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Preliminary Project Outline *

Determinants of Faunal Composition

Introduction

Recent literature on land evaluation has emphasized the importance
of primary bio-physical inventory as a basis for resource planning
(Jeffery, et al. 1970; Rowe 1970; Stewart 1968). This emphasis is well
placed since holistic consideration of basic landscape components is
mandatory for integrative resource management and assured environmental
guality. Reference to the interaction of primary ecosystem features
provides an appropriate basis for determining the faunal composition of
broad ecological systems.

Integrative bio-physical approaches to resource analysis have been
developed in a variety of climatic and biotic regions (Grant 1968;
Ollier, et al. 1969, Lacate 1969). In western Canada, holistic approaches
of this type currently are employed in the ecological evaluation of the
Peace~Athabasca Delta (Dirschl 1970, 1971) and in the terrain sensititively
analysis of the McKenzie Valley (Ce.FeSe, personal communication).
However, due mainly to disciplinary and jurisdictional divisions of
responsibility wildlife considerationsare applied to such systems on a
secondary level based on externally derived criteria. The study proposed
herein will examine the fauna of a transition prairie-parkland ecosystem
as a primary landscape feature in order (a) to identify the seasonal
determinants of faunal composition and distribution, and (b) to develop
a predictive scheme for seasonally localizing wildlife within landscape

unitse

A conceptual and functional eloboration of a research problem analysed
earlier in a separate format; to be followed upon ratification by a
detailed project plan.



It is not the intention of this study to reclassify land in faunal
terms, e.gs, as a mallard-muskrat association or a roadrunner-jack rabbit
association., Rather, it will identify the landscape features and
environmental factors which determine the composition and distribution
of fauna within pre-defined landscape units. The determinants of
ecosystem faunal composition will be examined in relation to the
ecological role of the animal species to develop a predictive model for

localizing wildlife in time and space.

Literature considerations

A thorough review of the literature in the pertinent areas of
faunal ecology including habitat selection, niche requirements, and
ecological separation is currently in progresse. This exercise will be
completed upon ratification of thié preliminary project proposal and

submitted with a final revised project plan,

Project objectives

The basic objective of this study is to identify the determinants
of faunal composition of landscape units enabling the prediction of
seasonal faunal distribution within ecosystems,

The specific project objectives are:

l. To determine the seasonal distribution, diversity, and relative
abundance of vertebrate fauna occurring within bio-physical landscape
units in a transitional prairie-parkland ecosystem;

26 To identify the landscape features, environmental factors and
other phenomena determining faunal composition in each landscape unitj

3s To examine the ecological role of vertebrate fauna in relation
to their distribution in the landscape and the bio-physical determinants

thereof';



Le To develop a predictive model of faunal-landscape affinity.

Study site

Last Mountain Lake Wildlife Area, Saskatchewan has been selected as
the location for this studye. The Area comprises approximately 25,000
acres of circumlimnal lowland plain at the edge of the prairie-parkland
ecotone, As part of the transition zone between grassland and forest it
is characterized by broad environmental diversity. Its most notable
feature is the variety and abundance of migratory and resident birds
(Hatfield 1965, 1969). Various additional factors reinforce this
choice of site including its accessibility and the presence of logistical
facilities and equipment. An existing preliminary data base also is
available (Anweiler 1969a, 1969b; Hatfield 1969; Stephen 1965). Current
and projected management of the Wildlife Area (Staines and Hatfield 1971)
provides an opportunity to examine the effects of environmental

manipulation on faunal composition and its determinants.

Logistic perspective

The present project outline is directed broadly at all vertebrate
fauna in all landscape types within the ecosystem surrounding Last
Mountain Lake, However, it is recognized that logistical limitations,
statistical requirements and other related factors may necessitate a
narrowing of focus. It therefore is anticipated that this study may
concentrate its efforts within several selected landscape types and/or

confine its emphasis to avian fauna only.

Proposed aerial methods

Employing aerial photographs, existing basic data,and site

reconnaissance the terrestrial ecosystem surrounding Last Mountain Lake



will be classified into biologically functional landscape units (see
Lacate 1969). Gridded transects will be established within each landscape
unit. The landscape features within each transect will be detailed and
monitored throughout the study.

The study design will feature three transects within each (probably 5)
landscape unit in five seasons within each year. Seasons will be
divided into 10 day periods within which biological events on the study
site are assumed to be uniform. The day will be divided into four six
hour sessions. Each transect will be surveyed once per session per 10
day interval for presence, abundance, location and activity of fauna.
The landscape and environmental features associated with each observation
will be noted. Specific faunal survey methods have not yet been confirmed.
Modifications of the methods of Anderson (1970) and Bond (1957) are under
consideratione

Linear multiple regression analysis will be applied to the above
variables to identify the determinants of faunal composition by species
for each landscape unit. Significant variation among determinants will
be related to the ecological role of the species in question. A
predictive model of seasonal faunal affinity for landscape type will
be developed from these relationshipse

Data from field observations will be collected in a computer coded
format enabling transposition directly to cards for ready analysis.
Analytical procedures and experimental design will be confirmed in

conjunction with Biometrics Research Services,



Duration of project

Project 3/4-L52l is expected to require 21 months covering the
period from April 1, 1972 through December 31, 1973. This would
provide sufficient time and data to demonstrate the validity of the
hypotheses in question. Detailed phasing of the project will be

provided with the final project plan.

Personnel and cooperation required

Personnel: Principle Investigator
Technician (EG5 or equivalent)
2 summer students per season
Seasonal casual labor as required
Cooperation: Statistical consulting for experimental design and
analytical procedures — Biometrics Research Services, Ottawa.
Computer programming assistance - PMBRC Computer

Services Contractor plus a part-time casual programmer,

Financial reguirements

To be specified in the final project plan.
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