpetuated by government policies that continue to promote a maximization of

cultivated acres, without consideration of the associated problems of declining soil

organic content, soil erosion, and habitat loss (Pivnick et al., 1993). Thornton et al.,

(1993a) cites GRIP (Gross Revenue Insurance Policy), and the Canadian Wheat Board

quota system (Thornton et al., 1993b) as focal points for policy reform regarding

agricultural practices on the Canadian prairies. Suggested changes to GRIP involve

ineligibility of newly broken native land, modification of the crop insurance policy so

fragile soils do not qualif,, and inclusion of forages, pastures and rangelands in the

program (Thomton etal. ,1993a). Suggested changes to the CWB quota system involve:

grain deliveries be changed from an acreage base to a volume base; or modif,rcation of the

inclusion of summer fallow within the quota acreage formula; and alteration of the quota

acreage formula to permit native pasture and uncultivated lands to be included up to a

certain percentage of cultivated lands (Thornton et al., 1993b). An additional

modification to the CwB quota system proposed by the Saskatchewan Wetland

Conservation Corporation is reported by Thornton et al., (1993b). There is the option of
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including marketable habitat quota acres that could be leased annually by conservation

organizations. Initiatives such as these could contribute greatly to a more sustainable

land ethic and increase natural habitat available in agriculturally dominated areas.
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CTIAPTER 6
SUMMARY' CONCLUSIONS, AND RECOMMENDATIONS

6.1 Summary

Species habitat preservation is the most important conservation goal that exists

today (Watkins 1993), especially in the agricultural areas of the prairies. General

principles of landscape ecological planning include the concept that areas of vegetation

that contain a greater variety and amount of plant life will also support larger varieties of
animal life, if the size of the area is adequate (Selman and Doar, lgg2). The effect that

the spatial arrangement of landscape features and their inherent characteristics of
proximity and connectivity have on the ecologicai interactions is the crux of landscape

ecology and are determining factors of the plant and animal species within a landscape.

The County of Parkland, Alberta is an agriculturally dominated landscape, with

fragment patches of natural vegetation, varying in size and location. The County has the

capability to support habitat ranging from coniferous forest to grassland, and the wildlife

species associated with these habitats. For the purposes of wildlife habitat conservation

the four main types of areas of concern in the County include riparian areas, wetlands,

remnant forested patches, and fencerows. Low and./or wetland areas, such as those

surrounding potholes, lakes, and riparian corridors, are generally associated with these

remnant patches of natural vegetation. There is more deciduous dominated habitat than

coniferous habitat, and both require sustainable land use practices to continue to be viable

habitat for both floral and faunal species.

6.2 Conclusions

The objectives of this practicum were met by the following means:

1. Landscape Ecology Principles were identified through a literature search and

incorporated into the study to describe various landscape structures. Major concepts
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include: patches (both remnant and environmental resource); corridors (environmental

stream and river corridors, and disturbance corridors); and matrix.

2. Availability of existing habitat types and patterns in the County of parkland were

identified mainly using the RVI map and GIS analysis. Within the County, wetland areas

are concentrated in Glory Hills, Banksiana, and Lake Wabamun; coniferous forest is

generally located on the western half ; need riparian habitat is located primarily along the

two river corridors, and fragmented patches of habitat are located along creeks; deciduous

shrub is located in smaller remnant habitat patches throughout the County; tall deciduous

forest is located along the river corridors and more predominantly in the northern half of
the County; and general upland occupies the most area of the six broad habitat types, and

occurs throughout the County, with main cove¡age in the northern half of the County.

3. Habitat suitability for indicator species was determined by.setting criteria for the

delineation of these habitat and indicator species within the GIS: mallard duck for

wetland, mink for treed riparian, moose for shrub deciduous, marten for coniferous

dominated, hairy woodpecker for tall deciduous, and white+ailed deer for general upland.

4. Habitat goals and program options for the County of Parkland were developed using

Landscape Ecology principles and concepts, the most prevalent of which were

maintenance and retention of environmental resource corridors and patches existing in

the County through the establishment of bufler zones around wetlands and rivers and

streams. Specific attention should be given to the Atim Creek environmental resource

corridor, Kilini Creek corridor, the Banksiana moraine area, and the area north of Round

Lake. Potholes and lakes within the Glory Hills Moraine, the remnant patches associated

with the Pembina and the North Saskatchewan Rivers, and the large remnant wooded

habitat patches south of Lake Wabamun all require habitat conservation efforts. The
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connection of these landscape features could be accomplished by establishment of a

VABS along the creeks and streams in the county of parkland.

6.3 Recommendations by Landscape Unit

The following recommendations are made for the landscape of the County of
Parkland, Alberta. Although the recommendations are directed to the County and should

be put into action by Fish and lVildlife Services, private landowners will have a great deal

of inJluence for land use in the area. Possible program options available to landowners

for the meeting of the recommendations are listed in Appendix J. Other provincial

initiatives could also affect land use within the County.

North Saskatchewan River Valley

Establishment of a Voluntary Agreement Buf[er Strip, or if fimds are available, a

Managed Buffer Strip, would contribute to the maintenance of a 200m bufFer of natural

vegetative cover along the North Saskatchewan River Valley. Habitat within the river

valley should also be retained, especially to prevent erosion of soil into the river. The

County should consider passing by-laws restricting development within these 200m

buffers. Encouragement of retention or enhancement of the buffered area for soil and

water consewation would be desirable. Habitat retention agreements for the maintenance

of a buffer 25m wide should be sought along creeks and streams entering the river.

Program options should include habitat retention, private woodlot management, soil and

water conservation, and conservation partnerships.

Stony Plain / Spruce Grove

This LSU is almost wholly agricultural in land use. Establishment and

enhancement of habitat is a priority in this LSU. Habitat enhancement effort should be

concentrated along Atim Creek and its associated streams, with the possibility of

increasing connectivity of forested patches along its cowse with a buf[er of 25m.



86

Conservation of the area surrounding Wagner Bog is desirable. Priority may be set along

creeks and streams to use these corridors to connect remnant habitat patches. program

options should include habitat retention, private woodlot management, conservation

partnerships, and soil and water conservation programs.

Banksiana

Maintenance of vegetative cover around the lakes and potholes on the eastem

portion of the Landscape Unit is recommended. This area is a Country Residential

district and is home to many iandowners with small parcels of land. Voluntary habitat

retention would be an option to pursue in this area. Educ ation /information sessions

should be held to encourage the maintenance of ephemeral potholes and buffers of at least

15m of upland habitat. Conservation Corridors Program would be beneficial for the

establishment of more habitat in western portion of the LSU. Program options should

include wetland education and maintenance, and conservation partnerships.

Glory Hills

Buffers of at least 25m on the outside of potholes are recommended. Even wider

buffers would be better for waterfowl. Establishment of a corridor along Kilini Creek by

seeking habitat retention agreements from landowners. This LSU is largely a Country

Residential District, educational material and voluntary retention agreements should be

pursued. Program options should concentrate on habitat retention, wetland education,

private woodlot management, soil and water conservation programs, and conservation

partnerships.

North of Lake Wabamun

Shoreline vegetation along Lake Wabamun and Isle Lake should be maintained.

Adequate habitat patches surrounding the main transportation corridor should be retained.

Remnant forested patches both north of Highway 16 and between Highway 16 and the
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lake should be retained. Program options should include private woodlot management,

conservation partnerships, and habitat retention.

South of Lake Wabamun

Most of the coniferous cover in the County is present in South of Lake Wabamun

and the Pembina River Valley LSU's. Conservation of the areas of coniferous habitat in

this LSU is important and Tomahawk Creek's riparian corridors could be maintained with

. a25m buffler along the bank. A Voluntary Agreement Buffer Strip program could be

initiated. The discussion paper of the Alberta Water Resources Commission (1993b),

called Beyond Prairie Potholes, being considered for managing Alberta's peatlands and

non-settled area wetlands will affect the peat farming area around Jackpine Provincial

Grazing Reserve in the County of Parkland. Program options should include habitat

retention, private woodlot management, conservation partnerships, and soil and. water

conservation programs.

Mishow Creek

Retention of the coniferous and mixedwood areas along the Pembina River is

recommended. Habitat development will need to be undertaken along those areas

bordering the creek that are highly cultivated. Program options should include habitat

retention, private woodlot management, and conservation partnerships.

Pembina River Valley

As with the North Saskatchewan River Valley, a buffer of 200m would be

beneficial but a buffer of 100m wouid be more realistic to pursue on this narrower river

valley. VABS and MBS may be established, and the habitat within the river valley

should be protected. Habiøt retention agreements could be pursued in areas where there

is agricultural clearing to the edge of the river bank. Program options should include

conservation partnerships, private woodlot management, and habitat retention.
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Appendix B: Aerial Photo Clea¡ed vs. Non-cleared Raw Dara
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APPENDIX C: HABITAT RATING CzuTERiA AND RVI DESCzuPTION
HArRY WOOpPECKER (RVÐ

GOOD: - closed forest at 80-100% deciduous dominated or mixed leaves at over
6m
- up to 30 % closed conifer or needle at over 6m
- up to 30% cultivation
-I0% non-vegetated polygon areas

- wet moisture regime permitted
- water allowed if associated with closed forest deciduous dominated or
mixed over 6m.

FAIR: - closed, open and partially open áeciduous dominated and mixed forest at
50-70% over 6m tall.
(80% of above if there is too much cultivation for it to be rated as Good)
- no lakes if not associated with at least 30%o of above deciduous criteria;
- pasture (including undefined perennial crop) and hayland up to and
including 50% if assoc with deciduous dominated or mixed forest as stated
above.
-non-vegetated cover type not to exceed 30%
- Annual crop up to and including 30%
- less than 50% closed coniferous and needle forest over 6m ifassociated
with above deciduous criteria
- up to 50% herbs, gFasses and forbs if associated with above forest criteria
- wet moishue regime permifted

POOR: - closed, open and paqtly open deciduous dominated and mixed forest at
least30%o of polygon are4 and at least 6m tall
- up to 60% closed, open or partially open conifer or needle forest, at least
6m tall MUST be associated with the above deciduous forest criteria
- up to 100% rough pasture if in complex with tee cover as stated above
- up to 60% pasture (including undefined perennial crop) and hayland
- up to 40Yo annual crop
- up ro 30% NAS
- wet moistu¡e regime permitted

INAD: - less than 30% closed, open or partially open deciduous dominated or
mixed forest over 6m.
- over 40%o anrrual crop
- 100% water
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HAIRY WOODPECKER (Verbat)

GOOD: Upland and wetland closed deciduous dominated or mixed leaves forest at
over medium or tall height, at a very high percentage; and up to 3 0 o/o closed conifer or
needle at medium or tall height. Up to 30% cultivation, and up to l0%o non vegetated
polygon areas. Water is ailowable except where it is 100%.

FAIR: upland and wetland closed, open and partially open deciduous dominated
and mixed medium to tall forest at l/2 to under 4/5 areu Less than i/2 closed coniferous
and needle forest medium or tall; and /or up to ll2 herbs, grasses and forbs if associated
with above deciduous forest criteria. Up to 1/2 pasture and hayland if associated with
deciduous dominated or mixed forest as stated above. Up to 1/3 annual crop; no lakes if
not associated with at least 30Yo of above deciduous criteria; non-vegetated cover type
not over 1/3 polygon area.

POOR: upland and wetland closed, open and partly open deciduous dominated
and mixed forest at least 1/3 of polygon are4 and over medium height. Also up to 213
closed, open or partially open conifer or needle forest, at medium height or above, MUST
be associated with the above deciduous forest criteria. Up to I00% rough pasture if
associated in a complex with above forest cover; up to 213 pasture and haylan d; up to 2/5
arurual crop; and up to 1/3 NAS ( NAS = surface mines, gravel pits, spoil piles, etc).

INAD: Less than 1/3 closed, open or partially open deciduous dominated or
mixed medium or tall forest; over 40Yo arurual crop; 100%o water.
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MALLARD (RVÐ
(* ALL within 200m of lakes)

GOOD: - within 200m of water (lakes)
- high percentage of low height shrub (over 30Yo deciduous shrub 2m or
lower)
- greater than 30% hayland or pasture or perenniai crop
- up to 30% annual crop

no non-vegetated cover
- over 30% grasses, forbs, herbs
- max of L0% needle or conifer forest any height
- max of 20% tall (12m or over) deciduous dominant and mixed closed
forest; and max of 30% of same at below l2m
- up to 30 % open deciduous forest

FAIR: - below 40% deciduous shrub
includes low amounts (any %)of pasture and hayland and perennial crop

- includes low amounts (any %)of grasses and herbs
- up to 50% annual crop
- up to 60%o open and partially open deciduous dominant area
- max of 50o/o low (below 6m) deciduous dominant and mixed forest
- max of 20o/o conifer and needle closed forest any height
- up to 20% NAS
- max of 40o/o of decid. dom closed or open forest over 6m

POOR: - over 50% Annual crop
- less than 50% closed forest conifer or needle any height
- less than 70Yo deciduous sh¡ub
- greater than 60% open or partially open deciduous forest any height
- up to 30% NAS if satisfies all other criteria
- up to 80% low (less than 6m)closed forest deciduous dominated and
mixed ; or up to 60Yo of same at 6m or over in height.

INAD: - outside 200m of a lake OR greater than 200m into the interior of the lake
- high amounts of closed forest deciduous dominated: at up to 12m any
area over 80% cover; at over 12m tall in any area over 60Yo cover of the
polygon.
- over 50% ofclosed conifer or needle forest
- non-vegetated cover
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MALLARD (Verbal)
(* ALL within 200m of lakes)

GOOD: Within 200mof water (lakes) with a high percentage of low height shrub
and greater thanl/3 hayland orpasture or grasses, forbs, orherbs; up to l/3 annual crop.
Very minimal needle or conifer forest any height, and up to ll5 polygon area of tall
deciduous dominant and mixed closed forest; and a maximum of l/3 of deciduous
dominant and mixed closed forest at low to medium heights. Up to 1/3 open deciduous
forest; and no non vegetated cover.
(ADDED: #41, 43, 120, 180, i89, 236, 9146)

FAIR: within 200m of lakes and having lower thanll2 the area of deciduous
sh¡ub cover; also includes low amounts of pasture, hayland, perenniai crop, grasses and
herbs. Up to 112 the area can be annual crop; and 213 openand partiaily open deciduous
dominated area. Maximum of ll2low deciduous dominated and mixed forest, and,2/5 of
deciduous dominated closed or open forest of medium or tall height, with up to ll5
conifer and needle closed forest any height. Up to 1/5 NAS.
(ADDED: # 6, 1i, 68)

POOR: Within 200m of lakes and over Il2 arurtual crop; or less tha¡r 1/2 closed
forest conifer or needle any height; greater than2/3 open or partially open deciduous
forest any height; 213 or below deciduous shrub; up to 4/5 low closed forest deciduous
dominated and mixed ; or up to2l3 of same at medium or taller in height. Up to 1/3 NAS
ifsatisfies all other criteria.
(ADDED: #8, 12, 15, 17,25, 34, 145, 183, 184, 276, 312, 392)

INAD: outside 200m of a lake oR greater than 200m into the interior of the lake;
high amounts of closed forest deciduous dominated: at up to lZm any area over 4/5; at
over 12m any area over 1/3 of the polygon. Over 112 of the polygon closed conifer or
needle forest; over ll3 non-vegetated cover of NAS, or any other non-vegetated cover.
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MARTEN (RVr)

GOOD: -Upland closed coniferous and needle leaved forest at least 6 m tall at 50-
100% cover associated with naturai vegetation types
- not wet
- cultivation or non-vegetated cover types up to l\yo allowed

FAIR: -closed coniferous and needle leafed forest at least 12 m tall at 40-
600/o cover.
- closed coniferous and needle leafed forest between 6 and l2m from 70-
100% cover.
- closed mixed forest over 12 m at 70-100Yo cover.
- not over 20olo cultivation
- associated with up to and including 20o/o non-vegetated cover types
- closed coniferous less than 6m at 600/o or greater cover
- wet moistu¡e regime is allowed

POOR: -closed coniferous and needle leafed forest at least 6 m tall at
gleater than or equal to 30o/o cover.
- closed mixed forest over 12 m at over 50Yo cover; and between 6 and
12mat70 Yo cover or over.
- can be wet moishue regime
- not over 30olo cultivation
- up to and including3}% non-vegetated cover types

INAD: - less than 30Yo contfer cover
- more than 30% cultivation or non-vegetated cover
- higher than 50% lake cover
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M^RTEN (Verbal)

GOOD: Upland closed coniferous and needle leafed forest medium or tall (at least
6m tatl) at least half of the polygon area; associated with natural vegetation cover t)?es.
Very minimal areas of cultivation and non-vegetated cover.
(#280)

FAIR: Upland and wetland closed coniferous and needle leafed forest at least 6m
tall, near half of polygon are4 closed coniferous low height at2/3 or greater of polygon
are4 as well as upland closed tall mixed forest at a very large area of the polygon. Can
include small areas of cultivation and non-vegetated cover.
(# 267,3 1 1, 313, 335, g0g3)

POOR: Wetland. and upland closed coniferous and needle leafed forest at least
medium height greater than or equal to 40yo polygon area, and closed tall mixed forest at
ovet 1'/2 cover and also medium tree height at over 2/3 polygon area. I/3 of areacan be
cultivated or non vegetated cover types.
(# 12, I 5, 17, 2',1, 34, 59, 27 l, 27 4, 27 g, 295, 296, 930 I )

INAD: Less than 1/3 conifer cover; greater than30% non vegetated cover; over
713 area of cultivation or non-vegetated cover types; higher than hatf lake cover.

:

t* Polygons added to each category are listed at the bottom of the rating descriptions.
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Ir{rNK (RVÐ

GOOD: - within 200m of water (lakes, rivers, streams)
- can be wet moisture regime
- closed deciduous dominated and mixed forest over 6m at 70-l00yo cover
- 10% non-vegetated cover allowed
- Rough pasture only at equal to or below 50olo of cover
- l0% other pasture cultivation allowed (hayland, improved, and
unidentified pasture)

FAIR: within 200m of water (lakes, rivers, streams)
can be wet moisture regime

- closed deciduous dominated and müed forest over 6m at 40-60yocover
- 20% non-vegetated cover allowed
- Rough pasture only at equal to or below 50olo of cover
'30% other pasture cultivation allowed (hayland, improved., and
unidentified pasture)
- 10% annual crop allowed
- up to and including 50%o shrub cover

POOR: within 200m of water (lakes, rivers, streams)
- can be wet moisture regime
- closed deciduous dominated and mixed forest, or conifer or needle at any
height at 40Yo cover or over.(This will inciude those that did not make it
into the Good and Fair categories)
- open and partially open forest up to 50% cover
- 30% non-vegetated cover allowed
- Rough pasture up to 100% of cover if associated with forest cover in the
most dominant cover type
-hayland, improved, and unidentified pasture can be up to 50% of cover
-20% annual crop allowed
- up to and inciuding 50% sh¡ub cover

INAD: -outside 200m of water
- over 50% of pasture cultivation (except rough pastue)
- over 20% annual crop
- over 30%o non-vegetated cover
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MINK (Verbal)

GOOD: Within 200m of water (lakes, rivers, streams) with a tee cover of closed
deciduous dominated and mixed forest at medium to tall height. Very minimai non
vegetated or pasture cover types, but rough pasture can be up to l/2 the polygon area.

FAIR: Within 200m of water (lakes, rivers, streams) with a tee cover of closed
deciduous dominated and mixed forest over medium height. Non vegetated cover can be
2/5 t}re polygon area and pasture cuitivation can be up to 1/3 of the polygon area. Rough
pastue remains at up to ll2 .Yery minimal annual crop is ailowed and up to l/2 of the
polygon area can be shrub cover.

POOR: Within 200mof water (lakes, rivers, steams) with closed deciduous
dominated and mixed forest, or upland conifer tee cover at over l/2 polygon area.
Open and partially open forest up to l/2 cover. Non-vegetated cover can be I/3 the
polygon area and pasture cultivation can be up to I/2 of the polygon area. Rough pasture
can be up to 100% of the polygon area if it is associated in a complex with the
appropriate forest cover mentioned above. Up to 20Yo awual crop is allowed and up to
1/2 of the polygon area can be shrub cover.

INAD: Outside 200m of water; over haif of area under cultivation (except rough
pasture); over 30Yo non-vegetated cover; and over 20Yo annr:al crop.
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MOOSE (RVÐ

GOOD: - not on wet land
- closed déciduous dominated and mixed forest 12m or below at 40-l00yo
cover
- shrub of any height at over 50% but only if associated with the above
specified deciduous dominated or mixed cover
- Up to and including30Yo non vegetated cover
- Rough pasture only at equal to or below 50olo of cover
- other pasfl¡re and hayland up to and including30% cover
- up to 10% annual crop

FA[R: - can be wetland moistu¡e regime
- closed deciduous dominated and mixed forest over 40%o cover, any
height
- up to 50% closed, open and partially open forest with any leaf function,
any height.

lakes up to 50o/o cover; nver any Yo

- Up to 30o/o non-vegetated cover
- Rough pasture up to 50% of cover
- other pasture and hayland up to 40%o cover
- up to and including20%o ¿¡¡1r,al crop
- up to and including l00Yo shrub cover
- 30% to 60Yo conifer or needle closed forest cover if associated with any
deciduous, broadleaf or mixed forest.

POOR: - can be a wetland moisture regime
- closed deciduous dominated and mixed forest, 40 Yo or over any height.
- upland needle or upland conifer at over 6m, at70-90% cover when
associated with any deciduous dominated or mixed closed forest at70-
90Yo cover. (This will include those polygons that did not make it into the
Good and Fair categories)
- open and partially open forest up to 50% cover, any height.(can be wet)
- up to and including30Yo non-vegetated cover
- Rough pastue can be up to 100% cover if associated with closed forest
in the dominant descriptor.
- Improved pasture and hayland and unidentified pasture can be up to 50%
of cover
- up to 30% annual crop.
- lakes up to 50% cover
- wet or upland herb and g¡asses up to 50% cover.

INAD: - less than 400lo forest cover
- over 30% non-vegetated cover
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MOOSE (Verbal)

GOOD: Upland oniy and associated with closed deciduous dominated and mixed
tall forest at215 area or over of cover; shrub of any height at over 1/2butonly if
associated with the above specified deciduous dominated or mixed cover. Rough pasture
only at equal to or below ll2 of cover and other pasture and hayland up to and including
1/3 cover; and very minimal annual crop. Up to and including 1/3 non-vegetated cover.

FAIR: Can be wetland. or upland moistu¡e regime and can have closed deciduous
dominated and mixed forest over 2/5 cover, any height and up to l/2 closed, open and
partialiy open forest with any leaf function at any height. ll3 to 2/3 contfer or needle
closed forest cover if associated \Mith any deciduous, broadleaf or mixed forest. Up to
and including 100% shrub cover; lakes up to l/2 cover; river any %. Rough pasture up
to l/2 of cover, and other pasture and hayland up to 215 cover, and up to and inctuding
l/5 annual crop. Up to Il3 non-vegetated cover permitted.

POOR: Can be a upland or wetland moisture regime associated with closed
deciduous dominated and mixed fores! 215 of arca or over any height; or upland medium
or tall needle or conifer at very high area coverage when associated with any deciduous
dominated or mixed closed forest at a very high area coverage.(This will include those
polygons that did not make it into the Good and Fair categories). Open and partially open
forest up to ll2 cover, any height; and wet or upland herb and grasses up to ll2 cover.
Rough pasture can be up to 100% cover if associated with closed forest in the dominant
descriptor; and other pasture and hayland can be up to ll2 of cover. Up to i/3 annual
crop;
lakes up to ll2 cover; and up to and including 1/3 non-vegetated cover.
(ADDED: #13,16,48,60,9I"92,95,177,183,214,218,249,252,256,211,276,300,
30 1, 3 10, 326, 354, 392).

INAD: Less than 2/5 forest cover; over l/3 non-vegetated cover.
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WHITE.TAILED DEER (R\rÐ

GOOD: - can be a wet moisture regime
- closed, open or partially open deciduous dominated and mixed forest at
any height at70-100o/o cover.
- up to 30% closed, open or partially open forest of conifer and needle at
any height (not wet)
- lakes and rivers up to 50o/o ofcover.
- 30% or less pasture or deciduous shrub (incl. CPH, CpR, CpI, Cp)
- 20% or less of annual crop
- non-vegetated cover allowed if other criteria is met

FAIR: - can be a wet moisture regime
- closed, open or partially open deciduous dominated and mixed forest at
any height at 40-60Yo cover.(Plus any polygon that does not fit into the
Good category and meets the fair criteria)

up to 40o/o conifer and needle any height (not wet); open, partially open
and closed
- lakes and rivers up to 60Yo ofcover

non-vegetated cover if it meets other criteria
- 60% or less pasture (rough, improved or hayland)
- 40% or less of annual crop; or deciduous dominated low shrub

POOR: - can be a wetland moisilre regime
- closed, open or partially open deciduous dominated and mixed forest at
any height at2}o/o or over for cover.(Plus any polygon that does not fit
into the Good or Fair category)
- up to 80% conifer and needle any height including closed, open and
partialiy open forest cover.
- lakes up to 70%o and rivers up to 90% cover

non vegetated cover if it meets other criteria
- 80% or less defined pasture
- 60% or less of annual crop
- herbaceous graminoid or herb can be up to 100% cover if associated with
some forest or shrub or cultivation as set above.
- deciduous shmb if 40% or over, either on its own, or associated with
other forest

INAD: - less than 20Yo deciduous dominated or mixed forest cover; or less than
40% shrub deciduous
- very high cultivation (90 or 100%)
- non-vegetated cover NAC, NMS, or NAS in lA
-NWL at 80-100%
- 90-100% conifer or needle forest
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WHITE-TAILED DEER (Verbal)

GOOD: Can be upland or wetland of any deciduous dominated or mixedwood forest at
any height with a large area; low amount of conifer at any height (not wet); and low
amount of deciduous shrub, pasture or crop (30% or less). Lakes and rivers up to I/2 of
area; and non vegetated cover permitted if other criteria is satisf,red.

FAIR: Can be upland or wetland of any deciduous dominated and mixed forest at any
height at medium area of polygon cover; any conifer type or height below I/2 of arca (not
wet). Low area of crop (215 or less); or deciduous mid height shnrb; ll2 or less pasture;
lakes and rivers just over ll2 of area; and non-vegetated cover if other criteria is met.

POOR: Can be wetiand or upland of any deciduous dominated or mixedwood forest at
any height,20o/o or higher in area; low and medium amount (up to 415 area) of any
conifer or needle forest , wetland or upland, at arly height. Medium or low area (60%o or
less) of annual crop, or deciduous sh¡ub; and grass and herbs up to 100% a¡ea with some
forest, sh¡ub or cultivation in association; and 4/5 or less pasture cover allowed. Lakes
up to 70o/o and rivers up to 90o/o of cover. No high a¡eas of non-vegetated cover, but non-
vegetated cover is permitted as long as other criteria is satisfied.
(A-DDED Polygon : #229)

INAD: Very low area of deciduous dominated forest (less than 20%);or a high arnount
of sh¡ub; or high amount of cultivation. Medium and large a¡eas of non vegetated cover
(such as NAS { surface mines, gravel pits, spoil piles}, NAC {cities, to'ffns, industrial
developments, or NMS {sand, soil, ailuvium, alkali flats}); and high lake area coverage.
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Appendix D: Key for the Quaternary Geology Map of the County of Parkland, Alberta (from Shetsen, 1990).

Code

0

Deposit Type
Organic

2a

Eolian

2b

Lacustrine

Sedtment or Debris
woody, fìbrous and mucky peat;
up to 7rn thick

3a

I-acustrine

fìne and rned iunr-grãinedìãnã-
and silt; up to 7m thick
Coarse sediment: sand and silt;
up to 80m thick

Fluvial

3t)

Fine sedi¡nent: silt and clay¡rp
to 80m rhick

4

Fluvial

uvAr)e ¡çuilllçilt: Btavct, gtavgl
and sand, fine lo coarse-grained
sand, minor silt beds; up to 20nt
thick

6a

òource

Stream and
Slopewash
Eroded

Dog, tens swantps and nrarshes

6b

Fine sediment: fine sand, silt ar¡cl
clay, nrinor gravel beds; up to
20m thick

longitud inal ancl paraboliciunõi-
scoured by blowouts

Ice-Contact
Lacustrine

deposited nrainly ¡n proglacial lakeq
but includes also undifferentiated
lake sediment

7a

exposed till and bedrock, local
slump material

Ice-Contact
Lacustrirre

oepostted nlalnly in proglacial lakes,
but includes also undifferentiated
lake sedinlent

Coarse sediment: sand and silt;
up to 20m thick

Ice-Contact
Fluvial

present on floors and terraces of
river valleys and meltwater
channels, and in deltas

Fine sediment: silt and clay; up
to 20nì thick

Topography
gerrerally flat

Coarse sedirnent: grñe[graGi-
and sand, fine to coarse-grained
sand; up to 25m thick

presenr on Itoors and terraces of
river valleys and meltwater
channels, and in deltas

undulattng to rolling

slopes of river valleys and
meltrvater channels,

undulating surlace in places modihecl
by wind

deposited in supraglacialãnã iG-
walled lakes or in proglacial lakes
floored bv ice

flat to genrly undulating-urfaõ--

uËpos¡req tn supraglactal ancl ¡ce_
walled lakes or in proglacial lakes
fìoored by ice

tlat to undulating

deposited i'r ice-walleiãñã-
supraglacial streams, or in ice-front
fans and deltas

flat to undulating

in places, badland typeierrãin-

undulat¡ng to humntocky

undulating to hummocky

undulating to humnrocky

5
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I
Deposit Type
Ice-Contact

Lacustrine
and Fluvial;
Undivided

9 Clacial;
Draped

Moraine

Sedirnent or Deb¡.is

l0a

t0b

gravel, sand , silt ancl ctay, locat
till: up to 25m thick

Glacial;
Stagnation
Moraine

even thickness till, nlinor
amounts water-sorted material
and local bedrock exposures; up
to l0m thick

Glacial;
Stagnation
Moraine

l0c

till of uneven thickness, local
water -sorted material;

Glacial;
Stagnation
Moraine

l2

:iorrrce

rrrt u¡ u¡rEvçr¡ uilçKtless, local
water -sorted material;

l2a

uriposlreo ln tnterrntttent
supraglacial lakes and strealns, or at
margins of ice-floored proglacial
lakes

lce-Thrust
Moraine

till of uneven thickness, lõõãl 
-water -sorted material;

Ice-Thrust &
Stagnation
Moraine;
Undivided

l4a

includes local areas of
undifferentiated subglacially
molded deposit with streanrlined
features

l5

¡nixed and contorted bedrockJill
and water-sorted material

Bedrock and
Glacial,
Undivided

ha.l.^^1, +lll

l6b

material; up to 50m

Fluvial

Topography

draped moraine on beã.oõ[-
uplands and plains; till generally
less than 3m thick

undulating to hunrrnocÇ teñãin-

l'CqtocK

gravel and sand, minor silt bedq
up to l0m thick

tlat to undulating surface reflecting-
topography of underlying bedrock and
other deposits

sandstone, s i ltstonã¡n udstõñã]-
and shale, minor ironstone,
limestone and coal beds.

r¡'anstocareo Dy lce as llrrust blocks,
slabs or folds; up to l00rn thick

undulating, with local relieTgeneralI
less than 3m

hummocky, moderate ly-õ weak l|-
developed, with irregularty shaped
and poorly defined knobs and kettles;
Iocalrelief 3 to l0m

discontinuous till ovìi6edrocE--
surface slighrly modified by ice and
stream elosion

hunrmocky,strongty deGiÇõã;ñirñ--
generally round, well defined knobs,
dimpled knobs, doughnut shaped hills
and kettles; local relief 5 to 20nr

¡uurru ovenytng DeorocK rn upland
areas, but generally covered by till
or \.vater-soned material and
includes slump material-

ridges, irregularly shapeãTï Is anã--
depressions

thick rolling ro hìñìnroÐ._-

tlat to undulating

exposed only along creats of-
erosional slopes

Deoroc¡( exposed by erosion or human
act¡vity

(^
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APPENDIX E
TREE SPECIES IN TIIE COUNTY OF PARKLANI)

AND THEIR ABTJNDANCE BY ECOREGION

Ecoregion .Aspen Balsam

Poplar

Black

Snroce

\ryhire

Spruce

Jsck

Pine

Lodgepole

Pine

Tamarack Paper

Birch

Aspen

Parkland

D o R o

Lower Boreal

Cordilleran

D C c C D o o

Low Boreal

Mixedwood

D o C C C o o

Mid Boreal

Mixedwood

D c C C c o o

D Dominant, a prominent species in terms of cover and influence on the
environment.

C Common, an abundant species but secondary to dominant species.
O Occasional, a species that occurs infrequently.
R Rare, a species that occurs very infrequently.
- Does not occur.

(Adapted from "Ecoregions and Ecodistricts of Alberta; volume 1", by w.L. Sfrong
Ecological Land Surveys Ltd., for Alberta Forestry, Lands and wildlife; Edmonton,
Alberta. 1992. p.32.)
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APPENDIX F
ECOREGION VEGETATTVE COMMT.INITIES AND

ENVIRONMENTAL GRADIENTS

Asnen Parkland
Aspen areas:
Aspen (Populus tremuloides)
associated understory
Saskatoon (Amelanchier alnifolia)
Prickly Rose (Rosa acicularis)
Veiny Medow Ptue (Thalictrum venulosum)
Wild Strawb erry (Fragraria virgiliana)
Larkspurs (Delphinium spp )
Violets (Viola spp)
Fireweed (Ep i I o b ium angu s tifo I ium)

Grassland areas: (drier sites)
Rough Fescue (Festuca scabrella)
Bluebunch Fescue (Festuca idahoensis)
June Grass (Koeleria macrantha)
Needle grasses (Stipa spp)
Old Man's Whiskers (Geum niflorum)
Sticky Purple Geranium (G er anium vis c o s is simum)
Northern Bedstraw (Galium boreale)

Shrubs: (found on northfacing slopes, and ravines, and in locations that accumulate snow
during winter months in grassland dominated areas)

S askatoon (Am e I anc hi e r alnifo li a)
Prickly Rose (Rosø acicularis)
Buckbrush (Symphoricarpos occidentalis)
Snowberry (Symphor icarpo s albus)
Silverberry (Elae agnus commutata)

* Note: Since the County of Parkland is located at the north-western edge of this
Ecoregion the extent of grassland areas is likely to be lower than that of the shrub
or aspen areas.

( from "Ecoregions and Ecodistricts of Alberta; Volume 1", by W.L. Strong Ecological
Land Surveys Ltd., for Alberta Forestry, Lands and Wildlife; Edmonton, Alberta.7992.
p.ze.)
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Aspen Parkland Ecoregion Environmental Gradient
(Adapted from Strong, 1992a; p.30)

Grassland Dominated Portion Asnen Dominated portion

DRY/WARM DRY/WARM

spear-wheat Grass; Rough Fescue Spear-wheat Grass; Rough Fescue
well to moderately well drained well to moderately well drained
Dark Brown and Black Chernozems Dark Brown and Black Chemozems

JI
Saskatoon (shrubs) Saskatoon (shrubs)
Moderately well drained Moderately well drained
Black chernozems, Brunisols Black chernozems. Brunisols

Aspen Aspen
Imperfectly drained Moderately well drained
Black chemozems Black and Dark Gray chernozems

II
Aspen - White Spruce - Willows Aspen -'White Spruce
Imperfectly to poorly drained Moderately well to imperfectly drained
Gleysols Dark Gray Chemozems

II
Sedges Willows
Poorly drained Imperfectly to poorly drained
Regosols, Gleysols Gleysols

I
Sedges

Poorly drained
Regosols, Gleysols

WET/COOL WET/COOL

"...there occurs between the poplar region and the prairie a broad transition belt, the
parkland, consisting of groves of trees in depressions and on north-facing slopes, and
patches of prairie vegetation on south-facing slopes and other dry situations. This
transition belt contains within it thousands of narrow tension lines or ecotones, these
occurring wherever poplar and prairie communities meet, ... qspen is probably the
climax (species) of the...parkland." (Moss, 1932, p.aLQ.
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Low Boreal Mixedwood
Cool, moist conditions beneath forest canopy:
Aspen (Populus nemuloides)
White Spruce (Picea glauca)

associated understory:
Bluej oint (Calamagrostis canadens is)

Cream-colored Vetchlin g (Lathyrus o chroleucus)

Prickly Rose (Rosa acicularis)
Bunchþerry (Cornus canadensís) 

-Willows (Salix spp.)

S askatoon (Ame I anc hi e r alnifo I i a)

Wetter sites:
Aspen (P opulus nemuloides)
Balsam Poplar (P opulus balsamifera)

Outwash and sand dunes:

Jack Pine (Pinus banksiana)

associated understory:
Ericaceous shrubs (Vaccinium spp)
Bearberry (Ar c t o s t aphyl o s uv a-ur s i)

Lichens

Poorly drained soils:
Black Spruce (Picea maríana)

associated understory:
Common Labrador Tea (Ledum groenlandicum)
Bog Cranb erry (Vaccinium vitís-idaea)

Mosses

( from "Ecoregions and Ecodistricts of Alberta; Volume 1", by W.L. Strong Ecological

Land Surveys Ltd., for Alberta Forestry, Lands and Wildlife; Edmonton, Alberta.1992.

p.a8-a9.)
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Low Boreal Mixedwood Environmental Gradient
(Adapted from Srrong,l992a; p.4g)

DRY/WARM

Jack pine
Rapidly to well drained

Eutric Brunisols
I

Aspen
Modegtely well to well drained

Gray Luvisols and Eutric Brunisols
I

Aspen - Balsam poplar
Imperfectly drained

Gray Luvisols and Gleysols
I

Black Spruce; Willows; Sedges
Poorly drained

Gleysols; Organics

WET/COOL
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Mid Boreal Mixedwood
Aspen (P opulus nemuloides)
Balsam Poplar (P opulus balsamifera)

associated understory:
Bluej oint (C al amagro s tis c anadens is)
Wild Sarsap anlla (Ar alia nudic aulis)
Prickly Rose (Aosa acicularis)
Fireweed (Epi I o b ium angus t iþl ium)
Bunchberry (Cornus canødensis)
Dewberry (Rubus pubescens) : ,

also present, but to a lesser degree due to frequent fïres:
White Spruce (Picea glauca)
Balsam Fir (Abies balsamea)

Subxeric sites:
Green Alder (Alnus crispa)
Pin Cherry (Prunus pensylvanica)
Prickly Rose (Rosa acicularis)

Xeric sites:
Jack Pine (Pinus banl<siana)
Bearberry (Ar cto s t aphyl o s uv a-ur s i)
Blueberries (Vaccinium spp.)

Poorly drained areas with moving water:
Willows (Salix spp.)

Sedge (Carex spp)

Poorly drained soils:
Black Spruce (Picea mariana)

associated understory :

Common Labrador Tea (Ledum groenlandicum)
Bog Cranb erry (Vaccinium vitis-idae a)
Mosses

( from "Ecoregions and Ecodistricts of Alberta; Volume 1", by W.L. Strong Ecological
Land Surveys Ltd., for Alberta Forestry, Lands and Wildlife; Edmonton, Alberta. 1992.

p.50.)
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Mid Boreal Mixedwood Environmental Gradient
(Adapted from Strong,l992a; p. 50)

DRY/WARM

Jack Pine
Rapidly to well drained

Eutric and Dystric Brunisols
I

Aspen
Well drained

Eutric Brunisols and Gray Luvisols
I

Aspen - Balsam Poplar - White Spruce
Well drained to imperfectly drained
Gray Luvisols to Eutric Brunisols

I
Black Spruce; Wiilows

Poorly drained
Gleysols, Organics

I
Sedges

Very poorly drained
Organics

WET/COOL
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Lower Boreal Cordilleran
on medium textured, moderately well drained Gray Luvisolic soils:
Aspen (P opulus tremuloides)
Balsam Poplar (P opulus bals amifera)
Paper Birch (Betula papyrfera)
Lodgepole Pine (Pinus contorta)
White Spruce (Picea glauca)
Black Spruce (Picea mariana)
Balsam Ft (Abies balsamea)

associated understory vegetation:
Hairy Wild Rye (Elymus innovatus):
Fireweed ( Epil o b ium an gus t ífu I ium)
'Wintergreen (Pyrola spp.)
Composite species (Compositae)
Common Labrador Tea (Ledum groenlandicum)

on rapidly to well drained sites:
Lodgepole Pine (Pinus contorta)
Common Bearberry (Ar c to s t aphyl o s uv a-ur s i)
Junipers (Juniperus communis and I horizontalis)
Canada Bufflaloberry (Shepherdia c anadensis)
scattered herbs

on imperfectly drained sites:
Lodgepole Pine (Pinus contorta)
White Spruce (Picea glauca)
Black Spruce (Picea mariana)

associated understory vegetation:
Mosses
Common Labrador Tea (Ledum groenlandícum)

on poorly drained depressions, with organic deposits on surface:
Black Spruce (Picea mariana)

( from "Ecoregions and Ecodistricts of Alberta; Volume 1", by W.L. Strong Ecological
Land Surveys Ltd., for Alberta Forestry, Lands and Wildlife; Edmonton, Alberta. 1992.
p.43.)
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Lower Boreal Cordilleran Environmental Gradient
(Adapted from Stron g, 1992a; p.43)

DRY/WARM

Open Lodgepole Pine
Well Drained

Brunisols
I

Aspen - Balsam Poplar - Lodgepole Pine
Moderately well to well drained

Gray Luvisols
I

Lodgepole Pine
Imperfectly drained

Gleysols
I

Black Spruce; Tamarack
Poorly to very poorly drained

Organic, Gleysols
I

V/illows; Sedges

Very poorly drained
Organics, Gleysols

WET/COOL



125

cHARACrERrsrrc *t,fflt#JäS, o, rHE ECoREGToNS

Asnen Parkland
Red-necked Grebe (Podiceps grisegena)
Horned Grebe (Podiceps auritus)
Ruby-throated Hummingbird (Archilochus colubris)
Franklin's Gull (Larus pipixcan)
American Avocet (Re curv ir o s tr a amer ic ana)
White-tailed Deer (Odocoileus virginianus)
Frankl in's Ground S quirrel (Sp e r m o p hi lus fr an kl i ni i)
Prairie Y ole (Microtus ochrogaster)
rare and threatened:
Piping Plover (Charadrius melodus)

( from "Ecoregions and Ecodistricts of Alberta; Volume I ", by W.L. Strong Ecological
Land Surveys Ltd., for Alberta Forestry, Lands and V/ildlife; Edmonton, A\berta. 1992.
p.29,31.)

Low Boreal Mixedwood
Beaver (Castor canadensis)
Moose (Alces alces)
White-throated Sparro w (Zo notrichia alb ic ollis)
Red-eyed Vireo (Vireo olivaceus)
Common Loon (Gavio immer)
Eastern Phoebe (Sayornís phoebe)
Black Bear (Ursus americanus)

rapid conversion of forested lands to agriculture threatens larger wildlife species such as:
Moose (Alces alces)
Canada Lyrx (Lynx canadensis)
Fisher (Martes pennanti)

*Note: the most species rich habitats a¡e wetlands with tall shrubs, which are bordered
by mature mixedwood forests; productive fi¡rbearer habitat and breeding bird habitat;

vegetative diversity supports larger moose populations.

(from "Ecoregions and Ecodistricts of Alberta; Volume 1", by W.L. Strong Ecologicai
Land Surveys Ltd., for Alberta Forestry, Lands and Wildlife; Edmonton, A[berta. 1992.
p.49.)
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Mid Boreal Mixedwood
Marten (Martes americana)
Black-and-white Warbler (Mniotilta varia)
Magnolia V/arbler (Dendroica magnolia)
Ovenbird (Seiurus aurocapillus)

(also has many of the same species as Low Boreal Mixedwood)
* Note: riparian areas serve as travel corridors, and their forbs and shrubs are important

food sources in both stunmer and winter.

( from "Ecoregions and Ecodistricts of Alberta; Volume 1", by W.L. Strong Ecological
Land Surveys Ltd., for Alberta Forestry, Lands and V/ildlife; Edmonton, Alberta. 1992.
p.51.)

Lower Boreal Cordilleran
important winter habitat for:
Elk (Cervus elaphus)
Mule Deer (Odocoileus hemionus)

in aspen-dominated areas:
Moose (Alces alces)
Ruffed Grouse (Bonasa umbellus)
Common Snipe (Gallinago gallinago)
Northern Pygmy-owl (G I auc i dium gnoma)
Yellow-bellied Sapsucker (Sphyrapicus v arius)
Warbling Vireo (Vireo gilvus)

* fewer wetlands translates into lower overall wildlife diversity in this Ecoregion
compared to Boreal Mixedwood Ecoregions;

( from "Ecoregions and Ecodistricts of Alberta; Volume 1", by V/.L. Strong Ecological
Land Surveys Ltd., for Alberta Forestry, Lands and Wildlife; Edmonton, Alberta. 1992.
p.a3 - aa.)
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AS s o c rArED spE cr"riåRYri1fi oAD HABrrAr ryp' s

Wetland (Indicator species : Mallard)
Beaver (Castor canadensis)
Muskrat (Ondata zibethicus)
Canadian Toad (Bdo hemiophrys)
Wood Frog (Rana sylvatica)
Striped Chorus Frog (Pseudocris triseriata)
Western Toad (Bufo boreas)
Common Loon (Gavia immer)
Eared Grebe (Podiceps nigricollis)
Western Grebe (Aechmophorus occidentalis)
Red-necked Grebe (Podiceps grisegena)
Common Goldeneye (Bucephala clangula)
Ring-necked Duck (þrhya collaris)
Yellow-headed Blackb ird (Xantho c ephalus xantho c ephalus)
Marsh Wren (Cistothorus palustris)
Warbling Vireo (Vireo gilvus)

Treed Riparian (Indicator species = Mink)
Beaver (Castor canadensis)
Muskrat (Ondata zibethicus)
Black Bear (Ursus americanus)
Canadian Toad (Bufo hemiophrys)
Wood Frog (Rana sylvatica)
Striped Chorus Frog (Pseudocris triseriata)
Western Toad (Bufo boreas)
Red-sided Garter Snake (Thamnophis sirtalis)
Swamp Sparrow (Melospiza georgiana)
Pileated Woodpecker (Dryocopus pileatus)
Hoary Bat (Lasiurus cinereus)
Vy'ater Sh¡ew (Sorex palustrus)
Common Yellowthroat (Geothlypis trichas)
Red-winged Blackbird (Agelanius phoeniceus)

Shrub Deciduous (Indicator species = Moose)
Mule Deer (Odocoileus hemionus)
Chipping Sparrow (Spizella passerina)
Gray Partridge (Perdix perdix)
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Tall Deciduous (Indicator species = Hairy Woodpecker)
Ruffed Grouse (Bonasa umbellus)
Ovenbird (Seiurus aurocapillus)
Blue Jay (Cyanocitta crisata)
Silver-haired Bat (Lasionycteris noctivagans)
Little Brown Bat (Myotis lucifugus)
Big Brown Bat (Eptesicus fuscus)
Porcupine (Erethizon dorsatum)
Northern Saw-whet Owl (Aegolius acadicus)
Northem Oriole (lcterus glabula)
Woodchuck (Marmota monax)
Snowshoe Hare (Lepus americanus)

Coniferous (Indicator species = Marten)
Red Squinel (famiasciurus hudsonicus)
Golden-crowned Kinglet (Regulus satrapa)
Red-backed Vole (Clethrionomys gapperi)
Three-toed Woodpeck er (P ic oide s tridactylus)
Spruce Grouse (Dendragapus canadensis)
Pine Siskin (Carduelis pinus)
Boreal Chickadee (Parus hudsonicus)
Boreal Owl (Aegolius funereus)
Black-capped Chickadee (Parus atricapillus)
Gray Jay (Perisoreus canadensis)
Hoary Bat (Lasiurus cinereus)
Northern Long-eared Bat (Myotis septentrionalis)

General Uoland (Indicator species = White-tailed Deer)
Savannah Sparrow (P as s e r culus s andwichensis)
Yellow-bellied Sapsucker (Sphyr apicus varius)
White+hroated Sparrow (Zonotrichia albicollis)
Great Horned Owl (Bubo virginianus)
Red-tailed Hawk (Buteo jamaicensis)
Red-sided Garter Snake (Ihamnophis sirtalis)
Woodchuck (Marmota monax)
Badger (Taridea taxus)
Striped Skunk (Mephitis mephitis)
White-tailed Jack Rabbit (Lepus townsendii)
Red Fox (Vulpes vulpes)
Coyote (Canis lanans)
Least Chipmunk (Tamias minimus)
Franklin's Ground Squinel (Spermophilus franklinii)
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APPENDIX I
REWARD FARMERS FOR PRESERVING WILDLIFE
(From the Western Producer, Thursday, July I ,1993. p.44)

Reward farmers for preserving
wildlife, say conservationists
LETI{BRIDGE (Staff) 

- Å consc'n¡¿-
tion grouo savs changes are needed in
rhe waf land is managed. to ensure
room is made for wildlife in the ñ¡cure
landscapes ofCanada-

Caroline C-azz of Wildlife Habiut
Canada gave her organizarioni view oí
how to conserve landscaoes so :u; to sus-
ain wiidlife a! a r€cent sustainable land
manageme:ìf .scrlc*hoP at the Universi-
ty of Lethbridgc.

She savs pubtic o¡.rinion is on herside.
citing a rece:rt poll iirar índicared +6
percent of Canadians believe i¡ is im-
portant !o cons€rve wilderness outside
of paric.

wiidlife Habicat oí C¿nada is a non-
proñr national foundarion dedicated ¡o
wilciiife habitat conservation. Since
198.t ir has worked wiurr panners ro in-
vesr millions of dollars to habitat
prese-arion.

wildlife Habiut uses what i¡ ell< ¡þs
landscape aoproach fo sr:stainabie de-
velopmenr of land in Canada. It is a

three-tiered approach to sustainable
developmenr with a philosophical an-
gle, practicai suggestions for mainrain-
ing rhe landscrpe and goals for prorec-
tion oíche environmenL

Governments have shied away from
dcñning '¡alucs and people's responsi-
biliry to che environmenr and presewa-
tion of biodiveniry she saíd- Rathc¡,
thosc i¡ power seem to view sr¡stainable
dcvelo pment :¡s a rnanagement strateg'y
witf¡out rcally dcfining ia goals towa¡ds
sustainabiliry.

A sutemc¡t of goals is needed to de-
fine whar consc¡rzdon msrns ro Ca¡ra-
da ¡nd how it will be carried ou¿

lti frr¡strating worh s¡id Caza.
'The bulk of our effon is ensuring

compliance wirh and cnforcerne¡rc of
minimurn cnvironrnenul standa¡ds to

mainr¡in rhe inregriw of landscapea'
she said

Bur ir's not enough, she says. becarse
most standards ignore cr¡mulative or
other impac¡s on the landscape con-
rriburing to a declining environrnenral
qualiq'.

Mlderness plan
C¡nada has promised ro set ¿side 12

percent of iu land base as protected
wilderness areas by rhe year 2000, ac-
cording to a plan set uo by rhe Worid
Wildliíe Fund.

However most of rhe wildlife whiorr
needs to be prcerved üves ouuide the
areas designated for prorection, she said

Since most wildlife is found on pri-
vate lands, Caz¿ recommends working
wiút íarmers to prqs€rv€ wildlife. Farrn-
ers should be compensared for their
work and those who practics s¡¡stain-
able agrisr¿lture should also be reward-
ed, she said Bcsides recognidon for
wildliíe conscrvadon, thry also nced to
be rewarded for promoting dean rater
and healthy soüs.

Reíorms to cxisting agriculrure poliqv
are needed ro make room for coru;cn¡a-
tion. 'l¡ appears these poiicies a¡¡d the
inscirudons of agriculture ar.€ the
biggest obstacles in land manageoent
at present," she said-

Crop rotation. composting and r:sing
gr€n mariu.res integrared into nan¡ral
arezs will srimulate more hcalthy dcul-
rural låndscapcs It will encou¡age ris-
t¿inable dorelopmcnt ¿nd reduce F¿rm-
ers' dçcndcncc on management s&lte-
gles that dcplcte nan¡ral resource capital

'Tcchniqucs such as these, whcn inte-
grated into landscapes with nanrral ar-
eas will sustain a much greater diversiry
of ecosystcms wirhin larrnlands than
currently is found in most pars of
C¡¡¡ada,'she said-
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APPENDIX J
SPECIFIC HABITAT PROGRAM OPTIONS

ALBERTA PROGRAMS
ConservACTION Program

The ConservACTION Program in the County of Strathcona, Alberta operated as a
partnership with Alberta Fish and Wildlife Services, Sherwood Park Fish and Game
association, the County of Strathcona, and Environmental Partners Fund. Wetlands were
prioritized over upland because they are harder to re-establish because of higher inherent
biodiversity. Priorities also included uplands with specific criteria to mee to be eligible
for the program. A one time recognition payment was on option given to landowneis who
agreed to this program.

An interesting option of private conservancy that was used in one instance was a
restrictive covenant. In a restrictive covenant the landowner accepts restrictions on the
use of a portion of land. In this particular case, the dominant tenement was the bed of a
lake (owned by the Crown in the right of the Province), and the servient tenement on
which the restriction of no development would apply, was a 40m buffer strip (17 acres)
along the shore of this lake. The benefit received by the dominant tenement was the
wildlife habitat in the buffer area, and the servient tenement was burdened by the
covenant. The cost of this year long endeavor was $20,000.00, which included an income
tax receipt from the Crown to the landowner, professional appraisal of the land, Fish.and
Wildlife staff time, partial cost of professional legal advice, and consultation with
Revenue Canada (Smith and Kwasniak, 1993). This flexible altemative may incur a
lower cost than would the acquisition of properfy, because the property still remains in
the mwricipal tax base, and the landowner retains and manages the remainder of the
properly. However, this is a more costly option than having legislative amendments
which would facilitate the achievement of longer term habitat goals. Suggestions for
change to Alberta's legislation to facilitate the objectives of environmental conservancy
by private landowners have been made by the Environmental Law Center (Smith and
Kwasniak, 1993).

Landowner Habitat Program
A variety of methods that may be used to influence private land use decisions are

included in Alberta Fish and Wildlife Division's (1989) Landowner Habitat Program. If
the habitat the landowner wishes to maintain for wildlife meets criteria for size, location,
quality, and land use, then an annual incentive payment based upon the value of the land
and the length of the agreement will be paid. The incentive payment is based on
approximately 80Yo of the average rental rate for a particular land use in a given district.
Agreements can mn from 5-30 years. To be eligible, landowners must have continuous
blocks of cover that must be greater than or equal to 80 acres. 

_ 
Forry acre blocks may be

accepted if they are within 0.80 km (half a mile) of a 0.32km2 (80 acre, or 32 hectare)
block.
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Options included: habitat retention (on areas that require no improvements);
habitat enhancement and development (on lands that require improvement); land use
change (for areas requiring a change to agricultural practices); habitat recognition (for
smaller parcels of land); extension services (to provide information and technicai
assistance to landowners); and other options based on a case-by-case basis. Fish and
Wildlife Services has also accepted also accept land donations or gifts of less than fee
simple and provide off,rcial income tax receipts for them. (It is worth noting that all the
current funding fo¡ this program is being used to pay existing agreements.)

Buck For Wildlife
Funded primarily through provincial hunting and fishing licenses, as well as tax

deductible private donations, this program is administered by Alberta Environmental
Protection, Fish and Wildlife Services (Alberta Fish and Wildlife Division, 1990). The
focus is on improvement or protection of habitat for f,rsh and wildlife in Alberta. The
program involves individuals, groups and volunteer organizations to work toward habitat
retention, improvement and development. (Most of the habitat retentionefforts carried
out under the Landowner Habitat Program and other programs were funded. in this
manner.)

Alberta Prairie CARE
Alberta Prairie CARE, a major component of NAWMP's strategy in Albert4

offers a number of land use options for farmers and landowners in rural Alberta (DU,
n'd.). Financial and technical assistance are available so landowners can adopt soil and
water conservation practices that also improve wildlife habitat. Initiatives include
intensive wildlife management, and modified agricultural management. Fair rental rates
or fair incentives for modified agriculture uses are paid. A management plan specific to
each piece of land can be developed. On-farm demonstrations of wildlife-friendly
cropping systems have also been developed.

Prairie Farm Rehabilitation Administration (PFRA)
i) Farm Shelterbelt Program

This program is set up for the establishment of shelterbelts. Incentives and
assistance include free seedlings, and the coverage of some planting and maintenance
costs. Eligible areas must be over 40 acres.

ii) Conservation Cover Program
Within this program, encouragement is given to farmers to grow perennial forage

where cultivation of highly erodible soils is causing severe soil deterioration. parcels of
minimum 40 acres are considered, and at least 50% of the cultivated areas within the
parcel must be eligible lands, (generally CLI Class 4,5,6). The maximum acreage eligible
for this is 640 acres (1 section) per landowner. A Land Use Contract may also be entered
into in which the landowner receives a one-time payment of $20 per acre for a 1O-year



132

agreement' or $50 per year fot a2\-year contract. Technical assistance is also available(PFRA, n.d.).

Partners in Conservation program

- 
The county of Barrhead Agriculture services Board offers a partners inconservation Program which attempts to educate landowners about habitat retention andinvolve them in habitat retention agreements. These agreements provide recognitionpayments (not the monetary value of the land) and theiandowner ¡eceives a sign statingthat he/she has signed this agreement. The county of Barrhead participated in theprogram and used a tax rebate system with program delivery by Fish and wildrife.Interested landowners with eligible woodeimi rig".Jrtuuitut conservation ugr".-"nr,for a20 year period, which qualified them for a rebãte in their municipal taxes on thathabitat area' The same greater than 0.32km2 (g0;;;J-;dition applied, but atso withless than 25%o of the similar type and size of habitat witíin a 3 .22km (2 mile) radius ofthe habitat lands.

MANITOBA PROGRAMS
Conservation Corridors program

Manitoba's conservation Districts within Agro-Manitoba, head this program (theyare associated with Manitoba Department of Rural óevelopment). strips 99ft (30.lgm)wide of crown or public lands were set aside for road allowances when the prairies weresettled, for use as transportation routes where required. This amounts to 12 ä..", p",lineal mile' This program approaches Rural Municipal Co,rn.its in Manitoba to sign anagreement and pass a by-law whereby.existing undeveloped road allowances are not to bedeveloped without a permit from the council.- signs *.-for,.a on such corridors andlandowners within the a¡ea are informed of the chäg" to i¡ei, by-law. The funding forthis effort is mainly from an annual grant from the plovince of Manitoba, and municipallevies (Whitemud Conservation Disúct, n.d.).

Green Acres program
This Program is a NAwMp initiative that has the objective of securing,developing and managing wetlands and upland habitat that is marginal for grainproduction' The program coordinator is the Manitoba Habitat Heritage corporation(MHHC' n'd'), and the other partners are: Manitoba Agriculture, Department of NaturalResources, Delta v/aterfowl Foundation, wildlife Habiiat canada, Agriculture canada,Ducks unlimited canada, Environment canada, as welr as rocar gïoups. Financialincentives are available, as well as technical assistance with the construction of structuressuch as flatland dams, and nest structures. Activities including cover restoration andenhancement, special wildlife conservation projects, an¿ other options are also eligiblefor financing. | -J - -'-' vl,rrvrrù 4rç .rlsu
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Adopt a pothole program
Funded through the Delta waterfowl Foundation, a division of the NorthAmerican wildlife Foundation, this program pays landowners not to drain potholes, orfarm up to rheir edges (Derta v/aterfåwl Fo*ìutior,, 

".ã.1. 
r, arso reases the uprandsurrounding potholes and plants cover grasses. w#;;;pricable, nesting srructures areerected. This program targets only those potholes on priîrate land which ä" U"ingimpacted by agricultural piactices, and whose o*.r"rr-ur. willing to agree to a minimum5 year contract' A landowner enters the program ut l"ti"t it known to the organizationthat he/she has potholes available for adoptiã". p"i;;;; range from $r00 for a one acreporhore and associatej unrand habitat;.to bsoo ør;;;;;j"_ of pothores. Farms aregiven forage seed and are paid fo. s.eãirrg, but must.orråol the weeds themserves.

Manitoba Agro-Woodlot program
The Manitoba Agro-woodrot program is delivered through funding from thecanada-Manitoba partnership Agree--._1fi1rorestry, in conjunction withÞoresrrycanada, Manitoba Naturar Rrso,i.ces, wildrife rr"uitårò*ada, Tree pran canada,PFRA, and Farming For Tomorrow ltvtanitoaa NaturaiRÃo*."., n.d.). The focus ofthis program is to promote active stewardship *¿ ,urtuináll. ¿"u"topment of privatewoodlots in the Agricultural-areas of Manitofu. rrr"i, u.riui,i". include tree planting,information' education, and wood product market development. Extension servicesinclude personnel evaluating each site and. discussirg th;"Àdowner,s goals to helpdevelop a tailored woodlot Ã*ug..""t pJT. withñA;pr* i, a rist of acrivities, costsand incentives that may be availa-ble. Technicar ursistu.r..tay arso be provided.Existing cost shared projects 

Tay pay up to g0% of some management activities, and50%o of approved pianting stock.




