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Abstract 

This dissertation identifies a reduction which is currently occurring in the role of 
the earth sciences in the planning, management and intelptetation of the national parks of 
Canada. Through the analysis of the Canadian National Parks Act, National Park Policies, 
Systems Plan and the Natural Resource and Visitor Activity Management Processes, as 
well as information on experience in the United StateS, New Zealand and other countries, 
it is shown that theie is and has been a mle for the earth sciences in the planning, 
management and interprctation of the parts. Case studies of ten management plans from 
nine parks indicated that the natural mource management functions at individual national 
parks rarely identified the earth sciences as high priority management concerns .. Detailed 
case studies of Banff and the associated mountain parks (Yoho, Kootenay, Jasper), and 
Point Pelee National Park, along with interviews of park personnel. confirmed the 
findings that the earth sciences have never been afforded the same degree of management 
concern in the sample parks as have the biotic iesourccs. 1be development of ecosystem­
based management in response to the 1988 amendments to the National Parks Act bas 
further reduced the role of the earth sciences, due largely, to the definition of ecological 
integrity as a biological concept. In contrast, interpretation messages developed in the 
l 970's included the earth science messages to the same degree as biotic messages. 
However, the increasing focus of interpretation on the communication of resource 
management goals has resulted in significant reduction of earth science messages. Indeed, 
in Point Pelee the earth sciences have been completely omitted from the message 
framewo~ while in Banff the 1993 ecosystem plan makes no refeience to the earth 
sciences resources of the park. A number of explanations are suggested for this reduction, 
including the definition of ecological integrity as a biological concept, the lack of earth 
science expertise within the park system's staff, the engineering focus of earth science 
management. and the failure of academic geomorpbologists to become involved in the 
identification of earth science measures of ecological integrity. The dissertation 
concludes with a number of recommendations aimed at reversing the decline of the earth 
sciences in the planning, management and interpretation of the national parts. 
Recommendations directed towards Parks Canada include developing a balance in the 
park staff and staffing structure through the identification of some positions as earth 
science specialists. This could be accomplished as part of the redefinition of the roles of 
wardens. Research and training partnerships were identified as other means of beginning 
to address the reduction. It is recommended that earth scientists take advantage of the 
opportunities in the developing field of natural areas management. and that they seek to 
identify meaningful earth science measures of ecological integrity. It is also 
recommended that earth scientists conducting research in the parks be encouraged to 
become involved in the management and planning process. The study develops and 
presents an interpretation program for Banff National Park which links some of the 
features and processes of the park to ecosystem-based management and education. 
Finally, the study identifies a significant new area for research and application of the 
earth sciences within the evolving field of parks and protected areas planning and 
management. 
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CRAPrERl 

The Problem 
Introduction: TIie Problem and tile Approach 

Parks and protected areas in Canada are currently undergoing significant changes 

in the manner in which they are managed (Dearden, 1991, Dearden and Rollins, 1994). 

Among the more prominent of these changes are: 1) newly defined roles for interpretation 

(Butler, 1994); 2) the evolution of resource management from preservation through 

protection and management to integrated management (Eidsvik, 1985, Dearden, 1991) 

and; 3) the changing role of science and reseuch in the parks (Theberge, 1994). These 

changes are reflected in the 1988 amendments to the National Parks Act (Government of 

Canada, 1988) and in the revised Parks Canada Policy (Parks Canada, 1994). 

National Parks represent the highest level of legislative protection afforded the 

natural environment in Canada and around the world. As such, national parks provide 

unique opportunities to manage, interpret, and study natural processes in relatively 

pristine conditions. Furthermore, national parks should serve as examples of the scientific 

management of natural resources, whenever such management is warranted. Indeed, if 

holistic science-based management is not done in national parts, it is highly unlikely it 

will be done in more developed areas. Thus national parks are models for the 

incorporation of eanh science processes into ecologically sustainable parks, protected 

areas, and multiple use regions. 

Management, interpretation and research also serve to conserve and communicate 

the core values or functions of national parks, and changes in these functions have the 

potential to affect significantly the very values they are intended to protect. Historically, 

there has been a well defined role for the interpretation of biological, geological, 

archeological, and historical features and processes in Canadian and other national parks. 

In keeping with this, research was often encouraged to support the interpretation and 

management of park resources in order to maintain natural processes. However, as will be 

shown in this dissenation, recent changes to the manner national parks are managed in 
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Canada have alteml these relationships. And these changes have profound implications 

for the role of the earth sciences in park planning and management. 

Indeed, the ieview of the litaatme indicates that the national parks of a number of 

nations recognia the important role the earth sciences play in die management. 

interpretation and n:search of national parts. These park systems. like 0.nada, identify 

the significance of the earth sclenc:es in their broad mission sta1ements. However, in some 

cases. Canada in particular, the role of the earth sciences is reduced in the actual 

interpretation and management of individual park resources. Furthennore, in C,nada this 

reduction appears to be increasing as a result of a number of institutional changes 

affecting the park system. This reduced emphasis on the earth sciences is important 

because the national parks are the primary communicators of our nation's heritage and 

this heritage is, in part, the result of earth science processes. In addition, the earth 

sciences not only inform us about the past evolution of the landscape and biota, but are 

also a significant factor in contemporary evolution and development of biotic, abiotic and 

human landscapes. 

The argument presented in this dissertation is that as a result of changes in Parks 

Canada legislation, policy, and perception, the earth sciences have begun to be reduced in 

significance in the various strategies of Parks Canada. 1bis represents a serious concern 

as the earth sciences can and should play a significant role in understanding a variety of 

ecosystem functions, as well as in their manaaement, planning and intcrpietation. In 

addition, earth science resources reptWt a number of the values that parks protect and 

communicate. furthennore, given the leading role national parb play in the 

communication of park values and the scientific management of natural areas, any 

reduction in the role of the earth sciences in national parks could lead to the diminisbment 

of the role of the earth sciences in other jurisdictioa 

1bis argument can be developed in a number of ways. It is done here by 

addressing four objectives. The first objective is the identification or teeognition of a role 
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for the earth sciences in the various management strategies of Canada's National Parks. 

The second objective is to establish that the role of the earth sciences has been and is 

being reduced within the evolving management strategies. The third objective is to 

identify and assess possible ICISODS for the reduction. The fourth and final objective is 

presenting means of reversing the identified changes. 

The Approach 

1.1 Identification of a Role for Earth Sciences 

To address the first objective, this dissertation undertakes an analysis of the role 

of earth science conservation in the planning and management of the national parks of 

Canada. Three broad literature sources are reviewed to do this (e.g. Nelson, 1968, 1978, 

Dearden and Rollins, 1994). Parks planning literature in general is reviewed to identify 

what role, if any, the earth sciences should play in park management (e.g .. Nelson, 1978). 

A second source of infonnation is the roles that earth sciences play in national park 

systems outside of Canada. Parks Canada planning and policy literature is also reviewed 

to identify the role of the earth sciences in Canada's national parks. 

1.2 Reduction of the Role of the Earth Sciences 

The second objective is addressed through case studies. Initially, management 

plans for ten parks were reviewed to identify how the earth sciences are dealt with in each 

of the parks' primary planning document. From these ten, two parks, Banff (supplemented 

with information from the three other mountain parks; Iasper, Yoho and Kootenay) and 

Point Pelee, were chosen for a more detailed assessment based on a variety of park 

management and planning documents. These cases provided the basis for the 

development of an interview guide procedure which was applied in Banff, Yoho, 

Kootenay, Jasper and Point Pelee. It is difficult to generaliz.e about the system from these 

cases. However, the results ue very clear as to what is happening in these parks, and the 

suggestion that similar events are unfolding in other parks is advanced with caution. 
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Furthermore, it is possible that a similar reduction may be occurring in other park 

systems. 

1.3 Reasons ror the Reduction 

Interview responses. the literature review, and an evaluation of the changing 

legislative and policy environment of Parks C'.anada, provide evidence to suggest reasons 

why the reduction is occmring. The results of the interviews identify reasons arising from 

within the parks service. The literature review points to the ideas and role of earth 

scientists as another reason for the reduction. The legislative and policy review identifies 

both these sources as contributing to the reduction. 

1.4 Identifying Means of Reversing the Reduction 

The fourth objective, the identification of means of reversing the problem, is met 

largely through the suggestions provided by parks personnel in interviews. The BEAT 

(Balance, Ecosystem, Adaptive, Teamwork) framework (Mitchell, 1991) provides a 

framework for organizing these suggestions. In addition, the operational or functional 

framework of the Canadian park service provides a conceptual basis for considering past, 

current, and possible future roles of the earth sciences in the planning and management of 

the parks. Within this framework, education or interpretation is identified as the most 

imponant function of the parks and the most effective way of overcoming the reduction 

in the role of earth sciences in the parks. 

The research follows the interactive adaptive approach (Nelson, 1991). It moves 

from a general consideration of the potential role of the earth sciences in the 

management, planning and interpretation of parks and protected areas through the policy 

directives of the Canadian National Parks System, to case studies incorporating 

individual park management plans and activities, and to an investigation of the 

perceptions of park managers. The interactive adaptive approach is a research framework 

which recognizes that the changing context often tequires adaptations in approach. 'Ibis 
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was cenainly the case in this study in which the research methods tend to evolve as the 

study proceeded. 

1.S Structure and Contents of this Diaertation 

The dissertation begins with a discussion of the limited literature relating the earth 

sciences to the planning and management of national parks and protected areas. A 

framework for the discussion of the problem was developed through identifying a context 

for the eanb sciences in the general literature and international conventions on national 

parks, the literature on national parks and protected areas in other countries, the literature 

explicitly linking the eanh sciences to national parks and protected areas, and the system 

model of the Canadian National Park System. 

The case study methodology of the study is outlined in the third chapter. The 

justification is also presented for the focus on national parks. Additionally, other 

institutional arrangements for the practice of natural areas protection are identified and 

briefly discussed in relation to geomorphologic concerns. This chapter is, in essence, a 

discussion of the numerous false starts and dead ends encountered in the initial stages of 

defining the limits of the study. It documents the interactive adaptive methodology as 

employed in this study and identifies the strengths and limitations of the methods 

employed. The chapter identifies some alternative methodologies that might have been 

employed, given more time and financial resources. 

The fourth chapter presents and discusses the systems plan of Parks Canada and 

outlines the manner in which it serves as a conceptual framework for subsequent 

discussion. In this chapter, the significance of the National Parks Act as well as the 

National Parks Policy is also discussed, focusing largely upon the evolution of these 

documents to the present, notably in regard to the role of the earth sciences in national 

parks. 

The fifth chapter presents case studies of several national parks. It focuses upon 

the information contained within the individual park management plans and relates this to 
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what is known about the specific earth science resources of the region represented by the 

Park. as well as what is known about these resources in a more general sense. In this 

chapter, ten management plans representing nine different national parks were reviewed. 

Chapter 6 presents detailed case studies of two parks, Banff and Point Pelee. Parle 

documents pertaining to all levels of management and planning are screened for 

information relating earth science features and processes to management and planning 

decisions concerned with resource conservation (management), interpretation, and 

research. In addition, site visits and interviews were conducted with park personnel to 

further estimate the level of importance ascribed to earth science resources. This chapter 

focuses upon specific site plans, rehabilitation priorities, the environmental assessment 

and review process, zoning priorities, and environmentally sensitive site identification 

and protection. 

Chapter 7 presents the results of the interviews conducted in Banff, Jasper, Yoho, 

Kootenay, and Point Pelee. These results provide evidence to support the findings of the 

analysis of the various management plans. In addition, the results of the interviews 

identify reasons for the reduction in earth science and suggest means of reversing this 

trend. 

Chapter 8 discusses the results of the preceding chapters and presents the 

argument that recent changes to the National Parks Act appear to have begun the process 

of reducing the role of the earth sciences in the management. interpretation and reseuch 

of the national parks. It is recognized that earth science is still considered in broad 

generalized statements in the Systems Plan, as well as in the goals and objectives of the 

management plans of the national parks. However, at the level of management and most 

imponantly of interpretation, the majority of plans do not provide for the earth sciences. 

Most resource managers (wardens) within the parks service indicate that earth science 

features and processes have never been a major management concern. lnteipteters 

indicate that the earth sciences do not fit the new message framework which seeks to 
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identify ecological integrity as the major theme. This final Chapter summarizes the 

conclusions of the previous chapter and presents recommendations arising largely from 

the interviews of park employees. 

In summary, this dissertation undertakes an investigation into the nan= of the 

role of the earth sciences in Canada's national parks. It identifies what has been done, 

what is being done elsewhere, what is currendy happening in Canada {reduction), why 

the reduction is occurring and what can be done about it. The study does not identify if 

similar reductions are taking place in other national and provincial park systems. 

However, the changes that are occurring in Canada' s national parks and the inferred 

reasons for this occurrence suggest that similar reductions may be occuning elsewhere. 
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CIIAPl'ER2 
Litenture review 

The first objective in this dissertation is to establish that there is a role for the 

earth sciences in the planning and management of Canada's national parks. The following 

discussion will identify some of the roles of the earth sciences in national parks through a 

review of related park literature. The literature is discussed in four separate sections 

corresponding to: international conventions on national parks; the specific experience of a 

number of countries with national parks; the literature explicitly linking the earth sciences 

to national parks; and finally, Canada's national parks. This review is presented largely in 

order to develop a conceptual framework from which to discuss the role of the earth 

sciences in national parks. 

Arising from the identification of the internationally recognired values and 

purposes of national parks, three specific functions of the Canadian park system are 

identified as areas in which the earth sciences have an important role. These three 

functions are management and conservation, interpretation, and research. These three 

functions are identified in the Parks Canada policies of 1979 and 1994 (Parks Canada, 

1979, 1994). The functions should not be interpreted as being separate from one another 

but as integrated. 

Indeed, the lines between these functions often blur and overlap. Preservation and 

conservation require natural resource managemen'7 and interpretation relates to 

education, tourism and recreation. Research infonns us about park resources and provides 

the data upon which resource management and interpretation are based. Interpretation in 

tum educates the public not only about the resources of the parks but also about threats to 

these resources and the management practices of the park. Thus, interpretation and 

research are management tools. While the National Parle Policies (Parks Canada, 1964, 

1979, 1994) and the Act and its amendments (Government of Canada, 1934, 1974, 1988) 

recognize research along with resource management and education as functions of the 
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national parks, there is no planning document for iesearch equivalent to the Natural 

Resource Management Policy Parks Canada, 1979) or Visitor Activity Management 

Policy (Parks Canada, 1986) with respect to research. 

2.1 lntemational Contest and the Val• of Parks 

In response to increasmg destruction of wilderness and natural habitats across the 

globe, many countries ue developing environm:mal conservation and protstion 

strategies (Nelson. 198S, McCloskey and Spalding, 1989, Trudgill. 1992). 1be various 

categories of protected areas (e.g. national park. wildlife tefb~ game preserve. 

provincial part. wildlife management area. ecological reserve) allow for a wide variety of 

different uses. Among the different categories. national parks are rccognif.ed u providing 

the highest level of proteetion (CNPPA, 1969). In 1969 the International Union for the 

Conservation of Nature recommended that the term national part be reserved for sites 

which meet specific criteria; i.e. "a national park: is a ielatively large area 

1. where one or several ecosystems are not materially altered by human 
exploitation and occµpation. where plant and animal species. 
pomomlJolg&fcal uw and habttap are of special scientific interest. 
educative and reaeative interest or which contains a natural landscape of 
great beauty and 

2. where the highest competent authority of the country bas taken steps to 
prevent or to eliminate as soon as possible exploitation or occupation in 
the whole area and to enforce effectively the respect of ecological, 
1eomorphological or aesthetic features which have led to its 
establishment and 

3. where visitors are allowed to enter, under special conditions, for 
inspirational, educative. cultural and recreative purposes." 

In addition, the LU.C.N. requests that nations not designate as national parts, 

areas which are strict scientific; Rserves, special reserves (fauna or flora reserves, 

geological or forest reserve etc.), managed by private institutions or lower authorities, or 

inhabited or exploited landscapes and mas when outdoor ncreacion takes precedence 

over conservation. 
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The I.U .C.N. resolution identifies a number of the values associated with national 

parks and explicitly identifies habitat conservation; scientific, recreative and educational 

interest; ecological, geomorphological and aesthetic values; and cultural and inspirational 

values. It is clear from the LU.C.N. resoludon that geomorphic features and processes are 

viewed as significant elements of the values of national parts. 

2.2 Conceptual Framework 

2.2.1 International Convention 

In the hundred plus years since the 1872 establishment of Yellowstone as the 

world's first national park, attitudes about the role of the parks have evolved and changed 

in response to the values of the larger society (Hummel, 1989). In spite of this evolution, 

the historical paradox of the parks reflecting the tension between use and preservation 

and the diverging views of nature that this reflects, continues to hinder park managers 

(Henderson, 1968, Cawley and Freemuth, 1993). Darling and Eichorn (1969) suggested 

that the paradox lay within the idea's origin in the Romantic movement, and represents a 

"reawakening of the awareness of nature that is so evident in the writing of Rousseau and 

in the poems of Wordswonh and Coleridge It as expressed for Americans by Emerson, 

Thoreau and Bryant.2 

These divergent views of nature are reflected in the values of national parks as 

identified in the international literature. As can be seen in Table 2.1, a number of "values" 

or benefits of the national parks have been identified and these range from the very 

practical such as the economic benefits associated with recreation to less concrete values 

such as cultural and spiritual benefits (Harroy, 1972, Standish, 1972, Taschereau, 1978, 

Hummel, 1989, Eidsvik, 1989, C.E.A.C., 1991, Prosser, 1976). As can be seen from 

l Signific:andy, die Romanlic Movement developed in response, and opposition, to lhe rise of the 
Newtonian world view and die identificaliOll of science and die scienlific method for undentanding die 

world. It is somewhat ironic that National Padt ideal which bas its J001S in opposilion to die scientific wcxld 
view, should now be turning to science as a primary means of managing die parks. 1bough not explicitly 
stated. this irony is not lost on many who advocale for a less reductionist scientific approach ( e.g .. 
Theberge. 1994) 
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Table 2.1 Values, Purposes and Functional Divisions of National Parks 

Values 

Ethical Environmental Economic 

Intrinsic Reasons Research Agriculture 
(All life bas a right to exist) (Monitoring, Knowledge (Gene Bank) 

Heritage Reasons 
and Understanding) 

Habitat for Harvested 
(Ability to understand our Scientific Reasons Species 

past) (Biological Diversity and (e.g. fish stocks, migratory 
Phx~II Process1)(Natma1 birds) 

Spiritual Reasons Laboratories Benchmarks) 
(Protection of Sacred Medicine 

Places) Health and Recreation 
(Respite and Stress Watershed Protection 

Cultural Reasons reduction) 
(Promote Cultural Identity, Soil Proteetion 

Foster National Unity) Promote Public Suppon for 
Habitat Protection and Tourism 

Aesthetic Reasons Sustainable Lifestyles (Regional Economic 
(Provide Inspiration) Development) 

Maintain Ecological 
Public Ownership Processes 

Permit Continued Evolution 

Preserve Range of 
Ecological Options 

Purposes of National 

Parks 

Education and Enjoyment Resource Protection Benchmarks and Research 

Parks Canada's 

Functional Framework 

Natural Resource Interpretation and Visitor Research 

Mana1ement Services 

(Sources: C.E.A.C., 1991, Eidsvik, 1989, Hmoy, 1972, Hummel, 1989, Prosser, 1976). 



Table 2.1, many of these values such as education, conservation and preservation, and 

research also reflect the purposes of the parks as identified in national parks mission 

statements. Indeed. from these purposes three basic functions of parks can be identified. 

These functions are interpretation, resource management, and research. The following 

text will discuss the expressed purposes of the Australian, New Zealand, American, 

British and Canadian National Park systems in order to identify how these three functions 

are managed in these parks systems and to develop a framework for the discussion of the 

changes occurring in the Canadian system, and the role of the earth sciences within these 

changes. 

2.3 The Parks 

2.3.1 United States 

As noted above, the World's first national park was proclaimed in the United 

States in 1872. The fundamental purpose of the national parks of the United States is 

' ... to conserve the scenery and the natural and historic objects and the wildlife 
therein and to provide for the enjoyment of the same in such a manner and by 
such means as to leave them unimpaired for the enjoyment of future generations.' 

(Darling and Eichorn, 1969) 

Traditionally, this mandate bas been interpreted to mean that the parks are to be 

managed for two conflicting purposes (Lemons, 1987). Within this mission statement is 

also the identification of a root to the parks system which is inclusive of geological 

features. In addition, the United States system provides for the recognition of National 

Landmarks for sites of specifically geological and biological interest (Dilsaver, 1995). 

Indeed, there has been concern raised that in identifying pot.ential national parks, not 

enough attention has been paid to biological concerns (Wright, 1994). 

Historically, American national parks have been developed with a focus upon the 

protection of primeval landscapes, but they have not usually been identified due to 

biological uniqueness (Kaye, 1991). Indeed, many early American national parks were 

identified based on unique landforms or geological features (Rownuce et al, 1978). As 
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the system developed, Leopold's (1949) view of the parks as serving to preserve a 

"vignette of primitive America" became a guiding principle of the 1964 Wilderness 

Preservation Act. This concept of wilderness in the parks was expanded to include the 

rehabilitation of previously disturbed sites (Allin, 1982). However, the major focus of this 

restoration work, and the criteria used to identify disturbance, focused upon biological 

considerations. These changes, and the growth and development of the sciences of 

ecology and conservation biology, have led to a greater emphasis being placed upon 

biological aspects of the system. 

This is not meant to suggest that the earth sciences have been overlooked. On 

balance, however, the literature indicates a focus directed toward biological 

considerations (Lemons, 1987). Yet in spite of the recent increased emphasis on 

biological concerns, there rcmains a commitment to the consideration of the earth 

sciences in the American national parks. The American parks system has shifted 

management emphasis away from the maintenance of steady state and toward the 

recognition of significant erosional events (Hayden and Dolan, 1974) and there bas been 

some research linking geomorphological processes to human impacts (Madej et al, 1994), 

climate change (Parsons, 1991) and the increased potential for natural hazards (Butler, 

1986, 1989, O'Connor and Costa, 1993). In spite of this, it has been suggested that 

research is the weakest link in the American national park drive toward scientific 

management of resource and interpretation (Pritchard, 1990). 

Finally the 1990 N.P.C.A. report on research and resource management in the 

U.S. National Park System identified four key areas of focus: education, ecosystem 

management, research and professionalization (Pritchard, 1990). The most significant 

conclusion of the report was that if research and resomce management programs were to 

survive, an enhanced commitment to interpretation was essential. Furthermore, it was 

recognized that research required a legislative mandate. The report made no explicit 
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reference to the role of the earth sciences in research and resource management in the 

parks. 

2.3.2 Australia 

Australia was the second country in the world to establish a national park with the 

identification of Royal National Park in New South Wales in 1879. However, unlike the 

other countries considered in this review, Australia's national parks are under the control 

of the individual states in which the parks arc located (Davis, 1989). Indeed, as recently 

as 1993, the articles of the World Heritage Convention (1972) were being proposed as a 

guide to the development of a representative system of national parks (Bridgewater, 

1993). In spite of this, the national parks of Australia contain and preserve a number of 

significant geological features and processes (Harris, 1992). As in Canada, and to some 

degree the United States, the national parks of Australia were initially established in order 

to provide tourism and recreation opportunities, no doubt reflecting the utilitarian views 

of the time. As a result, Australia's parks are also faced with the conflicting mandates of 

preservation and use (McKercher, 1993). Like North American parks, these conflicts 

center around appropriate use and the level of acceptable tourism (Wearing and Broe~ 

1991). 

Australia's system is biased towards the conservation of biological features and 

processes due in part to its unique flora and fauna (Lucas, 1972). The general policy with 

flora and fauna is to replicate, as closely as possible, the conditions which existed prior to 

the influence of Europeans ( Lucas,1972). 1bis policy parallels an early policy of the U.S. 

Parks Service which sought to establish " a vignette of primitive America .. .recreated as 

nearly as possible in the condition that prevailed when the area was first visited by white 

man" (Leopold, 1963). 

Many states have developed extensive intapretadon programs, although still 

without the centralized control and direction evident in other park system. As a result, it 

is difficult to assess the overall consideration given to the earth sciences in the 
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interpretation of Australia's national parks. Where earth science heritage features are 

interpreted, they are often done so with reference to the spiritual significance of specific 

features to the aboriginal peoples (Bridgewater, 1993) .. The lack of centralized planning 

for research, interpretation and resource management makes comparison with other 

jurisdictions difficult. 

2.3.3 New Zealand 

The current National Park System in New Zaland bad its beginnings in 1887 

when Maori chiefs asked that three volcanic mountains in the center of the North Island 

be awarded to the crown for the purpose of establishing a national park (Lucas, 1972). 

Tongariro National Parle was formally proclaimed in 1894 and over the next 50 years 4 

other parks were proclaimed. 

The National Park Act followed much later in 1952 and was enacted "for the 

purpose of preserving in perpetuity .... areas of New l.ealand that contain scenery of such 

distinctive quality or natural features so beautiful or unique that their preservation is in 

the national intcrest"(l9S2). In many ways the sentiments expressed in this purpose 

statement echo the American and Canadian Parks Systems mission statements, in spite of 

the Act being written much later. 

There is in the 19S2 Act, provision for a wide representation of natural 

ecosystems incorporating outstanding scenery (Lucas, 1972), and many New Zealand 

national parks were recognized on the basis of the spectacular geological features 

associated with them. In keeping with the significant role that the earth science 

environment has played in the national puks of New ZeaJand, many parks emphasize this 

in marketing, tourism (Budowski, 1978) and interpretation(McSweeney, 1985). In 

addition, the high energy, alpine environment (Johnson, 1986, Thorsen and Hutchinson, 

1992) creates significant natural hazards related to a variety of mass wasting processes 

(Dingwall et al, 1986). While there has been some research relating mass wasting to 

anthropogenic causes (Brown, 1990), there is yet little information relating high energy 
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events to ecological processes or climate change in parks in New Zealand. The literature 

suggests that in New Z:aland the earth science have not been diminished in their role in 

the National Parks. However, there is little indication in the literature that the concept of 

ecological integrity has assumed preeminence in the national parks of New 7-eaiand. 

2.3.4 Great Britain 

The national parks of Great Britain do not confonn to the LU.C.N designation of 

national parks and are of the category described as special reserves {Simmons, 1978). 

This is not necessarily surprising given that England entered into the national parks arena 

nearly 50 years after the United States. Furthermore, it is reflective of a country whose 

landscape has been greatly modified by human activity. This, alone distinguishes the 

British park system from the others discussed here. In fact, a major goal of the British 

system is to protect the integrity of the countryside and landscapes (Simmons, 1978, 

Willis and Garrod, 1992). Indeed, the idea of wilderness is rejected in British Parle 

management (Henderson, 1992). To this end, the British are much more accepting of 

physical interference in order to maintain preferred landscapes (Henderson, 1992, 

O'Riordan ct al, 1993, Willis and Gaaod, 1992). 

Finally, and perhaps most significant, in spite of the great differences between 

British parks and the others discussed here, the British parks also arc faced with the 

contradictory purposes of use and preservation (Simmons, 1972). What differs, are the 

values that are to be conserved, these being cherished landscapes and countryside as 

opposed to wildemess or ecosystems. It has been suggested that this rcflects a comfort 

with those modified landscapes, while the North American obsession with the 

preservation of wilderness reflects concern over the rapid disappearance of previously 

untrammeled wilderness (Henderson, 1992). 

With the possible exception of the national parks of Great Britain, the park 

systems examined above all implicitly recognize a role in the conservation of geological 

as well as biological resources. In some cases, the park systems emphasize biological 
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features and processes at the expense of geological ones .. The literature indicates that in 

New 2.ealand and the United States, the importance of the geological component of the 

environment is generally well represented and incorporated in interpretation and resource 

management. However, the changing role of national park systems in public 

consciousness and in national sustainable development strategies bas begun to shift the 

focus in some part systems to the biological importance of these areas. This bas been 

paralleled with a rapid reduction in financial resources .. As a result. the limited resources 

of park managers aie often focused upon the what is currently perceived to be the 

problem. 

2.3.S Canada's National Parks 

Over one hundred years ago, Qnada's first national park was established in an 

area that is now encompassed by Banff National Park in order to protect several hot 

mineral springs and the surrounding lands from sale, settlement and squatting (Nicol, 

1968). The original reserve covered just 26 square kilometers, was expanded to 673 

square kilometers with the establishment of the Rocky Mountains Park of Canada and the 

Rocky Mountain Parks Act of 1887, and currently encompasses 6641 squaie kilometers 

adjoining three other national parks in the 20,160 square kilometer Four Mountain Parle 

Block (Lothian. 1987). During the ensuing one hundred and ten years, Canada's national 

parks have developed into a system encompassing 42 national parks representing 32 of 39 

terrestrial natural regions (see Fig. 4.2) and 4 of 29 marine regions (Rollins, 1994). 

Throughout this early period of development, the preservation of the landscape 

for purposes of public use and enjoyment bas been one constant, if seemingly 

paradoxical, goal of the national parks (Henderson, 1968, McN~ 1994). This paradox 

was one of the major themes raised at the 1968 conference on Canada's national parks 

(Nelson et. al., 1968). 
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2.3.6 Geomorphology and Canada's National Parks 

In discussing the nature of the role of the earth sciences in the planning and 

management of Canada's National Parks, it is useful to consider the role within the 

functional framework of the Park System. This framework bas developed from the values 

of National Parks identified in Table 2.1 (Inuinsic reasons, Heritage, Scientific, 

Aesthetic, Research, Ecological processes, Physical processes, Recreation, Promote 

support for parks). Indeed these functions were developed in order to protect and 

communicate these values and have been recognized in parks systems around the world 

Thus, earth sciences relate to parks goals and objectives through the functions of 

interpretation and natural resource conservation and research. Although not currently an 

explicitly defined function within the parks system bureaucracy, research represents 

another important role of parks and is recognized as such in the Act (1930, 1988) and 

Policy (1978, 1994). A review of the academic earth science literature dealing with 

interpretation and resource conservation functions of park management provided little 

infonnation. In contrast, much pure earth science research takes place within the national 

parks (i.e. Banff Resource Description and Analysis). Yet this research is rarely directly 

related to park values, beyond the recognition that the park bas provided a relatively 

undisturbed site for the study of certain natural processes. 

2.4 The Role of Management 

Management of national parks is necessary because few parks are sufficiendy 

large or undisturbed by human activity (Cuny•Lindabl, 1972). As a result, in order to 

protect the values for which the parks were recognized, active manipulation is often 

required. In addition, the management of the parks' natural resources is sometimes 

necessary for the protection of the public and of park facilities. 

However, in general, the use of earth science information in planning and 

management bas been limited to its role in identifying "natural regions" (Bostock, 1970, 

Parks Canada, 1972). This information is presented as descriptive and does not deal with 
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process or change. In contrast there are many ecological land classification syst.cms in 

which process in general is recognized as a constraint to particular activities (Bastedo, 

Nelson. Theberge. 1986). Even in the latter instance. earth science features and processes 

tend to receive relatively little stress in planning and management in comparison with 

biotic features and processes. Often. management entails the management of human 

access to particularly sensitive sites. In this case recognition of the significance and 

sensitivity of the site is an important factor in management. 

Much information exists in the published literature regarding the earth science 

features and processes in the Canadian national parks. Much of this information is 

catalogued in various Resource Description and Analysis documents for national parks 

(e.g. see Parks Canad1t 1987, 1985). This information is intended to guide the natural 

resource management process and the visitor activity management process in conjunction 

with the park management plan. 

The management of eanh science resources in Canada's national parks has been 

dominated by an engineering approach (Haney. 1.993, pers. comm., Syme, 1994, pers. 

comm., White. 1994, pers. comm.). As noted by Gardner (1978), knowledge and science 

are not static and the value of infonnation changes in response to both changing theory 

and the changing requirements of society. Changes to resource management practice in 

Canada's parks reflective of an ecological approach should therefore engender changes to 

the engineering approach previously taken with earth science resources. Therefore. in 

order for information to be useful to the parks, someone must be available to collect and 

interpret the information in light of changing part requirements and earth science theory. 

2.5 The Role of Interpretation 

Interpretation is a key element of the Visitor Activity Management Process 

(V AMP)(Parlcs Onada. 1978). Interpretation is increasingly being viewed as a 

fundamental part of park management activities (Butler, 1994, Watson. 1990). In many 

ways interpreters are the front line staff of the parks and represent the only contact many 
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parks visitors have with park staff (Wright. 1990). As such, interpretation and interpreters 

are essential in communicating the values of parks and in educating the public about the 

park and its resources. Traditionally, intetpretation focused upon educating the public 

about the resources of the park. Programs and media focused upon the wildlife, the 

landforms and the history of the parks. More recendy, however, park managers arc using 

interpretation as a means to communicate the management messages of the parks as a 

means of engendering support for management activities. Thus, as management activities 

focus upon ecosystem management, so to will interpretive messages. It is this change of 

emphasis in interpretation and management that can potentially reduce the role of the 

earth science resources. This is one of the main questions addressed in the case studies. 

As noted earlier, much of the early Oate 1800's early 1900's) research in the 

national parks was of a variety that Gardner (1978) characterized as interpretive, meaning 

descriptive or exploratory in nature. Most recently, in part as a result of the development 

of the National Park SystemS Plan, there bas been the growth in interpretive research 

related specifically to park values. Much of this was done in the early and mid 1970's and 

can be seen to be a result of increasing interest in the scientific management of Canadian 

parks and protected areas. 

Much of this "markedly interpretive" work used systematic research results to 

highlight the significance and uniqueness of many aspects of the regions' earth science 

form and process, and to communicate this significance to a broader audience of park 

visitors (e.g. Bellyea, 1967, Baird, 1967, 1968, 1972, 197S, Muir and Ford, 1985). In 

addition, many interpretive works are not academic in nature and are produced as guides 

and souvenirs for park visitors (e.g. Gadd, 1986, Muir and Ford, 1985, Gadd and Yorath, 

1995). This interpretive wort does not link the earth sciences to the new ecosystem 

messages of interpretation and continues to follow the paaem of interpretation 

established in the 1970's. Nor is there at present any effort to make this link. 

2.6 Role of Research 
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It is useful to consider the role of research because research ideally provides the 

basic infonnation upon which resource management and interpretation decisions should 

be based. In addition, research provides one of the few areas in which literature exists 

relating to the eanh sciences in national parts u well as to their associated values. 

The values of uniqueness and representativeness so central to national parks ue 

also of major significance in research sites. Many of these locations provided research 

opportunities well in advance of park establishment (Gardner, 1977). Often the 

information collected as a result of such research was important in park establishment. 

This was most often the case when such research was of the type that Gardner (1968) 

characterized as interpretive, that is, research focused upon the uniqueness of the region. 

This contrasts with research Gardner identified as systematic. Systematic studies arc 

those which are concerned primarily with the description and understanding of the feature 

or process. Many interpretive studies rely upon systematic studies·for primary 

information. Paralleling the development of systematic studies in the sciences was an 

increase in the use of the national parks as sites for systematic studies throughout the 

most recent half century. 

In spite of an increase in interpretive research during the late 1960's and early 

1970's, and the publication of a number of books and articles concerning the geology and 

geomorphology of the parks, there was little direct applied research relating to 

management of the resources. It bas been suggested that this could be due to the fact that 

engineering approaches were most commonly employed where earth science "problems" 

were encountered (Haney, 1993, pen.comm.). In addition, Dmrant (1986) noted that 

applied work by geomorphologists has commonly not been published in the academic 

literature, in spite of the fact that application bas been stated as a significant goal of 

geomorphological research (McLellan, 1988, 1995). 

The significance of physiography in determining the natural regions which 

fanned the basis or framework for establishing a Canadian System of National Parks 

21 



(Rollins, 1994) is noted in Dearden and Rollins' book. along with some of the provisions 

for paleontological resources (Eagles, 1994). In addition. Eagles noted the importance of 

identifying abiotic reasons why protected areas exist, and used the example of Dinosaur 

Provincial Park in Alberta as one of a park being established to protect paleontological 

resources. 

A decade after the benchmark 1969 meeting, the 1978 Banff conference 

reexamined the issues identified in the previous conference and identified several 

emerging issues (Nelson ct al, 1978). The conflict between recreational and 

conscrvational uses of parks was a continuing and expanding problem (Nelson, 1978, 

Marsh, 1978). In addition, the conference identified the need for a much increased role 

for research during the intervening period (Gardner, 1978, Herrero, 1978, Theberge, 

1978). While Gardner identified the eanh sciences in bis consideration of research, both 

Theberge and Herrero focused upon the significance of biological research . 

In both the 1969 and 1978 conferences, the only specific references to geology 

and geomorphology are contained in Gardner's papers on research in the national parks. 

Indeed, these were also the only research papers presented. In both of these papers, the 

references to geology and geomorphology were used to highlight the significance of 

research in the parks rather than to identify a particular role for geology and 

geomorphology. 

Dearden and Rollins (1994) present a recent account of the status of planning and 

management of parks and protected areas in Canada. Here again research is recogniud as 

the key element in the scientific management of the parks. This is also recc,gniied by 

Parks Canada (Parks Canada, 1993). Again the role of the earth sciences in the planning 

and management of the national parks is 11UDirnaJly identified, reflecting the biological 

bias seen in earlier work. 
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2. 7 The Changing Roles of Parks 

The preceding sections have identified how the three functions of parks have been 

in employed in a variety of park systems. While these functions remain fundamental 

elements in parks management. the conceptual or philosophical basis of parks and 

protected areas planning and management is undergoing a significant evolution. And this 

has implications for how the functions will be performed and how the earth sciences will 

fit within the functions in the future. 

The past three decades have witnessed an ever increasing interest in the 

preservation of nature and the natural environment. While the United States Park System 

has experienced at least two major episodes of this, this is a relatively new movement in 

Canada (Nash, 1968). A brief period of citizen interest and activity developed through a 

newly formed National Parks Association as a result of a proposal for a dam on the Spray 

River in Alberta in the 1930's. The reaction was similar to the American reaction to the 

Retch Hetchy Valley in California about the tum of the 20th century. However, unlike 

the American movement, the Canadian one engendered no base of strong public support 

and the National Parks Association disappeared (McNamee, 1994). 

The resurgence of interest in Canada since the 1960's is strongly associated with 

the science of ecology in contrast to the earlier more spiritual American movement 

characterized by such individuals as Muir, Abbey and Leopold (Nash, 1968). The 

emerging profession of natural area planning and management is also strongly rooted in 

the biological and ecological sciences and, as a result. its associated literature is 

dominated by an ecological focus (Spicer. 1987). Indeed, Spicer (1987) and Iuclay (1987) 

both n~te that only rarely is the rationale and significance of earth science representation, 

conservation , and management discussed in the literature. 1bis view was confirmed by 

the review conducted for this thesis. 

Eidsvik (1985) and Dearden (1991) identify the evolution of four levels of 

management concern for parks and protected areas over time. In this framework (Fig 2.1), 
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Figure 2.1 Evolution of Scientific and Management 
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early management is characterized as being concemed with preservation, that is the 

legislated protection of the land from development. With increased resource 

developmtnt, it was the recognized that national parts required boundary protection and 

the prevention of trespass. Increased recreational pressure in the 1960's brought about the 

awareness that such protection and associated passive management were unable to cope 

with the stress of increased use, and active manapment techniques have begun to be 

employed, for example controlled burning. Most recently, {1980's) it has been recognized 

that many problems facing protected areas originate beyond their boundaries. For this 
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reason, integrative or ecosystem-based management is advocated. Furthermore, it was 

recognized that management of individual species often had unforeseen impacts on other 

species and their habitats. 

In association with these changes, there bas been an increasing recognition of the 

imponance of science in the management of parks and protected. areas ( Eidsvik, 1991, 

Willison et~ 1992). However, as recently as 1991, the Acadia Conference on Science 

and the Management of Protected Areas did not identify a role for the earth sciences in 

the scientific management of parks and protected. meas~tllison et al, 1992). 

Given these changes in the conceptual framework within which the three 

functions of parks operate, the role that the earth sciences will or should play in the future 

deserves to be examined. 

1.8 The Earth Sdences and Natural Areas 

A number of literature sources were consulted in order to establish the roles the 

earth sciences have had and could have in the management of parks and protected areas. 

Individual national park systems were reviewed to establish the role the earth sciences 

have bad. The general natural areas management and earth science literature was 

reviewed to determine the role the earth sciences should have. Much of the literature was 

originally identified through Geo Abstracts. Major journals included, but were not limited 

to: Natural Areas Journal, Environmental Management, Ambia, Natural Resource 

Journal, Parks, Australian Par/cs and Recreation, Applied Geomorphology, Physical 

Geography, Canadian Journal of the Earth Sciences, GeoJournal, National Parks 

Magazine, New Zealand Geographer. 

The most significant contribution to the literature dealing with the relationship 

between the earth sciences and natural area preservation and management is contained in 

the 1987 geological heritage special issue of Natural Areas Journal (Spicer, 1987, 1uday, 

1987). In that issue, the lack of literature relating the earth sciences to natural areas 

preservation is noted as a significant gap, one which the special issue begins to address. 
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Juday (1987) identified three reasons why natural area professionals should 

consider earth science along with biotic features and processes. First, it is often difficult 

to separate biological from earth science features and processes in any ecosystem. 

Second, geomorphologic features can often serve as smrogates for natural diversity 

description. Finally. geomorphologic - landform factors are often decisive in ecosystem 

support and evolution. These reasons do not address the significance of earth 

science/geomorphologic features and processes in and of themselves. In addition, they do 

not refer to the variety of reasons that have often been forwarded for the protection of 

natural areas generally, for example ecological benchmarks, scientific value, and 

education (Table 2.1). 

Many of the principles that justify concern for the biotic component of the 

environment can be applied equally to the abiotic or earth science component. Earth 

science components provide life support functions as well as the basic elements of 

elevation, slope, aspect. drainage, and denudation which in combination with climate, 

soils, and parent materials form the very foundation of many distinct environments and 

their associated biotic communities. Additionally, geological and gcomorphologic forces 

play a significant role in the evolution of new species. Physical isolation accomplished 

through geological and geomorphologic processes is often responsible for the evolution 

of new species through island specialization, ecotype differentiation, and niche 

specialization (Juday, 1987). Many of these processes are evident in the National Parks of 

Canada, although not often is the significance explicitly recognized. 

Earth science features and processes are not subject to extinction in the same 

manner that plants and animals are. However, some of the processes that produced many 

of the earth's surface features are no longer active. In this sense the removal of such 

features through aggregate mining of esters and other glacial deposits is effectively a 

permanent loss. Many of these features provide information regarding past environments 

and subsequent environmental change and their loss therefore, represents a significant 
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information loss. Furthermore, knowledge of past environmental change is critical in 

identifying future global changes. 

The composition of current national parks and other protected areas is contingent 

upon the interplay among climate, geological and geommphologic features and 

processes, time, and the niche adaptations of the component organisms. In Canada many 

current landscapes are the legacy of Pleistocene glaciations (Prest, 1972), which over 

time will be modified by contemporary geomorphologic processes into new landscapes 

and different environments. Therefore, a thorough understanding of the features, the 

processes that created them, and the current processes that are altering them is essential to 

an understanding of any ecosystem. 

Physical landscapes and their biotic communities are not static. The management 

of our natural areas requires an understanding of not only the biotic assemblag~ but also 

of the abiotic as they II are inextricably linked to the past evolutionary development of 

biota, to contemporary ecosystem support functions, and to the future physical and biotic 

character of natural areas" (Juday, 1987, p. 138.). To this we should add, the significant 

role that geomorphologic processes have on the current physical characteristics of the 

ar~ a role that is often not well understood. 

Thus, it can be seen that management of abiotic form and process is necessary for 

the protection of the physical component of our natural heritage, for public knowledge 

and the associated educational value, as well as for research and further study in order 

that we can better understand the whole of our natural environment. Indeed, the past can 

provide clues to the future. Thus, an understanding of the processes which resulted in the 

current landscape can help with future resource management concerns, for example the 

occurrence of avalanches, slides, floods and other hazards to the park user (Gardner, 

1986, Butler, 1988, Dingwall, 1988). In addition, there are intrinsic reasons for 

interpreting, managing and researching the abiotic component of the environment 
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2.9Summary 

The central concern of this dissertation is that there are opportunities for eanh 

science theory and knowledge to contribute to the management of the national parks and 

that this contribution goes beyond basic interpretation and physiographic identification. 

These opportunities have not been identified well in the literature. However, the 

opportunities identified for biotic resources are suggestive of the tremendous potential 

that exists. furthermore, it is necessary that the eanh sciences be considered along with 

the biological sciences in order to achieve the parks legislated mandate of maintaining 

ecological integrity. Holistic ecosystem-based management requires that the entire system 

be considered. 

It bas been suggested that much of our understanding of biotic evolution is too 

reductionist (Theberge, 1994). Banh science research in Canada's national parks has 

already provided a significant expansion of evolutionary understanding through the 

reinterpretation of the significance of the Burgess Shales (Gould, 1989) .. Other important 

relationships have been identified by Juday (1987). This thesis suggests that there may be 

many other ways in which the eanh sciences can contribute to our understanding of the 

ecosystem at a variety of temporal and spatial scales, but their relevance must first be 

recognized .. That is, the eanh sciences offer tremendous promise in contributing to the 

ecosystem based management of our natural environment. In addition, significant 

discoveries or ecological links derived in national parks and other protected areas can 

ensure better management of resources in more developed areas. In addition to the roles 

identified above, the implications of global change and climate change hold enormous 

potential for earth science research, particularly in respect to identifying and monitoring 

key indicators of change. Furthermore, global and climate change have serious 

implications for process operation rates and natural hazard return intervals in the highly 

dynamic environmenu of national parks. These, in tum, provide opp0rtunities for the 

interpretation of the earth sciences as an active pan of the ecosystem. 
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This chapter has identified a number of roles the earth sciences can and should 

play in the management of parks and other protected areas. However, it has also been 

shown that rarely are these roles explicidy recognized in the literature associated with the 

planning and management of natural areas. In terms of what role the earth sciences play, 

most of the park systems reviewed recognize the physical landscape as an important 

component of the nation's heritage. However, based upon the literature available it is 

difficult to determine if the role is decreasing, remaining the same, or increasing. Indeed,, 

this was one of the motivations for the study. 

In terms of the roles the earth sciences should play, there is clearly a need for a 

stronger link between earth science processes and other ecosystem processes. This view 

is echoed for the role of the earth sciences in environmental impact statements (Lewin, 

1975). This,, too, was a motivating factor for the study .. Becau5ey if the earth sciences have 

important roles to play in the management of natural areas, why isn't it happening. And in 

particular, why isn't it happening in national parks. 

The international literature on parks and protected areas identifies a number of 

values of parks and these values are often reflected in the earth science heritage of the 

parks. Within the national parks of Canada and indeed a number of other national park 

systems, we can identify three broad functions which serve to protect and communicate 

these values. These functions are natural resource management (ecosystem management), 

education (interpretation), and research. The international experience, and indeed 

Canada's experience, with national parks suggests that there are mies for the earth 

sciences in the administration of these functions, and that there are reasons to expand 

these roles. However, changes to the philosophical framework of park management 

suggests that the role of the earth sciences might be CbanlUlg with respect to these 

functions. 

These three functions fonn the basis of the conceptual framework within which 

the changing role of the earth sciences will be discussed in subsequent chapters. 
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CRAPl'ER3 

Methods 

3.1 The Case Study Approach 

The case study approach was selected because it allows for a very detailed 

evaluation of how programs and individual parks manage and interpret the earth science 

resources (e.g .. Lowry, 1994, Prosser, 1978). In addition, the case study allows for the 

consideration of both documentary (historical and current), interView, and anecdotal 

information (Miles, 1995). The case study allows for the simultaneous study of a large 

number of attributes, the consideration of changes over time, the inclusion of anecdotal 

information, and the identification of causation as developing from a variety of sources 

(Miller, 1983). Finally, the case study approach is a comprehensive approach that allows 

for the incorporation of a variety of techniques (Babbie, 1973, 1992). Because this study 

was focusing upon the national parks of Canada and the various bureaucratic levels of 

planning and management, a variety of documentary and field evidence was available for 

the study. Each infonnation source provided insight into different aspects of the role of 

the earth sciences in the planning and management of the national parks. Table 3.1 

identifies how the methods and information sources relate to each of the four objectives 

identified in Chapter 1. 

The case study approach is not without its shortcomings. Perhaps the most 

significant criticism concems the degree to which the case study results can be 

generalized (Babbie, 1992). To some degree this was accommodated in this study 

through the inclusion of a number of cases. In addition, the study looked at system and 

higher level planning policies in response to concerns about generalization. 

3.2 Development of tile Research 

As originally envisaged, the research was to compare the preservation and 

management of geomorphologic processes and fonns under a variety of protected area 

designations. It rapidly became apparent, however, that this would be unworkable. First, 
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as identified in Chapter 2, many of the various institutional arrangements dedicated to the 

protection of parks and protected areas do not specifically refer to earth science features 

or processes as a part of their mandate. For example, many wilderness ueas and 

ecological reserves are dedicated exclusively to the preservation and management of 

wildlife and other biological resources (Taschereau. 1988). Even where there is the 

recognition in principle of the importance of geological and geomorphologic resources 

within the definition of the natural area, this is usually limited to protection of specific 

features. Perhaps more significant, however, is the fact that many of these other 

designations provide no defined legislative basis or policy for the role of geological and 

geomorphological features and processes. 

Table 3.1 Relation of Methods to Objectives 

Objective 
1. Identify the role of the Eanh Sciences 

2. Document Reduction 

3. Reasons for Reduction 

4. Addressing the Reduction 

Method 
International Experience 
Literature review 
Content analysis of Act and Policy 

Case studies 
Content analysis of Management Plans 
Content analysis of supplementary plans 
Interview guide 

Content analysis of Act and Policy 
Content analysis of Management Plans 
Case studies 
Interview guide 

Case studies 
Interview guide 

During the early stage of the research design, contacts were made with various 

provincial park systems along with the National Park System. It became evident that few 

provincial park systems had developed systems plans that identified regional preservation 

priorities, and of those that bad. only one. Ontario. included provisions for the 

preservation of geological and geomorphologic features (0.M.N.R., 1980). In addition, 

the Ontario System provided some direction to the research through the identification that 
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the focus of the system was exclusively on features. Other jurisdictions, notably Albe~ 

Saskatchewan and British Columbia. were in the process of developing systems plans and 

used geological and geomorphologic or physiograpbic regions m the identification and 

preparation land classificadons(Achuff etal, 1988, 1993, B.C. M.E. L. P., 1994). 

Manitoba was developing a system plan for its provincial parks (M.D.N.R.. 1985), 

however, the draft document and subsequent revisions provided little emphasis upon 

geological and geomorphologic features and processes. The draft document identified 

only 27 "significant " physical features in the province. 

It became evident that the goals of many provincial park systems were quite 

disparate. For example in 1990, Nova Scotia, New Brunswick and P.E.L were 

predominantly interested in providing a marketable tourist experience through their 

respective park systems and did not recognize natural area preservation as a major goal 

The wide variety of goals expressed by the various provincial parks systems along with 

the general lack of systems plan development suggested that a comparison between 

various systems would not be a productive approach. 

The status of the various provincial systems was re-examined following the 

conclusion of the data collection. This follow-up has also confirmed that earth science is 

neglected and, strengthened the impiession that there is an increasing emphasis on 

biological criteria in the identification of candidate natural areas. From a truly holistic 

perspective, this approach fails to consider most important aspects of the physical 

environment, the processes that created the features and the interaction of these processes 

with other components of the system. 

Previous work by the author had established that the Act and Policies of the 

Canadian National Park System provided explicit diJection for the incorporation of 

geological and geomorphologic features and processes in the planning and management 

of the parks. As a result, the focus of the research was redirected exclusively toward the 

national parks. 
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Case studies of national parks were used for a several imponant reasons. First, it 

would be impossible to assess the status of the earth sciences in all of the national parks 

of Canada given the number of p~ financial constraints, and logistical problems of 

data collection. Second, the case study would allow for an in-depth analysis of a few 

parks. and thus permit assessment at a more detailed level Third, the set of laws. policies 

and regulations governing the management and planning of the national parks provided 

excellent background information on the role of geology and geomorphology in the 

national park system generally. Fourth, the case study approach allows for a more 

comprehensive assortment of techniques. as differing data sets (documents, interview 

responses) are collected. 

As the research continued. the context in which the research was being conducted 

evolved in response to changing institutional mangements and other conditions (Nelson, 

1991). The amendments to the National Parks Act in 1988 provided the basis for the most 

significant of these changes as individual parks began to adjust their management 

priorities to reflect the changes in the Act. In addition. a new parks policy was released in 

1994, reflecting changes to the Act. Commensurate with these changes, many parks were 

also completing various aspects of their individual park planning processes. The 

provisions required of the System Plan of 1972, Natural Resource Management Planning 

guide of 1982, and the Visitor Activity Management Planning guide of 1986 were all in 

various stages of completion in various parks. Given the changes to the Act and Policy, 

many of these management plans are now in need of revision. Indeed, many of the parks 

considered in Chapter S of this study are in the process of revising their various 

management plans to reflect these changes. 

These changes engendered an additional focus to the research (Nelson, 1991). 

Where the previous Act and Policy provided for the equal weighting of geological and 

geomorphologic resources in decision making, the new act and policy identified 

ecoloajcal intc;l[ilY as the primary focus in acquiring, managing and administering 
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heritage sites. This is not necessarily a problem. However, the definition of ecological 

integrity does not explicitly identify a role for the earth sciences (Serafin et al, 1990). 

Furthennore, the definition of ecological integrity itself is elusive. Thus, the relationship 

of the earth science component of the ecosystem to the remainder of the system emerged 

as a point for attention. The significance of this point will be elaborated upon in 

subsequent discussion. 

3.3 Case Study Methodology 

The primary method of the case studies was the analysis of park documents 

(historical and cuncnt). The park documents fonn a series of increasingly specific 

recommendations and guidelines as to the appropriate activities of the parks and the 

purpose of the parks within the system. Furtbennore each set of documents is guided by 

the previous document set. Thus, the documents provide a clear and direct record of the 

manner in which management should be practiced in the parks (Dilsaver, 1994). Each 

document was systematically evaluated for references to earth science heritage. The 

functional framework encompassing resource management, interpretation, and research 

fonned the basis of the document search. That is, each document was initially scanned to 

identify the sections that dealt with these functions and then each of these sections was 

systematically assessed for references to earth science featmes, processes and effects. 

Earth sciences were interpreted very broadly, and included references to all 

physical earth surface features and processes but excluded direct references to pedology, 

hydrology and glaciology. For example, in the Banff ParJt Management Plan there are 

references to the removal of old dams on the Spray River. 1bis was inteipreted as a 

reference to earth science process. Similarly the reconstruction of the dam on Johnson 

Lake was considered a reference to geomorphological processes, as were erosion control 

mechanisms on HooDoo Creek in Yoho. 1bis process is described in greater detail in 

each of the following three chapters in which the various documents are analyzed. 
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Fonnal content analysis was not employed in this study, although many 

characteristics of the method were employed. Content analysis is often employed in the 

analysis of historical documentary data (e.g .. Famer, 1994, Nelson and Kreutzweiser, 

1988) where there is a large amount of information to be considered (Camey, 1972). In 

addition, content analysis is often used and is aptly suited to assessing change over time 

and is particularly appropriate for analyses of events in the news. (Camey, 1972). 

Generally, only a sample of the documents under consideration is selected. In content 

analysis, references to events, ideas or processes contained in the documents under 

consideration are counted and seated to identify their strength or weakness, or the 

positive or negative sense conveyed. Changes in these characteristics over time and 

between document sets are compared. 

The strength of content analysis is in its systematic treatment of materials. In spite 

of this systematic treatment, content analysis still cannot eliminate judgment errors on the 

part of the scorer, nor does it negate the effects of inappropriate categories. In addition, 

the effectiveness of content analysis is determined to a large degree by the nature of the 

documents being considered (Camey, 1972). Ideally, content analysis is employed on 

documents with a continuous and lengthy record (Camey, 1972). In spite of the fact that 

the documents considered in this analysis do not meet such criteria for an effective 

content analysis, the general approach for a largely theoretically oriented content analysis 

(Carney, 1972) was employed in the systematic and objective retrieval of information 

from the documents (Table 3.2). Additionally, the categories employed (earth science 

features and processes) were clearly laid out to avoid losing infonnation. As such the 

consideration of what constituted an earth science theme was necessarily broad. The 

conceptual &amework based upon the functional attributes of the National Park System 

provides the basis for the systematic consideration of the park documents. By combining 

the systematic analyses of the documents collected for this study with the results of the 

field research and interview guide, the study was both longitudinal and 
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Table 3.2 Content Analysis Infrastructures 
(After Carney, 1972) 

Details of InfrasUuctme Tic~ of Content T cas CAL THEORE 

Recording Unit 
Context Unit 
Counting via 

Text 
Sample 

Aim 

FonnofComparisonuscd 
to assess data 

Criteria for nonns 

word 
sentence 

frequency, on computer 

ample 
multistage 

descripdonof11181lifest 
content 
direct 

inductive, from outside data 

theme 
chapter 

nontiequency, manual 
content analysis 

meager 
purposive 

inference from latent 
content 
indirect 

theoretical 

cross- sectional (Babbie, 1989). The study incorporates elements of a variety of research 

techniques (case study, documentary analyses, modified content analysis, field research, 

interview guide) and focuses them within a case study approach. This approach utilizes 

the strengths of various techniques while accommodating for their weaknesses. 

3.4 Study Site Selection : The National Parks 

Having determined that the study would focus upon the national parks of Canada 

and the role of geology and geomorphology in their management and planning, it became 

necessary to identify individual parks for the case studies. 

The existence of the National Parks Act, Policy, Systems Plan and the various 

resource management planning processes negates the need for random sampling. As all 

parks within the system are governed by the same laws, regulations, policies, and 

underlying principles, there is no logical reason to expect that any one park should 

markedly differ from another in its manner of resource conservation, research 

administration, and provision of visitor services and information. The System Planning 

framework provides for consistent application of resource surveys, inclusive of geology 

and geomorphology, in the identification of Natural Areas of Canadian Significance. 

The parks that formed the basis of this study were selected for a variety of 

reasons, many of which reflect the wishes of interested and affected parties. Th~ the 
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selection of the study sites was very much part of an interactive and adaptive process 

(Nelson, 1991). 

Case study selection began in consultation with personnel at the headquarters for 

the Prairie and Northern Region of Parks Canada in Winnipeg. This initial point of 

contact was, in large part, because the researcher was located in Winnipeg and access to 

infonnation and key personnel there was possible. Initial contact was provided through 

Stephen Woodley of Parks Canada, who was then coordinator of the Heritage Resources 

Centre at the University of Waterloo. 

The contact person at the Prairie Region office had previously been 

Superintendent of a number of national parks, as well as being instrumental in the 

development of the Natural Resource Management Planning process of Parks Canada. In 

addition, the contact was trained as a gcomorphologist and had significant interest in the 

research being undertaken. 

At the suggestion of the contact person from Parks Canada, four parks were 

initially identified as potential case studies. These were Banff, Point Pelee, Wood Buffalo 

and Prince Edward Island. Banff was suggested due to its original identification and 

designation as a national park on the basis of its geological and geomoxpbologic 

resources, notably its hot springs. In addition, as Canada's first and most well known 

park, Banff would provide a long and well documented history. Banff is also the site of a 

significant amount of research into the highly dynamic alpine geommphic environment. 

Point Pelee was suggested in part as a result of the contact's previous work in the 

park. More significandy, the park provides a valuable counterpoint to Banff, as it was 

originally identified and declared a national park solely on the basis of its biological 

resources. In spite of thi~ Point Pelee easily fulfills the requirements of a Natural Arca of 

Canadian Significance with respect to its beaches, sand dunes and other geomorphologic 

resources. Prince Edward Island was suggested on the basis of its significant and highly 

dynamic geomorpbic environment along with the contact's familiarity with the park. 
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Wood Buffalo was suggested due, in large part, to its unique history of altering and 

modifying river channels in an attempt to address changes to the Peace River Delta. 

Letters of introduction were sent by the Prairie Region Official to the 

Superintendents of the four parks and copied to the Chief Park Wardens and Chief Park 

Interpreters, requesting that they provide assistance to the researcher. Of the four parks, 

only Wood Buffalo did not respond to the requests for infonnation. The remaining three 

parks gave the researcher access to all aspects of planning and management documents. 

In subsequent meetings with the researcher's Ph.D. committee, concerns were 

raised about the selection of some parks and the level of detail that could be achieved 

with such a large sample. It was also suggested that if Banff were to be the main case 

study, the remaining three parks of the Four Mountain Park Block could provide valuable 

supplementary information. Furthennore, financial constraints precluded site visits to 

Wood Buffalo and Prince Edward Island. For these reasons, the Banff case was expanded 

to include Yoho, Kootenay, and Jasper National Parks as sources of supporting 

information. Prince Edward Island and Wood Buffalo were dropped. 

It was also suggested that, in addition to the major case studies, a number of park 

management plans be compared and that these should be representative of similar 

environments. For this reason the part management plans of Waterton Lakes and Kluane 

National Parks were also analyzed for their incorporation of geological and 

geomorphologic infonnation. Kluane Part and the Yukon Archives were visited during 

the field season of 1991 in order to gather documents related to geology and 

geomorphology and its role in the management and planning of Kluane National Park. 

The management plans used in the study were obtained from Banff, Iasper, Kootenay, 

Yoho, Waterton Lakes. Kluane (2), Point Pelee, Riding Mountain, and Wood Buffalo 

National Parks. 

A new set of introductory letters was produced by the Prairie Region office in 

1993, fanning the initial contact with key personnel in the three mountain parks of 
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Kootenay, Yoho and Jasper. In summary, the major cases were the Point Pelee and Banff 

National Parle with supplementary information obtained from Yoho, Kootenay and Jasper 

National Parks. 

3.5 Field Seasons 

Field work was conducted during May and September of 1993 and 1994. The 

spring and fall field seasons were selected in consultation with the previously identified 

contacts at the individual parks. May and September were identified as times during 

which most park employees would be both available in the parks and not be as busy as 

they would be during the peak summer months. 

The first two site visits to Banff National Park in September 1993, and to Point 

Pelee National Park in May 1994, were undertaken in an effort to collect documentary 

infonnation. However, it became apparent through these visits that much more 

infonnation was available through discussion with park employees. As a result, an 

interview guide was developed in order to ensure consistency in the collection of this 

type of information from park personnel (see table 8.1). 

In the first two site visits, Banff in September 1993 and Point Pelee in May 1994, 

the questions asked of park employees were not consistent in form or in application. 

Therefore, the interview process was begun anew in 1994 using a "modified snowball" 

sampling technique (Babbie, 1989) to identify appropriate respondents. 

The snowball sampling method is a purposive sampling technique, in many ways 

exemplary of the interactive adaptive approach. In the snowball technique the intent is to 

identify and interview all those involved in or affected by an event or process. In this 

case, this meant affecting or being affected by the planning and management provisions 

of the various park management plans and being involved in the interpretation and 

management of the parks resomces. 

In the snowball method, a key individual is identified in each of the study sites. In 

this case, the individuals were identified by informed personnel within the Park Service. 
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The process begins with the interview of the identified individual who, in tum identifies 

others within the system who can provide further information or another perspective. The 

process ideally continues in this manner until all identified individuals have been 

interviewed and the same names keep arising. In actual practice. the process is 

occasionally interrupted when some identified individuals are unavailable and time 

constraints do not permit closing the process. During this study, most identified 

individuals within each of the surveyed parks were interviewed. Where modifications 

were necessary. all attempts were made to follow-up with those individuals not 

interviewed at the site. In contrast, a purely random sample could result in the selection of 

a sample that might not be able to answer the questions as well 

The interview guide itself was developed in cooperation with park staff at the 

Prairie Regional Office and members of the Ph. D. committee. As noted previously, the 

guide was developed in an attempt to ensure that personnel at all the sample parks were 

asked the same questions. It was not originally considered as part of the research design 

and evolved as a result of the field visits. The lack of time was a significant factor in the 

decision to use an open.ended qualitative interview guide as opposed to a quantitative 

questionnaire format As with any methodology, the qualitative interview guide has its 

strengths and weaknesses, which can affect the outcome of the research. 

The open-ended interview guide allows for a much broader and qualitative 

assessment of the conditions of the park over a period of time. Perhaps the greatest 

strength of an open-ended guide is that respondents are allowed to provide their own 

answers and are not required to respond in the limited number of ways offered by the 

researcher (Babbie, 1992). Indeed, this is a major criticism of the questionnaire survey, 

the fact that respondents may be led to answer in a specific way about a problem or issue 

they have not considered. Indeed, the responses to the open-ended interview guide used 

in this study indicate this very fact, as many respondents indicated that they bad not 

considered the implications of the items raised during the interviews. However, in 
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gaining a more accurate representation of the thoughts of park personnel with regard to 

the earth sciences, the ability to analyze the information quantitatively was reduced. 

Using a fixed-response questionnaire would have allowed for a more quantitative analysis 

of the results. In the early stages of the research a tape recorder was used to record 

responses. However, this proved to be a distraction to the respondents. Tberef~ during 

the site visits, responses were recorded manually. 

During the final field seasons, site visits were made to four of the major case 

parks, Bantf, I asper, Kootenay and Yoho, and key park personnel were interviewed using 

a modified snowball sampling technique. The interview questionnaire consisted of 

sixteen open-ended questions and these are presented in Table 8.1. It was not possible to 

return to Point Pelee National Park. However, two of the three personnel identified 

through the snowball sampling technique were interviewed over the telephone. 

The September 1994 site visit to the mountain parks began in Yoho where three 

wardens and two interpreters were interviewed. One other interpreter was identified 

through the sampling process but was unavailable. Follow-up telephone calls were 

unsuccessful 

The second park visited in 1994 was Kootenay National Park. In this park three 

wardens and three interpreters were interviewed. All personnel who were identified 

through the sampling process were interviewed. 

The third park visited in 1994 was Banff National Park. In this p~ three 

wardens were interViewed during the field visit. Three interpreters were contacted 

through follow-up telephone interviews. The researcher was unable to mange for the 

interview of one warden and one interpreter, identified through the sampling method in 

Banff. 

The final park visited in 1994 was Jasper. In this park, only two interpreters were 

available to be interviewed during the site visit. Two wardens, one interpreter, and one 

private interpreter identified through the sampling process were not available. However, 
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follow-op telephone calls resulted in the interview of the park interpreter, the private 

interpreter and one of the two identified wardens. 

Finally, two independent researchers were identified through the snowball 

technique and both of these were interviewed. The interview schedule is summarized in 

Table3.3. 

Table 3.3 Wardens, Interpreten and Researdlen Interviewed in tbe Study versus 
Number Identified in the Snowball Samp6ng Tedmiq• 

(Le. # interviewed of the# identified through the sampling process) 

3 of 4 identified 3 of 4 identified 1 of 1 identified 

1 of 2 identified 4 of 4 identified3 1 of 1 identified 

3 of 3 identified 2 of 2 identified none identified 

3 of 3 identified 3 of 3 identified none identified 

1 of 1 identified 1 of 1 identified none identified 

11 of 13 identified 13 of 14 identified 2 of 2 identified 

In total 26 individuals were interviewed out of the 29 identified through the 

sampling technique. These represent 11 wardens, 13, interpreters and 2 researchers. 

In summary, the case study approach resulted in a research project that employed 

a variety of research methods in the spirit of the interaetive adaptive approach described 

by Nelson (1991). These methods included the historical documentary analysis, aspects 

of content analysis, and the interview guide. The approach was a qualitative one, focussed 

upon the thorough depiction and assessment of the conditions in the case parks over a 

limited period of time. As a result. there are some questions concerning the ability to 

generalize from the results. In retrospect, alternative approaches may have resulted in 

differing results. However, these would also have engendered a significant change in the 

research focus and still may not have ensured the ability to generalize the results. For 

30ne former interpret« now a private intelpletet. guide and writer. 
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example, a questionnaire survey of geomorphologists and other earth science 

professionals would have provided valuable information regarding the attitudes of earth 

scientists towards the roles of the earth sciences in parks and protected areas; however it 

might not have provided a detached pictme of what is actually happening in the park. 

Nor, could it provide any information regarding the dhection that the management of the 

parks may be heading. Nevertheless, such a survey of earth scientists is considered to be a 

high priority for future research. 
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Claapter4 

The Role of tile Earth Sciences ha the Cuadian National Parks System 

4.1 Introdudion 

In this chapter, the current role of earth science in the planning and 

management of National Parks in Canada will be discussed in a general sense. AB this 

discussion will focus upon Canada's National Parle System, it is appropriate to outline 

briefly the orgaoi?ation of the National Park System and identify the relevant body of 

associated legislation, policies, and guidelines. This will form the basic outline of the 

chapter. Subsequent chapters will deal with explicit case studies of individual parks. 

The Canadian National Parks System represents the highest degree of protection 

of natural features available in Canada (Nelson, 1978). The National Parks Act (1930, 

1974 and 1988) and associated policies and regulations provide the guiding principles for all 

levels of planning within national parks. In the following discussion, the relevance of the 

various levels of institutional structures that guide National Park management and 

planning u they relate to earth sciences resources are identified, descnl,ed and analyzed. 

This discussion begins with an examination of the Act of 1930 and subsequent 

amendments ( 1974, 1988). This is followed by a discussion of the Policy documents of 

1979 and 1994, and the significance of the changes therein to the prospects for earth 

science. Following this, the Systems Planning process (1972) will be descnbed and 

discussed, again in relation to its relationship to earth science conservation and 

management. 

4.2 The National Parks Act 

"The national parks of Canada are hereby dedicated to the people of Canada for 
their benefit, education and enjoyment, subject to this act and the regulations, and 
the national parks shall be maintained and made use of so as to leave them 
unimpaired for the enjoyment of future generations" (Parks Canada, 1974). 
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The Act in respect to the national parks of Canada has undergone revision since 

its earliest incarnation. The majority of these revisions have been incorporated to 

strengthen the provision for the protection of part natural resources .. Clause 4 of the Act 

quoted above, is from the original act and curies a clear conservation and preservation 

message. However, there is in this clause the seeds of a paradox. The issue of 

preservation versus use was one of the focal points in the first National Parks 

Conferences of 1968 and 1978. Panly in response to these apparently contradictory 

purposes, Parks Canada Policy was drafted to strengthen the provisions for the protection 

of resources. 

In recognition of the many changes that had occuaed in Canada and questions 

about the operational value of the guiding concept of wilderness, the Act was amended in 

1988. Significant changes to the Act included stronger provisions for the protection of 

natural resources and the recognition of the maintenance and restoration of ecological 

integrity as the primary goal of the part system. These changes are seen by many within 

the parks system as putting an end to the arguments concerning the dual purposes of the 

parks (Anderson, 1994, pers. comm.) 

In addition, the provision for the designation of wilderness zones within parks was 

strengthened with the requirement that any changes to the borders of such zones required 

the approval of the government by order-in-council .. The amendments also required the 

tabling of reviews of all management plans every five years in order to evaluate progress 

towards reaching the goal of attaining and maintaining ecological integrity 

4.3 National Park Policy 

The next level of organization is the Parks Canada Policy (1979 and 1994). The 

main purpose of the policy is to interpret the Act and provide an "integrated and 

comprehensive statement of broad principles to serve as a guide for more detailed policy 

statements on specific areas. n 
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In this study, the policy documents of 1979 and 1994 were available for analysis. 

Each of these documents reflects the requirements of the Act at the time of policy 

formulation. In tum each of the policies impacted upon the development of various park 

management documents fonnulated during their period of application. Most of the 

management plans consulted in this research project were guided by the provisions of the 

policy of 1979. However, a series of draft policies were produced after the amendments 

to the Act in 1988, leading to the development of the policy document of 1994. While not 

fonnally accepted, these drafts provided some direction in keeping with the amendments. 

The following discussion will address each of these policy documents separately 

as they relate to geology and geomorphology. The discussion will begin with a 

consideration of the policy of 1979. 

4.3.1 Parks Policy 1979 

The National Park Policy of 1979 was intended to provide a broad and 

comprehensive statement of principles and to serve as a guide for future initiatives. It 

replaced the policy of 1964. The document bas three parts. The first section provides 

overall policies for all Parks Canada initiatives. The second section provides policies for 

current activities and third section provides direction for the new directives of heritage 

rivers, Canadian landmarks and heritage buildings. The program policies are general 

policies which are expanded upon in the national park policies. 

The Parks Canada objective for national parks (1979) is : 

"to protect for all time representative natural areas of CanadiJIJl significance in a 
system of national parks, and to encourage public understanding, appreciation and 
appreciation so as to leave them unimpailed for future generations" 

• (Parks Canada, 1979). 

The policy provides direction for the National Park System, including policies 

which guide the identification (1.1), selection (1.2) and establishment of new national 

parks. Within these policy provisions are specific requilements that the area contain the 

greatest diversity of natural area themes, including geological, geographic and 

physiograpbic elements. 
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The policy (2.4.1) also guides the zoning process and notes that zone 1 (special 

preservation areas) will be so designated to protect rare, unique or endangered natural 

features. 

The protection of natural resources is the primary objective of the parks. In the 

policy provisions for natural resource management, there is the clear direction that natural 

processes are to be minimally interfered with in order that the natural evolution of land 

and water environments can occur(3.2. l). In addition, the policy requires the 

development of an integrated resource data base. Active resource management is to 

model natural process (3.2.4) and only to occur under certain conditions (3.2.3) 

Visitor use is also clearly delineated in the policy (4.0) and a major goal is the 

fostering of public understanding of park objectives and issues and the promotion of wise 

visitor use through interpretation. 

The policy also provides direction for the conduct of research in the national 

parks. The policy recognizes the importance of research to the park system in identifying, 

developing, interpreting and managing the parks. In addition, the policy recognizes the 

significant opportunities that the parks provide for basic scientific research. The policy 

directs the parks to encourage and conduct research into natural phenomena. public 

needs, visitor use and impact that can assist in the identification. selection, establishment, 

protection, development, interpretation, planning and management of the parks(S.l). 

The 1979 policy also provides direction for the development of the park 

management plan. The management plan of each park is an expression of the policies as 

they relate to specific resources of an individual park 

The 1979 policy identifies policies for the three key functions of resource 

protection and management. visitor appreciation , and research. Furthermore, the policy 

recognizes the significant relationship which each of these functions bas with the others. 

In the various provisions for these activities, no distinction is made to suggest that one 

natural feature or process should be afforded differing status, except where such a feature 
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or process is unique, rare or endangered. It is important to note that the 1979 plan speaks 

of features and processes, however, and not of species or gene pools. 

4.3.2 1994 Policy 

The 1994 policy was developed in response to a variety of pressures on the park 

system and the 1988 amendments to the Parks Act. As with the 1979 policy, the 1994 

policy provides for the identification, selection, establishment and management of 

national parks. Throughout these provisions, the 1994 policy also stipulates that 

ecological integrity is the major consideration in conducting these tasks. 

As with the 1979 policy, the new policy relies in part upon geological criteria for 

the identification, selection, and establishment of national parks. 

The emphasis on the maintenance and protection of ecological integrity is the 

most significant change in the 1994 policy. Provisions for the maintenance of ecological 

integrity are contained in nearly all subsections of the new policy. As a component of 

management planning, what was fonnerly identified as the park conservation plan is now 

titled the ecosystem management plan. 

In all aspects of resource management. ecosystem integrity is a prime 

consideration and Section 3.2 outlines how ecosystem-based management is to be 

implemented in the management of park natural resomces. Included within this 

recognition of ecosystems and ecological integrity is the clearly stated goal that all 

management decisions should be based upon scientific principles. In fact, the policy 

explicitly identifies the science of conservadon biology (3.2.2, 3.2.7)(Soule, 1986, 

Woodley and Theberge, 1992). 

In addition, the policy provisions for visitor understanding and appreciation 

(interpretation) also identify ecological integrity as the prime consideration in the 

management of visitor activities and the provision of information. A significant change in 

the policy dealing with the provision of interpretation activities is the relation of park 
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themes to broader environmental issues (4.2.5) and the relation of ecosystem integrity 

and the role of protected areas to a healthy environment (4.2.6). 

The major changes associated with the new policy relate to the identification of 

ecological integrity as the prime consideration in all decisions affecting national parks. 

This change in emphasis from the protection of natural features and processes to the 

maintenance and protection of ecological integrity indicates an attempt to move towards a 

more scientific approach to the management of the parks. Indeed, the policy identifies the 

need for applied scientific research in all aspects of ecosystem management. This can be 

viewed as a positive change in the policy. However, much depends on the way it is 

interpreted, for example in respect of geological and geomorphologic xesources of the 

parks. 

While the previous policy identified the importance and significance of geological 

and geomorphologic features and processes in the national parks, the new policy 

potentially obscures this significance by assigning priority to ecosystems and ecological 

integrity. If the previous question was "what is the role of geology and geomorphology in 

national parks?", the new question is "what is the role of geology and geomorphology in 

ecological integrity and ecosystem--based management?" 

According to the definition provided in the 1994 policy (p. 119), ecological 

integrity is: 

"A condition where the structure and function of an ecosystem are 
unimpaired by stresses induced by human activity and likely to persist" 

The maintenance of ecological integrity is defined (p. 119) u : 

Managing ecosystems in such a way that ecological processes are 
maintained and, genetic, species and ecosystem diversity are assured for 
the future." 

The policies of 1979 and 1994 do not define ecosystems or ecological processes. 

However, the message implied in the definitions, u well as in the discussion of the 

imponance of science in ecosystem monitoring and management, implies that ecosystems 

and ecological processes are primarily biological functions. This suggests, at least at the 
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level of the policy, a reduction in the importance of the earth sciences in the management 

and planning of national parks. 

As noted earlier, this apparent reduction in the importance of geology and 

geomorphology at the policy level is related to how ecosystems and ecological integrity 

are defined. The management plans of the Four Mountain Parks define ecosystems as "a 

community of organisms. interacting with one another, plus the environment in which 

they live and with which they also interact" (Parks Canada, 1988b, p. 168). While not 

specifically mentioned, geology and geomorphology could be interpreted to be a part of 

'the environment'. Unfortunately, this definition is not specific enough and the degree to 

which the earth sciences are included in such a definition rests entirely upon the 

individual park manager. As pointed out in the discussion in Chapter 3, many of the 

definitions of ecosystems and ecological integrity have this problem. In addition, many 

discussions of ecosystems and ecological reserves that do refer to the significance of the 

abiotic environment do so only in broad introductory statements, and rapidly focus the 

discussion solely upon the biotic processes and organisms (e.g. Taschereau, 1978). As a 

result , the academic background and the personal interests of individual managers will in 

large pan determine if geological and geomorpbologic features and processes are 

adequately represented in ecological integrity measurements and ecosystem management 

of the park. This point will be addressed in much greater detail in Chapter 7 where the 

results of the case studies are presented. 

In spite of the problems identified in the preceding discussion, the concept of 

ecological integrity need not preclude the earth sciences in the management of the park 

ecosystems. In fact, the concept of ecological integrity and the policy directive requiring 

ecosystem-based management provide for the rigorous application of science in the 

management of the national parks. Furthermore, ecosystem-based management can be far 

more holistic than the earlier species and problem-based approach. Many park managers 
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view the approach of studying and managing resources according to disciplinary lines as 

part of the problem (Zinkan, 1993). 

Viewed in a holistic manner, the new policy can provide the opportunity for 

increased integration of disciplinary understanding of park resources and, as such, 

provide opponunities for geology and geommphology to contribute to the ecosystem­

based management of the parks. It remains, however, for geologists and 

geomorphologists to communicate the imponance of this relationship, and to undertake 

research that integrates the abiotic with the biotic. 

The preceding discussion has identified some major changes in Parks Canada 

Policy between 1979 and 1994, with particular reference to bow they might impact on the 

role of geology and geomorphology in the planning and management of the national 

parks. 

The new policy is ambiguous in terms of directions for the role of geology and 

geomorphology in the planning and management of the parks. At the same time, the new 

policy provides a tremendous opportunity for the scientific application of geological and 

geomorphologic principles in the preservation and maintenance of ecological integrity. 

4.4 Systems Plan 

The Canadian Parle Service System Plan was developed in order to identify, 

establish, protect, and present those natural areas which are of Canadian significance and 

to implement Parks Canada Policy into the planning process. At the simplest level, one 

can recognize three main levels of organization: The Systems Plan, the Park Management 

Plan, and the Site Plan. 

The Systems Plan is the overriding framework which guides the process of new 

park establishment in order to complete the Canadian National Park system, as well as 

providing guidance in the planning and review of existing parks. Two of the three 

identified functions of the national parks (rcsomce protection and management, and 

interpretation) are guided by fonnal planning manuals. These documents, the Natural 

51 



Resource Management Plan (NRMP) and the Visitor Activities Management Plan 

(VAMP), arc companion documents to the Park Management Plan (PMP), and provide 

input during all phases of the planning process. They are parallel planning structures. 

Significantly, there is no specific document which performs this function with respect to 

research. 

The following discussion will examine the role of geomorphology in the Canadian 

National Parlt System Plan, Park Management Plan, Natural Resource Management Plan, 

and Visitor Activities Management Plan. Each of these planning structures can be seen to 

have applications to individual national parks. 

The System Plan development project was initiated in May 1970 with the goal of 

identifying: 

"1. those Natural Regions and Natural History Themes deemed worthy of 
representation in the National Parks System of Canada; 
2. those Natural Regions and Natural History Themes that already have 

representation within National Parks; 
3. known features or areas having National Park potential, and provide a basis for 

examining the balance of the country for future National Parle Areas." 
(Parks Canada, 1971). 

The Natural Regions of the System Plan are based upon Bostock's (1970) 

Physiographic Regions of Canada coupled with ecological, geographical and geological 

considerations. Bostock's physiograpbic classification is based upon observable 

differences, that is, distinctive changes in topography and geology. The result of this 

melding of physiography with ecological and geographic variables are 39 National Parle 

Natural Regions(see Figure 4.1) 

The next level of organization is represented in the Natural History Themes. 

Natural History Themes bring out the essence of the Natural Region. Two categories, 

ecological and geological, are seen to account for most of the natural phenomena in 

Canada. In combination, these two categories produce the three major themes recognimf 

by the Canadian Parks Service. 
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1. Landfonns 
2. Geological History 

3. Land Ecosystems. 

The Canadian Parks Service considers the scenic and/or scientific interest of these 

themes to be a product of the human mind and as iesult. of different value to different 

individuals (Mondor, 1993). Assessments of the quality or value of any particular 

combination of the ecological and geological categories are undertaken at the next two 

levels - the Natural Region Study and the Natmal Theme Analysis of Candidate Natural 

Areas of Canadian Significance (NACS) 

4.4.1 Natural Region Study 

The purpose of the Natural Region Study is to analyze the entire Natural Region 

in order to identify potential natural areas of Canadian significance (N.A.C.S.) based 

upon the following criteria; 

1. the area must portray the diverse geological, physiographic, oceanographic 
and biological themes of a natural region; and 

2. the area must have experienced minimum modification by man or, if significant 
modification has occurred, must have potential for restoration to a natural state. 

(Parks Canada Policy, 1979). 

N.A.C.S. identification is the first phase in the National Parks Systems planning 

process. It is a scientific process based upon natural resource values. However, 

professional judgment still plays a part (Parks Canada, 1982). With respect to 

gcomorphologic features and processes, the inventories are generally based upon pre­

existing wort as accessed through the literature. Thus. areas which have received little 

attention from geomorphologists will be poorly represented. 

Natural Region Studies have not been conducted for all of the 39 Natural Regions. 

This is because some Natural Regions were already well represented within the National 

Part System when the Sysiem Plan was introduced. Furthermore. it was determined that 

it was more important to develop and implement Park Conservation Plans and Park 

Management Plans for existing parks. The case studies being 
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Figure 4.1 Natural Regions of Canada 

Somce Parks Canada 1976. 



investigated here have not been the subject of Natural Region Studies .. Furthermore, those 

areas for which Natural Region Studies were available have yet to be proclaimed as 

national parks and as such Management Plans and other planning documents are not yet 

developed. 

Two Regions for which Natural Region Studies were available and were reviewed 

during the early stages of this study, Natural Regions 21 and 24, the east coast boreal 

region and the nonhem Labrador Mountains, respectively, incorporate inventories of 

geology, physiography and land fonns based upon representativeness (see Fig. 4.1). The 

system used to score N.A.C.S. is based upon both biotic and abiotic themes and attach 

value to both significance and "commonness". Significance is determined according to 

the following definition. 

''Prime Significance": a natural theme was considered of "Prime Significance" if 
its natural range or distribution covers an areal extent of at least 30% of the study 
area. A theme was also considered to be of ''Prime Significance" if greater than 
50% of its natural range in Canada falls within the natural region, regardless of its 
presence or absence in each sub-region. 

"Some Significance": a natural theme was considered to be of "Some 
Significance "if its natural range or distribution covers 10-30% of the study area 
or from 10-50% of its natural range in Canada is contained within the study area. 

"No Significance": is assigned to a theme which comprises less than 10% of the 
natural region or less than 10% of its range in Canada 

(Parks Canada, 1982 a & b). 

Weightings of "representativeness" value are based upon the product of the values 

assigned to a theme for significance (maximum 3) and commonness within the Natural 

Area (maximum 3). The maximum teprCSCntativeness value of a Natural Theme therefore 

is nine. Aggregate scores are then tabulated for both biological and geological themes and 

Natural Areas of Canadian Significance (N.A.C.S.) are identified based upon the results. 

From the N.A.C.S. identified in the Natural Region Study, potential national parks are 

suggested. 

In two Natural Region Studies examined for this paper, geomorphologic 

infonnation was severely limited. Only minimal field work was undertaken and most 
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information was derived from geological repons and topographic maps (Parks Canada, 

1982 a & b), i.e., the documents identified literature reviews as the source of the 

geological and geomorphological information. These regions have not been the sites of 

much earth science research; this is particularly the case where geomorphology is 

concerned. 

As well, the method employed to determine significance raises a number of 

questions. Sampling methods represent an obvious problm1t particularly because biotic 

and abiotic features arc not randomly distnouted. Most vexing perhaps is that there is 

little to distinguish between "significance", as defined in the method, and "commonness". 

By virtue of the weighting system, extremely common themes will score highly while 

unique themes may score very low. Furthermore, lack of adequate inventories and 

questionable assumptions (for example the lack of fieldwork) concerning methodological 

rigor in those inventories that do exist bring this system of significance determination into 

question. 

4.4.2 National Park Establishment 

The process of establishing a national park is a complex political procedure. In 

Canada, provincial governments have jurisdiction over natural resources and as such 

much negotiation must take place before provincial governments are willing to cede 

potential future resource development in what is proposed as a national park. In some 

cases mining interests may cause alternate N.A.C.S. to be considered. In many cases, 

mining claims and mineral deposits have a direct impact on park extent and the location 

of its borders. This occmred in Kluane National Park where 4. 221 sq. km. were excised 

from the original 1942 park reserve due to mining interests (Theberge, n.d.). For 30 years, 

mining interests blocked attempts to establish the park (Gray.1987). Similarly. many 

spectacular areas were omitted from Nabanni National Park due to mining interests 

(Stene, pers. comm.). This is also the case with the candidate site in the Manitoba 

Lowlands for which the provincial government has objected to the Little Limestone Long 
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Point site on the basis of potential mineral development in the area. Selection of the 

candidate site is still unresolved and the Manitoba Lowlands is still not represented in the 

National Park System. 

It is at this level in the Canadian park planning system that the role of the earth 

sciences and geomorphology begins to become somewhat ambiguous, if not in some 

cases contradictory (Woodley, pers. comm.). Ind~ often at this point some geologists 

along with foresters may be totally opposed to park establishment Much of the utilitarian 

work identified by Mclellan (1988) bas been directed to resource extraction. In some 

cases, biologists, too, are opposed to park establishment due to the high degree of 

visitation that park establishment often causes, as well as the added constraints that are 

often placed upon research (Riewe, 1994, pers. comm.) It is also at this point where 

(theoretically) the three parallel plllllling structures of Natural Resource Management 

Planning, Visitor Activity Management Plllllling and Park Management Planning begin 

to guide and be guided by one another. 

4.4.J Natural Resource Management Planning 

Parks Canada policy with respect to natural resources provides for the 

conservation and management of earth science components of the environment. The 

policy states: 

Natural resources within the National Parks will be given the highest degree of 
protection to ensure the perpetuation of a natural environment essentially 
unaltered by human activity (Section 3.1) 

Natural resources within National Parks will be protected and managed with 
minimal interference to natural processes to ensure the perpetuation of naturally 
evolving land and water environments and their associated ~es 

(Section 3.2.1). 

The management planning for natural resources within a park begins with park 

establishment. Once a park reserve is established. a detailed inventory is conducted on 

both life science and earth science features. The inventory is based upon base maps, air 

photo inteipretation, and field verification (Parks Canada, 1978). Results of the inventory 
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are incorporated into the Parks Resource Description and Analysis (R.D.A.) which in tum 

helps guide the Park Management Plan or Conservation Plan (Parks Canada, 198~ 

1986b). The Park Conservation Plan identifies and priorizes resource management 

proble~ concerns and objectives, and in tum is incorporated into the Park Management 

Plan. 

As all the various management plans to this point rely upon inventories for basic 

data, the nature of these inventories is significant. Guidelines for geomorphological 

inventories suggested by Wickware (1973) incorporate both form and process. Yet 

throughout all the inventories conducted in the planning system of Parks Canada the 

emphasis has been almost entirely upon features as opposed to processes. This is 

particularly evident in the identification of Parks Canada Natural Regions and in the 

development of Natural History Themes, both of which focus exclusively upon features, 

through the use of physiography, landforms and geological history as key identifiers in 

the processes. 

Neither does the Resource Description and Analysis specifically provide for the 

inclusion of process as well as form. 

"a) to consolidate the Parle resource infonnation base and to provide a description 
of the natural resources of the Park as a major step in the Natural Resource 
Management Process; 
b) to provide an evaluation of the Parks natural resources in tenns of their 
limitations and opportunities for use, scientific importance, and ecological 
interrelationships; 
c) to identify basic infonnation gaps in the inventory of the Park; 
d) to identify resource management objectives for the Park; 
c) to identify park conservation requirements to mitigate identified resource 
management usues, concerns or problems; and 
f) to serve as a public information document to assist in the presentation and 
subsequent understanding of the Park and its resomces." (Parks Canada, 1987) 

Prior to 1972, collection of natural resource information (inventories) was 

conducted by individuals and agencies interested in the particular region. In 1973 Parks 

Canada initiated inventories in a number of parks to acquire baseline data. These studies 

were undertaken by outside contractors, other government departments and Parks Canada 
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staff (Park Canada 1987}. While this would appear to suggest a more rigorous approach to 

the collection of natural resource data, in reality most inventories rely almost exclusively 

on previous research. 

4.4.4 Parle Management Planning 

The Natural Resource Management Process (NRMP) is intended to guide the 

individual Park Management Plan in the conservation and management of both biotic and 

abiotic components of the park resource base. However, in practice the individual park 

management plans often do not provide for the management of geomorphological 

features and processes. This can. in part. be attributed to the fact that Natural Resource 

Management Process and the Planning Process for National Parks frequently do not occur 

concurrently. Ideally, the two processes should progress in an integrated fashion, each 

building on the development of the other (Parks Canada 1979b). 

For example, both the Conservation Plan and Parle Management Plan for 

Pukaskwa National Park provide explicit management guidelines for the management of 

flora and fauna (Parks Canada. 1986) but do not mention the earth science or 

geomorphological component. Furtbennore, in the problem statement of the Natural 

Resource Management process for Pukaskwa National Park. it is noted that the natural 

resource inventory is incomplete as "the initial inventory program concentrated on 

describing fish, birds, large mammals, and tree species, and to a lesser degree, geology 

and geomorphology" (Parks Canada. 1986a). While the Park acknowledges these 

shortcomings and notes that studies will continue to identify rare and endangered species 

and their associated habitats. the remaining infonnation gaps are perceived to be 

"relatively unimportant" by Parle managers. Here it is evident that the earth science 

component bas become a second priority (Parks Canada, 1986). 

Similarly the Park Conservation Plan for Prince Edward Island National (1985) 

identifies a number of concerns related to coastal management which had been ignored 

repeatedly in the Park Management Plan. Significantly, active management suggestions 
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consist of engineering and structural solutions rather than an applied geomorphological 

approach. In the Resource Description and Analyses and Conservation Plan for Kluane 

National Parle (1987) extensive reviews are presented of all geomorphological research in 

the park. The youthful alpine landscape and ubiquitous geomorphic processes make 

Kluane an ideal area for geomorphological research. Ind~ geomorphological research 

has been ongoing in the uca since the 1930's. However, at the Parle Management Plan 

level the information on geomorphology is largely of a descriptive type and active 

management is directed towards the biotic component of the resource base. 

4.4.S Visitor Activities 

The Visitor Activity Management Process (VAMP) can be seen as a companion 

process to the Natural Resource Management Process. Both management processes 

provide input to individual national parks at all levels of planning. As with the Resource 

Management Plan, VAMP also reflects parks policy with respect to what is determined to 

be appropriate visitor activity. The VAMP process attempts to reduce or nullify the 

conflict inherent in the dual mandate of the park system, through coordinated planning 

with resource management. The main planning component of the VAMP is the 

establishment of the Park Service Plan. Service plans may be produced as a single service 

plan or as three coordinated sub-activity service plans. These are the Park Interpretation 

Service Plan, the Park Visitor Service Plan, and the Public Safety Plan (Parks Canada 

1987). 

The purpose of the Interpretation Service Plan is to provide dilection for services 

and to help visitors understand and appreciate both the park's purpose, as well as the 

natural and cultural heritage of the park. The plan seeks to detennine priorities for 

presentation of the park's natural and cultural heritage based upon available infonnation 

and the park's stated objectives. 

The Visitor Service Plan directs the supply of visitor services and facilities in 

order to assist visitors to enjoy the park's significant natural and cultural heritage. This 
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component of the plan is concerned with the determination of priorities in recreational 

opponunitics offered, and their subsequent design and development. 

The Public Safety Plan provides for a documented approach to planning for the 

provision of visitor accident prevention and seuch and rescue services in national parks. 

As such, the Safety Plan is very much concerned with the identification and assessment 

with natural buards within the park. 

Data for the development of the VAMP and service plans derive from the 

Resource Description and Analysis as well as market research aimed at determining the 

park's potential in terms of visitor understanding, appreciation and enjoyment. The 

VAMP manual provides for no explicit guidance on the manner in which the various 

heritage values, including geomorphology, are to be incorporated into the various service 

plans. As such, they are generally limited to information made available through the 

Resource Description and Analysis and Conservation Plans. Funhennore, availability of 

infonnation does not ensure that it will be incorporated into the interpretation plan or 

service plan. 

Cotton (1986) found that the incorporation of earth sciences in the interpretation 

programs of a number of parks in Ontario was highly variable and appeared to be related 

to personnel in individual parks. Corbus (1990) and Falk (1990) concur with this 

assessment and suggest that the perception of some geomorphic features or processes as 

being mundane prevents their incorporation into interpretation programs. Furthermore, 

there is a tendency among part managers not to consider the land base itself (and 

therefore geomorphology), but rather to deal with that which lives on the land base. 

The provision of visitor services should provide for the opportunity to incorporate 

earth sciences into facility siting and other related matters, however, this is not always so 

(Z,ellermayer, 1990). As in the case with interpretation, the geomorphological information 

used to guide facilities provision are derived from previous resource inventories and the 

RDA. Funhermore, while park's policy provides for Environmental Assessment and 
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Review in facility siting, this is not carried out for many small operations, such as 

campgrounds (~llermeyer, 1990). Given Parks Canada's manda~ and the fact that some 

site and facility development is required, and in light of a Resource Management Policy 

which states: 

"Where active resource management is necessary. techniques will duplicate 
natural processes as closely as possible " (Parks Canada, 1979), 

it would appear that the incorporation of what Brunsden et al (1978) term "engineering 

geomorphology" is particularly appropriate. 

The VAMP approach to natural hazards within the park is again based upon 

previous inventories and the R.D.A. Hence, hazard assessment rcflectS previous and 

ongoing research within the national park. Recently, research has proceeded in the U.S .. 

and New ZaJand on natural hazards in national parks (Butler, 1986, 1989, Dingwall et al, 

1989), pointing out quite clearly an important role for geomorphology within this 

component of the VAMP. 

A role exists for the incorporation of geomorphology in all levels of the VAMP 

process. In the interpretation plan, both geomorphological form and process are important 

components in visitor understanding and appreciation of the park's natural heritage. 

Incorporation of geomorphology into the interpretation Service Plan, and indeed the 

Visitor Service Plan and Public Safety Plan, depends almost entirely upon the existence 

of prior geomorphological research and inventories, and the interest and ability of the 

individual park manager to integrate the information into the Park Service Plan. 

4.4.6 Research 

Parks Canada Policy recognizes the need for research at all stages of the 

establishment, development, and management of the national park system. This is in part 

seen to be necessary so that parks can be identified, protected, and interpretied to the 

public. The Policy states that 

Parks Canada will encourage and conduct research into natural phenomena. 
public needs, visitor use and impacts so as to contribute directly to the 
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identificatio~ selectio~ establishment, protection, development, interpretation 
planning and management of national parts. ' 

Other research in national parks which will enhance understanding of natural 
processes and/or enjoyment of natural areas will be authorized: 
i) when use of a national park environment is essential; and 
ii) wh~n ~ch research is undertaken or sponsored by a qualified individual or 
orgamzauon. 

Research activities and facilities within national parks will be controlled by Parks 
Canada to protect natural resources. (Parks Canada, 1979) 

Here it is evident that research is intimately linked to resource management and 

visitor appreciation. Gardner (1978) reviewed the changing attitude towards research in 

Canadian national parks, noting that prior to the development of a new park's policy on 

research, there was an increasingly restrictive attitude towards research. The development 

of a new policy clearly recognizes the need for research. However, as Gardner (1978) 

noted, in practice research permits are often withheld. Furthermore, "ignorance of, or 

non-attention to prior research results, suggest that policy does not reflect practice" 

(Gardner, 1978). 

4.S Assessment 

The preceding discussion bas briefly outlined the planning process employed by 

the Canadian Parks Service and identifies a number of areas in which geomorphology can 

be of use in the planning and management of Canada's national parks with respect to the 

three main functions served by the national parks: resource protection, visitor 

appreciation and understanding, and research. From the Systems Plan through to the 

identification of N.A.C.S., geomorphological themes are or should be a significant factor 

in the planning process. However, at the level of the individual national park, practice, 

unfortunately, often does not follow policy and the role of geomorphology is often 

significantly diminished (Woodley, 1990, pers. comm, Falk.1990, pers.comm.). In the 

preceding discussion, the Management Plans of only three parks (Pukaskwa, Kluane and 

P.E.I.) were available for examination. Therefme, the suggestion that management for 
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geomorphology is generally ignored at the individual park level is advanced with caution. 

Chapter S follows up on this with the analysis of ten management plans from nine 

different parks. 

The question nevertheless can be asked as to why the role of geomorphology 

might have diminished? A number of reasons can be suggested. First, there is a 

perception among park managers that geomorphological and other earth science features 

and processes are not as important as biological features and processes (Woodley, 1990 

pers. comm., Falk, 1990, pers. comm.). This can. in large part. be attributed to the limited 

number of geomorphologists and other earth scientists employed in parks (Spicer, 1987, 

Woodley, 1990, Falk. 1990). Funhermore, the sense that geomorphological components 

"aren't as imponant" may not reflect professional orientations, but rather reflect 

unfamiliarity of the significance of earth science components in the system. 

The overwhelming focus upon "features" in the Canadian Parks System plan may 

place limits on the perceived need to manage geomorphological processes. This is 

particularly the case where managers are not trained earth scientists and 

geomorphologists. This concern regarding the background of park managers will be 

addressed in greater detail in chapter 7 as part of the interview questionnaire. Also, each 

successive stage of the planning process depends upon the accuracy and 

comprehensiveness of the information available to iL Thus, the level of detail of 

geomorphological information is determined by the research which has preceded the 

resource inventories. Thus, reseuch is fundamental to successful incorporation of 

geomorphological form and process into national parks management and planning. 

Finally, earth scientists may often be perceived as enemies to the parks, interested solely 

in mineral exploitation. 
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CIIAPl'ER5 

Review of tile Management Plans 

In this chapter, ten management plans of nine national parks (Table S.l) will be 

analym:I for earth science representation. These parks were selected as a result of the 

input of contact personnel at Parks Canada. While it was felt that these parks represented 

a fairly representative sample of the wide variety of parks within the National Parle 

System, it was also not considered important that they be so. It is suggested that the Act, 

policies, systems plan, and management planning processes of Parks Canada should 

ensure that all parks are managed in a consistent manner. Therefore, the nature of the 

earth science resources managed in a given park may vary with geography, but the 

manner of their management should not. The sample includes Banff, Yoho, Jasper, 

Kootenay, Riding Mountain, Wood Buffalo, Kluane, Waterton Lakes, and Point Pelee 

National Parks. 

It has already been established that geological features and processes are supposed 

to be considered at all phases of management and planning of the national parks ( Parks 

Canada, 1984, 1979, 1994). However, the Policy and the Act have both changed as noted 

in the previous chapter. Therefore, the management plans discussed below will be 

considered in light of the policy document and Act effective at the time the plan was 

produced. 

The management planning process for the National Parks bas been described in 

Chapter 4 and will not be outlined again here. However, key functions corresponding to 

the three functions identified in Chapter 2 are contained in all management plans and this 

allows for a consistent assessment of the degree of geological inclusion in any given 

management plan. The basic outline of most management plans includes: Introduction 

and Objectives, Parle Concept, Protection and Management of Park Resources, Visitor 

Understanding and Enjoyment, Communication Services, Support Facilities, Regional 
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Intcgration9 Environmental and Social Impact Asscssmen~ and finally9 Implementation 

Strategy or Priority. These sections ue further subdivided allowing for ease in 

comparison from one park to another. Some management plans also include sections 

Table 5.1 Park Manapment Plans Consulted in the Analysis 

Banff National Park Management Plan 1988 

Point Pelee National Parle Management Plan 1993 

Jasper National Park Manaaement Plan 1988 

Yoho National Park Management Plan 1988 

Kootenay National Parle Management Plan 1988 

Waterton Lakes National Park Management Plan 

1992 

Riding Mountain National Parle Management Plan 1987 

Wood Buffalo National Parle Management Plan 1984 

Kluane National Parle Management Plan 1980 

Kluanc National Park Management Plan 1990 

dealing with future directions , or separate the goals and objectives from the introduction 

and or park concept. These, however, are only minor editorial differences and generally 

there is a high degree of organizational consistency among park management plans. This 

is particularly evident in the management plans of the four parks of mountain block. In 

general, plans do not explicidy identify research. 

While not all of these sections will contain information associated with earth 

science, those in which the policy and act specify concern for the abiotic environment 

will be analyl.ed for such infonnation. Table 5.2 outlines these sections of the plans and 

identifies whether or not an assessment was possible for each of the management plans. 

From this we can see that the plan can and should provide for earth science consideration 

in the park objectives, the park concept, zoning, environmentally sensitive sites, 
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protection and management of heritage resources. visitor activity management, 

interpretation. environmental assessment and review. and implementation priority. 

Furthennore, it can be determined whether the individual plans provide for features, 

processes, or both features and processes. 

This assessment is not a formal content analysis in which numbers of citations arc 

counted and compared to some "expected outcome". Instead, the plans will be reviewed 

to identify all refetences to earth science resources and these will be discussed in terms of 

management complexity as described by Dearden and Rollins (1994). 

Table 5.2 Plan Functions Assmed for Earth Science Heritage 

Management Item Jaso. Ban. Koot. 

Park Objectives A A A 

Concent (themes) A A A 

Zonin2 A A A 

Environmentallv S.S A A n/a 

Protection and Met. A A A 

Visitor Management A A A 

Interoretation A A A 

Environmental A A A 

Assessment and 

Review Process 

Prioritv A A A 

Yoho Kl.80 Kl .. 90 Wat. PPN RMN 

A A A A A A 

A n/a A A A n/a 

A A A A A 

n/a n/a n/a A n/a 

A A A A A A 

A A A A A A 

A A A A A A 

A A n/a n/a n/a n/a 

A n/a A A n/a A 

A- Management item included in park plan 
D/a- Management item not included in plan 

The following discussion will present the nature and degree of concern for 

geological components of the natural environment as exhibited in the Parks Management 

WBN 

A 

n/a 

A 

n/a 

A 

A 

A 

A 

A 
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Plans in the categories identified in Table S.2. Previous discussions have shown that the 

Act and Policy clearly identify all components of the natural environment as significant 

management concerns. In spite of changes to the Act which hold that ecological integrity 

is to be the key goal in management and interpretation, there is no reason at this point in 

the analysis to suggest that this might necessarily have a negative impact on the degree of 

earth science incorporation in future plans. 

It will be shown in the following discussion that it is at the level of the 

management plan that the earth sciences begin to assume a lower priority in the Park 

System and that this reduction in emphasis has a time element. From the parks discussed 

below, two major cases have been selected for in depth follow-up. These are Banff and 

Point Pelee National Parks. 

The chapter begins with a summary of the results of the analysis of the 

management plans for the nine parks. This summary follows the organization of the 

plans, beginning with the park objectives and concluding with implementation priorities. 

The summary presents management strategies of the individual plans which hold in 

common their organization and treatment of earth science resources and identifies how 

the management strategics match the framework identified by Dearden (1991)( see Figure 

2.1 ). It is shown through the review of management plan items that eanh science heritage 

resources are managed entirely within the preservation and protection typologies of 

management complexity, and as such, reflect neither current protected areas management 

practice or the possibilities of applied geomorphology (see Table S.3). 

The summary is followed with a brief description of the ten parks chosen for this 

study and, an identification of where the plans for these parks differ from the general 

summary presented previously. As has been noted, there is a high degree of 

organizational consistency among the plans, and in general this consistency extends to 

contents as well. 
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Table 5.3 lndusion of Earth Science Features and Pnxesses in Management 
Plan by Management Item and Park Plan 

Management Item Jaso. Ban. Koot. Yoho KI.BO Kl.90 Wat. PPN RMN 

Park Objectives F+P F+P F+P F+P F+P F+P F+P F+P F+P 

Concept (themes) F F+P F+P F+P XXX XXX F+P XXX XXX 

Zonina F F F F+(P) F+P F+P F n/a F 

Environmentally S.S n/a n/a XXX XXX XXX XXX n/a n/a XXX 

Protection and M2t. F F F+CP) F+(P) n/a n/a F F+P F+P 

Visitor Management n/a Conf. n/a Conf. F+P n/a D/a n/a F+P 

lntCI"Dretati.on F F Inc. F F+P F+P n/a n/a F+P 

EARP n/a n/a lnsig. F/n/a p XXX p XXX n/a 

Priority(HO{ed,Lo) n/a n/a Lo D/a XXX n/a Med Lo Lo . . 
F/P-plan provides for both feature and process m the goals of the management item 
F-plan provides for feature in goals of management item 
P-plan provides for process in the goals of management item 
n/a-no provision for either feature or process in the goals of the management item 
Conf.-conflict identified between provision of visitor service and earth science resource. 
XXX- no data presented 

5.1 Management Plan Functions 

5.1.1 Park Objectives 

The objective statements of the management plans for each of the parks consulted 

in this study were consistent. The statements were general in nature and arc reflective of 

Parks Canada Policy in respect to the purpose of the national parks (Parks Canada, 1979, 

p. 28). 

Objectives for individual parks weie general statements of the intent to protect 

and preserve resources, and this lack of specificity applied equally to the biodc and 

abiotic resources. For example, the objective statements for the four mountain parks are 

identical, and do not identify any specific features or processes (Parks Cana~ 1988a, b, 

69 

WBN 

F+P 

F+P 

F+P 

XXX 

F 

n/a 

F+P 

n/a 

Med 



c, and d). In tenns of the framework identified by Dearden (1992), the objective 

statements for all the parks considered in this study refer to preservation and protection 

only (see Table 5.4). There are no refeiences to management of integrated management 

with respect to park objectives. 

Table 5.4 Specific -~rk Activities Identified in the Management Plans and Level of 
ment ComDlexity (after Dearden, 1991) 

Preservation Protection Management Integrated 

Manuement 
Preserve Features and Protect Features and Public Safety 
Processes Procmes Zoning 

ESS 
Public Safety 
7.oning Erosion Control 
ESS Remove Presbfield Hut 

Remove Bow Rut 
Erosion Control Reduce Road Blalciston 
RemoveFresbfieldHut Fan 
Remove Bow Hut Redam Johnson Lake 

Cease Gravel Extraction 
Rebabiliwe DislUlbed 
Sites 

5.1.2 Park Concept 

Park concept statements were not produced for each of the management plans 

consulted in the study and, as such, it is difficult to make conclusions regarding the 

significance of the concept statements. Those concept statements that were provided in 

the plans were elaboration's of the park objective statements. and identified the significant 

park themes that the individual parks were to represenL As such. they were reflections of 

the Natural History Themes identified through the N.A.C.S. process as directed by the 

1972 Systems Plan (Parks Canada, 1972). Park concept statements are presented in 

Appendix 1. 
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5.1.3 Zoning 

Zoning represents a management strategy designed to establish the relative 

emphasis to be placed upon protection versus use for specific park lands. ~ning is based 

upon established park objectives, resource description and the potential uses of the park. 

As such, Zoning iepresents the application of Parks Canada Policy and park specific 

knowledge (Parks Canada, 1988a). 

The identification of specific park lands as Zone 1 (Special Preservation) 

identifies these lands as supporting or containing rare, unique or endangered features, or 

the best examples of certain natural features. Access and use of Zone 1 sites is strictly 

controlled. As such, zoning decisions reflect the third level of scientific and management 

complexity identified in Dearden's (1991) typology. u,ning represents protection of the 

resource from internal threats arising from increased recreational use of the resource. 

All but two of the plans included in the study, those of Point Pelee and Waterton 

Lakes, identified at least one Zone 1 Special Preservation site on the basis of significant 

earth science feature(s). In the case of Point Pelee this is not surprising, as the park itself 

was initially established solely on the basis of biological criteria. In addition, much of the 

shoreline of Point Pelee National Park is designated as a hazard zone due to concerns 

relating to flooding and shoreline erosion. 

All Zone 1 sites identified in the management plans were focused upon the 

protection of features as opposed to processes (Parks Canada, 1980, 1984, 1987, 1988a, 

1988b, 1988c, 1988d, 1990). However, some of these features (e.g. Manitoba 

Escarpment), were selected as features which represented the results of processes. 

In general, it is difficult to fonn any finn conclusions based upon the manner in 

which the earth sciences are presented in the zoning strategies of the park. However, it is 

possible to state that zoning reflects the provisions of the Systems Plan (1972), Parks 

Canada Policy (1979), Natural Resource Management Process (Parks Canada 1986), and 

management knowledge of the earth science iesources of the individual park. 
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S.1.4 Environmentally Sensitive Sites. 

There is not enough infonnadon on environmentally sensitive sites (ESS) in the 

sample to reach any conclusions. No plans consulted in this study identified ESS's on the 

basis of eanh science resources. 

Environmentally sensitive sites protect resources which are identified as either 

unique or sensitive, and which can withstand higher levels of controlled visitor activity 

than areas identified as Zone 1. As sue~ ESS's are similar to Canadian Landmarks (Parks 

Canada, 1979, p.43) and the National Landmarks of the United States {Spicer, 1988). 

While the Landmark system in the United States is quite well developed and highly 

representative of geological resources, in Canada only one Landmark, Tuktoyuktuk 

Pingoes, has been established. 

The park objectives, concepts, and zoning sections of the management plans 

assessed in this study were all consistent in following Parks Canada Policy. The 

following five management plan sections (resource protection and management, visitor 

management, interpretation, environmental impact assessment, and implementation 

priority) are much more closely focused upon specific management concerns of the 

individual parks. However, these management strategics also exhibit similarities among 

the parks. 

5.1.S Resource Management and Protection 

A number of significant trends begin to establish themselves in this section of the 

management plans. First, it is at this stage that some plans do not identify management of 

the earth sciences as a concem. Second, it is the stage at which a number of plans do not 

include eanh science processes in their plan objectives. Third. it is at this stage that the 

broad unfocused guiding objectives do not translate into specific management guidelines 

for eanh science resources. Finally, and most importantly, it is in this item of the 
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management plans that all but one (Wood Buffalo National Park) of park plans, that the 

provisions for biotic resources gready outweigh those of the abiotic. 

This general trend refers only to references to the earth sciences and does not 

imply that the plan item makes any significant statements with regard to the import of the 

earth sciences in that plan item. This is particularly true with iefetence to the 

management items relating to resource protection and management, and visitor 

management. 

Resource protection and management items relating to earth sciences in the 

various plans are generally stated as broad objective statements that do not refer to 

specific management actions relating to specific earth science concerns. In addition, most 

of the plans further elaborate through guideline statements that identify the manner in 

which the objectives are to be achieved. 

When compared to the management provisions for the biotic resources of the 

park, there are distinct differences in the manner that the earth science resources are dealt 

with in almost all the plans. This difference begins with the nature of the individual sub­

headings under resource management. Every plan in this study identifies earth science 

concerns under the single sub-heading of "resources", while all biotic concerns are further 

sub-divided and discussed under the sub-heading of management. For example, in each 

of the four mountain parks, earth science heritage is considered under the sub-beading 

"Geological and Physiograpbic Resources", while biotic heritage is sub-divided into 

''Vegetation Management", ''W"tldlife Management", and FJSheries Management" (Parks 

Canada, 1988a, b, c, d.). 

In addition to allowing for a more detailed discussion of biotic resources, the use 

of the word management implies that there is a difference in the manner in which these 

resources are perceived. This is not a statement that can be made with certainty, and, the 

management plans themselves do not provide incontrovertible proof. Indeed, a major 

problem with the management plans is that there is so little specific information which 
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relates directly to earth science management issues (the exceptions being Point Pelee and, 

to some extent, Yoho (Parks Canada, 1993, 1988b). 

Two problems identified in a number of the management plans, gravel extraction 

and disturbed site rehabilitation, can be characterized as earth science concerns. However, 

while the plans recognized that gravel extraction is inconsistent with the goals of the 

National Parks, they did not identify the significance of the deposits in tenns of earth 

science heritage, nor did they identify a role for applied geomorphology in reclamation. 

Indeed, reclamation concerns centered upon aesthetics and biotic concerns, for example 

concern over sigbtlines due to pits along the Icefields Parkway. 

In contrast. the provisions for biotic management often clearly identify 

management interventions, for example fire in the four mountain parks, non-native plant 

control in a number of parks, marten and fisher re-introduction in Riding Mountain to 

name a few. Characterizing these management strategi~ according to the framework 

identified by Dearden (1992), results in the identification of earth science management 

strategies as being dominated by preservation and protection typologic~ while the biotic 

management strategics fall within the management -integrated management typology. 

5.1.S Visitor Activity Management 

As with other management strategies in the various park plans, the provisions for 

visitor activities provided little direct reference to the earth sciences. This limits the 

argument to the suggestion that the lack of identification of earth sciences featureS and 

processes as management concerns reflects that these are not viewed as management 

problems. 

In spite of these problems, those management items that do address the earth 

sciences appear to provide evidence of a decline in the significance afforded to earth 

science resources in nearly all of the management plans considered. There is very little 

reference to the eanh sciences in the text of the documents, and where there are 
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references, they often identify conflict between the provision of visitor services and eanh 

science heritage resource values. 

Perhaps most significant were the number of conflicts between resource values 

associated with the earth science heritage of the mountain parks and the provision of 

visitor activities and/or services. In three of the four mountain parks, there was such a 

conflict. 

A significant one was the decision to rebuild the dam at Johnson Lake in Banff 

National Park. This decision is in direct contravention of the Act and Policy of Parks 

Canada. In the justification for this action. the management plan identified the rarity of 

such features as low elevation lakes in the montane region of the park and the fact that the 

lake has provided fish and waterfowl habitat during its SO years of existence (Parks 

Canada, 1988d, sec. 4.2) 

Thinking about the first of these reasons, it is the very nature of the lower 

elevation montane region to be well drained and consequently depauperate of standing 

bodies of water. Thus, low elevation montane lakes are not representative features of the 

region, and therefore their rarity need not be an excuse to create artificial ones. 

The second argument states that the lake provides habitat for fish and waterfowl 

This implies that the preexisting conditions provided no habitat, an unlikely situation. 

While the original environment likely did not provide habitat for fish and waterfowl, it 

undoubtedly provided habitat for some other organisms. In addition, the fish for which 

the lake provides habitat are non-native stocked trout (Brook-Salvelinus fontinalis, and 

Brown-Sa/mo trutta). The preceding provides some evidence of the bias towards the 

biotic resources in the management plan of the park. 

While the true reason for the damming of Johnson Lake appears to be significant 

public support for "raising water levels", the identification of habitat provides a more 

acceptable reason for interfering with natural processes in the minds of the writers of the 
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plan. This bias is so strong that even non- native species are considered to be more 

valuable than the naturally though unspectacularly occurring abiotic processes. 

Other conflicts in Banff were related to the siting of backcountry huts in locations 

extremely haz.ardous or inaccessible due to the active geomorphological processes of the 

area. These conflicts pointed to a lack of understanding of earth science processes on the 

part of park managers. In addition, it indicated that geomorphologists were not consulted 

about potential siting problems. In the following text this will be shown to be a recuning 

problem. 

Similar, although less stunning, examples of the general lack of concern given to 

earth science process in visitor management provisions occur in other mountain parks 

In Yoho National Park. the siting of the visitor centre and at least one campground 

conflicted with both earth science resources and processes (Parks Canada, 1988b ). In 

spite of the recognition that these conflicts existed, the sites were developed and 

maintained. However, Yoho remains the mountain park that is most oriented to the earth 

sciences in its management plan and consideration is given to some of the more 

spectacular processes such debris slides and avalanches in hazard assessment and public 

safety (Parks Canada. 1988b). 

In addition to the conflicts between visitor use and resource protection, there is a 

general trend in the plans towards a reduction of emphasis on earth science resources in 

the management items in each of the plans. That is, it appears that as the plans move from 

general objectives to actual management, the earth sciences are considered less and less. 

5.1.6 Interpretation 

Management items relating to the interpretation of park heritage resources 

consistendy centered around the themes to be presented. and the various methods of 

delivering these messages to the public. In general. most of the plans recognized at least 

one theme relating to the earth science heritage of the park. However, the focus was 

largely upon features as opposed to process. For example, the interpretation program in 
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Yoho National Park, which is dominated by an earth science focus, focuses upon the 

features of glacial and fluvial erosion. While these are representative of processes, the 

focus is on the features produced, and there is no consideration of contemporary 

processes, such as the debris flows of Cathedral Mountain. 

In addition, there appears to be a general tread towards a reduction of emphasis in 

the earth science inteipretation in the more recent plans. The lone exception to this is the 

Kluane 1990 plan which identifies the significance of both features and processes in the 

identification of park themes. However, the interpretation section of this plan is 

essentially unchanged from the 1980 plan. 

The earliest plans, those of Kluanc(1980}, Riding Mountain(l987), and Wood 

Buffalo(1984), all incorporate both fonn and process in the messages being delivered to 

the public. These messages arc reflective of the Act, (1930), Policy (1979) and Systems 

Plan (1972) in effect at the time. This is in spite of the fact that two (Riding Mountain and 

Wood Buffalo) of the three parks arc not particularly dynamic in terms of 

geomorphological processes. 

The plans of the four mountain parks, all produced in 1988, identify the 

interpretation of features as the main focus in their interpretation themes. Similarly, the 

management plan of Watenon Lakes (1992) identifies features of the park as the 

significant themes in the interpretation of earth science heritage. 

The greatest departure in theme development is contained in the management plan 

for Point Pelee National Park (1992). The themes for Point Pelee do not include any 

specific reference to the earth science heritage resources of the park. The interpretation of 

the park resources is directed to focus upon biological resources and a number of 

messages relating to environmental citizenship and ecological integrity. 

This is suggestive of a significant change in the interpretation of the National Park 

Act with respect to interpretation of park resources and the significance of the themes 
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identified through the Systems Planning process .. It is, however, only suggestive of a 

change as it represents only one case. 

In general, there is a better representation of earth science in the theme 

identification for interpretive messages than in natural resource management items of the 

plans. To a large degree this can be explained by the fact that the source of the themes for 

interpretation lies in the Systems Plan (Parks Canada, 1972) process for identifying 

Natural Areas of Canadian Significance. 'lbrough this process the significant and 

representative natural resources responsible for park establishment are identified as 

Natural History Themes and incorporated into interpretation messages. 

However, with the amendments to the National Park Act in 1988, the protection 

of natural resoUICes (both biotic and abiotic) is no longer the ultimate consideration in 

management and interpretation in the national parks. Instead, the maintenance of 

ecological integrity is to be the ultimate goal of management and interpretation. 

Furthcnnore, there is no way of knowing, using only the Management Plan of 

1992, whether earth science resources were pICViously interpreted at Point Pelee. This 

will be discussed in the next chapter, which presents the more detailed case studies of 

Banff and Point Pelee National Parks. 

In addition, the 1994 review of the Management Plan of Banff, as well as the 

interviews of park personnel, should provide clarification as to whether the interpretation 

of earth science resources is in fact being reduced in the mountain parks in response to 

changes to the Act. 

5.1.7 Environmental and Social Impact Assessment 

The environmental impact assessment statements of the management plans 

continue the trend of diminished attention to earth science. Here only one plan. that of 

Kluane (1980), identifies a concern related to the earth sciences in the Environmental 

Assessment and Review Process section. 'Ibis was the earliest pJan that was considered in 

the study. 
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In spite of the fact that a variety of other management items in the plan clearly 

identified significant impacts to earth science resources in the parks as a result of some 

plan provisions, the Environmental Assessment and Review Process section of the plan 

does not identify these as concems(for example the Vuitor Centre in Yoho and the 

rebuilding of the dam at Johnson Lake). Given that there were few clear and specific 

guidelines relating to eanh science resource management in the plans of the parks, it is 

not surprising that the Environmental Assessment and Review Process section is void of 

implications. That is, where management objectives consist solely of general statements 

regarding the protection and preservation of resources, specific impacts arc unlikely to be 

identified. 

The requirements for Environmental Assessment and Review Process in the 

National Parks are such that all proposed activities to take place in the park must be 

reviewed. Therefore, the expanded case studies to follow will allow for funher 

assessment of these findings. 

5.1.8 Implementation Priorities 

The level of priority that the park management plan ascribes to a particular 

management activity is measure of the item's perceived importance in park management. 

In the review of this item in all of the plans consulted in this study, sttategies related to 

the management of the earth sciences were identified as a high priority item in only two 

park management plan (Parks Canada, 1988b, 1992). 

In fact, the listing of implementation priorities for many parks identifies projects 

not referred to at any other point in the management plan, while at the same time ignoring 

items related to the earth sciences identified in the plan. For example, nowhere in the text 

of the Jasper Management Plan (Parks Canada, 1988a) is there reference to either coyotes 

or beavers as a management concern. However, both of these items are identified as high 

priority items in the implementation strategy. This is perhaps the most important aspect 

of the management plans in terms of identifying the low level of significance afforded 
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earth science concems within the management plans consulted in this study. Table S.S 

below summaru.es these implementation priorides. 

Table 5.5 Implementation Priority Identified in Park Plans 
CP.ri1 11:Y of sed • • ) on U.t.VIAli actiVJtY 

Park lmalementation Priority 

Him Medium Low 

Jasper Park Plan 0 Earth Science 1 Earth Science 

14 Bioloaical 11 Biolomcal 

Yoho Park Plan 0 Earth Science 1 Earth Science 

7 Bioloaical 0 Bioloaical 

Kootenay Park Plan 2 Earth Science 0 Earth Science 

10 Bioloaical 2 Bioloaical 

Banff Park Plan 0 Earth Science 0 Eanh Science 

Kluane Park Plan No implementation 

1980 Priority eiven 

Kluane Park Plan 

1990 

Waterton Lakes 2 Earth Science 0 Earth Science 3 Earth Science 

Park Plan S Biolo2ical 2 Bioloeical 0Biolo2ical 

Riding Mountain 0 Earth Science 1 Earth Science 1 Earth Science 

Park Plan 7Biolo2ical 0 biololical 1 Bioloncal 

Wood Buffalo Park 0 Earth Science 0 Earth Sciences O Earth Sciences 

Plan 3 Biological O Biological 1 Biological 

1 Biological and 

Buth Science 

Point Pelee Park No Implementation 

Plan Prioritv Given 
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The individual management plans do not provide the means by which the 

priorities are established, nor do they identify ranling of proposed projects within a 

priority. In addition, there is no means of identifying which strategies actually are 

implemented. For example, the second highest priority earth science items identified in 

the Kootenay management plan were the development of a geological and a hydrological 

resource management plan. In spite of the fact that these plans were produced in 1988, 

neither of these strategies have, as yet, been implemented (Halverson, 1994, pers. 

comm.). In addition, as new priorities emerge through the review of the management plan 

(1994), some of these strategies are accorded lower priority. 

Overall, the preceding assessment and discussion have identified a significant 

reduction in emphasis placed upon the earth science resources of the national parks in the 

management plans of nine parks. This reduction proceeds as the management item 

become more focused and activity driven within the planning framework. That is, in the 

general statements of the park objectives and management objectives of the plan for the 

earth sciences resources are generally considered equally with the biotic resources of the 

park. However, as the plan moves to more specific guidelines, actions, and 

implementation priorities, the earth science resources are less and less imponant. 

In general, interpretation has been an exception to this general pattern. The earth 

sciences have formed important themes in the interpretive messages of the national parks. 

However, here too there are limitations. Generally, interpretive messages focus upon 

features as opposed to processes and as in other plan items features and processes are 

often confused. 

The following ten subsections of this chapter will focus upon the elements of the 

individual park plans which do not conform to the discussion presented above. In these 

discussions, only those plan provisions which are distinctly different from the summary 

above will be discussed. 
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S.2 The Management Plans 

S.2.1 Jasper National Park 

The management plan for Jasper National Park was, like those for all the national 

parks in the four mountain parks block. approved and put in place in 1988 and was 

updated (1994). This is particularly fortuitous in that it allows for an usessment of how 

the amendments to the Act me seen to affect the management plan review. 

Jasper National Park is the largest of the four mountain block parks (Fig S.2) and 

covers an area of 10, 878 sq. km. (see Fig. 5.3) In 1984, these four parks, encompassing a 

total area of 20,160 sq. Ian., were designated u a world heritage site in recognition of 

"their outstanding beauty, the diversity of vegetation and wildlife, and the exceptional 

examples of glaciation, canyon and karst features" (Parks ~ 1988, p.11). 

Each of the four mountain parks shares the same objectives. These are: 

" Protection and Preservation of Resources, 
Natural Resources and Processes 
a) To protect and preserve the natural resources and Processes occuning 
within Banff, Jasper, Kootenay, and Yoho; 

b) To provide the highest level of protection or, where appropriate, 
preservation of resources and processes that are: 

i) nationally or internationally significant ; 
ii) unique rare or endangered; 
iii) good examples of the natural resources and processes occurring in the 

Canadian Rocky Mountains; and 
iv) important in retaining the parks wilderness character." 

The preceding outlines that the objectives of the four mountain parks are 

concerned with the preservation and maintenance of all "significant" natural resources 

and processes within the parks. There is no distinction drawn between the living and non­

living resources and processes. However, neither is there a connection made between 

these. This set of objectives is common to all national parks and is outlined in the Park 

Management Guidelines (Parks Canada, 1982). 
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Figure 5.2 The Four Mountain Parks 
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The park concept for Jasper National Part, like those for the other national parks 

is focused upon the natural histoiy themes of the park. As these themes are focused upon 

the most significant features and processes of the par~ it seems reasonable that these 

themes will form the focus of management, intapretation and research initiatives. 

The plan indicates that one of four Zone 1 sites (Fig. S.3), was designated as a 

result of the recognition of its geological significance. The significance of this site, like 

many karst sites in the Canadian Rockies, is largely the result of the work of Ford (1973, 

1972) pointing to the imponance of interest on the part of the scientific community in the 

establishing the role of the earth sciences in the national parks. 

The management plan of Jasper National Park notes that a number of features 

have been identified within the park as significant on both a national and international 

basis. Included among these arc the Maligne River Karst System. the sand dunes of the 

Jasper Lake area, as well as (unnamed) canyons, natural bridges, fluvial features, and 

glacial landscapes (see Figure 5.3). The plan goes on to point out that while many of 

features have been identified and studied, a number of others, including fossil beds, karst 

systems and permafrost areas, require further study in order to determine their 

significance as well as to define management strategies for their protection. 

In the Park Management Plan discussion of these management guidelines, it is 

noted that systematic study is required in order to develop management strategies for the 

protection of significant features. The discussion notes that such information will be 

invaluable in the preparation of interptetation material explaining the parks heritage 

resources and identifies the Snaring River Karst System as a resomce with potential 

significance requiring further study. In addition, the significance of the Maligne Karst 

System, the Surprise Valley, the Jasper Lake Dunes, and the Mictte Hotsprings arc all 

singled out for special attention in terms of management. However, no management 

directives arise from this recognition. 

85 



Figure 5.3 Jasper National Park 
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Finally, the discussion notes that gravel extraction affects vegetation and 

geological resources as well as the visual integrity of the park, so that in the future all 

attempts will be made to acquire gravel resources from outside the park. This particular 

concern is common to all the mountain block parks as well as to many other parks within 

the system and results in numerous bolrow pits throughout the park in various stages of 

reclamation. The plan calls for a systematic approach to the priorization of disturbed site 

rehabilitation, focusing upon such factors as visible degree of impairment, extent of 

damage to natural habitat, disruption of watershed, and potential for continued tcmin 

damage. In addition, the plan calls for the development of approved rehabilitation plans 

in the case of all future site disturbances. This latter point is in direct contradiction of the 

discussion in the geological resources section which calls for the cessation of gravel 

extraction in the park. This suggests that there is a conflict within the document with 

respect to the provisions outlined in different sections of the plan. This type of conflict 

occured in a number of the plans, and the follow-up questions asked of park managers 

during the survey provide further evidence of this (see chapter 8). 

It is clearly stated in the objectives of the park management plan that resource 

protection will take precedence whenever there may a conflict between visitor use and 

facility development, and the potential for adverse impact of park resources. 

Nevertheless, the high degree of emphasis placed upon biotic resources in the resource 

management guidelines is reiterat.ed in the various visitor management guidelines. 

Significant implications for the management of day use areas as they relate to 

geological and geomorphological resources are identified in the recognition of the need 

for an area plan for the Columbia lcefields. The discussion notes: 

'The Columbia lcefields is one of the best known and most popular visitor 
destinadons in the Canadian National Park system, due to its ~ar natural 
resources and the easy access to a glacial environment. Facility development in 
the area has occurred hapbuardly. The need to closely integrate visitor facilities 
to improve visitor experience and safety, to improve the area's aesthetics and to 
mitigate environmental concerns has been noted for some time. The area plan will 
address these concerns. It will provide long term-development alternatives, 

87 



recommend short-term design actions, and set the direction for the required site 
improvements." 

(Parks Canada, 1988, p. 70) 

While the reference to specific geological and geomorphological resources is 

lacking, it is clear that the emphasis here is upon the significance of the unique 

opportunities provided by this glacial environment. It is curious that this significant 

resource was overlooked in the resource management objectives and guidelines of the 

park. Further implications arising from the development of this area are addressed in 

chapter 8. 

The shared messages of the Four Mountain parks were. in large part, guided by 

the "Interpretive Plan for the Seven National Parks of the Canadian Cordillera" ( Parks 

Canada 1975). The intention of this document was to coordinate message presentation 

among the parks so that duplication could be avoided. However, the discussion of the 

management guidelines of 1988 indicates that a number of additional heritage themes 

have gained prominence since this time, including Heritage Rivers and World Heritage 

Sites. In addition, the role of interpretation had expanded to include such messages as 

park management goals and to use intetpretation itself as a management tool through 

fostering environmental awareness and the development of appropriate behavior (Butler, 

1994). Given that park resource management guidelines do not include geology and 

geomorphology to any appreciable degree, it becomes evident that the management plan 

of 1988 will also engender a reduction of the significance of geology and geomorphology 

in park interpretation. 

A number of infonnation gaps are identified throughout the management plan and 

many of these have been presented above. In addition, the Environmental Assessment 

and Review Process of the plan identifies some specific issues related to facility 

development in the park and includes in this the need for further study of the Jasper Lake 
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dune complex as the only additional significant geommphological information gap. It is 

notewonhy that neither the Columbia Icefield nor the Maligne canyon were identified as 

EARP concerns. 

5.2.2 Yoho National Park 

Yoho National Park comprises 1,313 Ian. sq. of the 20,160 sq. km. Four Mountain 

Park block. and protects a representative portion of the Rocky Mountains west of the 

Continental Divide (See Fig. 5.4). The Yoho National Park Reserve was initially 

established in December, 1901, largely as a result of the explorations Dr. Jean Habel in 

1899 (Lothian, 1987). 

The park theme, Rockwalls and Waterfalls, as well as the emphasis placed on 

natural history themes associated with the geological and geomorphological resources of 

the park, point to the high degree of significance of these resources to the park. This 

significance is further highlighted by the designation of both the Burgess Shale fossil 

beds and the Ice River igneous complex as Zone 1 Special Preservation areas. In the 1988 

plan no other Zone 1 sites had been identified. However, it is noted that section 3 of the 

plan (Resource Management) directs further research and the development of an 

ecologically-based management strategy. It is anticipated that new potential Zone 1 sites 

may be identified through this process. 

In recognition of the highly dynamic gcomorphic environment of the park, the 

park concept also recognizes the need for natural hazard evaluation and control. 

"In the interest of public safety along the Trans..C.nada Highway and park roads, 
the monitoring and control of avalanches, debris flows, mudslides and other natural 
hazards will remain an admioisttative priority. Such activities, involving the use of 
helicopters and oversnow vehicles as well as explosives ue necessuy and acceptable." 

It is evident that the park concept clearly recognizes the significance of the 

dynamic contemporary geologic processes as well as the international and national 

significance of relict features within the park. 
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Figure 5.4 Yoho National Park 
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The earlier guidelines discussion noted that the management of the park's 

geological resources is guided by an ongoing geological resource management plan that 

is intended to identify measmes required to protect significant park resomces. The major 

problems associated with the Burgess Shales and the semi precious minerals of the Ice 

River complex stem from their collection by park visitors. As a result, access to both 

these areas is restricted. 'lbe Burgess Shales can only be visited by guided walks, while 

access to the Ice River complex is to be controlled by backcountry permit. Trails are to be 

minimal or non- existent. In fact there is no interpretation of the Ice River Complex and 

very few visitors are even aware of its existence. Furthermo~ due to the region's 

significance, the management plan docs not even provide a map identifying its location. 

As noted in the guideline rock and mud slides, and debris flows are major 

management concerns in Yoho, particularly in the Cathedral Mountain, Mt. Hurd, Mt 

Stephen and Mt. Field areas. The active mass wasting processes have had significant 

impacts upon the Trans-Canada highway and the CPR. Jackson (1978) identifies a 

Jokullhaup as the causal agent in the debris slides of Cathedral Mountain. Active 

management of the subglacial lake has been taking place since the late 1980's. The 

management plan makes no reference to this but notes that "actions arc being taken to 

gain a better understanding of these geomorphological problems" and that "steps will be 

taken to control slides threate~g facilities and to improve general public safety 

measures". 4 Also, the plan calls for all future facility siting to be planned in a manner that 

ensures active manipulation is not required. 

Related to this are a number of resource conflicts associated with the provision of 

front country accommodations. The campgrounds at Hoodoo Creek and Chancellor Peak 

both require the manipulation of geomorpbic processes. In addition, both of these sites 

are~ in terms of earth science processes, disturbed sites. 

4Significandy, there is no evidence of this in either the research permit log fer die part or in references to 
EARP. 
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The plan notes that the Kicking Horse Campground is located in a constricted 

valley bottom which is prone to avalanches and as such there are no plans for its 

expansion in spite of high demand by visitors. Interestingly, the plan does not identify 

any concerns related to the upgrading of the Kicking Horse overflow relating to its 

location in a geomorphically active zone. In fact. in 1994 the entire overflow campground 

was seriously damaged by the debris flow (Fig.S.S). 

In most other national parks, the environmental impacts relating to visitor access 

are focused largely on highway wildlife mortality. While this is also a concern in Yoho 

National Park, the extreme local relief along the transportation corridors of Yoho 

National Parle results in a very active geomorphic environment. The Plan guidelines 

explicitly acknowledge this fact. 

D. In attempting to control mass wasting, glacial outburst floods, snow and 
rock slides, an emphasis will be placed on minimizing the amount of 
manipulation of natural features that is required. New facilities will be 
carefully sited to avoid potential conflicts with natural processes. 

Discussion: 

Due to the extreme nature of Yoho's topography, many facilities must 
necessarily be located in areas which are subject to natural phenomena 
such as mass wasting and snow slides. This manipulation bas taken place 
to reduce hazards from these processes. This manipulation of natural 
features will be minimi=l in the future. 

(Parks Canada, 1988b, pp. 116-117) 

The management plan of Yoho National Park recognizes the significance of the 

geomorphic processes in the park from the perspective of huards mitigation. Yet the plan 

confuses features and processes in both the guideline and the subsequent discussion. As 

well this is the first and only reference to the unusual process of glacial outburst flooding 

or "jokullhaup". Curiously, the plan does not refer to these events in the environmental 

assessment. 

In the development of communications for the Park Management Plan, Yoho 

again distinguishes itself from the other mountain parks in the degree to which the 
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Figure 5.S Stephen Slide Area, Kicking Horse Pass 
September, 1994. 

(Note debris in foreground and engineered 
channel in background at right) 

(Campbell, 09/94) 
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management plan makes specific reference to geological and geomorphological 

resources. The plan further guides the provision of interpretation programming and 

outlines the significance of themes associated with "geology of the western and main 

ranges of the Rockies. the Burgess Shale fos~ the sculpturing of the landscape by 

water, glacial ice and wind, as well as the ecology of the Montane. Subalpine and Alpine 

life zones" (Parks Canada, 1988b, p. 144). This particular section of the plan highlights 

two significant problems hypothesi7.ed in this study. First, is the general lack of emphasis 

in interpretation placed upon contemporary geomorpbic processes, and second. the 

apparent disconnection between these abiotic processes and ecology. 

It is apparent that the main focus in the guidelines relating to interpretation of the 

park's heritage resources is upon features. Considering the highly dynamic nature of the 

geomorphic processes in the p~ a unique opponunity exists to interpret these to the 

public. 

The plan guidelines outline the location of the new visitor facility to be built near 

the town of Field. In the subsequent discussion, it is noted that the construction of the 

facility will result in the disturbance of a relatively rare floodplain feature. This feature is 

not identified, nor is it noted whether the feature is the result of contemporary processes 

or whether it is a relict feature. Observations of the site of the new visitor centre during 

the 1994 field season indicate the rare floodplain feature is in fact simply a floodplain (or 

portion thereof), and that the visitor centre and gas station have been constructed in this 

location. 

The discussion of the Environmental Assessment and Review Process tends to 

ignore the negative impacts of plan guidelines, such as the destruction of "a rare 

floodplain feature" associated with the construction of the new visitor centre. 

The plan also recognizes the knowledge gaps associated with the extent of both 

the Burgess Shale and the Ice River Complex, but does not suggest any avenues to 
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address this shortcoming. As noted previously, the plan does not identify any concerns in 

the E.A. section dealing with the mass wasting processes of the park. 

The priorlzation of plan guidelines is not reflective of the stated goals of the park, 

nor does it reflect the importance of geological and geomorphological features and 

process in Yoho National Park. While the plan itself identifies a variety of management 

concerns related to the parks' significant geological and geomorphological features and 

processes, the priorization of plan guidelines clearly empbasi7.es the biological over the 

abiotic component of the parks "ecosystem". 

5.2.3 Kootenay National Park 

Kootenay National Park was established as Canada's tenth national park in 1920. 

The park encompasses 1406 sq. km and is part of the 20, 160 Ian. sq. four mountain park 

block ( see Fig. 5.6). Kootenay contains representative features of the Western and 

Western Main ranges, extending from the continental divide to the edge of the Rocky 

Mountain Trench. The park was created in part as a result of the construction of the 

Banff-Windermere highway. 

The designation of both the Cathedral Escarpment and the Ice River Complex as 

Zone 1 Special Preservation identifies these resources as significant resources of 

Kootenay National Park. This designation is also somewhat problematic. The value of 

these resources lays largely in their uniqueness, and therefore in their exceptional 

scientific value and what we can learn about past environments from them. The 

restrictions placed upon such sites by Zone l designation can inhibit or in some cases 

altogether prevent further study. It should also be noted that both the geological Zone 1 

sites are not as well understood as the 7.one 1 biological sites in Kootenay National Park. 

In addition, the extent to which these areas exist within the park is not known and, 

therefore zoning is only guessed at. 

The plan identifies fourteen first priority management concems related to the 

protection and management of natural resources. However, the plan identifies the 
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development of a geological resource management plan as a priority. Toe remaining 

implementation strategies focus largely upon biodc resources. The lack of a geological 

resource management plan could explain the relative lack of significance attached to the 

earth science resources in the Kootenay management plan. This is highlighted by the fact 

that the existence of significant fossils of the Burgess Shales is only guessed at in the 

plan. Similarly, the extent and boundaries of the Ice River Igneous Complex within 

Kootenay is unknown. Such internationally and nationally significant features require 

funher study. These arc, however, features and, as such, represent a different type of 

management concem than processes might. 

5.2.4 Banff National Park 

Banff is Canada's first national park and this role is highlighted in the 

management plan of the park. Banff bas grown from the original reserve of 26 sq. Ian. to 

its current size of 6, 641 sq. km. and shares its borders with Jasper, Yoho and Kootenay 

National Parks (see Fig. 5.7). The thermal springs at Sulphur Mountain were very 

imponant in the early establishment of the park. While the original reasons for park 

establishment were based upon the geological resources of the springs, it was largely the 

economic benefits to be derived from these resources that led to park establishment 

(Brown, 1968, Parks Canada, 1994). This set of circumstances led to the paradox of 

preservation versus use, and has been the source of ongoing debate and conflict 

concerning the role of parks. 

Much of the history of the national parks in Canada is evident in the history of 

Banff National Park and a number of studies have focused upon this (Nelson, 1968, 

Nicol, 1968, Brown , 1968, Scace, 1972). 

Banff is one of the most recogni:,,ed and most visited of Canada's national parks 

,and as a result experiences a wider variety of management problems than many less 

popular national parks. As a result of the management concerns associated with the 

townsitc of Banff itself, as well as the pressure associated with the large numbers of 
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visitors (visitor safety, resource conflict. inappropriate activity, facility development etc.), 

the pressure placed upon the natural resources of die park is often much greater than in 

other national parks. Therefore, resource protection and management arc of utmost 

importance in the management plan of Banff National Park. 

The plan also notes the significant hazards associated with visitor activity in areas 

of active geomorphic processes such as avalanches and glacial ablation zones. 

The management plan of Banff National Park recogniz.es four Zone 1 Special 

Preservation areas in the park. One of these, the Castlcguard caves, is directly related to 

the geological and geomorphological rcsoun:cs associated with this unique and 

internationally significant karst system. The cave system has been mapped for a length of 

18 Ian., but is thought to be over twice that length. It has been described as among the 

finest examples of alpine karst anywhere in the world (Ford, 1973). In addition to the rare 

and unique geological features such as calcite pisoletcs, the cave system also provides 

habitat for rare and unique fauna, providing a clear link between the abiotic and biotic 

systems of the environment. 

The discussion of the management guidelines states that, while a number of 

significant geological and physiographic fcatmes have been identified, there is a need to 

undertake a systematic study to enable the development of management strategics for 

their protection. 

The Banff Management Plan identifies a number of geological and 

geomorphological resource conflicts in the provision of visitor opportunities. Ag~ 

many of these issues are common to all the parks in the four mountain park block. Trail 

braiding and soil erosion are serious concerns in a number of backcountry areas. In 

addition, it is noted that many trails follow historic routes and do not provide for an 

aesthetically pleasing experience. It is suggested that some trails be rerouted in order to 

provide more scenic vistas along the route. 
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The plan guidelines identify significant safety concerns related to the location of 

certain alpine huts located in the backcountty. In the case of the Bow but, the plan 

discussion notes that redevelopment or relocation of the hut would reduce public safety 

concerns as hikers would not be encouraged to cross the toe of the glacier during the 

summer season. 

In additio~ the newly developed Fresbfield hut is no longer accessible. due to the 

formation of a large lake at the toe of the glacier and the subsequent "calving" of an ice 

cored moraine along its margin. The moraine was to provide access to the hut. The plan 

calls for the removal of the hut. No mention is made in the plan as to whether 

geomorphologists were consulted about the potential for these siting problems to occurs 

(i.e .. EARP identification). This provides an example for which such information would 

have been useful. Furthennore, it points to potential future proble~ associated with 

glacial response to global warming and the role of the earth sciences in global change 

studies. Neither of these geological resource issues was identified in the resource 

management section of the plan. 

The plan identifies a case where the provision of visitor activity will take 

precedence over allowing natural processes to operate without interference: 

THE WATER AT JOHNSON LAKE WllL BE RESTORED TO ITS LEVEL 
PRIOR TO 1HE FAILURE OF THE DAM IN 1986 

i) Heritage Resources 

Johnson Lake was originally created in 1930 by damming both ends of the 
erosional trough which contained an unnaowl creek emanating from 
beaver swamps at the base of Mount Inglismaldie. It is one of only eight 

• low elevation montane water bodies in the part. Although not a natural 
waterbody, Johnson Lake has provided fisti and waterfowl habitat during 
the 50 years of its existence. 

ii) Visitor Opportunities 

The lowered lake levels reduced the quality of recreational opportunities. 
A petition signed by over 1,600 individuals was forwarded to the 
Canadian Parks Service in support of restoring the higher lake levels. 
Residents of Banff townsite valued the lake, prior to the failure of the dam, 
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as a local swimming spot. Restoration of the water level will satisfy the 
demand for recreational opportunities. The provision of these 
opportunities will take precedence, in this particular case, over the 
principle of permitting natural processes to operate without human 
interference. 

(Parks Canada, 1988d, p .. 83) 

While this is a case of a visitor opponunity being given piecedence over an 

abiotic resource, the reasoning for allowing this to occur is in part based upon the 

biological resomces that have come to occupy the artificial habitat. This particular 

guideline contradicts the stated management objectives, the Parks Policy and the Act, and 

provides a dramatic example of the higher priority placed upon biotic resources when 

they conflict with abiotic. This is shown here to be the case even when the biotic 

resources were not originally in existence in a location. 

The messages of the communication SCIViccs will focus on the nationally and 

internationally significant heritage resources of Banff National Park, the park's role as 

Canada's first national p~ and the block's designation as a world heritage site. The plan 

guidelines provide for the type of message consistent with the park's objectives as well as 

the location of visitor information centres. Lake Louise is identified as the site at which 

geology will be interpreted in the park. 

ti The Lake Louise Visitor Reception Centrewill provide information about 
oportunitics and services available in thr local area, in the park and in the 
four mountain parks. The centre will be a major facility for interpreting the 
gcologyof the Rocky Mountains and orienting visitors to interpretive 
opportunities in all four parks. Basic and emergency information will be 
available year round and 24 hours a day. 

Lake Louise is a major visitor centre and a popular Rocky Mountain 
destination which is internationally known. Many visitors travel to Lake 
Louise from other areas in the Fom Mountain Parks. A new visitor 
reception centre is scheduled for completion in 1990 which will serve the 
800,000 people who visit Lake Louise each year. Its central location in the 
heart of the Main Ranges of the Rocky Mountains makes it an ideal 
location for interpreting the geology of the Rocky Mountains. " 

(Parks Canada, 1988d, p. 157) 
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The interpretation of park heritage resources occurs throughout the park. The plan 

identifies the natural history themes previously identified in the park concept as 

significant portions of the inteipretation program. Plan guidelines (p.167) identify the 

geological story of the Rocky Mountains u the emphasis of the Lake Louise centre. In 

addition. the shared messages of the mountain block parks were coordinated in the past 

by the ''Inteipretive Plan for the Seven Parks of the Canadian Cordillera" (1977). 

However, the discussion of the 1988 plan notes that a number of messages have changed 

in significance (e.g. archeology) and that new messages have emerged (e.g. World 

Heritage Site, Canadian Heritage Rivers). Furthermore, interpretation is viewed as a 

management tool and the messages relating to management issues such as bear 

management and fire management have increased in imponance. 

S.2.S Kluane National Park 

Two management plans were available for Kluane National Park. The first, 

produced in 1980, was developed prior to the Resource Description and Analysis (1987), 

while the second plan was completed in 1990 in response to fiscal restraint and changes 

to the National Parks Act. 

Kluane National Parle is representative of the Nonbem Coast Mountains Natural 

Region and encompasses an area over 22, 000 sq. Jan. in the southwest Yukon Territories 

(Fig. 5.8). The management plan (1980) recognizes that the park is focused on the high 

peaks and icefields of the region . The plan notes that a major agent of landscape 

fonnation is glaciation and that the park is significant for i'-' alpine glaciers as well as its 

preponderance of rock glaciers and surging glaciers. In additio~ the park's human history 

is only beginning to be understood. However, it is the critical wildlife habitat that the plan 

identifies as requiring special attention for protection. 

The construction of the Alcan Highway was a major agent in the events leading to the 

development of Kluane National Park. "Recognizing the potential impact of the new 

route, army officials suggested to the Canadian Government the possibility of a park. As 
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a result, in 1942 a Privy Council order was passed on the recommendation of the 

Controller of the Yukon and the Advisory Board on Wildlife Protection establishing a 

National Park Reserve of over 25,000 square Ian. In the following year, the area was 

designated as the Kluane Game Sanctuary until such time as the National Parks Act was 

amended to include and establish Kluane National Park"(Parks Canada, 1980, p. 9). 

Between that time and the proclamation of the Part Reserve in 1976, numerous attempts 

were made to establish a park. None was successful due to the presence of mining 

interests. 

S.2.5.b 1990 Kluane Management Plan 

In 1990, the Kluane National Park Management plan was developed largely as a 

result of the failure to implement the access provisions of the 1980 plan due to fiscal 

restraint and the inability to attract private funding, as well as the amendments to the 

National Parks Act. The new plan continues to recognize the maintenance of the park's 

wilderness character as the park's primary objective. 

The structorc of the plan initially separates the physical description of the park 

from the section dealing with heritage resources and processes. This is a rather unusual 

format when considered in light of other management plans. The description of the 

physical environment focuses upon the significance of the St. Elias mountains in terms of 

the regional climate and the resulting icefields. The dynamic nature of the physical 

system is identified as hampering penetration of the park's front range barrier and 

therefore, resulting in the protection of the mountain wilderness and its wildlife 

population. The plan docs not, however, highlight the significance of these resources by 

themselves. In addition, the discussion of the natural heritage reso1ECs of the park 

focuses exclusively upon vegetation and wildlife resources. In some cases these resources 

are identified as resulting from geomorphological process, for example the land-locked 

salmon of Sockeye Lake. As well, the vegetation complex is recognized as being a 

reflection of a landscape in constant change due to the active geomorphological processes 
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in the park. Geomorphological processes thus are a veey significant aspect of the park. 

They are, however, only viewed as significant in association with biotic resources. This 

points to a recognition of the earth science connection to the ecosystem, and hence a 

potential role for applied geomorphology. 

5.2.6 Waterton Lakes National Park 

Waterton Lakes was established during the period in which control of natural 

resources in western Canada rested with the federal government. A partial result of the 

near unilateral withdrawal of these land as parks was a frequent rearrangement of park 

boundaries. Waterton Lakes National Parle was established as the Waterton Lakes 

Dominion Park in 1911, through a reduction of the previously established Kootenay 

Lakes or Watcrton Lakes Forest reserve to a 36 sq. km. area (Fig. S.9). In 1914 the park 

area was enlarged to 1096 sq. km. However, this proved to be unsatisfactory to the 

Forestry Branch and the park area was subsequently reduced to 570 sq. km.. In 1955 a 

further 350 hectares were withdrawn (Lothian, 1987). 

The management plan of Waterton Lakes available for this study was put forth in 

1992. It therefore is guided by the amendments to the National Parks Act of 1988 and 

incorporates provisions relating to ecological integrity. While the new policy (1994) was 

not available at the time of the development of the management plan, draft policies 

reflecting changes to the act were available to guide the 1992 management plan. 

In spite of the very significant changes to the Park's Act enacted in 1988 and the 

development of new policies during this period. the Waterton management plan of 1992 

is remarkably similar in its layout to those of the Four Mountain Park Block. 

Unlike the plan provisions for other parks, however, the provisions of the 

Watcrton Lakes Plan identify sustainable use and ecological integrity as significant 

principles to be developed in the plan. 

The objectives do not explicitly refer to geological or geomorphological features 

and process. However, they provide general direction for their inclusion into the resource 
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management provisions of the plan. The references to natural resources, natural processes 

and resources in the objective natemen~ of the plan include geological considerations. A 

case can also be easily made to acknowledge the inclusion of geology and 

geomorphology in the objective statement referring to scientific information. In fact the 

subsequent section of the p1an which deals with geological, physiograpbic and 

paleontological resources illustrates these connections in reference to the scientific 

significance of a number of unique geological features in the park. Here again, however , 

the emphasis is placed upon the feature rather than the processes. 

5.2. 7 Point Pelee National Park 

Point Pelee National Parle occupies a spit extending into the western basin of Lake 

Erie and was first confinned as a national park by Order in Council on May 29, 1918 

(Lothian, 1987). Point Pelee is one of the smallest of Canada's national parks, 

encompassing an area of only 1S.5 sq. Ian., of which less than a third is dry land. The 

park is essentially an elongated triangular spit ten km. long and five kilometers wide at its 

base, occupying the most southerly contiguous point of land in Canada (Fig. 5.10). 

Of the parks considered in this study, Point Pelee is unique in two significant 

ways. First, Point Pelee is the only national park considered in this study to be declared a 

national park solely on the basis of iu biological significance (Lothian, 1987). Second, 

Point Pelee is the result of the highly dynamic and contemporary processes of longshore 

drift and beach erosion and deposition. This unique combination of circumstances, in 

which the "habitat" is in a state of perpetual change, creates some unique management 

problems for a park whose primary reason for existing is the flora and fauna that exist on 

the ''habitat". 

Indeed, Point Pelee National Park officials have a long and checkered history of 

managing the processes of coastal erosion. One of the earliest references to erosion of the 

point is contained in Taverner's (1915) report in which be suggested offshore dredging as 
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a possible cause of the erosion at the dp of the point. Since that time, various beach 

erosion control measmes have been introduced and, subsequently removed, in response to 

changing shoreline conditions (East, 1976). This will be discussed in greater detail in a 

following chapter .. 

Objectives for visitor appreciation and understanding, however, include an 

expanded role for interpretation that includes the "aim of fostering environmental 

awareness among members of the public, and achieving the Green Plan goal of assisting 

Canadians to make sound environmental choices" (Parks Canada, 1992, p .. 8). This 

expanded role for interpretation should not be perceived as negatively affecting the more 

traditional interpretation efforts. However, the following section of the plan notes a 

growing number of significant factors affecting the park. These factors include the 

increasing islandisation of parks, the requirement for the maintenance and restoration of 

ecological integrity, the invasion of non-native species, the development of the 

disciplines of conservation biology and restoration ecology, the growing level of public 

environmental awareness, economic restraint and restricted budgets, and the need to 

direct funds to those programs most closely reflecting the national park mandate .. 

These factors, when taken together, point strongly towards the diminution of the 

earth sciences in the management, planning, and interpretation of Point Pelee National 

Park. They show a strong bias towards the biotic and suggest that some areas of park 

programming will be dropped. 

The park concept for Point Pelee National Part makes a clear departure from the 

objectives of the park and focuses exclusively upon the biotic component of the 

environment in identifying the enhancement of the Carolinian character as the major 

proposal of the plan. The plan identifies the valued natural resources of Point Pelee's 

revised zone 1 areas as exclusively biological. In addition, the plan concept also identifies 

that the significance of regional integration is a biological one and that restoration of the 
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park is to be guided by the "new scientific disciplines of conservation biology, restoration 

ecology and the study of stressed ecosystems"( Parks Canada, 1992, p. 12) 

The management plan provisions of Point Pelee National Park reflect the 1988 

amendment to the National Parks Act and, therefore, identify ecological integrity as the 

first priority in considering how the park will be managed. 

However, unlike other plans, the Point Pelee National Park Management Plan 

does provide for the potential of managing the earth science resources of the park. 

i) Parks Canada recPgnizes that shoreline erosion, recession and deposition 
are essentially natural processes. Thexefore, they will be allowed to proceed 
unimpeded except where monitoring bas shown that without limited 
intervention, public health, or safety or major park facilities are threatened; or 
there may be serious adverse impacts on neighboring lands; or the objectives of 
the park management plan relating to the maintenance of natural and cultural 
features cannot be maintained. 
ii) Parks Canada will continue to encourage the support and the development 
of an integrated regional shoreline management program. ...... will strive to manage 
the use and development of the shoreline to minimize the conflict between natural 
systems and human activities. 

iii) Parks Canada suppons the recommendation ....... that the south portion of 
the Marentette drainage scheme be converted back to wetlands .... based on the fact 
that shoreline hardening nonh of the park caused accelerated rates of erosion at 
the park's northeast comer during periods of high water level in Lake Erie and 
created a breach in the bmier beach which protects the marsh and agricultural 
fields. 

iv) Parks Canada will continue to remove the remains of erosion control 
structures which will not naturally or quickly deteriorate. Such structures will be 
removed following an assessment of the environmental, especially 
geomorphological, implications. 

v) Shoreline monitoring for the park will continue, in order to contribute to 
the shoreline management program and to assess erosion at the northeast comer of 
the marsh. (Parks Canada, 1992.p.25) 

The preceding generally outlines a program of allowing natmal processes to 

operate and includes the removal (where appropriate) of existing erosion control 

measures. Yet, at the same time the plan prescribes allowing natural processes to operate, 

the plan acknowledges that the natural system bas been disrupted due to shoreline 

hardening updrift of the park. 
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There is a significant degree of confusion in this section of the plan as to the 

natural state of the physical processes of erosion. deposition and shoreline recession, and 

therefore, about the significance of active management of these processes in the 

maintenance of ecological integrity. 

This contrasts markedly with the provisions for both vegetation and wildlife 

management presented in the plan. These provisions provide relatively clear goals in 

terms of the desired species assemblage and the high degree of active management 

prescribed to attain these goals. 

The provisions of the Point Pelee National Park Management Plan for visitor 

services follow those of other plans in the identification of the role of encouraging visitor 

understanding, appreciation, and enjoyment of the park. It departs from these other plans, 

however, with the addition and identification of a number of messages related to 

environmental citizenship and stewardship as important roles for the park. 

In addition, the ecosystem restoration and management concept is seen not only as 

enhancing the visitor experience but also as providing a new direction in the 

communication program. The plan identifies 5 themes as the interpretive messages to be 

presented under the park concept of "Partner's in Preservation" and not one of these 

relates the important role of geology or geomorphology in the forming the parks 

ecosystem. 

These five themes relate to sustainable living, the regional ecosystem. the Pelee 

story, preserving the environment. and global issues. It is apparent that the role of the 

earth sciences could be incorporated in any of these issues, but they have not been. This 

is discussed in greater detail in the next chapter. 

5.2.8 Riding Mountain National Park 

Riding Mountain National Park was the last park established from unalienated 

public lands by the government of Canada (Lothian, 1987). Original proposals called for 

a park to be established in eastern Manitoba south of the W'mnipeg River in a region now 
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Figure S.11 Riding Mountain National Park 
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occupied by the Whitcshell Provincial Park. However, public opinion favored the 

establishment of the park in the region of the Riding Mountain Forest Reserve and it was 

that option that was eventually chosen, largely to fulfill the role of summer playground 

for Canadians (Lo~ 1987), although it does also fill the role of a vast wildlife reserve 

in what is essentially a biological island surrounded by wheat fields and pasture {Parks 

Canada, 1987). 

Riding Mountain National Park covers an area of 2, 976 sq. Jan in western 

Manitoba. The park marks the transition from the first prairie level (the Manitoba 

Lowland) to the second prairie level, and preserves a representative example of the 

Manitoba Escarpment (Fig. S.11). The Manitoba Escarpment is the most significant 

regional topographic feature, creating a park that is a prairie mountain with a rich 

biological mosaic. Three life zones •grassland, aspen/oak, and mixed wood ecosystems­

overlap in the park. producing a diverse assemblage of plants and animals. In addition, 

features such as strandlincs, melt water channels, moraines and potholes are illustrative of 

the role ofquatcmary glaciers and fluvial processes in sculpting the landscape (Parks 

Canada, 1987). 

The management Plan for Riding Mountain National Park is consistent in all plan 

sections with the summary presented earlier. In general, the plan identifies the protection 

of features that represent the impact of long dormant processes. 

S.2.9 Wood Buffalo National Park 

Wood Buffalo National Park was created by Order in Council on Dec. 22, 1922 in 

order to protect the last remaining wild herd of buffalo in Canada. From an original 

reserve of 27, 195 sq. km., the park bas been enlarged to its current me of 44, 807 sq. 

km., the largest of Canada's national parks (Lothian, 1987) {Fi1. S.12}.The park's size and 

isolation have contributed to the survival of several rue and endangered species, 

including the whooping crane, wood bison and the peregrine falcon (Parks Canada, 

1984). 
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The park protects a representative example of the Nortbem Boreal Plains' natural 

region, and small portions of the Southern Boreal Plains and Northern Boreal Uplands 

natural regions. The collection of natural systems within the park is ~que in Canada in 

their number, extent, and the degree to which they are self regulating and self 

perpetuating (Parks Canada, 1984). 

A number of significant earth science features and processes are protected by the 

park. including the most extensive gypsum brstland in the world, salt plains unique in 

Canada, and the delta of the Peace-Athabasca Rivers, one of the largest fresh water deltas 

in the world(Parks Canada, 1984). 

Park objectives statements for Wood Buffalo National Park are clear in their 

direction to earth science form and process and point to the relationship between these 

two concerns. 

Parks Canada will ensure that the underlying Jandform processes of the park 
continue to function and create the landforms that characterize the park such as 
karst features, saline flats and erosional features of the Cretaceous highlands of 
the park. Special protection will be provided to particularly significant landfonn 
features such as sulphur springs, salt deposits and gypsum caves to ensure that 
they do not deteriorate due to the influence of man. 

(Parks Canada, 1984, p. 3) 

Resource management in the park with respect to geology and geomorphology is 

directed to focus upon those features previously identified as significan'9 including the 

Peace Athabasca delta, the dune formations, and the gypsum karst. Most management 

will take the form of monitoring and restricting access. There is no mention of applying 

eanh science theory to the management of processes. 

In contrast, there is a significant amount of active manipulation of biotic resources 

in the park. This is not surprising, considering the nature of the biotic management 

concerns facing the part. These concems includ~ but are not limited to, the endangered 

whooping cranes and peregrine falcons, the threat of disease to the bison herd (the very 

reason the park exists and a significant reason for its international significance), the 
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Figure 5.U Wood Buffalo National Park 
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impact of the Bennett Dam on the delta and its ecosystcm5, and the nonconfonning 

practices of lumbering, trapping and hunting which occur in the park. 

It could be argued that there is a role for applied fluvial geomorphology in 

attempting to overcome the problems associated with the Benneu Dam. although to date 

no such wort bas been attempted. 

As is the case with the other management plans which predate the amendment to 

the National Park Act, a significant degree of earth science heritage is incorporated into 

the themes of the interpretation program. 

5.3Summary 

In this chapter, the review of park management plans has identified the limited 

degree to which management of the earth sciences is referred in park management plans. 

Where there is reference to the earth sciences, the reference generally relates to features 

as opposed to processes. Furthennore, the processes referred to are in many cases no 

longer active. Where the plans refer to the management of the earth sciences, two general 

categories of management can be identified: 

1. Management to protect the resource from adverse impact due to human use. 

2. Management to protect human safety and park facilities from the impact of potential 

hazards. 

The management of both these categories of concern is largely conducted through 

zoning. For example, Zone 1 Special Preservation areas such as the Burgess Shales in 

Yoho or Casdeguard Cave in Banff, and Natural Hazard zones in Point Pelee. The second 

category of management. however, often requires active interference with natural 

processes. For example, the scaling of the canyon walls (Fig. 5.13) in 1ohnson and 

SNot only bas die dam significantly alrmcl die hydrology, sedimenlalion and ecolOI)' of die deba 
downstream, but it has also flooded a valuable paleontological resoun:e (dinosaur trackway) upsueam. A 
number of effom have been made to O'lelCOffle u, problems associaled with the dam, includin& Ille 
construction of weirs on the Riviere des Roehm and die Revillion Coupe. However, these were 
unsuccesmJI in replicaling lhe nalUlll hydmlopcal regime of the delra. 
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Figure 5.13 Rock Scaling and Cementing Canyon Walls 
Sinclair Canyon, Kooyenay National Park 

(Campbell, 09/94) 
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Sinclair Canyon or the installation of erosion control devices along the shoreline of 

Hoodoo Creek or the Northeast Beach at Point Pelee. 

These active manipulations ue only referred to in the management plan of Point 

Pelee National Park, and no reference is made of them in the other plans. Furthermore, 

these manipulations generally do not emulate natural processes, nor do those conducting 

them seek to detennine how these processes integrate with the remainder of the 

ecosystem. Indeed, more often than not in the cases identified in this study, this type of 

management attempts to prevent the natural process from operating. 

Furthennore, while there is a high degree of consistency between the management 

plans of the various parks considered in this study, within individual management plans 

there are numerous oversights. This is particularly evident in temts of the identified earth 

science resource management sections. On many occasions, concerns raised in regard to 

visitor activity were not identified. as either resource, E.A., or implementation concerns. 

Perhaps most significant among these is the failure of such concerns to appear in the 

implementation priorities. 

The next two chapters provide a more detailed assessment of a variety of park 

management plans from two study areas (Banff and Point Pelee), and follow up on the 

findings of this chapter. 
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CHAPI'ER6 

Case Studies: Banff 

This and the next chapter present detailed case studies from parks of two different 

Natural Regions (Fig. 6.1). The parks are Point Pelee National Park: and Banff National 

Park. The main focus of this chapter will be upon Banff National Park; however, the 

block management planning for the four parks necessitates the inclusion of the remaining 

three mountain parks in the overall case study. Thus, the main cases are those of Banff 

and Point Pelee, while Jasper, Yoho, and Kootenay provide for a broader picture of earth 

science in the management of the mountain parks and for a larger sample of park 

personnel for the interview process. 

The cases were developed through the collection of documentary evidence in the 

fonn of a variety of park management plans. These documents include, but are not 

limited to, Park Conservation Plans, Parle Service Plans, Natural Resource Management 

Plans, Interpretation Plans, Natural Resource Conservation Plans and individual Site 

Plans. In a number of cases, other supporting documents were also made available by 

park personnel. A complete list of documents for Banff and Point Pelee National Parks is 

given in Tables 6.1 and 7.1. 

During data collection, it became evident that documentary evidence alone would 

not be sufficient to identify the nature of planning for earth science in the parks. Park 

personnel frequently identified gaps in knowledge not identified in the plans as well as 

frequent failures to implement plan guidelines relating to geological and 

geomorphological resource concerns. Indeed, in most cases the plans appeared to be little 

more that restatements of points of view expressed in other plans. 

In order to ensure that the information supplied by parks personnel was gathered 

in a consistent manner, a series of questions were developed to be employed during 

interviews with parks personnel. The method has been described, and the interviewees 

identified by type (i.e. warden, interpreter, researcher) in Chapter 3. 
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Table 6.1 Documents of Banff National Park 

Park Documents Document Type 

Park Conservation Plan 1983 Resource Management 

Park Conservation Plan 1990 Resource Management 

Ecosystem Conservation Plan 1993-1998 Resource Mana2ement 

Backcountrv Mana2ement Plan 1990 Resource Management 

Draft Plan Minnewanka Area 1993 Site Plan (Resource, Jn;_.,a"'tation) 

Vermillion Lakes Draft Area Plan 1994 Site Plan (Resource, lnterPICtation) 

Resource Description and Analysis 1988 Resource Mana2ement 

Park Management Plan 1988 Intearated 

Research Summary Western Region 1977- Research 

1993 

Geological Resources of Yoho National Research, Resource 

Park 1994 

The Mountain Guide 1993, 1994(Banffi Interoretive 

JaSl)et National Park Visitor Guide 1994 lnteroretive 

Resource Manaaement Plan 1977 Resource manaaement 

Yoho National Park Visitor Guide 1994 In ·ve 

At the outset, it is helpful to recall a number of significant changes which have 

affected the institutional arrangements of the ~nadian Parks System over its history. 

Many of these have been identified in Chapter 4. During the most recent period, the 

period for which management plans are available, notable changes include: amendments 

to the National Parks Act in 1988; the transfer of Parks Canada from Indian and Northern 
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Affairs to Environment Otnada and the subsequent development of the Green Plan; the 

development of a new Parks Canada policy document in 1994; and, the most recent 

movement of Parks Cuada to the Department of Heritage. Each of these changes can be 

expected to influence the development of planning documents. In addition, declining 

financial resoun:es have led to significant changes within the Parks System bureaucracy 

and the provision of services. 

Put simply, planning documents tend to reflect the predominant influences of the 

time of their production. As the planning documents used in this study were developed at 

different times, they must be assessed in light of the Act and policies. In this regard, a 

major distinction reflects the inclusion of ecological integrity into the amendments to the 

Act, and the recognition of the applicability of the sciences of conservation biology and 

ecosystem restoration. 

The documentary evidence follows the three previously identified functions of 

parks: resource management, interpretation, and research. The results are therefore 

presented in this order. This Chapter and Chapter 7 present the data collected during the 

study. 

6.1 Banff National Park 

As can be seen from Table 6.1, with the exception of the 1983 Put Conservation 

Plan, all the park documents available for this study postdate the amendments to the 

National Parle Act in 1988. 

Many of the documents are lengthy discussions of the various resources of the 

parks. It would be impossible to completely summarize them, given the limitations of 

space. Therefore, the following discussion will briefly review each of the documents and 

comment only upon the provisions that specifically relate to earth science resoun:es. In 

addition, the documents will be examined for references to the conflicts and trends 

identified in the previous chapter. The discussion will begin with the documents dealing 



specifically with resource management. This will be followed by those dealing with 

interpretation and finally with those of research. 

6.1.1 Resource Management 

6.1.1.1 Banff Resource Management Plan 19T1 
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The 1977 Resource Management Plan can be considered as the first of a series of 

documents describing the primary resource inventory information and the resulting 

management considerations for Banff National Park (Parks Canada, 1977). The plan is a 

systematic analysis of resource data relating to geological and geomorphological 

characteristics. These characteristics include materials. slope, and to a certain degree the 

features and processes. 

The plan provides an assessment of the limitations and capabilities presented by 

the site, material, terrain and related influences, and suggests a number of management 

options ranging from no management of any kind to active engineering. The plan docs 

not refer to the application of geomorphology in any management context. 

Provisions of the plan for biotic resources greatly outweigh those for the abiotic. 

In addition, when management of biotic resources is required biological science input is 

sought, whereas abiotic management is explicitly identified in the plan as engineering. 

6.1.1.2 Banff' Park Conse"ation Plan 1983 

The Park Conservation Plan reflects the direction received from the park 

management plan. the Management Framework for the Four Mountain Parks (1978), and 

is dependent upon the infonnation contained in the Resource Description and Analysis .. It 

is funhcr guided by the 1979 Parks Canada Policy . 

The 1983 Park Conservation Plan (PCP) identifies a number of management 

problems which arc categomed as vegetadon management problems, wildlife 

management problems, aquatic management, land management. and administrative 

issues. Within this categorization, water management and land management problems 

most directly relate to earth science resources. 



Figure 6.1 Disturbed Site Bidden Behind Berm 
Lake Minnewanka Area, Banff 
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The objectives of the PCP are identical to those of the Park Management Plan 

presented in the last chapter. Problems for the PCP are defined in the plan as deviations 

from the norm. where the norm is related to known resource management objectives, 

national park policies and other management guidelines (Parks Canada, 1983). In the 

1983 PCP, no water resource problems are identified which relate in any way to the eanh 

science resources of the park. 

The land resources section identifies the protection of unique. rare and fragile 

resources as a problem identified through the biophysical inventory. The preferred course 

of action identified in the plan is the preparation of a comprehensive management plan 

that provides for the various types of resource protection required. However, the PCP 

makes no direct reference to earth science resources, nor does it identify biological 

resources. In this sense, and in light of the nature of the policy of 1979, it can be seen as 

exclusive of earth science resources. The rehabilitation of borrow pits and the preparation 

of the Resource Description and Analysis are also identified as problems to be resolved 

by the PCP. 

The plan priorizes the problems identified, and the highest priority is given to the 

protection of unique, rare and fragile resources. Rehabilitation of borrow pits and 

preparation of the resource description and analysis are ranked 21 and 25 respectively out 

of a total of 25 identified problems. Seventeen of the remaining items reflect biological 

resources. Of the three problems presented here, only the rehabilitation of borrow pits 

deals specifically with earth science resources. 

6.1.1.3 Banff Park Conservation Plan 1990 

The 1990 Park Conservation Plan is organized in a similar fashion to the 1983 

plan. In addition to the categories of problems identified in the 1983 plan, the 1990 plan 

identifies the goal of integrated ecosystem management. The preferred course of action to 

achieve this goal is identified as a biolaaical learning process (Parks Canada, 1990) 

known as the Adaptive Environmental Assessment and Management. 
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Within the categories of aquatic management and land management, no problems 

arc identified that specifically refer to earth science iesomces. However, the problems of 

hydro-electric impact mitigation, Zone 1 guidelines, rehabilitation of human disturbed 

sites and the need for site plans at The Plain of Six and Lake Agnes Teahouses ~ all at 

least peripherally, related to earth science resources. 

Priorization of the problems in the 1990 PCP identifies Integrated Resource 

Management as the highest priority item in the plan. Integrated Management represents 

the highest level of management and scientific complexity in Dearden's (1991) typology. 

Yet the 1990 PCP does not refer, in any way, to earth science in its consideration of 

integrated management. Zone 1 site plans are identified as fifth priority, hydro-electric 

impact mitigation is eleventh, Plain of Six/ Lake Agnes is thirty-second and disturbed site 

reclamation is tbirty--sixth of a total of thirty-seven identified problems. The public safety 

plan is the twenty first priority of the plan. 

The 1990 plan does not identify the reclamation of borrow pits as a problem in 

spite of their identification in both the 1983 PCP and the 1988 Parle Management Plan. 

Where borrow pits are discussed in the plan of 1983 and 1988, the focus of the concern is 

largely related to vegetation effects. The significance of the deposit in terms of the 

infonnation it contains regarding past environments , and therefore its value in prediction, 

is never addressed. 

While the Park Conservation plans of 1988 and 1990 do not make reference to the 

conflicts identified in the management plan of 1988, a significant problem isidentified in 

the 1990 plan which potentially relates to the re~& of Johnson Lake. 

The 1990 PCP notes that the document entided the Special Resources Study of 

Banff National Park identifies three herptiles as rare or uncommon near the boundaries of 

their range within the park. One of these, the eastem long toed salamander (ambystoma 

macrodactylum) has been eliminated by stocked trout in pans of their range. 



126 

The habitat of the eastem long toed salamander is moist montane forest near small 

ponds and marshes .. This is the type of habitat that existed in the area that is now Johnson 

Lake prior to damming. It is highly pomole that the damming of the area and subsequent 

stocking with non-native trout have eradicated this rare species from this particular area.. 

It is somewhat ironic that, in defense of reconstructing the dam at Johnson Lake, 

the 1988 management plan argued that it provided valuable habitat for non-native fish 

and waterfowl, while in fact it may have destroyed the habitat of a rare amphibian. 

That there is no mention of the rare herptiles in the 1983 PCP or the 1988 Park 

Management Plan indicates that the problem was unknown at the time. However, had the 

-plan not placed biological considerations above earth science/hydrological ones the 

problem likely would not have occurred. Even if seemingly insignificant earth science 

processes are not valued in and of themselves, they may provide important habitat 

requirements of which we are not. This exemplifies the imponance of carefully assessing 

any proposals which disturb natural processes. 

6.1.1.4 Bantf Ecosystem Conservation Plan 1993-1998 

The 1993 Ecosystem Conservation Plan is the most recent resource management 

document reviewed for Banff National Park and is guided by the amendments to the Act 

of 1988, the policy of 1979 (draft of 1994), Natural Resource Management Process of 

1992, and the management plan of 1988. 

The plan notes that updates to the Natural Resource Management Process (1992) 

identify the Ecosystem Conservation Plan as the major planning document of the park, 

whereas the earlier NRMP(l976) identified the Park Conservation Plan as such. The 

significance of this change in relation to the earth sciences is in the manner in which an 

ecosystem is defined and, therefore, the manner in which indicators of ecosystem health 

are identified. 



The Ecosystem Conservation Plan of 1993 contains no reference to any earth 

science feature or process. The entire focus of the document is biological and all 

indicators are also biological. 

6.1.1.S Yoho Geological Resources Management Stntegy 
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Only Yoho National Park among the four mountain parks bad a Geological 

Resource Management Strategy. The Yoho National Park Geological Resources 

Management Strategy (Guduraj, 1994) is, in fact, no more than an annotated bibliography 

which identifies the research and subsequent publications which have focused on the 

park. The strategy makes no recommendations and docs not identify any gaps in 

knowledge .. 

6.1.1.6 Summary 

While the earth sciences never figured prominently in all the Banff National Parle 

plans, the earlier plans (i.e 1977, 1983) provided the identification of some management 

concerns related to earth science features and processes. The earliest plan (Parks Canada, 

1977} referred to the management of the earth science resources in terms of engineering 

and not of applied geomorphology. In tenns of the framework identified earlier, this 

would suggest that the earth sciences are managed at a complexity level no higher than 

that of management, and in most cases are reflective of the preservation, protection 

management typology. 

In general, it can be concluded that the earth science resomces of Banff National 

Park were never a high priority management item. despite a number of concems 

identified in both in the 1988 plan and in this discussion. The inteq,retation of the 

ecological integrity amendments of the Act of 1988 in the Ecosystem Plan of 1993 as a 

biological condition has resulted in the earth sciences being removed entirely. 

6.1.2 Interpretation 

Interpretation is a major component of the provision of visitor services and as 

such many visitor services documents contain significant references to interpretation. The 
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following discussion will examine a variety of interpretation and visitor activity 

documents collected from Banff National Park. In addition. the Visitor's Guides for Yoho 

and Jasper National Parks provided reference to some earth science featmes. The 

Kootenay National Park Visitor's Guide was unavailable for consideration. These will be 

assessed for earth science content in light of the relevant governing principles at their 

time of production. 

6.1.2.1 Banff Backcountry Management Plan 

The Backcountry Management Plan is a Visitor Services document and, like most 

other documents relating to park management. refers to the objectives of the park as 

identified in the 1988 management plan. Here again, as noted by White (1993), most of 

these statements are broad qualitative statements that do not provide measurable goals. 

In spite of these shortcomings, the plan notes a number of significant potential 

impacts to earth science resulting from a variety of visitor activities. The plan identities 

concern over those areas designated Zone 1, specifically Castleguard Cave, and notes that 

visitor access is to be strictly controlled and open only to rec"gnized speleological groups 

with research pennits. 

The plan identifies the amendment to the Act, recognizing that preservation will 

take precedence over use, and that wilderness zones would be legislated as the most 

significant changes with respect to visitor use of the backcountry. 

Visitor use of the backcountry is to take place in such a way that allows for the 

"perpetuation of naturally evolving land and water environments and their associated 

soils and landfonns." (Parks Canada. 1990, p. 11). In addition, the plan identifies that 

monitoring for changes and mitigation of effects will be undertaken where human 

activities have the potential to affect soils and landforms. B.A.R.P. will take place where 

new facilities are constructed. 

In contrast to resource management documents produced after the Amendments to 

the National Park Act (Parks Canada. 1988), the Backcountry Management Plan, which is 



an exercise in visitor management, provides for earth science resources at least in 

principle. 
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However, the plan does not specifically refer to a number of the issues raised in 

the Management Plan of 1988. Specifically, the 1990 plan does not address the locations 

of the Bow and Freshfield Alpine huts and the public safety and access concerns 

associated with them. 

6.2.2.2 Lake Minnewanka Area Plan (LMAP) 1993 Banff 

In contrast to the Backcountry Management Plan (BMP), the Lake Minnewanka 

Plan deals with the semi-primitive or front country of Banff National Park. Most visitors 

to the area arc day users and the vast majority (40 % ) are engaged in sightseeing as the 

primary activity. 

Also different from the BMP is the degree to which the LMAP focuses upon the 

ecosystem management strategics to be employed in managing visitor opportunities in the 

area. Ecosystem management, as identified in the area plan, will follow upon the 

recommendations of Wbite(l992), and as such, there will be no role for the earth sciences 

in this aspect of the plan. As identified by White (1993), the simple (desired) ecosystem 

model for the montane ecoregion includes humans, wolves, elk and aspen as indicators of 

ecosystem health. 

The plan does, however, identify a number of interpretive themes for the area. 

These themes identify the formation and evolution of the mountain landscape as a key 

theme to be interpreted in the area. In addidon, wildlife, habitats, cultural resources, the 

history of the area (themes identified in the management plan of 1988), the management 

of the park, and environmental citizenship are identified as major themes of the 

interpretive program. The sub-themes which are identified as management oriented do 

not identify any earth science concerns. 

In addition, the area plan notes the existence of a number of disturbed sites as a 

result of gravel extraction and landfill. This disturbance is identified as decreasing 
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montane habitat, resulting in erosion, visual impacts and the colonization of non-native 

plants. There is no recognition of the potential impact or significance of the geomorpbic 

features removed as a result of gravel extraction, nor is there any reference to the loss of 

infonnation associated with gravel extraction. 

The plan identifies three significant features, one of which (uavertine drape along 

the Cascade Valley) is not identified in any previous documents relating to park 

management and interpretation. The other two features, the loess deposition at Devil's 

Gap, and the hoodoos near the Cascade Power Plant, are both earth science features as 

well. From this it would appear that even if management of park resomces in Banff is not 

dealing with the earth sciences, interpretation and visitor services are. 

Finally, Johnson Lake exists within the Minnewanka area, and although the plan 

notes that the wetlands at Johnson Lake are to be treated as a sensitive site, the plan does 

not identify the nature of the sensitivity or if it relates to the rare long-toed salamander. 

6.1.2.3 The Banff Mountain Guide 1993 

The 1993 Visitors Guide for Banff National Park reflects the significant changes 

made to the National Park Act in 1988. The main messages contained within the guide 

relate to the problems associated with managing the national park's natural resources and 

to how visitors to the park can be of assistance. While the guide docs make limited 

reference to sites that incorporate the interpretation of earth science messages, the text of 

the guide itself concentrates upon the part's wildlife and the messages of Canada's Green 

Plan. 

In addition, the guide outlines the schedule and locations of the parks' interpretive 

program. However it docs not reflect the messages to be presented during these events. 

Therefore, it is impossible to make comments with respect to guided interpretation. 

The guide also directs visiton to the various visitor centres of the park. The visitor 

centre at Lake Louise bas been identified in the Framework/or the Interpretation of the 

Seven Mountain Parks (Parks Canada, 1978)( Banff, Jasper, Yoho, Kootenay, Waterton, 



Glacier, Revelstoke) as the site at which the story of Mountain Building is to be 

interpreted. The centre was completed in 1992 and gives a excellent account of the 

mountain building process and the development of the contemporary landscape. 
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However, as will be shown in the next chapter, since the Centre was planned and 

constructed, the central messages of Parks Caoada have changed and there is the 

suggestion that had the Lake Louise VJSitor Centre been developed today the story of 

mountain building would not be a significant message at the site(Anderson, 1994, 

pers.comm.). 

6.1.2.4 The Banff Mountain Guide 094 

The 1994 edition of the Banff National Park Visitor's Guide is presented in a 

different format than that of the previous year. In this edition a magazine fonnat is used 

with longer articles dedicated to a few significant themes. 

As with the 1993 edition of the guide, a dominant theme is ecological integrity 

and the goals of ecosystem-based management. The guide focusses upon ecosystem­

based management of the Bow Valley and identifies this solely in terms of the 

interrelationships among wolves, elk, humans, and aspen. In addition, the guide presents 

articles on arcbeological heritage and public safety concerns in the park. 

As with the 1993, guide there is no identification of the content of the various 

interpretive opportunities provided by park interpreters. However, one can conclude that 

the nature of any such presentation will be heavily influenced by the background of the 

individual interpreter and therefore bis or her comfort level with the topic. 

Visitor's Guides for other parks in the four mountain block show similar 

orientation. The 1994 Visitor's Guide for Jasper National Park is consistent with the 

visitor's guides of Banff National Park in that there is very little emphasis of the earth 

science heritage of Jasper National Park in the text of the guide. The format of the guide 

is similar to the 1993 Banff Guide and a number of sections relate to a variety of wildlife 

management concerns, and identification of wildlife. 
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The Jasper guide also lisu the interpretive schedule for the park and in this section 

a number of interpretive events take place at significant earth science heritage sites such 

as Maligne Canyon and Wilcox Pass. While the guide does not identify the content of the 

interpretive events, their location is suggestive of at least some earth science content. 

The 1994 Visitors Guide to Yoho National Park is unique among the mountain 

parks in the high degree of emphasis placed upon the earth science heritage of the park. 

Like the 1994 Banff Visitor's Guide, the Yoho guide is formatted like a magazine with a 

number of articles dealing with various park resources and concerns. 

In the case of Yoho, the guide highlights the geomorphology of the Kicking Horse 

River, the proglacial environment along the lceline trail in the Yoho Valley, and the 

significance of the Burgess Shale. 

As with the guides of the other parks, the Yoho guide also identifies the theme of 

ecosystem-based management and environmental stewardship. However, unlike the 

guides for the other park's these two themes have not overshadowed the themes relating 

to the park's significant resources. Yet. the guide still fails to connect the earth science 

themes to the more recent themes of ecosystem-based management and ecological 

integrity. 

The guide does not identify any interpretive programs being conducted in the 

park. It only identifies the privately guided hikes to the Burgess Shales and notes that for 

those unable to engage in the long and strenuous hike that interpretive displays are 

available at the Field Visitor Centre. the Kicking Horse overflow campground and the 

Lake Louise Visitor Centre. 

During the 1994 field season, considerable concern arose in Yoho National Park 

due to the severity of the fiscal restraint being imposed upon the park. As a result of this 

restraint, interpretation was seveiely limited and left to the private sector. In addition, 

there were concerns about the relocation of the administrative staff from Yoho to Lake 

Louise in Banff National Part. 
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6.1.3 Summary 

With the exception of the visitor guide to Yoho National P~ the visitors' guides 

available for this study do not reflect the significant earth science resources present in the 

parks. These guides reflect the current biological orientation toward ecological integrity 

arising after the amendments to the National Park Act (1988). This direction is further 

supported by the Green Plan and by the message theme developed to encourage 

environmental citizenship. 

However, in spite of this, a fairly high degree of earth science interpretation 

occurs in the park, as evidenced by interpretive displays and roadside signposts such as 

those at Lake Louise Visitor Centre, Moraine Lake, the Field Visitor Centre, Maligne 

Canyon, the Columbia Icefields and numerous other locales throughout the Four 

Mountain Parks (Fig. 6.4). These exhibits arc, however, the remains of an earlier agenda 

in Parks Canada interpretation scheme. That they exist now is largely due to the impact of 

the implementation of the systems planning process which focused upon significant 

natural resources of the Parks. 

As expressed in the plan for the Lake Minnewanka area, the major focus of the 

visitor activity management and interpretation for the park is the ecosystcm .. based 

management of the park. and earth science resources arc referred to nowhere in the 

ecosystem plan. In essence, the provision of interpretation opponunities related to the 

earth sciences is paralleling the natural resource management of the earth sciences of the 

park, with the significant difference that the earth sciences were at least interpreted in the 

past. Earth science were incorporated in the early stages of the natural resource 

management process through the biophysical surveys, ecological land classification, and 

the resource description and analysis. As the process of natural resomte management 

incorporated this infonnation, it has been reduced until in the management plans and park 

conservation plans, the earth sciences are treated only with broad sweeping statements 

that they will protected and processes allowed to operate without interference. 
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The resource management plans treat earth science resources of the park as static 

and unchanging. Ind~ this is the very nature of the ecological land classification. As a 

result, management plans do not, and cannot identify concerns related to the earth 

sciences. Indeed, this is something of a circular probl~ in that if it is not recognized that 

earth science process is significant in an ecological sense. there will be no monitoring or 

search for connections and, related themes will remain unknown. Resource managers in 

the park seem to be operating in a framework which does not ieadily allow them to sec 

the significance of the earth sciences. Conversely, earth scientists may not be active 

enough in pointing out the significance of the connections, and may continue to pursue 

research which does not relate to park goals. 

In contrast, interpretation can, to some degree, deal with the perception of the 

apparently fixed nature of earth science features and process. Indeed, many of the 

features interpreted in the parks have Ulken millions of years to form. Therefore, some 

interpretive material will be timeless, assuming there is no significant change in theory. 

Thus, the earth science interpretation that exists in the park might remain for some time 

while new themes arc developed. Or will it? There has been some suggestion that 

wardens would like to see a number of the roadside signposts removed and replaced with 

management issues and some interpreters note that the new messages should replace the 

old as "we don't want people to think of this as a special place"(Anderson, 1994, pers. 

comm., Harding, 1994, pers. comm.) 

Interpretation of ecosystem-based management and ecological integrity attempts 

to explain the new management initiatives of Parks ~nada to the general public, and to 

point out the connections between activities outside the parks and ecosystems within the 

parks. It is part of a more holistic and integrated approach to the management of the 

parks. However, for some reason, it has failed to consider the links between the abiotic 

and the biotic components of the ecosystem and. in so doing, bas weakened 
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the role of the earth sciences in all aspectS of planning, management and interpretation of 

the parks, as well as the integrity of the management principle. 

Given these momentous changes in the manner the parks are to be managed and 

interpreted. it might be useful ta consider the role that research bas played and could 

continue to play in park affairs. 

6.1.4 Research 

The earlier discussion of the role of research in the national parts has identified 

that research was not always welcome in the national parks (Gardner, 1968). Over time 

the perception of research in the parks has changed and now research is to a large degree 

welcome in the parks. Indeed, the parks are often undertaking research on their own and 

actively soliciting researchers where they do not have the in-house expertise. In spite of 

this, there has been no significant increase in earth science research within the Rocky 

Mountain National Parks. Table 6.2 presents the Summary of research permits issued for 

earth sciences from 1974 to 1993 for the Four Mountain Parks. In general, these permits 

are for university and other independent researchers and do not include inventories 

conducted by consultants and park staff. After 1988, all research, including that 

conducted by park staff for EARP, required permits. 1bis places some limitations on the 

information. However, it does not detract from the clear reduction in permits issued. 

As pointed out by Durrant (1986), there is some difficulty in identifying 

geomorphological research in the literature due to the fact that the categorization of 

research and the nature of the science often preclude this. This is the case with the 

summary data on research permits granted for the mountain parks. Separating types of 

earth science research based upon the summary statistics is impossible. Summary data for 

the Western region of Parks Canada identifies research as geology/geomorphology, 

pedology, hydrologyfice. In addidon, actual research permits collected from the Regional 

Library in Banff National Park did not allow for accurate comparison or infilling of 

missing years due to inconsistencies in the data. 
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Table 6.2 Comparison of Earth Science Research from late 1970's, late 1980's and 

early 1990'1, Four Mountain Parks 

21 19 1t 18 22 20 u 11 14 14 11 26 17 6 

2 4 3 l 0 2 1 0 I 0 0 0 2 0 

10 3 7 3 3 2 4 3 3 0 5 3 4 4 1 
note: GeolOIJ indlldes aeomorpbotoaJ, ad Hydrolog llldlldes a ltlldieL 

However, the data presented here show a general trend towards less geological 

and geomorphological research in the national parks towards the late 1980's, followed by 

a sharp rise in 1990 and 1991 and a drop again in 1993. This corresponds to Gardner's 

(1978) study which found a slight decrease in purely systematic earth science research 

and an increase in research in management-directed studies such as resource inventories. 

Gardner (1968) noted that for the period between 1961 and 1967 research permits 

granted for the earth sciences remained relatively static. During this same period, 

biological research increased in the parks, largely due to the increased vigor of the 

interpretive program. From the 1970's to the present. research of all types has dropped 

significantly in the Western Region parks(Table 6.3 below). 

This decline in research in the parks is due to a number of reasons. First, in the 

late 1960's much research related to the petroleum industry was being conducted within 

the parks (Gardner, 1968). This research bad little connection to park purposes. In the 

1970's much research was initiated in the parks as a result of the Systems Plan and the 

need for basic biophysical infonnation. Much of this was earth science information and, 

as noted in Chapter 2, this information often contributed to interpretive documents and 

programming. The decline can also be attributed, in part, to the completion of the basic 

biophysical inventories. In addition, it has been suggested the overall reduction in 

funding for basic research in Canada in the late 1980's bas also contributed to the decline 

in research (Catt. 1994, pers. comm.). 
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Recent changes to the Act and Policy of Parks Canada note the significance of 

research and point to the need for scientific information to aid in the management of the 

park natural resources. This research is to be directed towuds ecosystem-based 

management and the maintenance of ecological integrity. As noted on numerous 

occasions in this dissertation, there is no indication that Parks Cinada intcq,retS these 

goals to be inclusive of the earth sciences. 

Table 6.3 Research Permits Issued by Westen Region 1974-1991 by Park 

45 52 34 28 25 27 19 22 16 34 30 

51 43 42 26 21 17 19 24 18 33 25 

6 16 13 7 8 5 5 5 7 8 t 6 

33 15 15 13 19 8 5 8 10 16 13 

33 15 11 7 4 9 10 3 7 7 8 9 

A major component of the Review of the Four Mountain Parks Management 

Plans involves the establishment of the recent Bow Valley Study on current land use 

stresses on park resources (White, 1984, pers. comm.) and the integration of ecological 

research and management of the four parks. In the review, concerns have been identified 

for each of the parks, however none of the concerns directly identifies the earth science as 

a concern. The steering committee charged with establishing ecosystem-based 

management does not include representatives of any aspect of the earth sciences 

(Pederson,1994,pers.comm.) 

Eanh science research in the parks, as identified by the research permits, indicates 

a strong emphasis on systematic studies unrelated to park concerns. Whae earth science 

research is commissioned by Parks Canada, it is largely of a descriptive inventory nature. 

The foregoing discussion suggests that the future for applied earth science 

research in the parks could be seriously limited. While the Banff plan has identified 
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research needs related to the biotic component of ecosystem-based management, there is 

no recognition, yet, of the role the abiotic systems can play. Conversely, it could be 

argued that there is indeed a very significant role for earth science research and applied 

earth science in the management of the parks. The role simply has not been recngnized by 

the parks or by earth scientists. The discussion of this lack of awareness will fonn a 

significant part of the following chapter. 
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Case Studies: Point Pelee National Park 

Point Pelee National Parle presents a radically different case than that of Banff 

National Park.. First, it is much smaller, in fact one the smallest in the Canadian National 

Parks System. Second, while it can be argued that Banff was created on the basis of its 

spectacular geology, Point Pelee was established in 1918 solely on biological grounds 

(i.e .. the protection of migratory birds). Finally, while the mountain parks reflect a diverse 

array of eanh science features and processes, Point Pelee is dominated by the single 

process of beach erosion and deposition. 

Given the preceding, the remainder of this discussion will focus exclusively upon 

the processes of beach erosion and deposition as they are dealt with in the management, 

interpretation and research efforts of Point Pelee National Park. The documents consulted 

are identified in Table 7.1. 

7.1 Natural Resource Management in Point Pelee National Park 

This discussion will focus exclusively upon the provision of management 

guidelines as they relate to the management of shoreline erosion processes at Point Pelee 

National Park. Most of the documents available at Point Pelee National Park postdate the 

amendments to the National Parks Act and, therefore, reflect the changes associated with 

the provisions for ecological integrity. However, East (1976) provides an excellent 

review of the nature of shoreline management at Point Pelee throughout the park's 

history. In addition, numerous studies have focused upon issues related to shoreline 

management of the peninsulas along the north Lake Erle shore (Nelson et al, 197S, 

Battin, 197S). 
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7.1.1 Shoreline Erosion Point Pelee National Park 1976 

Erosion of the Point Pelee National Part shoreline is a response to elevated water 

levels {East, 1976). East (1976) identified four periods of shoreline erosion associated 

with high lake levels. The first period for which information is available identifies the 
Table 7.1 Documents of Point Pelee National Park 

Park Documents Document Tn,e 
Point Pelee atural Resource U>nservation 
1991 Resource 

Point Pelee National Parle Interpretation Interpretation 

Service Plan 1988 

Point Pelee Visitor Guide 1994 Interoretation 

Point Pelee Manaaement Plan 1993 Draft lnteJ!lated 

Environmental Assessment of Point Pelee Resource 

National Parle Management Plan 1993 

Ecosystem Management Program Vol 1 Resource 

and 21992 

planting of willows around the tip to inhibit wind erosion. From 1910 to 1930, East notes 

that there was significant concern regarding erosion of the point. In 1931, 900 meters of 

shore protection was emplaced in the park and a further 900 meters emplaced to the north 

on Mersca township beaches. The protection toot the form of mattresses of willow poles 

10-12 meters across spaced l,S meters apart, wiled together and buried 3 meters from the 

waterline. They were expected to take root and increase stabilization with time. In 

addition, wire mesh groins were placed at 100 meter intervals. East notes that the wire 

mesh was destroyed by ice action within a year and that most of the willow mattresses 

were undermined by erosion. The years dRctly following this were characterized by 

lower lake levels until 1937 when new beach protection measmes were undertaken. One 
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hundred and twelve wooden groins were erected over 1700 meters of the East Beach. It is 

not known where exactly they were placed u they were destroyed by wave action and no 

plans for the program were retained. 

The second phase of beach protection occurred during the high water levels of 

1948-1952. At this time the object was to evaluate the effectiveness of three different 

erosion control mechani~ oak pilings (Figure 7.2), interlocking steel pilings, and 

reinforced concrete crosses. Initially the oak pilings were deemed to be effective, 

resulting in the installation of an additional 400 meters in 1950. The steel piles were 

found to increase erosion and were quickly removed, while the concrete crosses were 

usually displaced by storms (East, 1976). The study was apparently discontinued after 

lake levels declined in 1952. Thus, evaluations of the effectiveness of the crosses and oak 

piles are difficult, if not impossible, due to the lack of systematic monitoring. 

The third episode identified by East occurred between 1953 and 1968. During low 

water in 19S9 experiments conducted using concrete crosses along the West Beach 

resulted in some accumulation of sediment. However high water and severe storms in 

1960 resulted in an estimated 1 to 6 meters of erosion along 400 meters of beach (East. 

1976). Due to continued concern over erosion of the West Beach and road, a permanent 

rock wall was constructed along a 400 meter section of shoreline in 1962. 

The period from 1968 to 1976 is the final episode of erosion management 

identified by East (1976). Severe stonns and high water in 1968 caused washouts along 

the West Point Beach and erosion north of the wall (1962)(Fig 7 .1). The construction of 

the Marrentette rock groin to the nonh of the East Barrier Beach was the cause of great 

concern to park managers and resulted in several contracts being awarded to investigate 

potential effects of the structure (East. 1976). The fears proved to be well founded and in 

1972 the beach bmier south of the groin suffered severe erosion for 
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Figure 7.2 Oak Pilings East Beach Point Pelee 
(Originally installed 20m onshore 1948-52, now 30 m offshore) 

(Campbell, 05/94) 
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some 600 meters (East, 1976). Another breach occurred in 1973, prompting the 

suggestion that beach renourisbment be investigated. The estimated costs for this were 

placed at $140,000. It was also suggested on numerous occasions that a hydrological 

model of the sediment system be constructed. However, as East points out, response to 

shoreline erosion in Point Pelee follows the pattern described by Nelson et.. al (1975), 

where fl-conceived decisions are made under pressure of circumstances in a crisis 

atmosphere. 

East concluded that erosion is essentially a natural process, altered by the impacts 

of humans. These impacts are most significant along the Marentette Beach where the 

introduction of structures has markedly increased erosion downdrift. East suggested that 

in time the Point would adjust to these new conditions. 

East's work provides a valuable documentation of the history of erosion 

management effons at Point Pelee until 1976. After 1976, the erosion problems in the 

northeast comer of the park continued to be the primary focus of erosion management. In 

1978, the 1973 breach of the Nonhcast comer was closed with a sand berm. It was felt 

that the success of the breach closure depended upon improvements to the regional sand 

budget (Parks Canada, 1981). In an effon to improve the budget a stone groin at 

Marentette, north and upcurrent from the breach, was removed. This was followed with a 

shoreline rcnourishment project and a triple line of concrete tctrapods along the 

northernmost 260m. of the Northeast Beach (Lavalle, 1990). Lavalle (1990) noted that 

the breach at the Northeast Beach appeared to recover somewhat but the retmn of high 

water and the reconstruction of the stone groin at the southern tip of Marentette resulted 

in significant beach erosion. (Fig. 7.1) 

In this period of~ another bleach opened to the north of the park boundary as 

a result of spring storms in 1980. The breach was enlarged throughout the spring, 

exposing the dike surrounding the Marantette drainage to direct wave action. As a result, 



the park was forced to renourish the sediment in this area and close the breach with a 

sand berm. 

High water in the 1980s and severe storms in 1986 reopened the breach at the 

Northeast comer and also opened a breach at Lake Pond midway down the east beach. 

Subsequent research at the Northeast Beach suggested that the concrete tetrapods were 

increasing the erosion at that site and therefore should be removed (Lavalle, 1991). In 

addition, it was noted that in light of the negative regional sand budget, the potential 

threat of erosion to the Marentette dike, and the continued threat of high water, 

renourisbment to offset the losses was the most desirable action in terms of the 

geomorphic system and the maintenance of the point. 

7.1.2 Park Comervation Plan 1991 
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The 1992 Parle Conservation Plan identifies three areas of concern related to the 

earth sciences. These are the negative regional sand budget, shoreline processes, and the 

dune landforms. All three of these processes are interconnected, and shoreline processes 

and the negative regional sand budget actually refer to the same thing. 

In terms of the negative regional sand budget. the plan states that attaining a 

neutral budget through removal of erosion control devices and spot rcnourishment could 

not be implemented, based upon the experience of the late 1970's. The 1982 management 

plan consequently identifies the acceptance of a slightly negative sand budget. Thus, the 

plan identifies a management approach of minimal interference. 

In terms of shoreline processes., the park conservation plan identifies the 

Northeast Beach as the only point in the park where human manipulation of naturally 

occurring shoreline processes is to take place. Jn addition the plan notes that erosion 

control devices at a number of locations throughout the park are no longer compatible 

with park policy and should be removed. Finally, the plan calls for ongoing monitoring of 

erosion at the Northeast Beach in order that hazard maps arc kept current. 
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In the 1992 Park Purpose Statement, the dunes are identified as a dynamic 

lanclfonn which forms the basis of the "park's nationally and internationally significant 

geomorphological resources. The dunes or dynamic landform are to be given the highest 

degree of protection to ensure continuation essentially unaltered by human 

activity."(Parks Canada, 1992, p. 44). It is curious that this statement is applied only in 

reference to the dune landfonns and not to the very basis of those landforms, the 

shoreline processes. The shoreline processes and the negative iegional (Point Pelee) sand 

budget are no longer unaltered by human activity, as years of research have shown (East, 

1976, Shaw, 1988, Lavalle, 1990). Given this, Park Policy is clear in requiring that 

management be directed towards reestablishing natural process in respect of dunes. Yet in 

the 1991 Park Conservation P~ this is not extended to the associated underlying 

process of shoreline processes. Perhaps this is the result of the parks long history of ill-­

advised responses to sudden erosional activity. 

7.1.3 Draft Park Management Plan 1993 

The 1993 Draft Management Plan of Point Pelee has already been discussed in the 

previous chapter,. However, it bears reconsideration at this point in light of the previous 

discussion, because it suggests that Parks Canada is now addressing the various processes 

in the coastal system in a more comprehensive manner. 

The 1993 plan contains a number of provisions related to shoreline management 

which are subsequently reviewed in the 1993 Environmental Assessment of the Plan. 

These provisions suggest that the processes of erosion, deposition, and beach recession 

are natunl processes and that they will be allowed to operate unimpeded except: whete 

monitoring bas indicated that public health and safety or major park facilities are 

threatened; where there may be serious impacts upon neighboring lands; or where 

objectives relating to the maintenance of natural and cultural features cannot be attained. 

The plan also identifies the goal of developing a regional shoreline management 

policy to minimize conflict between natural systems and human activities. It is suggested 
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that the south portion of the Marentette drainage scheme be converted back to wetlands. 

The plan identifies the need to continue to remove the remains of erosion control 

structures in the park and to continue the long-standing program of shoreline monitoring, 

especially in the Northeast Beach area. F'mally, the plan identifies the susceptibility of the 

dunes along the western shore to impacts associated with visitor use and development, 

noting a number of strategics undertaken to offset these effects. 

While the plan recognizes the significance of the shoreline processes, it fails to 

take into account that it is no longer an entirely natural process. Thus, the provision to 

allow the processes to proceed unimpeded is, to a certain degree, misguided as the 

negative sand budget on the East Beach, which appears to arise in part from diking, and 

other shoreline protection measures in shoreline areas nonh of the park boundary, will 

likely result in the continued erosion of the park. 

7.1.4 1993 Environmental Assessment of tile 1992 Park Management Plan for Point 

Pelee National Park 

The environmental assessment of the Park Management Plan does not identify 

any concerns associated with the management provisions for shoreline management as 

presented in the 1992 Parle Management Plan. Only one of the provisions was subjected 

to a level 2 screening and no conclusions were drawn about the possible consequences of 

removing erosion control structures, in spite of the available research. It was detennined 

that monitoring of beach profiles be conducted to determine impacts. 

Curiously, the environmental impact assessment does not identify shoreline 

management in the same category as other natural resource concerns, implying it is not a 

natural resource issue. In addition, in the comments regarding mitigation of potential 

shoreline problems due to the removal of erosion control stru~ the assessment notes 

that an engineering evaluation is required prior to temoval. This contradictsthe 

amendments to the Act which call for management to be based upon sound scientific 

understanding and the replication of natural processes. The assessment makes no mention 
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of the need for coastal geomorphologists in the decision ... making process and appears to 

ignore the results of years of study supported by Parks Canada. 

7.1.S Ecosystem Management Program Point Pelee National Park lffl 

The ecosystems management document for Point Pelee National Park was 

produced for the park under contract by the consulting finn of Oeomatics International. It 

is not considered by Parks Canada to be the final document in respect of ecosystem 

management at Point Pelee. 

The ecosystem management plan notes that in order for the plan to achieve the 

stated goals of the amended National Parks Act regarding ecological integrity, three 

major adjustments must be made to the perceptions of park managers. First, there must be 

recognition that management must be focused on the level of the ecosystem as opposed to 

the species level Second. there must be a shift from the hands•off approach which was 

predicated on the belief that nature could manage itself. It must be recagnized that active 

management is often required to maintain the values that the parks were formed to 

proteet. Third, there must be a move away from the perception that national parks are 

autonomous, and towards one that recognizes that they ate part of larger systems and that 

influences from outside the park, both good and bad, must be addressed in park 

management (Geomantics, 1992). 

The plan goes on to discuss the concept of ecological integrity as it relates to 

Point Pelee and identifies means of measuring integrity. All of these means are based 

upon biological factors. However, the plan explicidy recognizes the significant processes 

of shoreline erosion and the potential negative impact this could have on the ecological 

integrity of the park. 1be plan recognizes the maintenance of the physical processes as 

part of the park ecosystem and, unlike all the other plans considered to this point, notes 

that active management of shoreline erosion is essential, given the human disturbance to 

the natural process operating north of the part boundary along the East Beach. 



149 

Unfortunately, as noted above, the plan is not the product of Parks Canada or 

Point Pelee, and in a Parks Canada interoffice memorandum attached to the second 

volume of the Ecosystem Management Plan. it is noted that there arc significant concerns 

with the provisions of the plan relating to the temoval of erosion control devices at the 

nonheast comer. This may be related, in large part, to the political pressure from owners 

in the area nonh of the East Beach. 

In any event, no vestige of the suggestions for incorporating the scientific 

management of shoreline processes into the ecosystem management of the park can be 

found in the 1993 Management Plan. 

7.1.6 Summary 

Point Pelee National Park bas a well documented history of attempting to manage 

the shoreline processes of erosion and deposition (Battin, 197S, East, 1976, Nelson et al, 

1975, Shaw, 1988, Lavalle, 1990). East (1976) provided an excellent historical account of 

the variety of erosion control measures employed at Point Pelee. In general, he concluded 

that many of these measures were ill-conceived and improperly monitored following the 

abatement of the crisis atmosphere that surrounded their implementation. In part as a 

result of East's conclusions, and also in response to the development of the National Park 

Policy (1979), in recent years a general policy of inactive management has been 

employed by the park, and actively eroding areas have been classified as hazard zones. 

Throughout this period, studies continued to investigate the nature of the sediment 

transpon process. It is generally accepted that the spit is in a negative sand budget, 

however management can still be characterized as hands off, except where facilities or 

neighboring lands are at risk. As pointed out in the Ecosystem Management Plan (1992), 

this perception that nature can manage itself must be changed if the park is to be managed 

in an ecologically sustainable manner. That is, erosion will continue with consequent 

effects on the marsh and as a result the park will not be ecologically sustainable in its 

current configuration. The Management Plan of 1993 makes this perceptual change with 



respect to the park's biotic resomces but fails to do so where the abiotic resources are 

concerned. 

7.2 Interpretation 
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As is evident from the preceding discussion, a wealth of information exists 

regarding the shoreline processes of Point Pelee National Park. The following discussion 

will focus upon how this information has been incorporated into the park's interpretive 

function, and assess the apparent reduction in earth sciences within interpretation 

identified the previous chapter. 

Three documents were available for the assessment: the Parle Interpretation 

Service Plan of 1988, the revised Draft Message Framework for the park of 1993, and the 

1993 Visitors Guide. 

7.2.1 Park Interpretation Service Plan 1988 

The 1988 Interpretation Service Plan is identified as developing from the 1982 

Park Management Plan and as such, is reflective of the 1979 Parks Canada Policy. 

The objectives of the plan arc broad statements which identify: l)the importance 

of the recognition that Point Pelee is a National ParJc; 2) the provision of opportunities for 

visitors to come into contact with the eight themes identified for the park; 3) the needs 

and expectations of specific user groups and; 4) the need to increase awareness outside 

the park through interpretation and extension activities. 

The eight themes identified in the plan and the locations at which they are 

interpreted in the Park are presented in Table 7 .2. The 1988 plan identifies the landform 

itself as a significant theme in the interpretive message of the park. However, the text that 

identifies the significance of the landfonn and the processes that shape it focuses largely 

upon the shape of the tip. This is highlighted by the location at which the landform theme 

is interpreted. The Point changes its shape from year to year, while the triangular shape of 

the entire park can best be appreciated from a tower viewpoint located in the south central 

part of the park. (Fig. 7 .3). 
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Table 7.2 Interpretation Themes Point Pelee National Park 1988 

Mieration TlaeTiD 

Carolinian Flora and Fauna V-ISitor Centre 

Canada's Southernmost Mainland The Tip, Entrance Area 

Great Lakes mania Musil and Boardwalk Tower 

Landform Formation The Tip, Marsll and Boardwalk Tower 

Role as a National Park V-ISitor Centre. Deslaurier Rouse. Entnnce 

Human Activity The Deslaurier Rouse 

Diversity of Habitat V-ISitor Centre. Marsh and Boardwalk Tower 

The plan presents a brief overview of the significant changes that have occurred at 

the Point and the fact that the entire Point is migrating to the west (Lavalle, 1986, 1990, 

Trcnhaille, 1976). Indeed, the east shoreline may be migrating more rapidly than the west 

shoreline, resulting in a potentially continuous decrease in park area. This migration is 

not a significant feature of the interpretation of the park. 

The plan notes that most visitors to the park are unaware of the significance of the 

shoreline processes, largely due to the time at which peak visitation occurs. Peak 

visitation occurs in the summer while the shoreline erosion processes are dominant 

during the spring and fall As a result, the plan notes that effective communicadon of the 

message of landfonn change requires the use of photographs. An alternative site for the 

interpretation of Park Migration and shoreline recession would be the east beach where 

oak pilings~ at one time on the beach , are now visible 20 m. offshore. 

7.2.2 Draft Mesage Framework 19'3 

The draft message framework was developed in 1993 in response to the changes 

in the National Parks Act and its provisions for ecological integrity. In addition the draft 
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message framework reflecu the move of Parks Canada to Environment Canada and the 

joint vision of concern for the environment. 

The framework notes that the original theme of Canada's Deep South is evocative 

of a very diffetent image than the new overall theme Partners in Preservation. Within 

this overall theme are S sub themes (Table 7.3). Of these only the Pelee Story is reflective 

of the 1988 plan. 

Furthermore, within the Pelee Story theme, the earth science component is 

reduced to that of an incidental theme. The themes within the Pelee Story deemed to be 

significant in the new framework are exclusively biological in nature. This provides 

evidence of clear reduction in the significance attached to the earth science resources of 

the park as a direct result of the interpretation of the Green Plan and the amendments to 

the National Parks Act. The new message framework makes no provision for the earth 

Table 7.3 Draft Message Framework Point Pelee 1993 

um 

Sustainable Living .. Economy, Environment, Society 
• d n 

tTliel5elee!1toE,----TiruamP orest, , nngratton 

vironment 

pecies- versity, rare, threatened, and 
endangered species 
People and Point Pelee-Indigenous people, Europe 
and settlement 
Incidental Stories-Southernmost land, Nautical 

gement 
- art practices 

~es for involvement 
ram, water q ty, waste management 

GleenPlan 
Great Lakes 
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(Source: Parks Canada, 1988) 



sciences in any of the newly identified themes, and such additions apparently are not 

being considered (Hince, 1994, pcrs. comm.). 

7.2.3 Point Pelee Visitor Guide 1994 
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The 1994 Point Pelee Visitor Guide is reflective of the changes identified in the 

new 1993 Parle Message Framework. The visitor guide makes no reference whatsoever to 

any earth science feature or process in the park. The guide discusses the regional issues, 

cooperative efforts, the role of volunteers, and ecosystem managemenL None of these 

discussions relates the earth sciences to these issues. 

7.2.4 Summary 

Interpretation of the eanh sciences is no longer occurring at Point Pelee National 

Park. The development of the new message themes bas reduced the significant earth 

science features and processes of the park to the status of incidental messages. Yet the 

problems associated with human modification of the shoreline of Lake Erie present an 

excellent opportunity to interpret how the park is affected by what happens outside its 

borders, and to develop this into the messages of environmental stewardship. However, 

the Parle docs not recognized these opportunities and reflects the relatively narrow 

biological bias evident in all other aspects of park managemenL 

F'mally, the physical systems will have to be considered in light of global change 

and particularly the potential impacts of global wanning(Sanderson, 1987). While it has 

been suggested that Great Lakes levels may drop as a result of global wanning, it is also 

likely that the ice barrier that protects the western shore of Point Pelee from erosion 

during late fall and early winter storms, will not form and in~ases in erosion can be 

expected if this occurs. 

7.3 Research 

Point Pelee National Park bas been the site of extensive research related to the 

dynamic processes of shoreline erosion, point migration and beach recession. This 

research dates back to 1933 (Kindle, 1933) and continues today (Lavalle, 1994) under a 
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continuing contract to monitor changes in beach profiles. Much of the geomorphological 

research is directed by park management concerns, and as such, Point Pelee is unique in 

terms of the parks considered in this study. 

However, in spite of the ongoing research related to the shmcline processes of the 

park and the clear connection which these processes have to outside human activities, the 

park interpretation messages do not address this in terms of the new messages. In 

addition, the new messages do not refer to the management strategies for shoreline 

processes, and the significance of regional integration to this management. Research docs 

indicate, however, that the park is the recipient of all updrift impacts to the sediment flow 

system and, as a result of shoreline hardening and sediment capture outside the park, is in 

a negative sand budget situation. 

Research in Point Pelee provides a significant infonnation base to guide resource 

management. However, the management decisions are often influenced by pressure to 

protect lands outside the park, and as such do not necessarily reflect the best use of the 

available infonnation. 

7.4 Overview 

In summary, chapters 6 and 7 report on the analysis of documents relating to 

natural resource management, interpretation, and research in order to assess whether there 

has been a decline in the consideration of the earth science resources over the past 10-20 

years. The analysis and assessment focused upon Banff, and associated parks such as 

Yoho, and on Point Pelee. It was not possible to survey all the relevant planning 

documents for the various parks, due to the limitations of time. Furthermore, many of 

these documents are no longer available. Even current management plans are in 

exceedingly short supply. 

The results of this chapter show that the greatest change in earth science inclusion 

in planning and management is occmring in the interpretive functions of the parks. This 

is most clear at Point Pelee where the earth sciences have been reduced to incidental 
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messages. In Banff and the associated parks, much interpretive material exists in the form 

of visitor centres and roadside exhibits .. However, there is the sentiment that if the pre­

existing interpretive displays were to be constructed under the present policy the earth 

sciences would be significantly reduced in message content. Thus, earth science 

interpretation in the mountain parks may be an artifact of the outpouring of interpretive 

work conducted during the 1970's. 

In terms of resource management, Point Pelee bas shown a significant decline in 

the degree of active management of the shoreline processes. In the past, many 

management practices were focused upon structural approaches to erosion control at 

specific locations without regard to the entire system. Recently, the policy has been one 

of inactive management or non-intervention, in spite of system knowledge that indicates 

that sediment augmentation and other manipulation seem necessary if ecological integrity 

is to be maintained. In contrast, active management or intervention is supported where 

biological systems have been negatively impacted by human activity. 

In Banff and the associated parks, there is generally little evidence in the plans of 

active management of earth science resources, and there is certainly no indication of 

applied geomorphology. In most cases the priorization of resource concerns places biotic 

resources much higher than abiotic ones, regardless of the significance ascribed to them 

in the management plan. Indeed, in the most recent ecosystem management plan for 

Banff no consideration is given to the abiotic component of the ecosystem. As the parks 

develop ecosystem management strategies which reflect the new ecological integrity 

mandate, the earth sciences are no longer being considered in any significant way. These 

findings suggest that the earth sciences are not considered to be a component of an 

ecosystem within the context of the planning and management by Parks Canada. As a 

result, the increased emphasis on the communication of management messages in 

interpretation will further reduce the earth science content of earth science messages. 
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In terms of describing these management practices according to Dearden and 

Rollins' typology, it is useful first to consider why management of earth science resources 

might occur. The various planning documents consulted for this chapter identify two 

broad reasons why eanh science resources might be managed. 

1: To protect the resource from adverse impacts associated with human activities. 

2: To protect park facilities and visitors from possible damage or hann associated 

with a particular earth science resource. 

In regard to protection of resource from adverse impacts of human activities, 

management has generally taken the form of zoning. While Dearden and Rollins 

characterize zoning as being at the management level of complexity, it is also related to 

protection. Funhcrmore, it involves the management of people, not resources, and 

therefore may require little knowledge of the resource. 

Management strategies to protect park facilities and visitors from earth science 

processes involve both zoning (e.g .. huard zones), and active manipulation of the 

resource (e.g .. erosion control). Here, again, zoning can be characterized as the 

management of people. Where active manipulation of the resource is undertaken, the 

physical process is often interfered with in order to protect park resources .. No examples 

have been found which take into account the role of the process in the physical system, or 

its integration into the ecosystem. In all cases where active management was undenaken 

it was of an engineering nature. The documents consulted in this chapter indicate that 

management and interpretation of the earth sciences have not paralleled the management 

of the biotic resources in their level of management sensitivity and complexity. 
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Results of tile Interview Questionnaire 

The previous two chapters have shown a reduction in emphasis placed on the 

earth sciences in the planning, management and interpretation of the National Parks 

selected for this study. This chapter follows these findings through presenting results 

from interviews with resource managers (wardens) and interpreters working in the parks 

in question. It presents the results of the interYiews of the park personnel. As noted 

previously, a modified snowball sampling method was employed. 

The chapter begins with a statement of the purpose of the interviews , the method 

of delivery and an identification of how the questions arose from the previous research. 

This is followed with a general identification of the questions, outlining their intended 

purpose and identifying what worked and what did not The third section presents the 

results of the interViews. The final section presents a summary and interpretation of the 

results. 

8.1 Purpose and Method of Interviews 

The major purpose of interviewing park personnel was to expand upon the 

information collected through the analysis of the park documents. A number of questions 

arose as a result of the findings of the previous chapters. Over the two field seasons 

(1993, 1994), each of the five parks (Banff, Yoho, Kootenay, Jasper and Point Pelee) 

from which the interviewees were drawn, were visited on at least one occasion, and 

several of the parks were visited two or three times. During the first field season, the 

initial contact was made and documentary evidence was collected. During this early 

research and document collection, it became apparent that the wardens and interpreters in 

the park were a valuable source of information, and had a knowledge of part operations 

that went far beyond what was contained in the various management plans. In order to 
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access this information the interview guide presented in Table 8.1 was developed as 

described in Chapter 3. 
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A modified snowball sampling technique was employed to targetknowledgeable 

persons. In this method, the initial contact in the park was provided through the park 

superintendent, who identified key people within the park intexpretive and resource 

management staff. From these individuals the sample grew as each interviewee identified 

others in the park with expertise relating to various aspects of the questionnaire. Such a 

sample can ideally be considered complete when no new names are identified. This 

closure generally worked in this study, although not all identified interviewees could be 

consulted. Some interviewees identified individuals in neighboring par.ks and they were 

added to the sample. Table 3.4 identifies the sample by respondent type and park 

affiliation. 

As illustrated in Table 3.4, only three of the experts, identified through the 

sampling technique, were unable to be included in the sample. Two of the persons 

identified were park employees (wardens) who were not in the park during the research 

visits. A number of attempts were made to contact these individuals, but were 

unsuccessful. The interpreter not contacted bad retired from the park service a number of 

years prior to her identification in the sampling procedure and could not be traced. 

8.2 Identification of the Questiom 

The questions are presented in Table 8.1 below and can be identified as falling 

into one of five general categories: 1) questions ieJated to changes in interpretation. 

management and research. and their relationship to the earth sciences (questions 8.1 a, b, 

c, and 8.2); 2) questions related to the EARP process and the identification of earth 

science concerns by the process (questions 8.3 a, b, and 8.4); 3) questions related to 

specific earth science management activities (questions 8.5, 8.6, 8.7, 8.8. 8.9); 4) 

questions relating to the awareness of significance and nature of the earth sciences to the 
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Table 8.1 Interview Questions 

8.1 b How has resource mana ement cban • ark over the ast 10 to 20 ears? 

8.1 c How has research cban • ark over the ut 10 to 20 ears? 

8.2 How has this changed with respect to geology/geomorphology; that is have you 

noticed a difference in the way that geological resources have been perceived, managed 

and resented? 

8.3 a What has been the most significant issue identified through the Environmental 

Assessment and Review Process? 

8.3 b Can you identify any specific issues relating to geology and geomorphology 

identified through the Environmental Assessment and Review Process? (e.g. Trans-

Canada Hi • • , Sunshine, Lake Louise 

8.4 Who conducts the Environmental Assessment and Review Process .... What is their 

back ound? 

8.5 What criteria are used for detennining Zone 1 areas and what is the process? Can 

ou describe it for ific zones e. ess Shale , Castle ard Caves? 

8.6 How are Environmentall Sensitive Sites determined? 

8. 7 a What specific resource management activities are performed by the Warden's 

Service? 

8. 7 b What percentage of resource management activities are related to geological 

resources and concerns? 

8.8 What of rehabilitation work is bein done? How are these rioritized? 

8.9 Wh restore disturbed sites for un tcs? i.e. is this the ori • habitat, form? 

8.10 What is the significance of geology and geomorphology in ecosystem health or 

8.11 What is the influence of external • al interest 



8.12 When does geology/geomorphology (form/process, resource/hazard) become a 

matter of consciousness? i.e .. crisis 

8.13 What is the background of the Warden/interpreter and how long have the; been 

with Parks? 
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8.14 What would you identify as the four most significant geologicaVgeomorphological 

fonns or recesses within the ark? 

8.15 Do you perceive any shoncomings in the manner with which 

geologicaVgeomorphological heritage resources are dealt with in the park, park system 

in mana ement and in retation etc.? 

8.16 How would ou address this shortfall, 

park and the park system (questions 8.10, 8.11, 8.12, 8.13, 8.14, 8.15); 5) and finally, a 

question relating to means of addressing the shortfall (question 8.16). 

The purpose of the questions related to changes in interpretation, management and 

research was to assess the results of the previous chapters which indicated that the eanh 

sciences were being reduced in importance in the management plans of a number of 

national parks. In general, these questions confirmed the results of the previous chapters. 

The second category of questions, those related to the EARP process, developed 

directly from the analysis of the management plans, which identified .no concerns or 

problems related to the earth sciences in spite of the fact that other sections of the plans 

identified a number of conflicts. It was anticipated that these questions would provide 

some insight into the shortcomings of the EARP process with respect to the earth 

sciences. 

The purpose of the third category of questions was to identify specific resource 

management activities performed by the warden's service that related to the earth 

sciences. These questions began by asking the respondents to identify why certain areas 

were singled out for protection and how these decisions were made. This was followed 



with more general questions regarding the management of earth science resources. A 

number of the questions in this category proved to be difficult for the respondents to 

answer. This problem is expanded upon in the following section of this chapter. 
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The fourth category of questions was intended to identify possible reasons for the 

observed reduction in emphasis on the earth sciences in the parks. These questions 

focused upon the respondents' awareness of die role and significance of the earth sciences 

in terms of both ecological functions as well as in the management and interpretation of 

the park, the training and background of the respondent, and their knowledge of the 

significant earth science resources of the park. The responses to these questions supported 

the findings of chapters S and 6. 

The final category of questions had the purpose of identifying means of reversing 

the reduction of the earth sciences as perceived by those responsible for the protection of 

the National Parks. This question is predicated on the assumption that the respondents, at 

the end of the interview, have identified a reduction in the role of the earth sciences in the 

planning, interpretation and management of the National Parks. Responses to this 

question were quite positive and supported the view that the earth sciences are often 

overlooked in management and planning. 

The questions were always asked in the order presented in Table 8.1 and can be 

characterized as evolving from general to more specific and, finally prescriptive queries. 

The questions were asked of all Parks Personnel interviewed and as a result several 

questions were inappropriate for some categories of respondents (for e.g. EARP questions 

not relevant to interpreters). In spite of the questions being open ended, a number of the 

responses were ''off target" and less useful than anticipated. In addition, several of the 

responses overlapped with those of other questions. These problems are addressed further 

in the presentation of the results. 
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8.3 Results of the Interview Questions 

The following Tables (Tables 8.2 through 8.16) present the responses to the 

interview questions. In some cases, the responses were quite lengthy, andfor this reason 

are only summariz.ed in this Chapter. Each Table is briefly described and data analyzed. 

As a general rule, the responses am presented by category of respondent, that is 

wardens/resource managers, interpreters, and researchers. The numbers of the latter 

category is limited as only those researchers identified through the snowball sampling 

technique were interviewed. In addition, only two individuals were interviewed in Point 

Pelee and as a result the responses often appear to relate only to Banff and the associated 

mountain parks. Where the responses from Point Pelee are different from Banff and the 

mountain parks, this is noted in the text. However, where there is no appreciable 

difference in responses, distinctions are not made between the parks in the interest of 

respondent confidentiality. 

The responses are presented in the order that the questions were asked and are 

grouped by the categories identified above. 

8.3.1 Identification of Change 

Questions 8.1 and 8.2 were designed to provide information regarding changes to 

the management, interpretation and research of the National Parks. Question 8.1 is more 

general and was asked to determine if the respondents would recognize a reduction or 

change with respect to the earth sciences without prompting. This was followed with 

question 8.2 which directly asked the respondents to identify any changes in the way the 

eanh sciences were treated. 
8.3.1.1 Question : Bow has Interpretation Changed Over the Past Ten to Twenty 
Years? 

The first question asked of the interviewees concerned their impression of general 

changes in the ways the parks have been managed, interpreted and studied (research) 

during their tenure with Parks. This question is presented in three separate tables (Tables 

8.2a, 8.2b, 8.2c) thus allowing for separation of the three components of the question, 



responding 

Interpn:rers/communications -'lbirfeen of fourteen 
responding 
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attempes 

There ii las ofit. lbiftaway from inrmpnwion which is 
now c:ansidered a luury-aeue lbat we are preaching to 
the converted. Now must be economieally 'Yiable-bibs 

• encwerto • ate 
Wbo~ slnlebft bas cbanged-amalpmalioa of 
inteqnrarion and c:ommunicalions. Ill addition. lhc 
maages have c:banged, move coward molder 
environmental 
Stmylines have changed. inaasing emphasis on broader 
environmental stewardship. Oeology and geomorphology 
me included. 
Most ·gn;rant change in the put 2-3 yean in the 

area and mat cffectiyeneu. 
10 tD 20 years ago inrapmatioa iegarded u a core 
service. now focused up,n commUIURbllg management 
issues. and with the move to ccosystcm management and 
ecological integrity and environmental stewardship die 
old messa a am bein lost. 

Major shift away cowmfs a 
broader audience in a obal • :ve. 
Intaptetation has mirrored the evolution of the puts bas 
moved away from the featum specific. In the early years 
interpretation was feature specifi~ in the 10•1 we used an 
ecological approach within the put. now changing to 
ecosystem approach. Moving away from park values to 
ecosystem values. Biggest burier to dlis is that we say 

are • !Ka. 
Complete change in focus. Environmental citii.emhip is 
the new message. We have moved away from "this is 
what we are about message" In the 80's the emphasis was 
on that which wu special. linked messages, and 
educalion. 
Refocusing of the meaap less on geology and 
aeomoqihology and more on environmental messages. 
Focusin on 1ocal audience. 
Wouldn't recognize what wu. Empbuis on RSOurces bas 
dmpped considerably and will continue to do 10. Mmt 
im a sense of environmental ci • • 
._._ ........ • ... more imaginative and moving ID more 

• wbae we are the bowl 
lnterptetation bu been pnctically killed. Earth science 
inrcqntatioa bu always been a problan u it is not an 
intuitive thin 
Pretty elar lbat inreqntalion is diaipatin&- there is no 
support at the poliq level. Move is ID privatization -
• tation alw seen u Ouff. 
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Research, Management and Interpretation. This is important as the interviewees, while 

identified by function, also responded as to their perception of changes in other functions. 

All responses are presented as contractions of the actual response but reflect the actual 

words used by the respondents. 

The pr««jing responses present a number of common themes relating to 

interpretation. The main concerns related to the process of interpretation itself and to the 

focus of the message .. 

Respondents were nearly unanimous in the identification of the changing message 

focus as a significant change to interpretation within the very recent past and within this 

is the recognition that the earth sciences have been impacted by these changes. Ten of 

thineen interpreters and two of four wardens identified the change in interpretation 

messages. This change in message focus bas two dimensions. 

The first dimension is that of the message content or information. All respondents 

were in agreement that there bas been a significant shift in message focus and that this 

change has been to move away from resources, species , feablre interpretation to a 

system-oriented interpretation. One respondent identified a three-stage shift in the 

message content from the initial period of formal message delivery in the 1970's. This 

shift was from the specific feature or species in the 1970's, to a more holistic ecosystem 

message in the 1980's, to the current message focus of ecological integrity and 

management issues. In keeping with this theme of changing message content, one 

interpreter noted the change in emphasis away from parks as special places to parks as 

pan of a larger ecosystem. 

The second dimension of the changing messaae focus identified by the 

respondents is the audience. Several respondents identified the move to delivering 

infonnation to an external audience. This change is related to the two changes already 

identified. FttSt, the changing focus to an external audience accompanies the reduction in 

interpretation within the park. This is, in part, accomplished through partnership with 
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external groups. Second, this change in message focus to external groups parallels the 

redevelopment of the message content to the relationship between the park and the region 

outside the park and the global ecosystem. 

In tenns of the role of interpretation itself, the responses point to the recognition 

that over the past few years intetpretadon bas received much less emphasis within the 

parks than in the past. Indeed, a number of respondents expressed the concern that 

interpretation was on the verge of elimination. Expanding upon this theme were the 

responses that indicate that interpretation and many other services provided by the park 

are being driven towards a cost recovery model. These particular changes seriously 

threaten Parks Canada's control over the messages presented. During the field season 

there was a significant amount of tension in some of the parks due to concerns related to 

the consolidation of services within parks, the move to privatization of interpretation, and 

the impact of the change in department from Environment to Heritage. 
8.3.1.1.b : Row bas Resource Management Changed Over the Past Ten to Twenty 
Years? 

Warden/Reso~ Manager -Six of thirteen responding 1i-M~o_,reiii,,_;iiiiiii~iiiiiiiiiiiii· ... e.Iess .... ractiY__...· .. e~--~~----1 
20 years ago management of nsources focused upon 
tourism development rather than protection and 
preservation dlis moved through the prorection of 

Interpreter - Four of fourteen responding 

spec& featula fD 1he ament focus ecological integrity 
of natural RSOun:cs 

Wu natural history• 1 Species. Today It is ecosystem 
level t of species over a landscape.global ~live 
radlcrtban 
Cbaage fD whole ecosystem focus , now hopefully over 
dull mandate 
More outwardly focused than in die put. Spend mom 
time with Yincill coll thin within the 
Plev!°uslY empbuia placed unique features or single 

eel within part boundaries 
• of a regional puzzle. Ecosystem bued 

cnts to overall rem 

The responses to this question parallel those of the previous one. Again, there is 

near unanimity about a move away from feature and species specific management to an 
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ecosystem approach. Indeed, all responses indicate this. This is stated in a number of 

ways, but the general message is that previously parks were reactive and focused upon 

individual or unique features and species. Not one response contradicts this perception. 

However, unlike the responses to the previous question no respondents connected the 

changes to the earth sciences. 

As would be expected, a greater percentage of wardens were able to answer the 

question than interpreters and no researchers responded. All respondents viewed the 

changes in resource management as a positive one. 

8.3.1.1.c: Bow has Research Changed in the Past Ten to Twenty Yean? 

Responses to this third component of question, once again, were nearly 

unanimous in identifying the change from species specific research to that of a broader 

ecological focus. As one warden responded, they "minor" the changes to resource 

management. In addition, respondents identified two other common themes in their 

responses to this question. It should be noted that the non-responding wardens and 

interpreters were asked the questions. They simply could not provide a response .. This 

holds true for all questions in the series. 

The first theme is that research is now often actively sought by park managers, 

whereas in the past researchers were often discouraged. This latter point was confirmed 

by the impression of researchers themselves, one of whom has been denied permits in the 

past. Funher illustration of this point are the comments of Riewe(l994) who does not 

pursue research in the National Parks due to the number of restrictions. In addition, many 

wardens within the park are unaware of the work being conducted by internationally 

respected researchers (Todgham, 1994). 



Interpreter - Two of fourteen responding 

Researcher - Two out of two responding 
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20 yean qo raean:h WU men species speci& and each 
park WU 1lallld Oil ils OWD. DOW system viewed U a 
block Put focus 011 highly 'Yisl"blc wmals, now keying 
in on c;mliyOles u indica&on of ecosyslelll health. Also 
rueardt on fire in the eco&yltml. Resan:h is idenlificd 
11 part of the man41tc There bu been a management 
push for~ however science may tell us things we 
don't want IO bear, lbeNfore we need cdacalio11 widun 
thennb. 

There is now a lot more applied research re1ated to park 
service problems. Mme emphasis on issues puk 
managers perceive to be importanL Less money ('I,) 

ton raarcb. Mme mon involved 
In the 80"s and prior raem:h particularly research that 
manipuJafed resources was not encouraged.. Today 
research is very much em:ouraged. Parks ue natural 
laboratories. The govermnenrs slashing of CWS research 
component in 1985 contributed to the lack of research in 
the mid to late 80°1. 

There wu a time when academics from universities were 
unwelcome in the park. To some degree chis has changed. 
but reseucben must still be persistent. This is ironic as 
die results were wanting years ago. TheR is now a focus 
on nseuch and it is focused on the ecosystem approach. 
but we still must understand the ander • 
Yes very definitely, my first application was refused (5 
yan ago) Now they are ldively seeking researchers. 
Change in personnel &om warden to resource 
m emenL 
Rcseaich increasingly being undertabn by the wardens 
service. Jar related to wildlife 

The second theme is that much of the research now undertaken in parks is 

collaborative. This includes park-initiated research conducted in cooperation with other 

National Parks as well as with Provincial agencies responsible for the management of the 

surrounding land. All four mountain parks have identified collaborative research projects 

either with one another or with external research partners. Included among these are the 

Tri-Council ecosystem monitoring program in 1asper, the Bow Valley study in Banff, and 

a number of cooperative wolf and grizzly studies in all four parks. In all cases, the 
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collaborative research and park-initiated research is of a biological focus. No respondents 

from the parks identified changes in the type of earth science research being conducted in 

the parks, while one researcher noted that research conducted by park personnel is largely 

biological. 

8.3.1.2 :How has tbis (interpretation, management, research) changed with r~pect 
to geology/geomorphology? 

The preceding question asked the respondents to identify changes that they bad 

perceived in the management, interpretation and research conducted within National 

Parks. The majority of respondents identified that changes had indeed taken place. The 

greatest changes identified by the respondents was a reduction in species and features 

specific focus in all facets of park administration. That is, individual species and features 

were now emphasized much less in management, interpretion and research. With the 

exception of the responses in connection to interpretation, few respondents identified any 

changes with respect to the earth sciences .. The following question was intended to 

identify changes in the way eanh science features and processes specifically have been 

managed. 

Table 8.2 How bas this (interpretation, management, research) chanced with respect 
to geology/geomorphology, that is have you noticed a difference in the manner that 
geological resources and proceaes have been perceived managed and presented? 

Y cs in some place. o.eraJly 1be immediaac problems are 
widl wildlife. colo is often • ed as unchan • . 
Public is much more sopbialiAlecl tmd of information 
overload. Moving to the olher side ecotourism. want to 
see solutions to larger issues. lbe eKCption are thinp like 
die B ea Shales. 
Haven't llOtic:cd a lol of diffaence. sense a greater 
awarenea dlll g11>morphology need to be c:onsidelal 
with olherraoun:es. lbougb have no eumplcs of w~ 
dlatbu 
No change noted. Lattieview of Managcmc:ot Pim 
raised no concerns re aec,Jogy and geomorphology 111d 
Che 1999 rmew ii to addn:a tall. 
Haven't no1ic:cd acblnge. Not dealt with. geology ad 
geomorphology do aotfigam into Ille piclln in any 
si • c:antw . 
Not much change. W-db 1hc new initiatives geology and 
geomorpK>lo8Y have taken a bit of a back seal in all 



Point Pelee 

Interpreter - Twelve of thiltcen responding 
Includes private interpreter 

Point Pelee 

Researcher 

6Gould. Stephen J .. 1989,. Wonderful Life 

We have gone from Klive management and protection 
wilb. ~hanical means to a ializ.alion chat we c:u•t 
cbanac what modlerllalme- is 2oin2 to do. 

170 

Not a lot of change. benign neglect an the way. In Banff 
1hcff ha been a bit of a declease in geological 
geomorpbolop:al iaardl because people aM aot a 
ldive a in the nut. 
--unless sometbina big lllppcns geology and 
aeomorpbolol)' um'tieally considerecL The c:lllnge to 
tinting die fourmounrain parb in emsystem 
manqementdaeln't pnmde for input from amlogic or 
·- • • in Che steain• commilflle. 
There is some atrmtion to it due ID the Burgas Shales 
and dlis bu increaed since Gouhfs boot.6 
There ii some praentadon not a lot. will be ffcn less 
with focus. 
Not rallv. Geoloff ia difficult ID infemn!t. 
No big changes ldrelrnJining ID avoid duplicalion. 4 Mt. 
block • • . 
Nobody bu done an interpretalion pmgnm on 
geology/geomorphology in die pat 10 yean - nobody 
bu that backp>und. It bas been given a low• priority in 
dlestmvline. 
Ocology and geomorphology wae never Rally a 
consideration and I don't see a diffemK:e now. 
If presentation of geology and geomorphology bu 
decreased then nmbablv all nresentalion ha dccleued. 
Have bad a real concern that the abiotic side is poorly by 
staff eKept wbea itconmdS with biota or<:a111e1 
uouble.-no staff for geological or geomorphological 
resources. Staff for fish. fmall. wildlife etc. There isn't 
die emphasis them should be considering it is the four 
molllllain parks. The number of people who are 
competent to interpet put resources bu dctaionled. 
here noonc ha the background ID effectively interpret the 
earth sciences. 
Yes. Geology md geomorphology have a far lower 
priority in tams of meaages. Lab Louise visuor centre 
povida die geologjcal story of mountain building 
however if it were being built now geology would be a 
Vfr/ minor focus. similarly the toadside exhibits e~ 
Warden sem::e is pusbmg for the removal of signs which 
don't deal with • anent issues. 
Geology and landsc•pes ate significant wbic:h ii odd 
became we tend to dilcount them 
Eardl science inteqnlllion his tabn 111 even bigger 

than odllr masues with res1Nelmi4a. 
It is a lower priority in tams of the mauga not being 
on the dmactailtic:s of the park. but on the molder 
contat. We loot on landfann u m incidental stmy, yes 
we're on a und pcnimula but we could be IOlllfflbae 
elm. our mime role is the Carolinian EcolYltellL 
Not much bu changed in lbe pat 10 years but in die put 
20 or 30 years there is a much pearer awarenaa in tams 
if 1ame 1eoJopalnsomces luc:h a the Burgess Shale 
which ii a World Haita&c Site. Information about the 
Shll• have been available lbmugh the park. R.O.M. the 
Smitblonian. ~ is a rich body of infmmalion which I 
aurlburc to 100 years of raean:h on the Burgess Shales 
conducted bv nolomts.. 
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The responses to this question confirm the view that geology and geomorphology 

are not accorded the same level of importance as biotic resources in management and 

interpretation within the National Parks. With few exceptions, respondents identify 

geology and geomorphology as being ignored or a lower priority resource within the 

park. Curiously, however, respondents were not unanimous in their perception of whether 

or not this is indicative of a change in the manner with which earth science resources are 

interpreted and managed. That is, there was the suggestion that eanh science has never 

been an important consideration in the planning and management of the parks. 

In both interpreters and wardens' responses, there was some disagreement as to 

whether the way geology and geomorphology was presented and managed, had changed. 

However, wardens tended to more consistently (6-2) hold the view that geology and 

geomorphology had never been important considerations in resource management. 

Comments such as "benign neglect", "taken a back scat", "really lax" are fairly indicative 

of the manner in which wardens perceive geology and geomorphology's role in past 

management practices. One warden noted that he sensed a change in awareness with 

respect to geology and geomorphology but could not identify any examples. 

Interpreters, in contrast, were more evenly split in their response to the first 

component of this question with four seeing no change, three perceiving a change and 

five not directly answering the question. The general consensus among interpreters was 

that geology is difficult to interpret, a lower priority in the storyline, difficult to integrate 

into the new ecosystem message, and has never really been done7. There are a few 

exceptions to this view. One interpreter felt that all interpretation bad declined and this 

view was shared by the private interpreter who also felt that geology and geomorphology 

had been reduced to an even greater extent. 

7Note. In the context of this response it wu intended to mean actual naruralist led interpreralion and does 
not refer to exlubits and displays at visitor centre. 
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The one researcher who responded indicated that not much had changed in the 

past 10 years. However, he noted an increase in awareness during the period of 20 to 30 

years ago. 

In keeping with the general belief that the role of geology and geomorphology has 

declined, or was never very significant one interpreter was very concerned that the 

abiotic side was poorly understood by park personnel and discussed at length bis 

concerns. Another noted that geomorphology is significant but commented that this was 

odd because the parks tended to discount the earth sciences. 

Finally, a warden suggested that people are tired of information overload and now 

wanted to see solutions to larger issues. These assertions directly contradict the 

observations and research of a number of other park personnel and could reflect the very 

senior position of the respondent and bis distance from hands-on management and 

interpretation. Indeed it appears to be a justification for the continued erosion of 

interpretive services within the parks. Senior interpreters noted that an Angus Reid(l994) 

poll suggested that the number one reason people come to the park is to understand the 

landscape, and to learn and to explore, hardly an indication of information overload. 

From the preceding discussion, it is clear that the majority of respondents perceive 

the earth sciences to be a lower priority in terms of their role in management and 

interpretation of park resources. This is not to suggest that they place a lower priority on 

the earth sciences, but that the earth sciences have received a lower priority. 8 As well, 

there is some disagreement as to whether this is a continuation of past trends or a 

relatively new development. Finally, there is some divergence in the opinions between 

the nature of the changes in interpretation versus those in resource management. 

8 Some respondenu did feel that the earth sciences were not at all important and didn't quite understand 
why the researcher was pursuing this. Ibey were however., by far in the minority. 
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8.3.2 Environmental Assessment and Review Process 

These questions were originally presented in three parts. However, the results of 

the first two parts overlapped. Therefore, the results of these two questions are presented 

below separately, but are discussed together. The responses to the third question follow 

the discussion of the first two. These questions were intended to address the problems 

noted in the analysis of the management plans and related documents in Chapters 5, 6 and 

7. That is, there appeared to be no consideration of earth sciences in the plan 

environmental impact statements. 

8.3.2.l: What Has Been the Most Significant Issue Identified Through the 
Environmental Assessment and Review Process 

8.3.2.1 : Can You Identify Some Specific Issues Relating to Geology Identified 
Through the Environmental Assesmlent and Review Proceu? 

Table 8.3.a What has been the most signirlC8Dt issue identified througb tbe 
Environmental Assessment and Review Procea? 

fo 

traction m unportant 

Upon initial examination of the responses to these questions, a number of items 

are immediately evident. First, very few interpreters and no researchers provided 
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responses. While not immediately evident from this presentation, very few wardens were 

prepared to answer this question as well. 

Table 8.3.b Can you identify some specific issues relating to geology identified 
through the Environmental Aaelsment and Review Process? 

e.~;(~}/: .. ~:·:~~= =-~ ·=··· •• :: : •• :· • -: • • :·.. . ·. . ... : ~ . • t • • .. 

P<" .............. ·:._:;~-=..:.-::.: .. ✓ .. =--·: ........... • .•. ·=. ... . . . .. 
>;, ..... ..,. .• ,,,.. .• ,,.,,. ................. _ .. _._ .• . . . C: ..... . ., • • ..,._ . • • • • • .. • 

~ t I • :,0: : •: I I I g pl ggreg 
park perhaps we can do a better job of 
reclamation 

m 

The responses present some problems as the respondents identified more impacts 

associated with the earth sciences to the first general question than to the second question 

which specifically asked about the earth sciences. Perhaps the most significant result of 

the questions was that few issues related to the earth sciences have been identified 

through the EARP process. 

The results of these question were disappointing as a number of significant events 

should have been identified by the respondents of the mountain parks with regard to 

potential impacts. Fust, the proposed twinning of the Trans Canada Highway (TCH) has 

implications for both the biotic and abiotic resources of the parks. Second, during the 

field season of 1994, the TCH was closed due to the debris flow in the area of Mt. 

Stephen, yet this was not identified as an issue. Third, the privatization of interpretation 

hikes to the internationally significant Burgess Shales was not identified as an issue. 

Founh, Environmental Assessment and Review Process specialists did not identify any 

concerns related to the redevelopment of the Icefields Centre. Finally, the drilling of the 

well at the Maligne Teahouse was not identified as an issue by the Environmental 

Assessment and Review Process specialist. 

These represent some of the larger, more obvious contemporary concerns that 

were identified in response to other questions throughout the interview process. In 
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addition to these are numerous minor issues related to geology and geomorphology. Ye~ 

in spite of this, when the Environmental Assessment and Review Process is conducted, 

these issues do not appear to be recogniud. 

8.3.2.J : Wbo Conducts the Environmental Assessment and Review Process and 
What is Their Background? 

Question 8.4 was intended to see if the background of the EARP specialist might 

provide some reasons for the lack of identification of earth science implications in 

EARPs. The results of Table 8.4 show a strong bias towards a biological background 

among Environmental Assessment and Review Process specialists in the five parks 

examined for this study. 

Table 8.4 Who conducts the Environmental Asseament and Review Procea and 
what is their background? 

The lack of a gcologicaJ/geomorphological background on the part of the 

Environmental Assessment and Review Process specialist would hamper his or her ability 

to perceive the implications to geological and geomorphological resources and processes 

of many proposed activities and provides some explanation for the results of the two 

previous questions. In fact. Todgbam (1994 pers. comm.) indicated serious oversights 

regarding the earth sciences in the E.A. of the proposed Columbia Icefields Centre 

relocation. These concerns were brought to light by individuals outside the process and 

were only recognized after significant effort was expended on the part of the intervenor. 

In another case, internationally renowned Karst expens expressed concern for geological 

resources as a result of the proposed well drilling in the Maligne Canyon (Gadd, 1994, 

Todgham, 1994, pers.comm.). These concerns were not addressed and the drilling 



exposed sulfur water which potentially contaminated the water supply, and disrupted 

subsurface hydrology.(Todgham. pers. comm., 1994). 

8.3.3 Identification of Management Issues 
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Questions 8.5 through 8.9 are directed at identifying specific examples of how the 

earth sciences are included in the resource management activities conducted in the parts. 

Some of these questions arise directly from the management plans. Questions 8.5 and 8.6 

are considered together as the responses overlap significandy. Both of these questions 

arose from the analysis of the management plans which identified a number of Zone 1 

and Environmentally Sensitive Sites. 

8.3.3.1: What Criteria Are Used for Determining Zone 1 Areas and What is the 
Process? 

8.3.3.2 : How are Environmentally Sensitive Sites Determined 

The purpose was to determine how earth science information was used in the 

identification of Zone 1 and Environmentally Sensitive Sites. These questions proved to 

be somewhat difficult for the respondents to answer and the most common response was 

that it was in the Natural Resource Management Process manual. Attempts to establish 

the means of attribution of value proved to be futile. 
Table 8.5 What criteria are used for determining Zone 1 areas and what is the 
process? 

N. 
(No interpreter or researcher responses) 
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In addition to the references to policy, three wardens identified the significance of 

awareness of the resource in the designation of Special Preservation Zone 1 and in 

Environmentally Sensitive Sites. 

Table 8.6 Row are Environmentally Sensitive Sites Determined? 

responding 
g 

(No interpreters or researchers responding) 

scnp 
Analysis and the Ecological Land 
Classification. This did not identify micro 
sites, lar el based on literature review. 

e ecogmuon 
record of research. 

Both these question provided only limited responses. The designation of Zone 1 

and ESS 's is perceived by many in the service to be a task that is complete and such 

designations are thought to be detcnnined upon the basis of the Resource Description and 

Analysis. The "empty response" can be viewed as significant in tenns of the gaps that 

they identify. In addition, one warden identified "recognition" that a site exists as means 

of determining ESS's. 

Perhaps the most significant conclusion that can be drawn from the two preceding 

questions is that the majority of current park personnel have bad little or no connection to 

the identification of Zone 1 areas and ESS's, and that, by and large, ESS designation is 

not viewed as an ongoing process. 

The next question is again a two part query. In the first part the respondents arc 

asked to identify the types of resource management programs that are currently underway 

in the park, and in the second segment the respondents are asked what percentage of this 

work is related to geology and geomorphology. This question is largely under the 

purview of Wardens, although interpreters were given the opportunity to respond. 
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8.3.3.3 : What specific resource management activities are performed by the 
Warden's Service? 

Question 8. 7.a was intended to provide some sense of the overall nature of 

resource management work conducted by the wardens' service. The responses to this 

question were anticipated to provide a point of comparison for tbe responses to question 

8.7.b. 

Table 8. 7. a What specific resource.........-, activities are performed by tbe 
Warden's Service? 

Wardea/Resouiee ManlgetSixoftellmponding 

Point Pelee 

EmiaomnealalAswtllldReviewPlocess. 
Pnpmliua of CollltlYlliml Pl-. E.ciosys111m Plan being 
dcve wilh • • Four MOUllfain Pub.. 

Vcgelllion Maaagemeat- 80ll-native plant c:anbOL file 
polic.y no ptae1ibed bums. bmrd conbOl about 
flcililies. mcmirming for insecls and disease. Vegetaaon 
MuagemmtPlan fir die block. Wildlife management­
wolf ecology. c:o-maa1gement ofbigbom. bipway 
morr.lity, unual smvey.cJt. sheep, Orizzly study. 
Aqualics-4 Mt.-Bloc:k: fishaics Mat. P11D. NB.JU 
.strelmftows. water quality, maw courses. runoff 
foreculs. Envuomneatal Assessment and Review 
P1oc:esl IIIHll'ch and COllcc:tmg permits - 20 per ye■r -
2-3 • AbnsiYe.rock. in a. 
Major rm iailialive in ecosystems. Hydn,Jogy, air 
qllllily, upen lbllly, ec:obistoly saudy, biodiveni1y study, 
wolf study, fishery mgt. discussion. bigbom mgt. pJ■n. 
gdzzly ltUdics. wilclUf8 monitoliag proanm, noxious 
weedpognm. t'ftmlMpm"lltp,>ar■m, ftgetlaOD 
histmy plan. bighway morralily, boundlty m■mr 

cafcm:emeaL 

Developmcntof ecoa,llwv .n,ugementpllll. lntegnred 
iaaarea 

Really wide naainl -Wildlife IIIIDlgllDeDt, eDr/pcople 
bear 

The replies indicate that the main management function at the time the question 

was asked related to the development of ecosystem.based management of park resources. 

Within this new management focus, older functions have been subsumed. These include 

vegetation management, fire management, bear management, wolf management, elk 
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management. and noxious weed control. Each of these management concerns was 

identified in earlier management plans but are now being addressed in an ecological 

manner. Park wardens were nearly imous in this in tion. The lone private 

interpreter holds a cynical view of the management activities of the Warden's service. 

8.3.3.4 : What percentage of resource management activities are related to geology 
and geomorphology? 

The purpose of this question was to establish the amount of resource management 

work perfonned by the wardens that relates to the earth sciences. Responses to this part of 

question 8. 7 b confirm the perception that the earth sciences are not considered to be 

significant management concerns. 

Table 8.7.b What percentage of resource management activities are related to 
geology and geomorphology? 

~ ... .-:;:«-:~<..:-..-.. ;:;'~ :- •• :. :.:~;: __ ;:-:-:·::;~~=·~~--:.;•::•.·.::;,.~_ ;:~;;. ,.,..··. __ ; ---~-- •. -.. :.-. ., ,. •. : ... -; __ : ~: _-- .• -· .. \ •. ·.' •• )· .•. ·:- ... .-·£_._· _-: __ ..... _ ./ .. ,.:.:· :·_;: .. ~:.::·: · .. ::._::/:>:-.... -)3· :·: 

Warden/Resource Manager Eight of thirteen responding It is mmewbat more significant in Yoho. However it 
hasn't been a high priori!)'. more of the focus bu been on 
Oora and fauna. In spite of the 1988 Management Plan 
we slill atnct navel in the mrfr... 
Stcpbm slide. engjnecring solution. Don't know limits to 
lhesvstml. 
Less than 5«, is mlate to 2colon now end) 
LessthanlO-. 
Verv little 1 or 2CfJ 
lOor~ 
Notdone 
Very small percentage. Geomorphology docs not play a 
major n,(c. Deal very little with rocks and soil. primarily 
with livin2 dunn 

Point Pelee Tune and monev-wisc verv small less than S Cl, 
Interpreter Two of fourteen iesponding None - Incredibly small amount 

Some p,undwarer abuses, mosdy strictly E.A.R.P .. 
Earth sc:ienc:c encl lbodcly, e.g .. the ra house 11 Maligne 
ignomd advice not to drill l1rUCt sulfur water 11500 ft.. 
None of this in die initial Environmental Aaeament and 
Review Proc;ca. Done in spite of the objections of Smart 
and Ford. 

Respondents clearly identify the low percentage of time and money that the 

Warden's service commits to the management of geological and geomorphological 

resources. The respondents identify a range from O (none) to 10-20'1 of resource 

management duties as being related to the earth sciences. This is interpreted as not due to 

a lack of management issues to deal with (e.g. Stephen Slide, Johnson Lake, Maligne 
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Canyon, Northeast Beach to name a few), but to the relatively low priority assigned by 

the warden service to these issues and to the apparent difficulty of integrating these 

problems into an ecosystem management plan. 

Finally, the response of one warden notes that in spite of it being in contravention 

of the Act (1930, 1988), the policy (1979, 1994) and the management plan(l988), gravel 

extraction still occurs within the park In addition, at least one interpreter (in response to 

another question) used ecosystem management and ecological integrity as justification for 

the continuation and indeed the expansion of gravel extraction within the parks. 

8.3.3.5 :What Types of Rehabilitation/Restoration Work is Being Done and Row are 
These Prioriti7.ed? (Table 8.8) 

As a follow-up to the preceding question, respondents were asked about the type 

of rehabilitation work currently underway in the parks. Again, the question was primarily 

directed to wardens, although some interpreters did respond. This question was asked in 

an attempt to identify awareness of concerns related to the earth sciences in the 

rehabilitation work performed in the park. 

Table 8JI What types of rehabilitation/restoration work are being done and bow are 
these prioriti7.ed? 

Warden/Resource Manager Six of ten resp>nding 

Interpreter 

Not done. topsoil cn:ation- stoctpile - me of pit nm u 
topdiasing. Pmblcm is badgcu are 1 year. Closed one 
access road reclaimed one ·t. 

Habitat, NW beach area parting Jot- RICDration of a very 
narrow strip of veptatjon. we left too nmow of a buffer. 
Some dune rarmation and stabilizalion. 
Some Priority or inventmy of disturbed sites. Cunent pies 
have Jans • 10111e 11DC:t • of soil and ve tacion. 
Until the 1980'1 there were no ltlndards or links with 
pat wmb. Now conditions am put on conll'ICtS. for 
rehabilitation of cut •lopes. fire roads. borrow pies, old 
dims have been zanoved from lhe Spray river. active 
I la • ritized. 
Not me bow it is priarimed. pobably by individual a 
manaaen. Bonow pits, fire mads. still gravel exUKtion 
inlbe 
None 
Notdone 
They are supposed ID be wodang OD the borrow pits at 
Mali Lake md the lccfields Centre. 
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The responses arc somewhat varied in the identification of specific rehabilitation 

activities being conducted within the various parks. However, they generally outline an 

approach that indicates rehabilitation is a very low priority in most instances. 

As one warden responded, budgets are on an annual basis and one result of this is 

that lower priority activities are often not done. As shown in Chapter 5, pit rehabilitation 

has repeatedly been identified as a lower priority management task. The management 

plans of the four mountain parks also identified ungulate habitat as a goal of the 

rehabilitation process and this led to the question regarding ungulate habitat.. 

8.3.3.6 : Why Restore for Ungulate Habitat? 

Question 8.9 arose from the recommendations of the Banff and associated parks' 

management plans which identified ungulate habitat as a goal of gravel pit rehabilitation. 

The question was developed in order to identify if the original fonn was ungulate habitat. 

And if not, why is ungulate habitat, as opposed to original form (feature), not the desired 

goal of restoration? There were no responses to this question. 

8.3.4 Awarenea of the Earth Sdences 

Questions 8.10. 8.11, 8.12, 8.13, and 8.14 all relate to the awareness the 

respondents have of the significance of the earth sciences to various aspecu of the park 

and the park system. 

8.3.4 .1: What is the Significance of Geology and Geomorphology in Ecosystem 
Health or Ecological Integrity? 

Table 8.10 presents a summary of responses to question 10 which illustrates the 

manner in which the eanh sciences are perceived by parks personnel to relate to 

ecological integrity. 

The results indicate a variety of perceptions as to the sipificance of geology and 

geomorphology for ecological integrity. In general, there is the perception that geology 

and geomorphology are very significant and form the foundation upon which everything 



Interpreter N"me of fourteen resp,nding 

Researcher Two of two responding 

182 

Oeoloa and geomorpbolo&Y are dJe aoun::e of die bue 
marmialJbue resources upon which biolop:al resources 
live.. However bialogi:al raearch does not IUCh that 
~el of undenraading tbaefore geology is generally 

Look at the ladfonn and ae dlc relationship widl what 
lives on it- numerous lia with wildlife and vegetation. 
Then ii a lot to lam fmm the fossil recmd ep.lynology) 
vegetalioa change and p,tmtial response ro climate 
chan e.. 
In this padt itis YfrJ significant. the ecology is largely 
alpine and mbalpinc, las montanc. Most unique features 
am the alluvial fans, almost all are moclilicd. lied ro 
winternnge. Avllancbe scars are very ~gnificant in 
tams of habitat. 
As significant u all the other components of_ 
ecosystem. 1andform and soil structme determine 
vegctational scructme. vegeration dcrermines ecological 
health. 

t1y dealing with the development of a 
gram to detennine if we are moving away 
ecological integrity. This is being done 

• • • • ·nstodale 

exists. In public 
ser to bare geology than anything else. 

evmydung comes back. to being 
t living things. From a management 

n't know about then so its not an issue 
diversity of life. die geological story 

o antnAre re can get lost if you don't go back to 
the foundalion (&eology)Understancling of the base leam 
1D an undcntanclin of die whole. 
It is the foundation of die ecosystem - determines 
climale. Ultimalely it is tbe RUOD the parks are here and 
lhe reason people a>me to die pub and therefore 
ultimately the l'CIIOn dae pllb are in danger. Mountain 
form ID al1ificial 
Penonally Hadn't made die c:onnection. However 

• - riven etc. it has tome im 
The notion II you ach&Yc ecosystem bcalth if 

u t 1D babirat. IMmfore geolo /geomorphology is 

it is the foundalion from which you build 

• that is the rocks and surficial mllerials are the 
n which die life re. 
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else is based. Indeed, six of eight wardens, six of nine interpreters and one of two 

researchers identified the earth sciences as the foundation of the ecosystem. However, 

while the recognition of the significance of geology and geo11101phology exists in the 

general sense, there is also the suggestion among park personnel that it does not receive 

much consideration in actual management and interpretation. Four of eight wardens 

suggested that in spite of in importance, the earth sciences are rarely considered. 

As with the responses to other questions, some respondents felt that they were not 

able to connect that foundation with the processes of the ecosystem. In terms of the 

responses of the wardens, it is evident that geology and geomorphology are not being 

considered in the implementation of the ecosystem plan. This is also illustrated in the 

responses to other questions as well as in the ecosystem framework identified in Chapter 

6. 

Interpreters also found the incorporation of the earth sciences into ecosystem 

based messages somewhat problematic. In addition, intetpreters identified the geological 

time frame as difficult to work with. 

8.3.4.2 : What is the Inftuence of External Special Interest Groups on Management 

Decisions? 

The question regarding special interest groups was intended to identify the 

existence or lack thereof, of groups advocating on behalf of the earth science resources of 

the park. As can be seen, (Table 8.11) the majority of the special interest group impact 

derives from conflicts over development versus preservation. 

The results illustrate that special interest groups have a significant impact upon 

the decision-making process in the parks. However, beyond the Friends of the Burgess 

Shales, there have been no significant issues addressed by special interest groups. In 

general, special interest groups focus upon the biological aspects of park management. 
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Ta~J! 8.11 What is the influence of estemal special interest groups on management 
deas1ons? 

and increasing sides of 
. 
1s a mterest group. 
ntalists are not a special interest 
.P.E. is and represents 

• terests, these are the 

8.3A.3 : When Does Geol01J/Geomorpbol911 Become a Matter of Consciousnea? 

The purpose of question 8.12 is to attempt to identify how wardens and 

interpreters in the parks think about the earth sciences on a day-too.day basis. That is, do 

they think about the earth sciences on a regular basis or does it take an "event" to cause 

them to consider the earth sciences. 
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Table 8.U When does 1eolog_y/geomorpllology become a matter of consciousness? 

Warden/Resource Manager Ten of rouneen mponding 

lnteqnter N"me of fourleen resp,nding 

When and "event'"~ or if a monitoring piognm 
indara Klioo. In public safety- buanf mcssment. In 
Buff and Elk &Janel Ecosystem models lhcre is nodung 
done on geolopcal or geomorphological concmns. we 
need IUCh a model that includes 1eolo1Y and 
geomorpbology. Consciousness will be raised when 
someone raises it for as. 
When we 1rartlalizing lhe sipificance of the linkages 
between it 111d odlcr natural scienca, Jellize ill effect on 
eco andbamm 
CM>-100 year evems. In most cues doesn't twig die 
interest of managers who are on average only hem S 
years. For eumple alluvial fans don't enter our 
consc:iousnas. 
When we want to build a road tbmugh it. In public 
safety- the #1 causal factor for visitor injury is gravity 
and the lifting mechanisms the tmain. Fair to say that 
geological featuns are die mostinrmating ro people and 
therefore most &Uraclive. CanJons enter our 
consciousness due to rist management. We tame die 
canyon for intcqntation and put in catWalks and now 
rocks QUI fall on them. so we have to scale and cement 
the walls-dlis is lbe most futile thing in the world" yet 
it must be done ~ people me often gelling hurt in 
them. Last 2 ycm 2 a&:adcnts in 1 canyon l fatal The 
interesting dung is the inside of die canyon not die trees. 
We have to mume a wildlllld environment and we are 
not going t.o tame iL Not all people want it tamed yet 
from a risk m anent • e that's what's needed. 
When we 11att cliging or when lbere is an event• public 
afi .... 
If there is a • ect in an uu we will ?Piew information. 
Comes up more u crisis in tams of geomorphology. 
Iceficlds rcdevelopnent geology was a big concern. 
Kant lbere have been a number of small disasters. 
In the past it bu been u a result of erisis resp:,~ now 
we Ian for some c:on • CIIQCS 

When Something ii gain& ID be altered- roads and 
in.frutrllCtme, lUCk scaling to prevent falls. slumps and 
tancing. Afety information for climbers. We could be 
doing a lot moie educatioo of people with regud ID 
eo and lo . 

When deemed a Warld Heritage Site. In intapreWion 
whm people ut about braided atreams. lab colon, and 
1be B as Shales. Sim bein a in the Rockies. 
When an event occ:un - such• flooding or avalanches. 
From Ill inteqnratian point of view people are interested 
in living tbinp. New maugemcnt plan does not identify 

issues relared ID eolo . 
When tbinas slide on the road. when mow slides across 
1be • w when le fill into can ns. 



Researcher One of two responding 

186 

Enters when die knowledge is there that shows it is a 
significant fac:lor in decision makmg, thaefore it needs a 
lmowledaable nason 
Probably llllli1 we have a management issue diat needs to 
be addnmeditis "out of sight, out of mind" When I 
mived in 1973 we begm a study on the Maligne bnt 
aystan which ended in.1979. Tbmugb die course of that 
~ we got a maoaably aood undastandin& of what 
we bad. yet a couple of years ago we allowed the Jessee 
ofdle T• house to drill forwareruntil Ibey bit a p,c:bt 
of mlfurwarer. 'Ibis ii indicalive of where we place the 
value of 1endrape fa111ra. If we bad mmeone who hid 
a gec,Jopcal er geomaq,holop::al bacqround on staff it 
mint not have· • 
Whenils ac1a11 your mad. Thell answer is when then 
is interfamcc with manmlde samcrwes. 
It is highly variable. Depcndem on knowledge base of 
staff. bw back ID • • • 

Fmm the mmgementpenpeclive the pbylal 
envimnment is dangaoas ID the public md ts public is 
danaerous to it. These are. at odds <avo • • • ~. 
When it fall on the mad or more likely when die road is 
lost due to cmsioa. 
When~ is III accident. iL debris Dow etc. Crisis 
response. And when siaff become aware they have a 
simificant raomce. 

As can be seen from the responses to question 12 presented in Table 8.12, 

geology and geomorphology most often (12 of 21 responses, 6 of 10 wardens, S of 9 

interpreters, and 1 of 1 researchers) enter the minds of park personnel when "it slides onto 

the road", that is when an event forces park managers to consider it This particular 

answer cuts across warden, interpreter and researcher lines. This is very important in 

terms of the lack of attention and expertise in respect to geomorphology as it reduces the 

ability to deal with hazards and can result in plans and activities more dangerous to users. 

The second most common response (4 of 21 respoDSeSy 1 of 10 wardens, 3 of 9 

interpreters) suggested that geology and geomorphology entered the wardens' 

consciousness when the infonnation base indicates that a management decision will have 

implications for earth science resources. Again the tceognition factor is related to the 

occurrence of an event (in this case development.). 

The third most common response (3 of 21, 3 of 10 wardens) can be summarized 

as "it doesn't", that is the earth sciences do not enter park managers' consciousness. This 

is reflected here in comments such as "doesn't twig the interest of managers who arc only 
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here S years. Consciousness will be raised when someone raises it for us, when we start 

The final category of response identifies the park staff's recognition (7 of 20, 2 of 

10 wardens, 4 of 9 interpreters, 1 of 1 researchers) of the significance of the resource. 

Here it is evident that there may be a requirement for an external agent to develop the 

consciousness or to raise the awareness of the park personnel with respect to the 

significance of the earth science resources of the park. This can be seen to be particularly 

imponant in the case of processes. 

In addition to the direct responses to the question, a number of respondents 

answered the question with respect to visitors to the park. This was most evident in the 

replies of the respondents from the Rocky Mountain parks. It was perceived that geology 

and geomorphology enter visitors consciousness much more frequently than they do for 

wardens and interpreters. The fact that "it is a park in the Rockies" and the scale of the 

"big rivers and big mountains" is seen as raising visitors' awareness of the earth sciences 

"when they drive through it". One Warden even went so far as to say that it is the 

geological features that are the most interesting to visitors ''The interesting thing is the 

inside of the canyon, not the trees". Given park personnel's perception of the high degree 

of significance which visitors associate with the park's earth science resources, it is 

unusual at the very least, that park personnel themselves so seldom consider the earth 

sciences in the management of the park. 

8.3.4.4: What is the Background of the Warden, Interpreter? 

The preceding summary of the level of consciousness of the sample of park 

personnel identifies that earth sciences resources are rarely considered in the day-to-day 

operation of the park by park wardens and interpreter. Question 8.13, presented in Table 

8.14 below was developed to provide one possible explanation for this. Toe question is 

intended to identify if any of the respondents has an academic background in the earth 

sciences. 



Table 8.13 What is the background of the Warden, Interpreter? 

g 
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t, courscwo m 
oration ecology, 

-up courses m 
years of rubbing 
of Luckman and 

Responses to question 8.13 indicate nine of eleven wardens and eight of thirteen 

interpreters were trained in biological science background. In fact, only one of the 

wardens included in the sample had a degree in the earth sciences and this individual was 

working in the system as a biologist not an earth scientist. Many of these wardens are also 
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employed in the system as wildlife managers, forest ecologists etc. and as such there 

explicit recognition that a biological education is valued by Parks Canada. Among 

interpreters interviewed, one of thirteen was trained in the earth sciences, and this 

individual was a private interpreter and not employed by Parks C-anada In addition, there 

is a significant amount of continuing education of staff and, this too is focused upon the 

biological sciences. 

In reviewing the responses to the previous question, one thing that is immediately 

apparent is the dearth of wardens and interpreters trained in earth sciences. It was pointed 

out on numerous occasions throughout the interview process, and in response to a variety 

of questions that the parks do not hire wardens as earth science specialists. There is 

simply no recognition within the system of the need for such expertise. 

8.J.4.5 : What Would You Identify as the 4 Most Significant Geological or 
Geomorphological Features or Processes in the Park? 

During the early stages of the research, it was apparent that in many instances the 

earth sciences were poorly understood and managed in the park system. Therefore, 

question 8.14 was developed with the purpose of identifying whether the respondents 

were aware of the significant resources of the parks in which they worked. Furthermore, 

it was anticipated that the responses might neglect process in favor of features. Table 8.14 

indicates that there is fairly high degree of recognition of the significant earth science 

resources of the parks. The results for this question are displayed by park and respondent 

function in order to facilitate comparison within parks. 

In general, Table 8.14 shows that personnel from the various parks respond in a 

relatively consistent manner with respect to the significant resources of their park. In 

most cases the respondents identified features noted as Zone 1 sites in the respective park 

plans. Most respondents identified features as opposed to processes in response to this 

question. This corresponds to the emphasis of the management plans of the parks 

identified in Chapter S which emphasize features as opposed to processes in all plan 

guidelines. 
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Table 8.14 What would you identify as tlle 4 most significant geological or 
geomorphological features or processes in the park? 

Interpreter 

Kootenay Inteqnetcr 

Warden/Resource Manager 

Banff Warden/Resource Manager 

Interpreter 

Researcher 

Jasper Interpreter 

Warden/Resource Manager 

Buqea Sbale. lc:eline Trail-manina. glcial Klivity, 
fce Riwr fpeoa fncrmion-(aared heldacrs due ro a 
varietJ of minenl claims ill the aea. again die conc:ems 

1Kia1 
tinenlll Divide. "lloc:twalls and Waterfalls". 

ot prinp-faubina. Wesrem ranges. Glacwion (a linle 
bit). Paint Pots. Racty Mountain Trench. Headwaters of 
the Koo 
Marble Cm • Canyon. Red fault. Paint 
Pols. watem trench-

ofOog 
- gs. Paint 

Alluvial Fans. Slide Paths. River Floodplains. Braided 
Stream Channels. 
The whole Part- it ii Geology and geomorphology, 
Climbers get a map view, Outwuh plains. where manes 
meet. the whole • of mountain v • 
Mountain Building, and influences on weadlcr and 
climate and llndfonn evolution. 
Rocky Mountaills. Mountain • story, Glacialion. 
&osion Pmceues. Riven- II 

--- gJacias and glacial pmcessa, aencral 
surface mobili • and the lidlolo . 

Karst in Malipe. Columbia Icefields. Processes that are 
llkinJace. 
Oeoloay. complete x.aection of the bedrock lithology 
Precambrian to 1be insent .Foothills. Fmnt Ranges, 
Main Ranges. notmmctcd in acc.ess. story of 
sedimentation and uplift. 
Landscape sculpcuring- gllciacioa. Pleistocene effects 
and CODfelilp)iil), people CID wait right fD the fAlures 
ofzetrat. 
lnfernllionally significant Kant in Maligne, water as an 
agent of aosion and deposition. 
Iuper Laa sand dunes. iep,nally 1ipificlnt.. Brule 
Lake. Disturbed by mid. nil. and human activity. dale 
back 10 000 to • ·--

at Malipe. lcefields. Beyond I don•t se 
• of • anal or National si • 
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Private Intetpreter To lhe publie I lbinlt it would be The Icefields and the 
Atbllblrca Glacier. The Malipe Valley (canyon and 
lake). Mount Edith CaveD. and the Atb■baaca River 
(falls) .. My pcnoaal lilt would include 1k Surprise 
Valley (mcblide ana), Iaper Lake and tbe region 
incladiag Radty River., tbeduna and TalbotLate. The 
Columbia lGefields (daaic eumplc of bedmct c::oauol., 
andlbe~ • ·c. ... 

Point Pelee Wardell/Resource Manager Shanline of Point. EatBmicr Ridge and 1he Yegetared 
dunes on the .-side of the Dllk.. 

Intemn!fer . • • n and erasion. Isostaaic mbonnd.. Glac:iation . 

A noteworthy exception to this general trend is the identification of the Stephen 

Slide by three of the five respondents in Yoho. It is likely that this was due to the closing 

of the Trans Canada Highway due to a debris flow just prior to the interview process. 

8.3.4.6 : Do You Perceive Any Shortcomings in the Manner in Which Geol~cal and 
Geomorphological Forms and Processes are Dealt With in tile Park, Park System? 

The purpose of question 8.15 was to determine whether the park staff thought the 

earth sciences were adequately considered in park: management. Given the findings of 

previous chapters which suggested that the earth sciences were not considered to the 

same degree as biotic resources, it was determined that it would be useful to identify if 

park personnel saw this as a problem. 

Table 8.15 Do you perceive any shortcominp in tlle manner in which geological and 
geomorphological forms and proce&RS are dealt with in the Park, Park System, etc.? 

Warden/R.esomee Manager Ya. ptimlrily wilh continued operation of pavel pits. 
though dlis ii cbangmg .. Geological proceu and gravd 
are viewccl ia a co dilfercat context dwl trees. 
Yes. Physical science ii oflm ignored. If we are lrUly 
looking at taming to 111 ecosystem fnmewcxk we have to 
include eolo • • • • ts. 

Otberdwlnotbeinacolllidmd ia tbamuapmentplan. 
- ...... Chat .. there.. 
Y CS. There ii not ID awaremu eilbcr within 1he park 
l1lff or puk Yilito11. It ii -,lhcr important component 
ofdie 
Yi we could move inlD mode • vcn . 
yes. but people 11e trying to do wut they can do, we 
need to duaw WIier' on die • 
On a broader bail I dlint we have a long way ID go wilh 
povidin1 pllk UICI with die informatioa tbey Wint 
Wen ia die business of education.. to pomote respect 
and lllldmlaadiag of the ecosystem. We haven't done a 

• ofthat 



Point Pelee 

Interpret.er 

Researcher 

No. not at Point Pelee. we've managed geological 
zaources a lot mom than othas have bad to. A lot of 
landf'onns bac have been lltcnd.. 
Yes. lffllll up the Buraas Shale bike. not giving the 
Put perspe'1ive. wedo nolbing in Ice River. potential 
slate mine in mime ftinlv habilat. 
Yes. need a beaer undentanding. madenland the base. 
.... fD andentlndin• die whole 
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Biggest lbmlfall is geaing die infimnalion. inlO layman's 
lams. the infonnation is too technical to IIIC. 

Yestbeaisnotalotof • •. 
Tninina about what it ii and ill aipificance ii definirely 
Jow. liltle knowledge of geomospbic system in ecology. 
Not Jallv considered due the m:,ve. 
I dunk its dlc collDIClioa - wh.atis the connection ID 
ecosystem management - otbawile 1he focus is 
spec:ificaliy on falma,. we mmt praeectprocesses a 

• to (alma. 
Yes them just isn't die emphasis dlae should be 
especill1y colllidcriJlg its lbe Four Mountain Pub. 
We'n: definitely defiaent in this puk but to my 
knowledge there is nabody who has lbe bactgmund in 
the Earth Sciences. On 1be other band we have done a 
good job on wildlife in part due to a diffaent perspective. 
There bas never been a panllcl to wildlife in the manner 
of treatment of the earth sience IeSOun:es We protect 
bridges along f1111 wilh no real andentancting beyond an 
engineering undenuncling, not a holistic approach. I feel 
we could do a better job with bow we manage 
geomorphology and that we must do it. We am in a 
situation where the either doesn't know or can't respond. 
Even the Biophysical Invencmy focuses upon~ 
vegetation and wildlia wilh no real documentation on 
underlying geology and geomorphology, it is sunply not 
considered. 
Yes. I tbint 10. verv liule emohuis nlaced umn it. 
The greatest difficulty is that it is very difficult to get 
sound interpretations from researchers a to dle defining 
conccpes. Also Chae is the problem of conflieting views. 

blan wilb institutions and lbe IRdemic communitv. 
Yes Tbae is a lack of information and shoddy arlh 
scienc:e relarcd to environmental impact work. We need 
mo~ baseline wort. 
Y cs. from dUI discussion its become apparent. In our 
balfe to esublish ocher maugea. we have ignored 
geology and geomorpholol)'. We don't have anybody on 
staff who ha the • • • 
No. Molt am dealt widl in a hapblzad manner at die 
moment. most staff am p,orly trained, they haven't 
recruited lbat tvne. 

A total of 18 of 21 respondents gave a positive response to this question, only two 

respondents stated that they perceived no shoncomings in the manner in which the earth 

science resources were dealt with in the parks. 

There is a very strong sense among the respondents, most of whom do not come 

from an earth science background, that the earth sciences are not managed or interpreted 
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in the same way as arc trees and wildlife. In addition, there is the suggestion that, as 

Parks Canada redirects its efforts in management and interpretation towards ecosystem­

based management, there is a very real chance that the earth sciences will be completely 

excluded. 

The two negative responses identified distinct concerns. The researcher's response 

indicated that he felt all resources in the park are dealt with in a haphazard manner and 

that the earth sciences were no different. The lone negative response from a park 

employee to this question came from the Warden at Point Pelee who noted the long 

history of management of the shoreline in the park. However, this respondent made no 

reference to the nature of the management practices or their connection to science. 

Question 8.15 was effective in fnlfi]]jng its pmpose and identified that the 

respondents generally felt that the eanh sciences were not dealt with as well as they 

could, or should be. 

8.3.S Means of Revening the Decline 

8.3.S.l : How Would You Address This Shortfall Given Budgetary and Manpower 
Constraints? 

The final question was asked in an effort to identify means of reversing the 

decline in earth sciences in the management, planning and interpretation of the parks 

from the perspective of those in the system. It was felt that the respondents might best be 

able to identify measures that would be effective within the National Parks System. 

The responses to this question are divided almost equally between three 

recognizable themes; education and training, partnership and sponsorship, and staffing. 

Six respondents identified education as one means of addressing the shortfall, while four 

identified staffing and five identified partnerships. In addition, several respondents 

identified two or more of these themes in their response. 
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Table 8:16 Row would you address this shortfall given budgetary and manpower 
constnunts? 

Wuden/ Resource Manager 

Interpreter 

Educalioa. dwlp 6om having engiffNr' u solvers of 
problems. pmcas hun't tum a fiontseat. Science. 

• • with the Bonea nrtun 

Cumnd) opallio41lreview in parks and there may be 
an oppmtunity to look It things lib this. repriorizing 
may provide opporami• in some pub they have 
people rapolllible for mbaeok>IY could do the ume for 
aeology and geommpbololf. Hem we consult the 
an:hllologjst forinfimnllion about paleontology. 
Putnenbips with ICSCIICh would bcJp. We ate not very 
prolelive ill 1euing raardl (Jeolop:al/ 
aeomomholoricall that meets our needs. 
It is mmething we can't do ourselves unless a park 
wudencomes in who bas lhe L--"---und. 

Depends upon lbe individual in die park and their 
background for e.g .. a geological intapietcr. Need more 
memos of understanding wilh universities. we can't do it 
onourown. 
It is useful to pick a problem lbat is illustrative of the 
connectivity. We need to move ro lbe 1000 year return 
interval. Avalandling, alluvial fans. Wae moving to the 
500 year model #1 problem allUYial fans. #2 avalanches. 
#3 floodina. 
- re snonsorshin 
First need to RCOgnize importance of geomorphology to 
lbe whole system. Manual to ielate geology to all facets 
of puk management. tnining sessions. Bring in 
geologists to talk to staff. More communication or 
par1nenhip. Ramrch Links. media work on slide ma. 

tential area of in~talion. 
Partnershm 
More emphasis on relating geology and geomorphology 
to broader issues. c:umndy it is at lhe far cmeme and bas 
drawn off, empbuia heritage value of geology within 
parks. hire people with geology/geomorphology 
bacbrounds. 
lncorpo~ into staff tnining • increase awareness 1. 
them is a shortfall. 2. what does it mean. 
The ~h must make the connection, tbe community 
must dcmons1rlfe die connection with the . 
Must have a more siructmed focus wbic:h c:ould involve 
Ille academic; community, cbae is a failure to recognia 
the importance of c:ommunicadng with academics who 
can inform us. We are now on our way ro formulating a 
science program based up,n ecosystem approach and I 
fear dllt unJaa there is a change in the way we think 
them will remain a focus nnnn lbe biotic. 
Off the top of my had, not a clue. Message development 
bu goaen away from lbe resource. however with the 
move ID heritage there may be a shift in empbaia to 
Caucfi•n identity. Step ha ■nd figure out ways of 
in • aet eflW'liM on staff, develnn slcilll. 
Perhaps a conference or symposimn focusing on the 
legacy of geology and geomorphology, pofilc what's 
bein2 done relevant to P■rb. 
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Don't aa:cpt than (budgemy and manp>wcr constnmts). 
Pam arc drutically underfunded. Proper raan:b that 
meets park needs. can't dcpencl upon Uaivcnitics. must 
have longer term c:ommicmen11. Could euiJy double die 
Park~et. 
Fmtmust be somewhat cognizant of the concern. we·a 
now sedcvelaping the mauge for new visitor centre. 
Jnitially geology and geommphology were pmented 
well. this wa ll'ICb:ed however. now since our discumon 
we will relook at it. 

The results of the interview guide have been presented according to the five 

categories of questions. Overall, the responses support the findings of the previous 

chapters which suggest that the eanh sciences are being reduced in the planning 

management and interpretation of Canada's National Parks. The results are summarized 

here according to these five categories of questions. 

8.4.1 Identification of Change 

Questions 8.1 a, b, c and 8.2 provide responses which indicate that a number of 

significant changes are occurring in the management, planning and interpretation function 

of the National Parks, both generally and with respect to the earth sciences in particular. 

In considering parks in general, the major themes identified through question 8.1 relate to 

the development of the ecosystem approach to management and its inclusion in 

interpretation and research initiatives. With respect to the earth sciences in particular, 

most respondents felt that the earth sciences have been a secondary concern in the 

management, planning and interpretation of the National Parks. However, there was some 

disagreement as to whether this constituted a reduction in emphasis, or had always been 

the case. Most wardens that responded (6 of 8) held the view that the earth sciences had 

never been considered to the same degree as biotic resources. Interpreters were split 

between those who saw no change from a previously low level of concern (4 of 8) to 

those that identified a reduction in emphasis (3 of 8). In general, the majority of 

respondents perceived the eanh sciences to be a lower priority item in terms of how they 

are managed and interpreted in the parks. 
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8.4.2 Environmental Asses..ment and Review Questions 

Initially, the results of the questions (8.3a, 8.3b, and 8.4) relating to the EARP 

process in the parks appear to be disappointing. Very few respondents were able to 

answer these questions .. In spite of this, the results show that the earth sciences are rarely 

identified as significant concerns in the EARP process. The second component of this 

category of question identifies on possible reason for the low level of earth science 

recognition in EARP statements. The results indicate that no EARP specialists within the 

parks have earth science backgrounds. 

8.4.3 Management Activities 

Questions 8.5 through 8.9 were intended to identify how the earth sciences are 

managed, and where they fit in terms of management priorities. Responses to many of 

these question~ like those in the previous categories, appear on first examination to be 

disappointing. However, the responses to question 8. 7 b show that only a very small 

percentage of time and money is devoted to management activities related to the earth 

sciences. As the other questions are simply more specific attempts to determine the level 

of management concern for the earth sciences, it is not surprising that the responses do 

not identify earth sciences in any significant way. 

8.4.4 Awarenea of the Significance of the Earth Sciences 

Questions 8.10 through 8.15 were intended to identify the level of the 

respondents' knowledge with respect to the earth sciences in a variety of contexts. The 

responses to these questions indicate a number of things. First, there is a strong sense that 

the earth sciences fonn the foundation of the ecosystem. Second, in spite of this, a 

number of respondents indicated that the earth sciences were rarely considered. Third, 

few special interest groups raise awareness of the earth sciences in the parks. Fourth, the 

earth sciences are generally not considered until there is a crisis, or "something falls on 

the road". Fifth, very few respondents from the park system come from an earth science 

background (l of 22), and no park staff are hired in the capacity of earth scientists. Sixth, 
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most respondents were quite aware of the major earth science features in their respective 

parks, but very few of the processes. And finally, the great majority of respondents (18 of 

21) perceived a shortfall in the manner in which the earth sciences are dealt with in the 

parks. This category of question was quite effective in identifying and documenting the 

reduction currently occurring with respect to earth sciences in the National Parks of 

Canada. 

8.4.5 Addresmlg tbe Shortfall 

The final question in the interview guide asked the respondents to identify means 

by which the reduction might be rever~ bearing in mind restrictions of budget and 

manpower. Respondents identified means of reversing the decline which fall into one of 

three themes; education and training, partnerships, staffing. 

Education is perhaps the most significant of these suggestions as it is only through 

education that there can be recognition of the problem. In fact, many responses noted that 

only through education will the extent of the problem be realized by park personnel 

Throughout the interview process, many respondents noted how they bad not considered 

the role of the earth sciences until taking part in the interview process. Qearly, the first 

step to correcting any problem is recognizing one exists. 

Once recognition is achieved, it is necessary that park personnel have knowledge 

and or ability to apply earth science theory in the management and interpretation of the 

parks resources. In order for this to happen, current staff must be trained. A number of 

respondents suggested that a conference or symposi~ or publication of earth science 

infonnation in the Parks Canada publication, "Research Links", might begin to address 

the education needs of Parks Canada in this regard. Many respondents identified training 

sessions and continuing education as a possible solution. 

The second theme identified was that of partnerships. It was suggested by many 

respondents that partnerships with universities, researchers and business could help 



198 

overcome the financial barriers associated with overcoming this shortcoming. Herc again, 

it is clear that recognition is a priority. 

The third theme related to staffing of the National Parks. It has been noted 

previously on numerous occasions, that Parks Canada does not hire many wardens and 

interpreters as eanh scientists and when it does, they may be classed as biologists. As a 

result of this, the department does not have the expertise to deal with earth science issues 

in the same manner it deals with biotic concerns. Essentially, Parks Canada has taken an 

engineering approach to earth science problems. There has never been a parallel with 

biology in the way in which the earth science resources are dealt with in the parks. Earth 

scientists have not been recognized in the same way as foresters, wildlife biologists, 

fisheries managers, and others. 

8.5 Discussion 

This chapter bas presented the results of the interview questionnaire applied in the 

five case study parks. A number of key issues can be identified. 

First, the results suppon the findings of the previous chapter which indicate that in 

interpretation messages of the National Parks, the earth sciences are being reduced in 

significance and in some instances are being eliminated. A major reason appears to be a 

response to the revised National Park Act and the revised Policy, which identifies 

ecological integrity and ecosystem-based management as key elements in resource 

management and interpretation. While a number of respondents saw the earth sciences as 

significant elements in the ecosystem and in ecological integrity, they also note that the 

earth sciences are poorly understood by most park employees and, as such, are not easily 

incorporated into new messages and management practices. 

Second, the results of the interview suggest that the earth sciences were never 

really a significant management concern in Banff and the associated mountain parks, and 

have been reduced to a non-managed resource in Point Pelee. Respondents from both 

Point Pelee and the mountain parks identify a crisis response pattern of managing earth 
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science resources . In addition, the respondents note that when the resource is managed it 

is with an engineering approach. Essentially these managers did not see any change in 

how the earth sciences were being managed (out of sight out of mind) and this confirms 

the findings of Chapters S, 6 and 7. 

Ov~ the results of the survey indicate a recognition that the earth sciences 

require better understanding and, in tum, management by part staff. However, it is also 

suggested that this requires; first, recognition that there is a problem; second, education of 

staff so that they can address the problem; and finally, partnership and cooperation with 

researchers that will allow earth science information to be more readily available to park 

employees 

8.5.1 Resource Management 

In general the responses to the questions about earth science management in the 

parks confinn the findings of the previous chapters which suggest that not only is the 

management of the earth science being reduced, it was never a high priority concern. 

Point Pelee National Park has seen a steady decline in management plan 

references to active management of geomorphological processes. The plans recognize the 

active nature of the spit and consider erosion as a natural process. A number of 

documents reference the fact that the natural cycle is in disequilibrium as a result of 

activities outside the park (Lavalle, 1990) and the management plans call for cooperation 

with other regional resource managers. 

The managers interviewed in Point Pelee were those who saw a decrease in the 

management of geological and geomorphological resources in the park, yet curiously did 

not refer to the extensive research that has been conducted as a result of the erosion 

concerns. Past efforts at managing the erosion at Point Pelee involved the application of 

engineering solutions at specific "problem" sites with little regard for the entire system. 

The ongoing research bas provided significant insight into some of the limits to the 
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sediment transpon system of the park. This is a curious situation where knowledge of the 

system has increased while active management bas decreased. 

In Banff and the associated mountain parks. the findings of both the review of 

park documents and the interview of park staff indicated that geological and 

geomorphological features and processes receive little attention in terms of actual active 

physical management. Most management plans refer to earth science resources in very 

general tenns and rarely identify specific concerns, even when they are very significant 

(e.g. Stephen Slide area). Generally, management is of a crisis/response type. This is 

confirmed by the results of the interviews which identify a very low percentage of 

resource management time and money directed towards earth science issues. In addition, 

the move to ecological integrity as a guiding principle in the management of park 

resources has not been one that is identified as including the earth sciences. 

Banff and the associated mountain parks are taking part in the planning process 

for the incorporation of ecological integrity into their revised park management plans. 

The steering committee for the four mountain parks bas representatives from each of the 

parks. These representatives provide expertise in a variety of areas relating to ecological 

integrity. There is no representation on the committee with expertise, or the expectation 

to provide expertise, on the relationship of geomorphology and geology to ecological 

integrity. Representatives provide information on wildlife, vegetation and aquatics. 

The lack of concern for the management of the earth sciences in Banff and the 

associated mountain parks is highlighted by the failure to identify earth science concerns 

through the EARP process. This can, in part, be explained by the fact that the 

Environmental Assessment and Review Process specialist for each park may not have a 

good understanding of geological processes and features and, therefore, may not perceive 

any potential impacts arising from proposals. In fact, the Park Conservation Plan for 

Banff (1990) notes that much of the assessment of potential impacts and the identification 

of problems relates to the perceptions of the individual Environmental Assessment and 
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Review Process specialist. As bas been noted in the responses to questions 1, 2, and 3 

there is a strong perception among park managers that geological resources are constant 

and immutable .. In addition, there is the matter of the researchers themselves and their 

contribution to the Environmental Assessment and Review Process. In general, geologists 

and geomorphologists are only involved in the process if the Environmental Assessment 

and Review Process specialist requests their advice, or if the scientist advances concerns 

of their own (Sheehan, Todgham, Niddrie 1994 pers. comm). In the first of these cases, 

the involvement then falls back upon the available infonnation and ability of the 

Environmental Assessment and Review Process spccialist to use such information. This 

point is addressed in the next question, the results of which are presented in Table 8.4. 

In addition to these examples of geological resources being mostly ignored in the 

Environmental Assessment and Review Process, the preponderance of biological 

concerns clearly shows that familiarity and expertise of the Environmental Assessment 

and Review Process specialist is highly significant in the identification of significant 

implications. 

8.5.2 Interpretation 

The changes identified in response to the survey confirm the changes noted in the 

interpretation document in the preceding chapter. These changes are significant because 

they identify a move away from the idea of National Parks as special places. They are 

also very significant in the manner in which geology and geomorphology are presented 

and perceived, not only for park visitors but also to interpreters and managers. 

In terms of their perception of these changes, most interpreters were pleased with 

the message content changes and felt that the resource and species infonnation previously 

dealt with in interpretation easily integrated into the new messages. Geological and 

geomorphological information, however, was not perceived to fit with the new message 

content and, in fact, had been identified by at least two interpreters as being poorly done . 
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In contrast. most interpreters and indeed Wardens were quite alarmed at the 

concept of cost recovery and the move towards the privatization of interpretation. One 

private interpreter suggested that interpretation had been ''killed'. These perceptions 

confinn the changes identified in the recent management plans and other park documents 

identified in the previous chapter. In addition, they reflect the changes to the Parks Act, 

1988, and the new Parle Canada Policy, 1994. 

Interpretation in Point Pelee provides a clear example of how the earth science 

messages are being reduced as a result of the amendments to the National Parks Act. In 

Banff and the associated National Par~ many sites interpret the geology and 

geomorphology of the park. However, these arc in large part the remains of past 

interpretive initiatives. It was suggested by a number of respondents that if these sites 

were to be built in respect to the current Act and policy, these sites would deal far less 

with the earth sciences. In addition, a number of respondents noted that the earth sciences 

were often poorly interpreted in any event (see Fig. 8.1). Given that interpretation is now 

viewed as a management tool, there is a significant and growing connection between the 

type of resource management conducted by the warden' service and the messages of 

interpretation. Therefore, if the earth sciences are not dealt with as management concerns, 

it is unlikely that they will be incorporated into future interpretive messages. 

8.5.3 Research 

It was suggested by respondents that the focus of research has moved from feature 

and species specific studies to whole ecosystems and docs not reflect what is actually 

happening where geological and geomorphological research is concerned. As shown in 

Chapter 5 earth science research within the parks bas shown considerable changes in 

volume over the years, however the basic type of research has not changed. 

Geological and geomorphological research have a long history in Banff and the 

associated mountain parks, and have contributed a great deal to our understanding of the 

areas (e.g .. Mountjoy, 1958, Ford, 1978). However, little of this research bas been of an 
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applied nature. Perhaps more significantly, even less bas been research actively solicited 

by the park. The management plans of the Banff and the associated mountain parks all 

identify knowledge gaps related to geological and geomorphological forms and 

processes. Some of these are related to highly significant landforms and processes within 

the Parle (e.g. Jasper Lake Dunes) and yet, no cooperative research ventures are proposed. 

Why is this, particularly in light of the increasing level of interest in research and the 

increasing cooperation both financially and logistically from Parks (White, pers. comm. 

1994)? Perhaps the most important reason has to do with the level of eanh science 

understanding of Parks interpreters and wardens. 

In contrast, in Point Pelee National Park there is an extensive record of research 

dealing with the shoreline processes in the park (Battin, 197S, East, 1976, Shaw, 1985, 

Lavalle, 1990), yet reference to this research in the interpretation and management of the 

park is limited. While collaborative research continues in Point Pelee the information 

derived is not put to use. 

8.S.4 Reasons for the Reduction 

Reasons for the reduction can be identified as originating in one of two audiences. 

The first of these is the park staff themselves. The second is earth scientists. The 

responses provided some support for the first reason in that many respondents identified 

that few park personnel (only one of twenty warden and interpreters interviewed) have 

strong backgrounds in the earth sciences and that the earth sciences are perceived to be 

difficult This is further confinned by the results of question 13 presented in Table 7 .13. 

Of 10 wardens who responded to the question only one had a degree in earth science and 

he was employed as a biologist in the system. Another, trained in forestry, had a strong 

background and an interest in geology and geomorphology; the remainder bad a 

biological background and as indicated in the responses to other questions only limited 

familiarity and comfort with earth science information. 



Figure 8.1 Interpretive Plaque in Jasper National Park 
(Note the Characterization of glacial activity as destructive) 

{Campbell, 09/93). 
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Of 11 interpreters who responded to this question, not one had a background in 

the earth sciences, although one bad taken an interest through bis association with a 

number of earth science researchers in the park. Again the vast majority of the remaining 

interpreters came from a biological background. 

This large imbalance towards the biological sciences within the park service 

represents a potentially significant reason that geology and geomorphology have, to date, 

not been incorporated within the ecological integrity plans for the park. 

However, there is another significant reason that the earth sciences have been 

reduced in stature in the planning and management of the parks. It bas been previously 

identified that both the focus and the means of research in the parks are perceived to have 

changed recently. Yet, this is not necessarily the case where the earth sciences are 

concerned. Not only is there little collaborative research, there is very little research 

within the Mountain Parks that relates the geology and geomorphology to the rest of the 

ecosystem. Nor have there been attempts to identify indicator processes or forms as there 

has been for the biotic component of the system. This suggests that earth science 

researchers are no longer providing the kind of information that park managers and 

interpreters want. Or more conectly, that the type of information required by park 

personnel has changed and earth science research has not. This is very significant, 

because in the first instance the information must be there in order for it to be used, while 

in the second instance the managers must have the education to be able to use it. Finally, 

the managers must have a deep enough understanding to recognize that there is an 

infonnation gap. 

8.5.S Means of Revening tile Reduction 

The results of the interview identify three themes related to the reversal of the 

observed reduction in the role of the earth sciences in the planning, management and 

interpretation of Canada's National parks. Respondents were nearly unanimous in their 
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education and training, partnerships and staffing as possible remedies to the reduction. 
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Pratt (1994) identifies geological knowledge deficiency u a significant problem 

in the Canadian Park Service, while members of the service note that most researchers 

make little or no effort to communicate their findings to park personnel Gardner (1995, 

pcrs.comm.) concurs with this latter statement and identifies the annual report as the main 

means of communication with park staff. Here again is shown the importance of the 

ability of the parks staff to make use of the information received from researchers and the 

need for education. 

These findings which showed that earth sciences were not being included in 

ecosystem and the new message themes is considered not to be due to a lack of 

information concerning geology and geomorphology, so much as to an inability of park 

managers to incorporate and recognize its' significance. 

Several respondents noted this inability of park staff to deal with the earth 

sciences. Others suggested (question 8.10) that in order to have a complete ecosystem 

based management strategy the earth sciences must be included. However, it is also clear 

from the responses to this question and question 13 that there is no one within the Parks 

Service who is capable of addressing this problem, nor does the current staffing structure 

(i.e. bear ecologist, wolf ecologist, forest ecologist) and staff function, particularly in the 

mountain parks, allow for it. Given the changing emphasis in resource management in 

Parks Canada and the apparent inability of Parks Canada to address this problem it is 

incumbent upon academic gcomorpbologists to begin to address this concern. 

Funhermore, there is the problem associated with the fact that the earth sciences 

have never been managed by earth scientists. They have, as indicated by several 

responses to this and other questions in this study and through the management plan 

analysis, been engineered (for example erosion control structures at Point Pelee and the 

draining of the subglacial lake in Yoho). Indeed, to a certain extent this is a problem 



207 

identified in applied geomorphology in general. The idea that the approach taken in the 

parks, with respect to the earth surface, was dominated by an engineering focus was 

expressed by a number of park personnel on a number of occasions (Haney, 1993, 

Mouland, 1994, Woodley, 1990 pers. comm). 

The various aspects of park: management have undergone a transformation with 

the recognition of ecological integrity as the primary goal in park management. To this 

end, staff are now expected to fill such roles as ecosystem specialists, forest ecolo~ 

aquatic ecosystems specialist. These changes in tide reflect a significant change in the 

perception of the resource on the part of the system, and the individual managers. 

It is not smprising then that a number of respondents identified the need to hire 

staff with a geological or geomorphological background to ensure that these rcsomces are 

properly dealt with in the context of the changed Act and Policies of Parks Canada. 

This latter point is particularly important in that the engineering approach 

previously taken with the earth sciences does not fit within the framework of an 

ecosystem model. 
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Summary, Discussion, Impact and Recommendations 

The preceding chapters have presented the leSUlts of an investigation into the role 

of the earth sciences in the planning, management and interpretation of Canada's national 

parks. In each chapter, specific attributes of the Canadian Park System were examined for 

the degree and nature of earth science representation. The analysis proceeded from the 

general topic and progressively narrowed through the park systems plan and associated 

documents, individual park management plans, and finally the specific management and 

interpretation actions as identified in the case park documents and through the interview 

process. The investigation focused upon case studies of Banff and the associated 

mountain parks and Point Pelee National Park. 

9.1 Summary of Research 

This research was motivated by the writer's observation that the growing body of 

literature dealing with the management of parks and protected areas rarely identified a 

role for the earth sciences. This suggested that there could be an opportunity to identify a 

broader role for the earth sciences in the planning and management of parks and protected 

areas. As the research develo~ it became apparent that while a great deal of earth 

science research was being conducted in Canada's national parks, this information was 

rarely used in actual management decisions. Indeed, as the research progressed it became 

apparent that the role of the earth sciences was being reduced even further. The argument 

presented in this dissertation suggests that the recent amendments to the National Parks 

Act have engendered a reduction in the role of the earth sciences in the planning, 

management and interpretation of Canada's national parks. In order to address this 

question four objectives were identified. 

l. Establish that there is and has been a role for the earth sciences in the planning and 

management of Canada's national parks. 
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2. Document that the role of the earth sciences is being reduced in the planning and 

management of Canada's national parks. 

3. Suggest reasons why such a reduction may be occurring. 

4. Develop means of reversing this trend. 
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These four objectives are discussed below, but first the method and results of the 

dissertation are described and summarized. 

The second chapter of the dissertation reviewed the limited literature which 

explicitly linked the planning and management of parks and other protected areas to the 

earth sciences. In this chapter, it was identified that specific references linking the earth 

sciences to the planning and management of parks and other protected areas were 

minimal, despite of the increasing volume of research concerned with the scientific 

management of parks and protected areas in general. Even given the limitations of the 

literature and the relatively poor record of the application of geomorphology in planning 

and management of national parks and protected areas, a number of roles were identified 

for the earth sciences in these capacities. These roles are described in terms of three 

functions performed by parks and protected areas: resource management (ecosystem 

management), interpretation, and research. These functions form the conceptual 

framework within which the roles are discussed. 

The third chapter described the methodology employed in the study and identified 

the selection of the study sites. The study focused upon national parks because provincial 

parks and other protected areas often have diverse goals and objectives, and as such 

comparison between systems would be impossible. The research progressed from an 

analysis of the Act, Policies, Systems Plan, Natural Resource Management Planning 

Process, through the analysis of 10 management plans for 9 national parks for earth 

science application. 

Following upon this, a variety of management and interpretation documents from 

Banff and the associated mountain parks and Point Pelee National Park were analyzed to 
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determine the level of earth science incorporation in the plans. Finally, interviews were 

conducted with park staff from Banff and the associated mountain parks and Point Pelee 

National Parle. The interviews addressed a variety of issues in the parks as they related to 

the role of the earth sciences in the planning, management and interpretation of the 

national parks. Respondents were chosen for the interviews using a modified snowball 

sampling technique. 

The fourth chapter presented the results of the analysis of the National Parks Act. 

National Parks Policy, Systems Plan, and the Natural Resource Management Process of 

Parks Canada. The results of this analysis indicate that there has been, and continues to 

be, a role for the earth sciences in the planning, management and interpretation of 

Canada's national parks. The chapter suggests, however, that the role is no longer explicit 

in the amended National Parks Act and National Parks Policy. 

The fifth chapter presented the results of analyzing 10 management plans of 9 

national parks. The results of this analysis suggest that the earth sciences have never been 

accorded the same degree of management concern within the parks system as have the 

biotic resources of the park in terms of resource management. The analysis of the plans 

provides numerous examples of earth science resources being mismanaged and earth 

science information being either misinterpreted or ignored. The plans display a consistent 

decline in reference to the earth sciences from the broad park objective statements to the 

identification of implementation priorities for specific management activities. In terms of 

interpretation the plans offer little information identifying the types of material 

interpreted. 

In chapters 6 and 7, a variety of part documents from the two main case studies, 

Point Pelee and Banff, were analyzed in order to determine the level of earth science 

incorporation in management and interpretation. The analysis showed that the earth 

sciences have been significantly reduced in the most recent management and interpretive 

plans analyzed in the study. In fact, the most recent ecosystem management plan for 



Banff and the new interpretive message framework for Point Pelee omitted the earth 

sciences entirely. 
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The results of the interviews presented in chapter 8 confirm the findings of the 

other chapters. The interview responses indicate that the role of the earth sciences is 

declining in the management, planning and intapretation of the sample national parks, 

largely as a result of the identification of ecological integrity as a biological concept. In 

addition, the responses to the interviews identify that while park staff recognize that there 

is a role for the earth sciences in the planning, management and interpretation of the 

parks, this does not translate into the daily management activities of the park. 

Respondents identified a low level of expertise within the staff of the system as one of the 

reasons that the earth sciences are poorly dealt with in park management. Finally, the 

respondents identified education and training, partnerships, and staffing priorities as 

means by which the reduction might begin to be reversed. 

9.2 Discussion 

In their 1994 book, Parks and Protected Areas in Canada, Dearden and Rollins 

state that "the times they are a changin"' in Canada's parks. The changes referred to 

largely reflect the different roles that the parks have been perceived as fulfilHng, the 

changing pressures on the parks, and the parks management responses to these changing 

pressures. 

As has been shown in this dissertation, parks are changing, but where the earth 

sciences are concerned it appears to be for the worse. Dearden (1991) identifies the 

evolving role of parks as one originating in isolation and moving towards integration. 

Between these two poles on the continuum are protection and management. This 

continuum can provide a useful vehicle for considering the role of the earth sciences in 

the National Parks System. When the role of geomorphology in national parks is 

considered in this context, it is apparent that the significant change at the moment is 
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occuning without the earth sciences. The following discussion presents the interpretation 

of the results of the research in the context of the four objectives identified for the study. 

9.2.1 Tbe Role of the Earth Sciences in National Parks 

International experience with national parks reflects a number of roles that the 

earth sciences have played and, can continue to play, in the planning and management of 

Canada's national parks. The earth sciences have provided means of identifying the park 

systems natural regions, as well as providing key elements in the identification of natural 

history themes. In addition to these descriptive functions, the earth sciences provide a 

variety of important ecological functions at a wide variety of scales (Juday, 1988). In 

spite of this recognition of the important role of the earth sciences in the management of 

parks and protected areas, and its potential role in defining ecological relationships, the 

geomorphological literature concerning this relationship is very limited. 

In chapter 2 it was shown that the national parks considered in this study provide 

sites for much pure earth science research (e.g. Lucbnan, 1981, Ford, 1983, Gardner, 

1984 ). This research has taken place since the earliest days of park establishment. During 

the earliest periods of research, most work was exploratory and therefore descriptive in 

nature, a type Gardner (1977) described as interpretive. Subsequently, earth science 

research in the parks became more systematic in nature and reflective of the dominance 

of process-oriented research typical of contemporary earth sciences. In a few cases 

"markedly interpretive" research has been conducted (e.g .. Baird, 1963a+b, 1964a+b, 

1965, 1967, 1972, 1976, 1977, Bellyea, 1967, Kucera, 1974, Muir and Ford, 1985). 

However, such studies are, in genenl, the exception. One of the most striking aspects of 

these "markedly interptetive" works is that they were largely produced in the decade 

1965-1975. It is during this period that Parks Canada developed and implemented its 

systems plan. In additio~ a number of non-academic studies have been completed 

relating to the interpretive aspect of the parks (Gadd, 1987, Y orath and Gadd, 1995). 
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However, in order to implement the provisions of the systems plan it was 

necessary that research of a "markedly inteipretive" type be available. More succinctly, it 

was necessary that highly technical information be produced though systematic research 

in a fonn easily accessible to park managers, interpreters and visitors, most of whom do 

not have eanh science backgrounds. 

Studies and documents direcdy linking earth science research and theory to the 

management, planning and interpretation of Canada's national parks are almost non­

existent. This is important when one considers the significant role which the national 

parks have played as sites for earth science research, and when one recognizes the 

significance of the relationship among research. management, and education functions in 

the national parks. Furthermore, most park managers and interpreters are unable to access 

the systematic research that does exist. As a result, there is often a significant gap 

between what is known about the resource and the ability of parks personnel to use that 

information. 

The regulatory and institutional structure of the National Park System has 

provided a convenient framework for the consideration of the role of the earth sciences in 

the management, planning and interpretation of Canada's national parks. At the highest 

level, the National Parks Act provides for a potentially significant role for the earth 

sciences in the planning and management of the parks. The 1930 National Parle Act 

(Government of Canada, 1930) identified the protection of the parks' natural resources as 

the primary consideration in all aspects of the management and planning a national park. 

This statute did not distinguish between biological and abiotic resources. In the Act and 

in the relevant park policy eventually developed from this document (Parks Canada, 

1964, 1979), the earth science features and processes are recognized as natural resources 

to be afforded the highest degree of protection. Ind~ the policies were developed in 

order to clarify the relationship between the preservation and use provisions of the Act 

and to ensure that preservation took precedence over use where conflicts occurred. 
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9.2.2 Reduction of the Role of the Earth Sciences 

The assessment of the system plan. the park plan. the case studies and the 

interview responses indicates that the management of earth science resources are not 

paralleling that of biotic resomces and provides possible reasons why this is occurring. 

Amendments to the Act in 1988 (National Parks Act, 1988) caused changes in the 

interpretation of the Act which ultimately led to the diminution of the significance of the 

earth sciences in the planning, management and interpretation of the national parks. As 

discussed in Chapter 4, it is most unlikely that the amendments were intended to have this 

result. However, the Act sets the stage for policy and all lower level regulations . As such. 

the 1988 amendment recognizing ecological integrity as the primary consideration in all 

aspects of park management significantly affected the role of the earth sciences in park 

management and interpretation, as a result of the manner in which ecological integrity 

came to be defined. 

Funhennore, earth scientists are not conducting research that allows for easy 

integration of their results with the requirements of ecosystem--based management 

Indeed, given the strong impetus to manage the national parks to maintain ecological 

integrity, the serious reduction in park operating budgets, and the decrease in wilderness 

elsewhere in the country, ecosystem-based management is becoming an even greater 

priority within the National Parks System. Management of earth science resources in the 

parks has never reflected the strong theoretical base of the earth sciences in general, and 

geomorphology in particular. Indeed, geomorphological processes have only been 

'managed' in the sense that they have been modified. With the advent of ecosystem-based 

management in the national parks, this previous sboncoming in earth science 

management bas been magnified. 

The definition of ecological integrity and ecological processes has been a 

biological one. Thus, although the 1988 amendment to the Act did not specifically reduce 

the role of the earth sciences, the subsequent policy definitions of ecological integrity in 
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policy reflected just such a change. In addition, the growing recognition of the role of 

interpretation as a management tool (Buder, 1994), in concert with fiscal restraint. 

exacerbated the diminishing role of the earth sciences as ecosystem-based management 

was interpreted as a biological concern. 

This appmcnt reduction in the emphasis placed upon earth science resources has 

been, in part, a direct result of the manner in which ecological integrity is defined. This 

problem of definition is heightened as the focus narrows from the broad goals of policy to 

the more specific management plans. It is important to note that the definition of 

ecological integrity need not exclude the role of the abiotic features and processes and 

indeed, should not. However, many definitions of ecosystems and ecological integrity 

have this problem and, even where definitions provide for the earth sciences, the 

subsequent discussion too often quickly focuses upon biological considerations. It is 

therefore imperative that earth scientists involved in research in the national parks, as 

well as geomorphologists involved in research generally, identify this link between the 

earth sciences and ecological integrity. Furthermore, park personnel must be educated as 

to the significance of the earth sciences in ecosystem health and ecological integrity. 

These two actions must be linked and involve cooperation between parks personnel and 

academic geomorphologists and other earth scientists. 

The next level of inquiry focused upon the systems plan of Parks Canada (Par.ks 

Canada, 1971) and various management plans such as the Natural Resource Management 

Plan (Parks Canada9 1979b), and Visitors Activity Management Plan (Parks Canada, 

1987). As each of these documents predates the amendments of 1988, they reflect the 

earlier act and policies of Parks Canada. 

The systems plan was developed to guide the process of new park establishment 

in order to complete the sy~ according to sound scientific principle~ and to guide the 

planning and review of existing parks. In order to identify potential parks, information 

regarding the resources of potential parks and existing park resources was necessary. This 
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infonnation base was strengthened by the need for additional and accessible information 

for management and interpretation. 

Analysis of the main functions of the systems plan bas shown that the earth 

sciences are significant concerns in the identification. establisbrne11t and management of 

the national parks, and that geological and geomorphic feaaures and processes should 

receive equal consideration to that afforded biological featmes and processes. Indeed. the 

Natural Regions of Canada (sec Fig. 4.1 ) are based largely upon Bostock's (1970) 

Natural Regions of Canada. However, the systems plan and the management planning 

documents predate the 1988 amendments to the National Parks Act. The systems plan 

and these documents have not been amended to reflect the changes in the Act, the 

introduction of the concept of ecological integrity, and the apparent diminution of the 

earth sciences in the new policy of 1994. 

The results of Chapter S indicate that earth sciences have little importance in the 

national parks at the level of the individual park management plan. In general, the 

management plans of all the 9 parks consistently provided for the earth sciences in their 

goals and objectives. However, these goals and objectives statements are little more than 

reiterations of the policy of 1979. In addition, the plans focused largely upon features as 

opposed to process and, where conflicts existed between resource values associated with 

the earth sciences and visitor use, the principles of the Act and policy often did not apply. 

That is, visitor use took precedence over earth science resource conservation. The nature 

of the plans and the slight emphasis placed upon the eanh science indicates a view of the 

earth sciences as unchanging and static. 

The implementation priorides of the individual plans provide a relatively simple 

and accurate means of assessing the perceived significance of various earth science 

resources in park management decisions. The implementation priorities of the 

management strategies identified in the plans examined in this study, consistently 

identified the earth sciences as among the lowest priority activities, and in many instances 
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included strategies related to biotic resoun:es not identified elsewhere in the plans. It is 

imponant to note that most of the 10 plans were prepared before the 1988 National ParJc 

Act amendments, so that neglect of the earth sciences preceded that Act. However, these 

plans arc in the process of change, and new programs and policies are being adopted 

following the 1988 amendments to the Act. 

Changes to the interpretive messages in the plans are among those being made in 

response to amendments to the Act. Some new messages relate to ecosystem management 

and ecological integrity. Along with this is a significant reduction in the messages 

relating to the natural resources of the parks. More significantly, biological resources 

have been incorporated into the new messages, while the earth sciences have not. 

Chapters 6 and 7 presented a study of policy and management documents of Point 

Pelee and Banff supplemented with information from the associated mountain parks. This 

more detailed assessment revealed a continuation of the trends identified in the 

management plans in Chapter S. Specifically, the recent changes to the Act and policy 

with respect to ecological integrity and ecosystem management are interpreted in the 

various Park Conservation Plans, and Ecosystem Management Plans, in purely biological 

terms. The lone exception among the parks studied for this research project is the 

unofficial ecosystem plan of Point Pelee National Park, which identified the significant 

role that the negative sand budget bas on the park's ecological integrity. However, the 

official Park Conservation Management Plan explicidy excludes the shoreline processes 

as an element in measuring ecological integrity . Indeed, only biological factors are 

treated in an integrated manner. Building upon this omission is the integration of 

management principles into the new message framework of the park. In the new 

framework, the erosion processes and the natural hazard information associated with 

them are removed entirely. Overall, these changes have resulted in the elimination of the 

earth sciences as a significant element in the management and interpretation of the park. 
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This is a stunning oversight. considering the relevance of this one issue to both the 

ecological integrity of the part, and to its relationship to the remaining messages of the 

park interpretation plan. Sustainable living, links with the regional ecosystem, and 

partners in preservation are all messages that, in the Point Pelee Interpretation Program. 

could deal directly with the problem of the negative sand budget. Communicating such a 

message is an essential management action if the negative sand budget issue is ever to be 

r~,SQlved. The vast majority of park visitors are from the surrounding region and it is the 

regional shoreline management that is, in part, causing the problems at the Point. The 

shoreline problems of Point Pelee with its links to regional resource management and 

hazard management, and their role in the ecological integrity of the park provides an 

excellent opportunity to present a truly holistic interpreti~e program joining all messages 

of the park. 

Chapter 8 focused upon the results of the interviews. The interviews indicated that 

the earth sciences are rarely consciously considered by the wardens and interpreters in the 

parks. This attitude parallels that exposed in the management plans. That is, "its there (in 

the biophysical inventory/subconscious), we just don't think about it." As a result of 

participating in the interview process, the consciousness of some wardens and interpreters 

was raised. The results of the interview process strongly support the hypothesis that the 

earth sciences are being reduced in significance in the management. planning and 

interpretation of Parks Canada. 

This confirmed what was observed in the management plans and the related 

management documents. Funbermore, the respondents were nearly unanimous in their 

opinion that the manner in which the earth sciences are dealt with is a serious 

shoncoming. Responses to the interView suggest that overcoming this shortcoming might 

be accomplished in three ways. First. was the recognition that the earth sciences were 

being excluded from the management and interpretation of the parks. Second, was the 

need for staff training and development. Within this, was the recognition that Parks must 
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employ earth scientists in the capacity of earth scientists and that these individuals should 

be involved in the development of the ecosystem management framework for the park. 

Third, was the recognition that in light of fiscal restraint, partnerships could provide a 

useful avenue for the resolution of the problem. Education, of park staff, the public, and 

earth scientists was seen to be the most important factor in overcoming the deficiency. 

9.2.3 Reasons for the Reduction of tile Role of tbe Eartll Sciences 

The preceding confirmation of the reduced emphasis placed upon the earth 

sciences in Canada's national parks suggests a number of reasons why the reduction is 

oc,;urring. First, with the exception of the special issue of the Natural Areas Journal in 

1988, earth scientists have failed to connect the processes and systems they study with the 

biotic component of the ecosystem. In fact, earth science research in the national parks 

has shown no major change in orientation over the past 20 years. while significant 

changes have occurred in biotic research. Second, during this same time period in which 

the biological researchers were directing their research towards ecosystem modeling, the 

National Parle Act and the National Parle Policy were amended to identify ecological 

integrity as the primary goal of management of the national parks. Finally, earlier 

attempts at managing earth science processes in the parks reflected a primarily 

engineering approach that was not only inconsistent with ecosystem-based management, 

but had also prevented geomorphologists from being actively involved in many earlier 

resource management efforts. Thus, there was little history of considering 

geomorphological systems in park management and planning. 

In addition to the failure of geomorpbologists to become involved in the 

developing ecosystem-based management of the parks, the staffing structure of the parks 

is in part responsible for the reduced emphasis on earth science resources. As was 

identified in the study, no interViewed park employees were employed m a capacity with 

responsibility for the earth sciences. In contrast, employees were identified as vegetation 

specialists, fisheries offices, wildlife ecologists and so on. In addition, only one of the 
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park employees interviewed had received formal education in the earth sciences. When 

considered along with the gap identified in the earth science literature, these factors 

identify a potentially expanding chasm between the interests of eanh scientists and the 

goals of the national parks with respect to resource management in the parks. In order to 

address this widening gap, a number of actions are needed to begin to reverse the 

situation. 

9.2.4 Reversing the Trend 

Suggestions for reversing the trend arising from the results of the interview fall 

into three basic categories; education and training, partnerships, and staffing. Education 

and training cover a broad spectrum of activities, ranging from the raising of staff 

awareness with respect to the earth sciences, to formal education programs aimed at 

increasing staff expertise. Indeed, education is seen as central to the role of the parks, and 

the acceptance of their mandate both within the system and outside it. To this end, it is 

essential that earth scientists communicate the significance of the eanh sciences in all 

aspects of park management In the following section, as an example of the type of 

education material that could be developed for parks, a simple interpretive plan is 

presented for Banff National Park, identifying a number of earth surface features and 

processes and their linkages to other components of the ecosystem. 

Partnerships are a means of accessing expertise within universities, Geological 

Smvey of Canada and other organizations. Staffing refers to the need to employ earth 

scientists in the capacity of earth scientists and that these individuals should be involved 

in the development management framework for the parks. These partnerships emphasize 

the significance of education as a key element in the resolution of the problem. Again, 

education should involve parks personnel, the general public, and earth scientists. These 

suggestions are discussed in greater detail in the recommendations section of this 

dissertation. 
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9.3 Impact on ldendfied Functions 

Throughout this dissertation, the role of the earth sciences has been discussed in 

terms of their role within the conceptual and functional framework of resource 

management, interpretation, and research. 'Ibis framework has been based upon what the 

roles of the earth science have been in the past, are at present, and can be in terms of the 

future. In simplest terms, the functions have been developed to protect and communicate 

the values of national parks. The following discussion briefly relates the conclusions of 

this dissertation to these functions 

9.3.1 Resource Management 

In terms of resource management, the park managers have never really gone 

beyond the role of protection of significant geological and geomorphological features in 

the parks' evolution. This has been identified in all the mountain parks and goes a long 

way to explaining the differences in presentation of the abiotic and biotic resources 

within the Park Management Plans ( i.e. geological resources vs. wildlife management). 

Wardens in the parks also consider the management of earth science features and 

processes as a non-issue and indicate no need to undentand the resource beyond an 

engineering level of knowledge. Given these conditions, it is understandable that the 

earth sciences have not been incorporated into the ecosystem management program. This 

approach is not, however, acceptable. Due to the lack of active management, and 

therefore the lack of park-directed applied earth science research in the park, no coherent 

body of information exists linking the eanh sciences to ecosystem-based management. 

Unique among the parks considered in this study, Point Pelee has a long history of 

management, and therefore of applied research. In spite of this, Point Pelee managers do 

not consider the physical processes of the park in the same sense that they consider the 

biological. The history of active management at Point Pelee is a story of ill-informed and 

reactive structural engineering solutions to crisis events. As a result, attitudes towards 

management of the resources in the park arc understandably negative. Unfortunately, this 
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bas led to the failure to recognize the need to integrate the management of the abiotic 

component of the environment with the biotic. It was noted by one respondent that the 

notion of abiotic and biotic components of the ecosystem is not a useful distinction and 

that ultimately all things arc linked to the biotic (Gad~ 1994, pers. comm.). Zinkao 

(1991) also suggests that disciplinuy distinctions such as biologist and geologist prevent 

the useful application of ecosystem-based management. 

These comments indicate the need for a holistic approach, one which includes all 

components of the ecosystem. However, it does not negate the fact that a significant 

component of the system is being ignored and as such, the ecosystem integrity is 

compromised. Furthennore, as was shown through the results of the interviews, few park 

employees have an earth science background, and none is employed in such a capacity. 

Therefore, given a situation in which ecological integrity is defined as exclusive of the 

earth sciences, and where geomorphologists and geologists are not involved in research, it 

is most unlikely that parks will be managed with a view to including the earth sciences in 

maintenance of ecological integrity. 

An obvious problem associated with the linking of earth science research to 

ecological integrity is that such wort is, by nature, at the borders of the disciplines and 

may or may not be of interest to traditional earth science or biological researchers. 

9.3.2 Interpretation 

Interpretation follows management in that a major thrust in modem interpretation 

is the communication of management issues. Interpretation is seen as a management tool 

for both communicating messages and educating the public in terms of appropriate 

activity (Buder, 1994). 

As such, interpretation can be seen as evolving from messages of preservation 

through to protection, management, and culminating in integrated management. And, as 

management issues show a decline in earth science values, so will interpretation. This 

decline has been identified as occurring, and there is a strong indication that it will 
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continue to occur. The fact that the earth sciences have not been incorporated into 

ecosystem management indicates that earth science will continue to decline as an 

interpretive message. Furthermore, education bas been identified as perhaps the most 

important function of the National Parks and the most effective means of communicating 

the importance of the earth sciences in ecological integrity to parks employees. If park 

employees are unaware of the role of the earth sciences in ecological integrity, then it is 

unlikely that the message will be interpreted to the general public. 

Table 9.1 and Figure 9.1 provide the basis for a model or illustrative interpretive 

program in Banff National Park which identifies numerous geomorphic features, the 

processes that created them, the national park values they reflect, their links to the 

ecosystem and possible monitoring implications. This is an example of a type of 

programming that relates earth science features and processes to other components of the 

ecosystem, while identifying their significance in terms of earth science heritage and the 

values of national parks. A program such as this could be developed and delivered at 

minimal cost to the parks. The program is envisaged as automobile accessible and 

incorporates some sites that are currently being interpreted. 

In addition, a number of other sites could represent these features located 

throughout the park and surrounding region. Programs could easily be developed for a 

variety of backcountry areas of the mountain parks such as the Iceline Trail in Yoho, Bow 

Glacier in Banff, and the Maligne Valley Trail in Jasper. Similar programs could be 

developed for all National Parks. In the case of Point Pelee, the program should focus on 

the regional shoreline management strategies and the ecological impacts of the negative 

sand budget This could be funher Jinked to lake levels, climate change, and natural 

hazards. 

9.3.3 Research 

Finally, with respect to research, there is evidence that there bas been little change 

where the earth sciences are concerned in the parks. In part this reflects the fact that much 
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earth science research in parks is conducted by independent researchers and that the parks 

simply provide a suitable site or access to a particular fonnation or process for study. 

Rarely is the research related to park values, and just as rarely is the research directed by 

the park managers. 

Table 9.1 Proposed Interpretive Program for Banff National Park 

FEATURE PROCESS lltJMAN ECOLOGICAL VALUES OTHER LINKS 
IMPACTROLE ROLE 

1§_ Avalanche Pii6llcsalety Habitat Intrinsic cofiuviai 
Avalanche Grizzly Bear Educational processes 
path Disturbance Ecological Cimate 

Nudation Scientific change 
indicator 

2. Alluvial Fiuviai mg&way Disturbance Intrinsic unknown 
Fan erosion and safety, Habitat Educational 

deposition transpon Aspen Ecological 
rc!:eration Scientific 

3. Hoodoos Erosion Disturbance Uown Intrinsic eoiiuvial 
Educational processes 
Ecological Climate 
Scientific change 

indicator 
4. Overbank Facility Habitat Intrinsic fire 
Floodplains flooding and protection Educational Climate 

deposition Public safety Ecological change 
Scientific 

5. Moraines Glacial Public safety Habitat Intrinsic diacial 
deposition Educational advance and 

Ecological retreat 
Scientific Climate 

6. Slide Debris slides Public safety Nudation Intrinsic 
change 
colluviai 

Paths Transport Disturbance Educational processes 
Ecological Climate 
Scientific c~c 

7. Braided Alluvial Transport habitat Intrinsic tral 
Streams erosion and Educational advance and 

deposition Ecological retreat 
Scientific Climate 

8. Talus lockt'all Public safety Habitat Intrinsic Sri~ 
cones, Educational change 
Scree Ecological 
slo~s Scientific 

9 See map Figure 9.1 fer location 
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Fipre 9.1 Locations of Proposed Interpretive Sites (Banff) 
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Park-directed research, however, bas been increasing and much of the research 

currently conducted in parks can be characterized as "in house". Much of this is in 

response to the need to define measures of ecological integrity but, as established above, 

this is not defined to be inclusive of the abiotic processes and featmes of the park. 

Thus. a condition exists in which earth science researchers are mostly unaware of 

what type of information and research the park managers might find useful, and park 

managers do not see that they might have a need for such information. 'Ibis presents a 

real opportunity for earth scientists to contribute to the management and interpretation of 

the national parks. Ecological benchmarks need not be entirely biological. Indeed, 

geological features and processes formed the basis of the natural region description by 

acting as surrogates for species diversity and ecotype differentiation. Integrating into 

ecosystem-based management should allow the earth sciences to provide measures of 

ecological integrity and health. Point Pelee provides an excellent example of this, and 

others have been suggested in this study. Alluvial fans, channelization and their 

relationship to ungulate habitats, avalanche paths and avalanche control, flooding and 

flood control, fire suppression, runoff and floods all provide potentially significant links 

between the biotic and abiotic environments. 

The 1988 changes to the National Parks Act and the 1994 changes to Parks 

Canada Policy were intended to strengthen the provisions for protection of the natural 

resources of the parks. In fact, the maintenance of ecological integrity will be the primary 

concern in all management activities in the parks. However, the antecedent conditions 

with respect to the manner in which resources were managed, the degree to which earth 

scientists were involved in management, and the staffing profile Gob description and 

academic background) of the parks essentially eliminated any possibility of the earth 

sciences being properly incorporated into this new era of park management. This 

oversight was exacerbated by the independent nature of the earth science researchers 
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working in the par~ several of whom expressed surprise with the hypothesis advocated in 

this thesis. 

9.4 Identifying a Context : addnsing the problem 

Several frameworks have been identified and applied in various sections of this 

dissertation. The interactive adaptive framework was identified as providing guidance in 

the development of the research and research method. The internationally recognized 

values and functions of national parks identify a number of roles for the eanh sciences. 

The framework of the system plan and management planning process of Parks Canada, 

which has been developed to protect and communicate these values, provided an 

organizational framework for the discussion of the role of the earth sciences in the 

national parks of Canada. And, Dearden's typology (1991) provided a means of 

identifying the level of management complexity employed in decisions affecting earth 

science resources. However, none of these frameworks alone provides a means of 

addressing the reduced role of the earth sciences. 

Mitchell (1991) provides a framework which incorporates a number of the 

elements of the frameworks identified above and shows promise in dealing with conflict 

and uncertainty in resource management. There are four BEAT elements; balance, 

ecosystem, adaptive and teamwork. These elements can provide a context for considering 

the declining role of the earth sciences in the national parks of Canada. 

It is recognized in all resource decisions that a variety of dimensions must be 

considered. The first element of the BEAT framework is balance. Addressing the reduced 

role of the earth sciences has environmental. cultural and economic implications. Given 

the budgetary constraints faced by parks. the economic implications are significant In 

addition. the administrative culture of parks has been dominated by a biological focus. 

Both of these issues place significant constraints upon the parks' ability to increase the 

role of the earth sciences in planning. management and interpretation. The clement of 

balance identifies the need for trade ... offs between the competing interests of biotic and 
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abiotic sciences for limited funding. This need for balance was recognized by one warden 

who indicated that, if shown the need for earth science expertise in the p~ he would 

adjust the staffing priorities in the park in order to obtain better balancing of viewpoints. 

The ecosystem element is one that bas been incorporated into the various 

activities of the national parks .. The approach is integrated and holistic. However, as 

applied in the Caoadiao National Part System, little consideration is given to the earth 

sciences. This limitation can be related to the lack of balance identified above and the 

sectoral nature of individual disciplines (Zinkan, 1991). The strategic concern must 

maintain awareness of linkages but need not be comprehensive. This has implications for 

the nature of earth science research conducted in the parks. Current research docs not 

meet the needs of park managers. Emphasis upon linkages and systems provides a more 

relevant approach in terms of applications in park management.. Indeed, it is at the 

borders of disciplines that the ecosystem models hold the most promise. Education and 

understanding of these borders and linkages will be a key to the successful 

implementation of the new ecosystem based management. 

Uncertainty and change in both the physical and human environment are 

addressed through an adaptive approach. An adaptive approach is flexible and provides a 

number of options to respond to changing conditions. The interactive adaptive approach 

employed in this dissenation provides an example of how research should be flexible in 

response to change. In a broader context, the exclusion of the canh sciences from the 

ecosystem planning framework of Parks Canada limits options and reduces flexibility in 

the face of change. As Parks Canada attempts to identify measurable indicators for 

environmental monitoring (East. 1994, pers. comm.), flexibility and options should be 

incorporated. In view of concerns over global change and climate change, the inclusion of 

relevant earth science indicators can increase options. 

Teamwork or partnerships is an element identified on a number of occasions in 

this dissenation .. Many respondents identified the need to develop partnerships with 
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institutions in order to renew the role of the earth sciences in the National Parks. 

Teamwork ensures that interests with legitimate concerns have an opportunity to shape 

management decisions. Through teamw~ earth scientists from a variety of institutions 

can have input into the manner in which earth science concerns are dealt with in the 

parks. In addition, the parks can identify research needs that earth scientists may not have 

considered. In order for this to succeed both partners must be flexiole and willing to 

consider different ways of doing things. 1bis can be seen to provide enormous 

opponunities to both earth scientists and to Parks Canada. 

The BEAT framework incorporates a number of elements which provide a useful 

context for identifying implication of the declining role the earth sciences in the planning, 

management and interpretation of Canada's National Parks. In addition,. it provides some 

direction for the identification of means of reversing the decline. 

9.S Recommendations and Implications for Future Research 

Recommendations arising from this study can be directed toward three distinct 

audiences; the National Parks of Canada, earth scientists, and citizens. In addition. the 

recommendations confonn to the BEAT framework. 

9.5.1 The National Parks 

9.5.1.1 Balance and Ecosystem 

1. The first recommendation directed towards national parks managers is the 

identification for the need to incorporate balance in the staffing structure of the parks. 

This is seen to be one of the most significant buriers to the tenewal of the role of the 

earth sciences in the planning, management and interpretation of Canada's national parks. 

In addition to the changes which parks are undergoing as a result of the amendments to 

the National Parks Act, the national parks are redefining the roles of wardens (East, 1994, 

pers. comm.). This redefinition involves a shift in roles from enforcement and patrol to 

science and monitoring. This shift represents an opportunity to address the lack of earth 

science expertise within the service with minor cost implications as moneys are to a large 
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extent simply being redirected. That is, what is required is a redistribution of existing 

human resources. This may be accomplished through strategic staff replacement (i.e. 

filling vacancies with earth scientists), reorganizing and redefining the duties of existing 

staff, and education and retraining. This recommendation can be seen to incorporate 

several elements of the BEAT framework, notably balance, ecosystem and adaptation. 

In the four mountain parts, a cost effective way by which this might be 

accomplished would be for the four parks to share the cost of one earth science specialist. 

This specialist would be responsible for coordinating earth science research in the parks, 

identifying needs and communicating these needs to other research institutions. 

Conversely, the specialist could communicate the significance of the research in the parks 

to other park ecosystem specialists. In addition, the specialist could serve as an advisor to 

the EARP specialists in each of the parks and direct them to appropriate expens when 

necessary. The specialist would provide input to the ecosystem management strategy for 

the four mountain parks, the Bow Valley Corridor Study and the Tri-Council study. A 

major focus for the specialist would be the identification and monitoring of linkages 

between abiotic and biotic systems. It is anticipated that such a position would, at most, 

cost .2S PY per annum per park, and could result in enough savings elsewhere within the 

parks, through reduction of duplication, to account for the entire amount. Given the 

increasing emphasis Parks Canada is placing upon science and the inclusion of highly 

ttained individuals in the parks service, it would appear a very appropriate time to 

implement this proposition. Finally, the specialist could provide much in-house training 

for park staff. 

Alternatively, interpretive programs such as the one developed in this dissertation 

could begin to point to the significance of the earth sciences in the overall ecological 

health and functioning of the park. This would result in the education of both parks staff 

as well as park visitors and could, at the same time, lead to the identification of new areas 
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benchmarks. 

9.5.1.2 Education and Training 
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2. The second recommendation to the national parks develops from the preceding and 

identifies the need for the education and training of park: personnel regarding the links 

between the abiotic and biotic components of the ecosystem. While the hiring of some 

staff as earth scientists in the system is identified as the number one priority, in reality 

this will not always be possible. As sue~ it will be necessary to ensure that wardens and 

interpreters in the parks are adequately trained with respect to both the biotic and abiotic 

components of the ecosystem. As noted above, some of this training could be 

accomplished in•house with minimal budget implications. 

Training could be provided through partnership agreements between parks and 

Universities or other research institutions. Many models of these types of partnerships 

exists and this is an expanding area of University Continuing Education Divisions. The 

recent partnership agreement between The Centre for Indigenous Environmental 

Resources (CIER) and the Continuing Education Division at the University of Manitoba 

provides just one example of how these partnerships can be developed. Similarly, the 

work of the Heritage Resource Centre at the University of Waterloo provides another 

means of delivering education and training, and disseminating information between 

partners. In this type of partnership arrangement. it is the role of the National Parks to 

identify the type of information required. Cost implications ue determined by the nature 

of the individual agreements and what each of the partners is able to provide. 

9.5.1.3 Partnenhips 

3. The third and final recommendation for Parks Canada is that the parks enter into 

research partnerships with institutions conducting earth science research. Through such 

partnerships mutually acceptable goals and objectives can be identified. Parks provide 

important locations for basic research. However, in the past this research has not often 
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served the needs of park managers. Through strong links with researchers and research 

institutions, new opportunities for research can be identified. 1bis will require flexibility 

and adaptiveness on the part of both the parks and on earth scientists as each adjusts its 

goals. In many instances, these partnerships need not have any cost implications. Indeed, 

by facilitating research through the identification of problems and potential study sites, 

and the provision of accommodation and logistical support, parks can reduce the 

expenses of the researcher. In exchange, the researcher could be expected to provide 

training or present reports relevant to park needs. These types of accommodations cost 

little and yet provide enormous benefits to both partners. 

9.5.2 Earth Scientists 

1. The primary recommendation to earth scientists is the suggestion that earth scientists 

must broaden the scope of their research and be open to discussing research needs and 

priorities of national parks if the earth sciences are to play a significant role in the 

planning, management and interpretation of Canada's national parks. The international 

and Canadian experience with national parks identifies a number of values associated 

with the earth science heritage of national parks. It has been shown that much systematic 

research takes place in national parks. However, earth scientists must begin to view the 

national parks as more than locations for research. Earth scientists must become actively 

involved in the planning and management process. Only through this activity will they be 

able to identify earth science research which provides the type of infonnation parks 

requires. Given the implications of global change and climate wanning, numerous 

opportunities exist for earth scientists, in cooperation with Parks Canada, to identify and 

monitor indicators of ecological integrity. As with other partnership agreements, there 

need be no financial costs associated with such an approach, and the approach may well 

provide savings for both the researcher and the parks. 
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9.5.3 Citi7.ellS 

A third audience is the citizens of Ctnadac It has been shown through the 

responses to the interview that special interest groups have significant and growing 

impact on the management, planning and interpretation of the national parks considered 

in this study. However, with the exception of the Burgess Shale Foundatio~ these special 

interest groups focus upon the biological resources of the parks. These groups must be 

encouraged to advocate on behalf of the earth science resources of the parks to the same 

degree as they do the biological resources of the parks. Here again, there is a role for 

eanh scientists to become involved in the various special interest groups and identify 

features and processes of special concern. The major way in which this can be 

accomplished is through education. The simple interpretive program presented in this 

chapter provides an example of how the earth sciences can be shown to be relevant to the 

ecological integrity of parks. In addition, such a program can also highlight other 

implications of earth science features and processes, such as public safety and global 

change. Educating the public as to the relevance of the earth sciences is, perhaps, the 

most important means of addressing the declining role of the earth sciences in the 

national parks of Canada. 

9.5.3 Future Research Implications 

Emerging directly from the findings of this dissertation are a number of questions 

that point to future research possibilities. The first is to identify more precisely the future 

role of the earth sciences in the national parks of Canada. Stronger links need to be 

identified between the earth and the biotic sciences. Research needs to focus upon 

identifying earth science measures of ecological integrity. In addition. there needs to be a 

greater emphasis placed upon the planning and management implications of eanh science 

research in the context of the national parks. 

Applied geomorphology must go beyond an engineering approach to problems. 

This has great implications for research in applied geomorphology, and suggests a whole 
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new direction of study relating to emulating natural systems in the management of 

processes. This is in keeping with McLellan's criticism of geomorphologists retreat to the 

study unmodified systems (Durran'7 1986. McLellan. 1995). 

It would be instructive to consider other national parks and protected areas 

systems to see if the findings of this study are consistent with what is occurring in other 

jurisdictions. and if so, to identify why the trend exists in these systems and when it 

began. This study's focus upon Point Pelee and Banff could limit the applicability of the 

results to other parks and protected areas. The findings which indicate the lack of earth 

science expertise might not hold true in other n:gions and this could impact on 

management and interpretation. Following from this. it would be informative to identify 

cases where the earth sciences have played a significant role in all aspects of parks and 

protected areas planning and management, as this might provide valuable information for 

addressing the problem in Canada's parks. 

Other questions that emerge indirectly from the study are: What do eanh scientists 

think of the declining role of the earth sciences in the parks? Arc they aware that a 

reduction is taking place? Do they care? Or, do they see connecting the eanh sciences to 

park management issues as important? Or are parks viewed simply as sites in which to 

conduct their research? Is there a need for more and better prepared earth science 

inventories in national parks? Would it be useful to develop a spectrum of applied 

geomorphology ranging from engineering approaches in urban environments to systems 

emulation in parks and protected areas? There is a need to identify the role of 

geomorphologists and other earth scientists in the declining role of the earth sciences in 

the national parks. This is a major limitation of this study and this role was not 

specifically addressed. 

Finally, a number of questions emerge from the approach used in the study. One 

of the major problems encountered in this study was the need to identify that something 

was not occurring. That is, proving something is not there is a difficult task. and it occurs 
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to the writer there must be other studies which have dealt with this problem and identified 

approaches other than the one employed in this study. Future studies could rely more 

heavily upon the interview or a questionnaile mailed to park employee~ as it was the 

responses to the interviews that proved most illuminating. 

In conclusion. this dissertation identified that in the parks considered in this study, 

the earth science resources were never accorded the same degree of attention as the biotic 

resources. In addition, this role is currently being further reduced as a result of the 1988 

amendments to the National Park Act. This points to a vital area of research currently 

being overlooked by both earth scientists and the managers of Canada's National Parks. 

The application of geomorphology in ecosystem based management bolds enonnous 

potential at a variety of spatial and temporal scales. Failure to recognize the role of the 

earth sciences in ecosystem-based management of the parks threatens to compromise 

their ecological integrity .. Application of the recommendations presented in this 

dissertation could begin to address this oversight and begin the development of an 

exciting and valuable new role for the earth sciences in the management of Canada's 

National Parks. 
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