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Forward: Harold K. Eidsvik 

The World National Park Congress held in Seattle in 1962, called on conser
vationists to face the challenge of marine conservation. Progress has been slow 
as the issues are complex. 

The Second World Congress again focused attention on the need for marine 
conservation as did the Third in Bali in 1982. 

Bob Graham and Jon Lien have done an excellent job in pulling together much 
of the contemporary material which demonstrates that progress has been made. 

In reviewing the world scene the many authors span the Arctic to the Antarctic. 
Key issues such as the relationships with fishermen are examined. Historical 
archeology in the marine scene is reviewed, and issues related to education 
relating to the marine sector are dealt with. 

The Law of the Sea, the World Conservation Strategy and Convention, such as 
the Convention on Antarctic Marine Living Resources (CAMLR), all note the 
critical issues involved in managing the global commons which are our marine 
heritage. 

"Marine Parks and Conservation: Challenge and Promise" will hopefully stimulate 
progress on marine parks in Canada. The lessons are all there; our challenge re
mains to convert them into action. 

Harold Eidsvik 
Senior Policy Advisor 
Parks Canada 
Hull, Quebec 



Forward: Kevin McNamee 

Surrounded by three oceans and the world's largest body of fresh water, Canada 
is indeed a maritime nation. Settled from the sea, and now pushing back the last 
frontier to the waters of the Arctic Ocean, Canada has always benefited from our 
marine environment. Despite the obvious importance of the oceans and seas to 
our Canadian heritage, we have done little to protect or educate the public about 
this crucial facet of our natural environment. Canadians are not, however, averse 
to protecting terrestrial natural areas of national significance as demonstrated by 
the activities culminating in the 1985 centennial year of national parks. For the last 
century, Canadians have been aware of the need to take decisive action to pro
tect our important habitats and ecosystems. The National and Provincial Parks 
Association of Canada presents this volume with the expectation of increasing 
public awareness of and support for the protection of our unique Canadian 
marine environments. 

It is apparent that Canadians do not fully appreciate the fact that we are a maritime 
nation. Canada depends on the oceans and the Great Lakes which are all subject 
to intense industrial development as Canada strives to become energy self-
sufficient. There is a tremendous diversity of marine and aquatic environments, 
life, and experiences to be found and explored along the world's second longest 
coastline. Try to picture the diverse marine areas of Canada as you trace the 
coastline from British Columbia, across the North Slope of the Yukon, around the 
Arctic Islands and through Lancaster Sound, down Labrador, around the Gulf of 
St. Lawrence and end with the Atlantic Provinces. We are clearly a maritime nation 
where eight of our ten provinces and both territories are located adjacent to 
marine and aquatic environments. 

While marine areas are quite distinct from terrestrial environments, there is a 
strong interrelationship between the two that merits the attention of visitors to 
the seashore. A trip to national parks adjacent to marine areas such as Pacific 
Rim, the Northern Yukon on the Beaufort Sea, Terra Nova on the Atlantic Ocean 
and Pukawska on Lake Superior provide a striking demonstration of the inter
relationship between terrestrial and marine environs. These parks offer tre
mendous potential to park managers to introduce Canadians to our unique 
maritime heritage. 

The development of management plans for parks with important marine habitats 
such as Terra Nova have revealed measures must be taken to ensure that the 
marine ecosystems are protected. Unfortunately, programs that provide such 
protection and offer guidance for marine education cannot proceed until policies 
such as Parks Canada's draft National Marine Parks Policy are approved and 
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implemented. And until such time as these policies are implemented, the critical 
marine areas of South Moresby and Lancaster Sound remain unprotected, and 
the full educational potential of the Bruce Peninsula goes untapped. This book 
provides a discussion and some recommendations for possible action on these 
issues. 

The conservation of our marine and aquatic coastlines and waters is a new frontier 
for Canadians, a bold initiative with many challenges. Considering the benefit*- to 
be derived from the protection of fish habitats, the provision of aquatic recreation, 
the exploration of historical underwater artifacts and the interpretation of marine 
environment, it is a challenge clearly worth confronting. Ultimately, the establish
ment of a marine conservation program will promote amongst Canadians and the 
world the fact that we are a maritime nation. It will contribute to the wise use and 
understanding of our marine environments, and conserve those resources that 
contribute to the development of a maritime nation. 

The National and Provincial Parks Association of Canada, the only national 
citizens' group dedicated solely to the preservation of wilderness and wise use 
and management of our national parks and other conservation reserves, has long 
called for decisive government initiatives in the marine conservation and educa
tion area. There has been some recent progress, most notably the development 
of a draft National Marine Parks Policy and a call by the Task Force on Northern 
Conservation to move on marine conservation. But the task of creating a "marine-
literate" population that can debate and, ultimately, support these initiatives is 
clearly needed for government to move forward. 

This book has been developed by the National and Provincial Parks Association 
of Canada as a means to promote discussion on the values and need for the 
establishment of marine conservation programs in this country. It is one of the first 
comprehensive contributions to marine park literature in Canada. The papers in 
this volume promote various viewpoints on different aspects of marine conser
vation. Some will prompt controversy; others will inform. It is our ultimate intention 
that the discussion resulting from this work will promote the political will that will 
bring about the initiation of a marine policy and program from the various levels of 
government, thus ensuring marine conservation becomes a legitimate and 
accepted part of the Canadian political agenda. 

The most prominent researchers and planners in the marine conservation and 
parks field have here made their contributions to this endeavour by providing the 
reader with a greater understanding of and appreciation for the role of and need 
for narine conservation in our Canadian way of life. 

Kevin A. McNamee 
Executive Director 
National and Provincial 
Parks Association of Canada 
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An Introduction to Marine Parks and Conservation 

Jon Lien and Robert Graham 

From Wilderness to Commons 

It seems to happen about once a week. One or another of the TV nature pro
grams, a network special or just an ordinary scientist on a newscast — someone 
has to announce to the North American public that the ocean is an untapped 
reservoir of bountiful resources on which future wealth and progress will be 
based. The ocean, it is claimed, is a largely unknown and unexplored future 
source of humanity's food, minerals, recreation, etc. To many, marine resources 
are vast — a storehouse of everything we need, waiting only on the appearance 
of a technology to exploit them. The image created is that this one last frontier 
area of the planet is a wilderness area as yet to feel the full impact of man's 
activities. 

Such optimism about the unexploited productivity of the ocean has an inter
esting history. After World War II there was a revitalized realization of the ocean's 
potential for economic activities and development of a number of ocean in
dustries occurred rapidly. Between 1950 and 1970 the world fish catch more 
than tripled. This was the period when modern technology entered the fishing 
industry — the era of the factory ships that with methodical efficiency caught fish 
in all the major oceans of the world. The growing world population and rising 
average incomes increased the world's demand for high quality proteins which 
sustained this effort. Predictions by expert groups frequently suggested that 
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4 INTRODUCTION TO MARINE PARKS AND CONSERVATION 

the world catch of fish could rise from just over eight kilograms per capita to over 
50 kilograms per capita. 

However in the late 1960s and early 1970s there were grave indications that all 
was not well. Despite record efforts by technologically more sophisticated fishing 
fleets, yields from the bountiful ocean wilderness stabilized and then began to 
fall. Fish stock after fish stock showed signs of collapse. As exploited stocks 
collapsed, the mobile factory fleets moved to new ocean frontiers to harvest new 
species of fish. However by the early 1970s there were few species that re
mained unexploited — catches continued to fall. It was clear that man's fisheries 
were overexploiting the sea and its fish resources. Far from a bountiful wilder
ness with unexplored resources, many species of animals in the sea were 
severely depleted and the fishing fleets could find no new stocks to exploit. 
World-wide, extraction of fish now appears to have stabilized at about 18 kilo
grams per capita. Hardin's tragedy of the commons, originally written about a 
village green, had been played out, once again, this time in the world's oceans. 

Such overestimation and overexploitation of ocean resources is not confined 
to recent history. In the early part of this century the whaling effort on fin, blue 
and humpback whales was initially successful. Declining catches continued with 
occasional brief recoveries after the World Wars. The decline, world-wide, of 
whale catches led to the establishment of The International Whaling Agreement 
in 1937. However there was limited reference to conservation in this agreement, 
more to the regulation of whale oil prices. The International Convention for the 
Regulation of Whaling occurred in 1946 and established the International Whal
ing Commission. This began one of the first of very few efforts at international 
control and management of the ocean. The productive areas of the oceans 
were treated as a global commons. Exploitation strategies for commons were 
employed. Participating members of the Commission, in this early effort, had 
unblemished records of voting for quotas based on self-interest and short-term 
economic gain. 

From Commons to Enclosures 

As pressures on ocean resources increased, their value more evident, national 
interests in claiming and protecting valuable, productive coastal shelf areas 
increased. To establish some control over exploitation of the ocean commons, 
national control of continental shelf and slope waters which contain perhaps 
eighty percent of the world's harvestable fish was extended to 200 miles. The 
ocean commons have now been enclosed, at least to the extent that ocean 
currents and migrations of pelagic species permit. 

Exploitation of fish stocks is but one area of human activity in the ocean environ
ment. Concrete and metal drilling platforms seem to emerge in new areas of the 
world's oceans each year. New technology for other energy from the ocean 
based on waves, tides, thermoclines are undergoing testing. Chemicals and 
wastes, sometimes new and with unknown effects, appear annually in ocean 
waters. Multi-national companies are currently field testing equipment to mine the 
deep oceans. Deep ocean technology may discover new resources that were 
heretofore unknown, inaccessible or uneconomic. 

At present it is difficult to predict what restructuring the ocean commons into 
national jurisdictions will mean. How well will these national enclosures work? 
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How well will they be managed? How well will they cope with marine fishes and 
currents that ignore them or multi-national companies whose interests span 
across them? How well will they cope with all the existing and potential demands 
that humans will place on the ocean environment? 

The World Conservation Strategy 

In 1981, the International Union for the Conservation of Nature and Natural 
Resources (IUCN) released a document world-wide: the World Conservation 
Strategy (WCS). This strategy begins with the notion of conservation of the 
world's living terrestrial and marine resources by management of these resources 
to ensure sustainable development. To reach this goal, there are three require
ments which development must satisfy. These include: (1) maintaining essential 
ecological processes and life support systems, (2) preserving genetic diversity, 
and (3) ensuring sustainable utilization of species and ecosystems. 

To accomplish this, the WCS asks nations to prepare their own strategies for 
sustainable resource use. Some countries have developed extensive action 
plans. Others have not. Within the best national plans there are important 
commitments to monitoring habitat quality and species numbers and the impact 
of development activities. Beyond this, the best plans must also include the 
capacity for controlling changes which affect habitat or animals in their national 
enclosures. Typically this must include regulation of activities including fisheries 
and resource extraction, controls on the discharge of pollutants, coastal con
servation, protection of critical habitat and species, and public education. 

Marine Parks and Conservation 

It is natural, given the success and benefits of habitat preservation, reserves and 
parks in terrestrial conservation, to consider such a management strategy in the 
marine environment. Ray (1976) has suggested reserved marine areas can be 
established to achieve a number of objectives: (1) conserve habitat; (2) protect 
species habitat; (3) conserve important breeding areas; (4) conserve aesthetic 
values; (5) protect cultural and archaeological areas; (6) provide sites for inter
pretation, education, tourism and recreation; (7) provide areas for research; 
(8) provide areas for monitoring the impact of man's activities; (9) serve as areas 
to train protected area personnel. 

lUCN's definition of a marine park incorporates some of these objectives (See 
Volume III). Marine parks should be of large size (1,000-plus hectares) and have 
high marine conservation value and high recreational potential. The area should 
be managed so as to sustain recreational and educational activities on a 
controlled basis so that the area is maintained in a natural or near natural state. 

Marine reserves may be directed to other specific objectives. They should be 
areas which possess some outstanding ecosystem feature and/or species of 
flora and fauna of natural or scientific importance or be representative of a 
particular marine area. Reserves may contain fragile ecosystems of life forms, 
areas of important biological or geological diversity or one of particular importance 
to the conservation of genetic resources. Size of a reserve is determined by the 
area required to ensure the integrity of the area, to protect communities and 
species, and to maintain natural processes. 
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Canada is now considering the establishment of marine parks and reserves in its 
own national marine enclosure. Parks Canada has been developing its marine 
parks policy for a number of years. Fisheries and Oceans Canada is now consid
ering its role in the establishment of marine reserves and sanctuaries. Interest 
in this important new endeavor is high. During its public consultations for their 
marine park policy, Parks Canada received nearly double the number of sub
missions it received during the 1979 consultations for its policy on terrestrial 
parks. We are about to embark on exciting new challenges in marine 
conservation. 

Challenge and Promise 

The establishment of marine parks and reserves will be a difficult but rewarding 
task. The nature of marine ecosystems presents new challenges. Legal and 
constitutional problems will confront reserve managers and planners with com
plicated barriers. Technological problems in research, management and educa
tion in marine settings will require creative new approaches. 

In Volume I, authors discuss some of issues in the establishment of protected 
marine areas. In Volume II, authors from around the world and Canada discuss 
aspects of their experiences with specific marine parks and reserves. Volume III 
presents a bibliography of marine park literature and a list of marine parks world
wide. 

Our goal in bringing these papers together is to involve the Canadian public in 
understanding the problems and potentials of protected marine areas. Ultimately 
marine conservation efforts will succeed through public understanding and 
acceptance of such initiatives. 
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An Historical Overview of the National Marine Park 
Concept in Canada 

Claude Mondor 

1. Introduction 

One hundred years ago (1885), the Parliament of Canada decreed that an area of 
26 km 2 surrounding a newly discovered hot spring in the Rocky Mountains be 
"... set apart as a public park and pleasure ground for the benefit, advantage and 
enjoyment of the people of Canada". (Rocky Mountains Parks Act) Since then 
thirty-one outstanding examples of natural heritage (140,000 km2) have been 
set aside as national parks. The system is recognized as one of the oldest, 
largest and most complete in the world. 

Canada's national park system, however, essentially stops at the sea's edge. 
Although one-third of the national parks are located along the coastline, few of 
these provide some measure of protection for the adjoining marine resources. 
No national marine parks have yet been established to protect significant exam
ples of Canada's marine heritage, and to encourage public understanding, 
appreciation and enjoyment of this heritage. 

This section presents an historical overview of the efforts that have been made to 
remedy this noteworthy gap in the protection of Canada's natural heritage. First, 
the initial development of the marine park concept in Canada during the early 
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1970s is outlined. The creation of four coastal national parks with marine com
ponents during the mid-seventies is discussed thereafter. The third section of 
the article reviews the recent development of a draft policy for the identification, 
selection, establishment and management of national marine parks by Parks 
Canada. Emphasis is placed on why a separate marine park policy framework 
was formulated, and the rationale for the particular type of marine park being 
advocated. The paper concludes with a prediction of the future of national marine 
parks in Canada. 

2. Early Development of the Marine Park Concept in Canada 

The marine park concept has a far shorter history world-wide and in Canada than 
that of terrestrial parks. Whereas the latter is more than a century old, the devel
opment of national marine parks as an internationally recognized conservation 
mechanism dates back only to the early 1960s, and in Canada only since 1970. 

The idea originally achieved international consideration at the First World Con
ference on National Parks which was held in Seattle, Washington, in 1962. At that 
Conference, Carleton Ray advanced the principle of extending "... the ideas of 
land and fresh water conservation to the marine environment with all that this im
plies — parks, sanctuaries ...". (Ray 1962, pp. 77-87) Recommendation No. 15 
of that Conference invited: 

... the Governments of all those countries having marine frontiers, and other 
appropriate agencies, to examine as a matter of urgency the possibility of 
creating marine parks or reserves to defend underwater areas of special 
significance from all forms of human interference, and further recommends 
the extension of existing national parks and equivalent reserves with shore
lines, into the water to the 10 fathom depth or the territorial limit or some 
other appropriate offshore boundary. (Adams 1964, pp. 381-82) 

A similar resolution was reiterated at a special symposium on marine parks which 
was conducted as part of the Program of the Eleventh Pacific Science Congress 
in Japan in 1966. Scientists from 18 countries related their knowledge and ex
periences regarding the conservation of underwater areas, the establishment 
and management of marine parks, and related problems (Proceedings of the 
Marine Park Symposium of the Eleventh Pacific Science conference). 

In response to the above international concern in marine conservation, the 
National Historic and Sites Branch of Parks Canada took the first steps to exam
ine the concept of national marine parks within the Canadian context in 1970. 
That year, the Branch commissioned the consulting firm of Howard Paish and 
Associates to review marine park developments elsewhere in the world, and to 
develop a conceptual framework within which a national marine park system could 
be developed in Canada (Paish 1970a). The report concluded that: (1) there is 
a need to establish a national marine park program in Canada similar to terrestrial 
national parks that will protect marine resources and the scenic, aesthetic and 
recreational values associated with them; (2) Canada's unique marine environ
ment lends itself to the imaginative development of a marine park system; 
(3) traditional park philosophies may not apply to the marine environment and 
marine parks policy should relate to the natural imperatives and administrative 
realities of the marine environment. This monumental study also proposed a 
classification of the marine environments of Canada based on physical and 
océanographie parameters. The nine broad regions identified are shown on 
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Map 1. This was the first attempt anywhere in the world to adopt the natural re
gion framework approach for the long-range planning of a marine park system. 

Part B of the Paish study applied the ideas and concepts developed in the 
general review to a specific marine region — the Vancouver Island Inland Sea 
(Paish 1970c). Paish proposed that the entire region be designated as a marine 
management unit, with the maintainance of a high standard of water quality as its 
major objective, (Paish 1970c) and identified a number of areas which appeared 
to lend themselves to national marine park designation. The level of water quality 
recommended by Paish was that required for shellfish production. 

In the same year, marine specialist and scientists from Japan, the United States 
and Canada met in Vancouver for a National Underwater Park Symposium to ex
change ideas on national marine parks and to discuss the preliminary findings of 
the Paish reports. The Symposium, which was sponsored jointly by the National 
and Historic Parks Branch and the Department of Fisheries and Forestry, noted 
that national marine parks would likely require new thinking and reassessment of 
the traditional concept and policies for national parks if they were to become a 
reality (Lee 1971, pp. 2-5). 

In 1971, the Honourable Jean Chretien, then Minister responsible for national 
parks, and the Honourable Jack Davis, the Minister for Fisheries and Forestry at 
the time, jointly submitted a memorandum to Cabinet seeking approval in prin
ciple for the concept of establishing national marine parks in Canada's marine 
environment, and concerning the creation of such partes in the Vancouver Island 
Inland Sea region. Agreement was obtained on both counts and an Interdepart
mental Task Force on National Marine Parks was formed to more closely study 
the concept of marine parks, as its title implies. The following findings of the Task 
Force, which consisted of representatives from Parks, Fisheries, and Energy 
Mines and Resources, are highlighted because of their relevance to the present 
draft policy for national marine parks (Canada 1971): 

1. The principle difference between land parks and marine parks is the mobility 
of the water body. A prescribed land area will remain static. In a marine park, 
the water mass will be in continuous motion and the characteristics of this 
motion will be the basis of much of the park's features and life. The mobility 
and constant mixing and exchange of water requires a guarantee of high 
water quality in areas adjoining and draining into a marine park area. 

2. A water quality management area is a buffer area around a marine park in 
which water quality criteria are established and maintained by the appropriate 
government agencies. The designation should include the reservation of 
the bed against commercial exploitation of the mineral resources. This would 
be achieved by co-ordinated administration of all coastal and marine environ
mental use, based upon mutually acceptable jurisdictional responsibilities 
between Canada and the province, and supported by representative public 
advice. 

3. A marine park would include the water bed, water mass, water surface, inter-
tidal zones, shorelines and backshore areas of any combination of these, 
dedicated by the Parliament of Canada under the provisions of the National 
Parks Act for the conservation, protection and recreational use of its marine 
features. 

4. Where fisheries, shipping, waterfowl hunting, military and other water-based 
activities are traditional or of economic importance in a proposed national 
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marine park area, they should either be allowed to continue on a controlled 
or reduced basis, or compensation should be provided for their termination. 

5. National marine parks would be administered by the National and Historic 
Parks Branch under both statutory and regulatory powers to be provided by 
legislative amendments to the National Parks Act. Fishing and the fishery 
resource would continue to be administered by the Department of Fisheries, 
and commercial shipping by the Ministry of Transport. 

Unfortunately, this excellent pioneering work of Paish and the Interdepartmental 
Task Force on National Marine Parks did not lead to the creation of a national 
marine park. In retrospect, one can only speculate why this did not come about. 
First, perhaps the marine park concept that was recommended by the Task Force 
was viewed as a radical departure from the traditions of the national park ideal. 
Second, the failure to incorporate the public in development of the concept 
would probably have resulted in some elements of public opinion and the media 
becoming sceptical of the intent and suspicious of the concept. Third, the magni
tude and complexity of the social, economic and jurisdictional issues that would 
have to be resolved would have been viewed as overwhelming by many. The 
Province of British Columbia probably reacted 'cooly' to the proposed marine 
park because the Task Force did not involve them in the studies, or explore their 
attitudes, despite provincial jurisdiction over many aspects of the study area. And 
finally, perhaps disagreement developed between the two federal agencies — 
Parks and Fisheries — as to who should take the lead role for national marine 
parks. 

National Marine Park Components 

Although the establishment of national marine parks suffered a serious setback, 
the ideal of protecting some examples of Canada's marine heritage did not. As 
recommended at the First World Conference on National Parks, and reiterated at 
its sequel in 1972, (Elliott 1972), four national parks created during this period 
included provisions to include the adjoining marine environment within their 
boundaries. The following table lists the four national parks, the year they were 
established, the approximate size of their marine components and the nature of 
the offshore boundaries. 

PARK 

Kouchibouguac 

Pacific Rim 

Forillon 

Auyuittuq 

YEAR 

1969 

1970 

1970 

1972 

SIZE 

28.5 

155.4 

5.2 

1152.6 

OFFSHORE BOUNDARY 

Boundary follows offshore 
barrier islands 

About 10 fathom contour 

805 meters offshore from low 
water mark 

Headland to headland fiords 

The marine components of Pacific Rim and Auyuittuq National Parks are often 
assumed to be representative of the marine regions that they are situated within 
because of their relatively large size, whereas those of Forillon and Kouchibou
guac are not. However, studies comparing the subtidal and intertidal communi-
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ties, both within these parks and their marine regions, have not been conducted 
to date. 

Although 'national park policy' prohibits all commercial exploitation of natural 
resources in national parks, commercial fishing has continued in the marine 
components of the four aforementioned parks. The management of these 
fisheries is ad hoc, varying from park to park (McBurney 1978). 

In Kouchibouguac National Park, for example, commercial fishermen who tradi
tionally caught gasperau, smelt and eel within park waters were compensated for 
loss of annual net income derived from their catches and the 1970 value of their 
commercial fishing equipment. With the proclamation of the park in January, 
1979, it was intended to enforce the National Park Fishing Regulations which 
prohibit commercial fishing in national park waters, and Park wardens seized nets 
illegally set for commmercial smelt fishing. The fishermen subsequently occupied 
the Park office in protest and the Minister of Environment reinstated their fishing 
privileges (Brown 1982, pp. 2-5). 

In Pacific Rim National Park, the commercial harvesting of any mollusc in the Long 
Beach area, and abalone and sea urchin in the Broken Group Islands, has been 
prohibited by amendments to the British Columbia Shellfish Regulations of the 
federal Fisheries Act at Parks Canada's request. Daily limits have similarly been 
placed on the recreational take of named shellfish species within the Park. Com
mercial fishing in the tidal waters of the Pacific Rim is now limited to Dunganess 
crab and salmon fishing by trolling, neither of which is intensive nor considered 
detrimental to park values and objectives (Brown 1982, p. 3). 

In Forillon National Park, commercial fishing at present is limited to Atlantic lobster, 
mainly due to the very small size of the marine component. There is, however, 
growing interest from local fishermen to intensify the lobster fishery in park waters 
(McBurney). 

The traditional harvest of marine mammals, mainly for ring seals and a few narwhal 
and beluga, within the fjord waters of Auyuittuq National Park continues as this 
was a condition of park establishment. The hunt is only in the range of 100-200 
seals as most of the herds migrate along the ice flows outside the Park's bound
aries and this is where the main hunt occurs. Whales are taken by Inuit hunters at 
a rate which probably averages 1 per year. No walrus are taken within Park waters 
(Brown 1982, p. 5). 

An attempt was made in the late seventies to resurrect the concept of national 
marine parks. Between 1974-76, British Columbia Parks and Recreation and the 
National Parks Branch jointly initiated a preliminary proposal for a national marine 
park surrounding the Race Rocks area near Victoria (Hardie and Mondor 1976). 
The proposal did not prove feasible, however, due to its proximity to Rocky Point, 
an important Canadian military facility, and Williams Head Penitentiary. 

In 1975 the National Parks Branch conducted a preliminary survey of the Bay of 
Fundy as part of its ongoing program to identify natural areas that provide out
standing representation of the various natural regions of Canada. The study 
identified four outstanding representative areas in the Bay (Hardie 1975): 
(1) West Isles; (2) Grand Manan Island; (3) Brier Island; (4) Evangeline Beach. 
Marine Research Associates conducted a comparison of these areas and 
concluded that the West Isles area had the highest degree of regional repre
sentation (MacKay 1976). In 1979 a study of the West Isles was initiated by 
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Tourism New Brunswick and Parks Canada to assess the suitability of the Parks 
Canada Policy for future national marine parks, and to suggest new policy 
directions where appropriate. The study concluded that 

"... guidelines for the management of marine resources within a national 
marine park are required before the planning and development of the West 
Isles area as a national marine park can be addressed in detail". (Hardie and 
Jennings 1981) 

Because of the lack of a policy framework for national marine parks, local resident 
concerns regarding the possible impact of a marine park on their commercial 
fisheries, for example, could not be addressed in an authoritative and conclusive 
manner. 

Draft Policy for National Marine Parks 

The practical need for a comprehensive policy to guide present and future de
cisions regarding the selection and establishment of national marine parks, and 
the management of their natural resources, was identified in the West Isles study 
mentioned beforehand. As noted by Paish, "... traditional terrestrial philosophies 
do not apply to the marine environment and a separate policy for marine parks is 
needed". And, such a policy framework must take into account "... the natural 
imperatives and administrative realities of the marine environment". (Paish 
1970b, p. 32) Carleton Ray, in particular, has emphasized how the "natural im
peratives", that is, the physical and biological structure of marine ecosystems, 
differ from their land counterparts and therefore have unique conservation needs 
(Ray 1975, pp. 89-122). Douglas Johnston, on the other hand, notes that the 
legal rules which apply to the marine environment and the institutions which deal 
with it are also significantly different from the terrestrial and must be addressed 
when dealing with establishing national parks in coastal and marine environments 
(Johnston et al. 1975). The unsuccessful attempts of Parks Canada to create 
coastal-marine parks in the Ship Harbour and Cape LeHave areas of Nova Scotia 
during the mid-seventies, and the opposition of local commercial fishermen at 
Kouchibouguac to curtailment of their fisheries, are examples of what can 
happen when the "administrative realities" are overlooked. 

Work on a policy for national marine parks which took the natural and administra
tive realities of the marine environment in account commenced in 1979 with the 
preparation of several background papers dealing with various issues related to 
marine parks(Canada 1979). Between 1981-1983 numerous drafts of a policy for 
national marine parks were prepared by the National Parks Branch in consultation 
with other federal government departments, notably Fisheries and Oceans, 
Transport, Energy Mines and Resources, and Indian and Northern Affairs 
(Brown 1983). 

In October 1983, the Minister of the Environment distributed the National Marine 
Parks Draft Policy (Canada 1983) to provincial and territorial governments, and to 
the interested public, to obtain their views and to gain wide-ranging insight into 
an appropriate policy for Canada's proposed system of national marine parks. 
A copy of this draft policy is included in the Appendix of this section for refer
ence. 

Public consultation on the draft policy was conducted between October 1983 
and February 1984. Approximately 2,800 copies of the policy were printed and 
distributed. Also, 17 public workshops were held across Canada, from Victoria to 
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St. John's, in order to provide interested groups and individuals with an opportu
nity to comment on the nature and scope of the policy. In addition to the many 
comments and suggestions received and recorded during the workshop ses
sions, 94 written briefs were also forwarded to Parks Canada for consideration. 

The objective for national marine parks is to protect and conserve for all time 
representative marine areas in a system of national marine parks, and to en
courage public understanding, appreciation and enjoyment of Canada's marine 
heritage (Canada 1983). The incorporation of a "conservation" role for marine 
parks, rather than strict preservation, represents perhaps the most significant 
difference between marine parks and their land counterparts. 

As outlined in the draft policy, a marine park would include the seabed and its 
subsoil, water column and surface together with certain coastal lands and islands 
that are owned by Canada and protected under the National Parks Act (Canada 
1983). This marine park model is almost identical to that advocated by Paish and 
the Interdepartmental Task Force on National Marine Parks some 15 years ago. 
The only significant difference in the two approaches is the manner in which 
'down-stream' effects are handled. In the Task Force model, water quality is 
controlled by including a water quality management area as an integral com
ponent of the marine park. The 1979 Parks Canada marine park model, on the 
other hand, proposes to utilize "co-operative arrangements" with the appropriate 
governments "... to mitigate against effects of any external activity which could 
threaten marine park resources and impair the quality of the region's aquatic 
environment". (Canada 1983, policy 2.2.4) 

The policy also proposes that commercial fisheries will continue in marine parks. 
The parks' fisheries would be regulated by the Minister of Fisheries and Oceans 
under the Fisheries Act, as is presently the case in Pacific Rim National Park. No 
new layer of regulations would be imposed. A 'marine park fisheries management 
plan' would be prepared at the time the park is created in consultation with the 
Department of Fisheries, provincial or territorial officials, and the local fishing in
dustry in order to ensure that local fishermen understand clearly how a marine 
park might affect their operations. Transportation, navigation, and the operation 
of pleasure crafts in marine parks would be regulated under the Canada Shipping 
Act by the federal Department of Transport or by the National Parks Act. This 
management regime very closely parallels what the Task Force suggested, al
though the marine park fisheries management plan is unique to the draft policy. 

Analysis of comments on the policy from all sectors reveal that there is very strong 
public support for the concept of national marine parks (Huff 1984). The greatest 
amount of contention was generated by the provision which would permit com
mercial fishing in national marine parks, and the multi-agency approach to man
aging marine park resources. 

Conservationists note that commercial fishing in a marine park is contrary to the 
century-old tradition which prohibits all commercial utilization of natural resources 
in national parks. They also fear that this provision will set a new precedent which 
will inevitably find its way into terrestrial national parks. Fishermen themselves are 
concerned that Parks Canada will impose new fishing regulations after the marine 
park is established, and that visitor activities will significantly disrupt commercial 
fishing activities in and adjacent to the park. 

The provisions to have the commercial fisheries managed by the federal Depart
ment of Fisheries and Oceans, and marine navigation by Transport Canada was 
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also questioned by some conservationists. They fear that this co-operative 
management regime will compromise Parks Canada's ability to manage the park's 
resources effectively. The strongest opposition to the multi-agency approach, 
however, was generated internally by those who would like to see Parks Canada 
maintain exclusive jurisdiction over all aspects of marine park management. 

A final policy for national marine parks has been prepared, taking into account the 
valuable comments and suggestions received from the public and other govern
ment agencies, and it was sent to the Minister of Environment Canada for review 
in May of 1985. 

Concluding Remarks 

What is the future of national marine parks in Canada? Although many may 
conclude after reading this historical overview that the future prospect of marine 
parks in this country appears dim in view of the fact that no significant advances 
appear to have been made since the pioneering efforts of Paish and the Inter
departmental Task Force on National Marine Parks in 1970, there is still some 
room for optimism. 

First of all, the public was consulted early and has shown strong support for the 
concept of national marine parks. This support is an essential ingredient for the 
success of any program. However, some of this public support may have eroded 
because it has been almost two years since they were consulted and no policy 
has yet been approved. 

Second, there has been considerable evidence of political support for national 
marine parks as well. In her remarks to the Standing Committee on Fisheries and 
Forestry on May 16,1985, the Minister of Environment Canada stated that 

"... pour ce qui est des parcs marins, nous mettons la dernière main a un 
document qui va définir le concept des parcs marins. Nous avons déjà com
mencé une étude de faisabilité au Saguenay -Lac St. Jean, en vue de la 
création d'un parc marin dans la rivière Saguenay. Il y a une autre proposition 
pour les Maritimes (West Isles)... Le concept de parcs marins n'est pas du 
tout mis de côté ..." (Canada 1985) 

Whether or not national marine parks will become a reality in Canada in the future, 
however, may depend upon Parks Canada's ability to obtain the support of com
mercial fishermen and residents of the coastal communities that would be most 
directly affected by the creation of a marine park. This will not be easy. Many are 
sceptical of the intent and suspicious of national marine parks because of past 
controversy that has surrounded the creation of some coastal national parks, 
such as occurred at Kouchibouguac (LaForest and Roy 1981). As Paul Pross 
noted in his concluding remarks to the delegates at the 1977 Federal-Provincial 
Parks Conference, national parks in the coastal or marine zones will require that 
governments "... devise special incentives to encourage communities to accept 
philosophically the tribulations as well as the pleasure which come with living in a 
part of our national heritage. But it can be done. Other countries have done it." 
(Pross 1977) Canada can do it also. 
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Preface 

The need to develop a separate policy for the creation and subsequent 
management of a national system of marine parks was identified in the Parks 
Canada Policy approved by Cabinet in 1979 which states that "... although there 
are complex jurisdictional problems related to their establishment, policies for 
national marine parks will be developed". 

The draft policy which follows was distributed in the autumn of 1983 to provincial 
and territorial governments, resource, recreation and tourism industry associa
tions, non-governmental conservation organizations and the interested public 
to obtain their views on an appropriate policy for Canada's future national marine 
park system. Starting in November of 1983, a series of 17 public consultation 
meetings was held in centers across Canada. Views expressed at these meet
ings and in nearly 100 written briefs have been reviewed thoroughly and incor
porated wherever feasible in the revised policy document. The revised national 
marine park policy is now being reviewed by senior officials of Parks Canada, 
and it is anticipated that it will be available to the interested public in a matter of 
months. 

The national marine park policy, following approval by Cabinet, will be incorpo
rated into the main Parks Canada Policy as a separate section. As a result it does 
not repeat the overall Program Policies. The reader is referred to the main docu
ment for additional information as required. 

(January 1985) 
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Background 

For nearly a century Canada has recognized the importance of protecting signi
ficant examples of its natural heritage in national parks. To date, these efforts 
have been directed almost exclusively to land areas above the high water mark of 
the oceans and Great Lakes. The more than forty percent of the nation's public 
lands which lie offshore have received relatively little protection. 

The protection of Canada's marine heritage in the national parks system was 
largely the result of Canada's endorsement of the 15th recommendation of the 
First World Conference on National Parks in 1962, which invited "governments 
of all those countries having marine frontiers, and other appropriate agencies, to 
examine as a matter of urgency the possibility of creating marine parks or reserves 
to defend underwater areas...". Subsequently, between 1969 and 1972, four 
coastal national parks with small marine components were established: Kouchi-
bouguac in New Brunswick, Pacific Rim in British Columbia, Forillon in Quebec, 
and Auyuittuq in the Northwest Territories. 

The creation of marine parks and their equivalent reserves has of late become an 
urgent concern of many countries. To accelerate the addition of marine environ
ments worthy of protection to the national park system, Parks Canada has devel
oped this separate policy for national marine parks. This policy reflects the man
agement considerations that are unique to marine ecosystems, as well as the 
multiplicity of jurisdictions, interests and traditions in marine areas. The policy will 
apply to all new national marine parks. Where marine parks are established ad
jacent to existing coastal national parks the boundary between the two will be the 
ordinary tow water mark; the National Parks Policy (1979) will apply in the national 
park and the national marine park policy in the national marine park. Application of 
this new policy to the marine components of the four existing coastal national 
parks is under consideration. 

As in our national parks, the primary objective in establishing marine parks will be 
to protect and conserve for all time those places which are significant examples of 
Canada's marine heritage and also to encourage public understanding, apprecia
tion and enjoyment of this heritage in ways which leave it unimpaired for future 
generations. 

A national marine park will include submerged lands and overlying water mass 
together with certain coastal lands and islands, that are owned by Canada and 
protected and conserved under the National Parks Act (1974). The administra
tion, management and control of all resources in national marine parks shall be 
under the direction of the Minister responsible for the National Parks Act. Ad
ministration and control of fisheries, navigation and shipping will be delegated 
to the federal ministers presently responsible for their regulation, according to 
agreements entered into at the time of marine park establishment. 

No other comparable federal program currently exists in Canada, although a 
variety of government agencies are concerned with protecting certain aspects of 
marine resources. The marine park policy will provide a vehicle for the compre
hensive management of important marine areas, and for presenting the value of 
our marine heritage to the public. 

The development of a marine park system will be consistent with and supportive 
of Canada's evolving international commitments in marine conservation. In parti-
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cular, the establishment of marine parks will reflect the principles and objectives 
Canada has endorsed which are set out in such documents as the Law of the 
Sea Convention, the World Conservation Strategy, the United Nations' Environ
mental Program (UNEP) Regional Seas Program, among others. 

There will be many benefits of national marine parks. Some will be intangible such 
as the knowledge that future generations will be able to appreciate marine areas 
of unspoiled natural beauty. Others will be more tangible, such as the enjoyment 
of visiting marine parks. There will also be benefits which can be measured in 
terms of jobs created and tourism industry development. Furthermore, marine 
parks will provide ecological benchmarks for research into natural processes and 
into the relative effects of marine and coastal uses. For all these reasons, Canada 
has a responsibility to protect these special areas and to encourage public appre
ciation now and in the future. 
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Parks Canada's Objective for National Marine Parks 

To protect and conserve for all time representative marine areas of Canadian 
significance in a system of marine parks, so as to leave them unimpaired for future 
generations and to encourage public understanding, appreciation and 
enjoyment of Canada's marine heritage. 

1.0 National Marine Park System 

Marine parks will be established to protect and conserve representative examples 
of the diversity of Canada's coastal zone and oceans for the benefit of present 
and future generations. To this end, Canada has been preliminarily divided into 
28 marine regions1 . Each of these marine regions should be represented in the 
system of national marine parks. In order to achieve this goal, "marine areas of 
Canadian significance" are identified within each marine region. Potential marine 
parks will be selected from among the marine areas of Canadian significance. 

Parks Canada cannot, however, protect and conserve all of the areas identified 
as being marine areas of Canadian significance. By working with other federal 
departments and agencies, the provinces and territories to establish and to make 
public a register listing identified areas, Parks Canada will encourage other public 
and private agencies and organizations to work toward their conservation. 

Public interest in, and support for, marine park establishment is required. The co
operation of other federal departments and agencies, and provincial and territorial 
governments is also essential for their establishment. The process of 
establishment will include: joint discussions and feasibility studies by the federal 
and provincial or territorial governments; agreement on terms of establishment 
and park boundaries; public involvement; resolution of coastal and resource use 
conflicts including agreement on those traditional uses which may be permitted 
and other special measures to reduce the impact of a marine park on local 
residents or users; land assembly; amendments to the National Parks Act under 
which marine parks are established. 

Federal-provincial/territorial agreements to create a marine park will be significant 
steps in the process of marine park establishment. They will commit different 
levels of government to common objectives: to conserve a designated marine 
park area and to encourage understanding and enjoyment of the area for this and 
future generations. 

1.1 Identifying Marine Areas of Canadian 
Significance 

1.1.1 

Marine areas of Canadian significance will be identified within each marine region 
of Canada according to the following criteria: 

0 the area must portray the diversity of océanographie, biological, geologic, 
and, secondarily, historical and cultural themes of a marine region; and 

ii) the area must have experienced minimum modification by man or, if 
significant modification has occurred, must have potential for restoration to 
a natural state. 

1 See Appendix 1.1 
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1.1.2 

Marine areas of Canadian significance will be identified in consultation with other 
federal departments and agencies, provincial and territorial governments and with 
the interested public. 

1.1.3 

Marine areas of Canadian significance will be identified regardless of their current 
status of protection or jurisdiction. 

1.2 Selecting National Marine Parks 

1.2.1 

Marine parks will be selected from among confirmed marine areas of Canadian 
significance according to the following criteria: 

i) the area will be within a marine region which does not already have 
sufficient theme representation in the system of marine parks and 

ii) the area will be of a size and configuration so as to: 

a) include marine, coastal and insular areas whose long-term 
conservation is feasible; 

b) offer opportunities for public understanding and enjoyment; 
c) benefit the social and economic life in the surrounding 

region; 
d) exclude existing permanent communities. 

1.2.2 

In selecting marine parks consideration will be given to: 

i) the existence of possible threats to the natural environment of the 
area; 

ii) minimizing conflict with coastal and marine resource uses such as 
fishing, established and proposed navigation routes, D.N.D. 
Exercise Areas, and exploration for and exploitation of non
renewable resources; 

iii) the location and objectives of other protected marine and coastal 
areas throughout Canada; 

iv) international criteria for marine parks. 

1.2.3 

Marine parks will be selected in consultation with other federal departments and 
agencies through a Marine Parks Interdepartmental Committee, provincial and 
territorial governments and with the interested public. 

1.2.4 

Adjustments to the boundaries of marine parks will be determined according to 
the policies for selecting marine parks. 
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1.3 Establishing National Marine Parks 

1.3.1 

Parks Canada will develop and keep up to date a plan for the system of marine 
parks to assist in setting priorities for their establishment. 

1.3.2 

Parks Canada, in co-operation with other federal departments and agencies, and 
the provincial or territorial governments, will consult with local communities and 
the interested public prior to the establishment of a marine park. 

1.3.3 

An assessment of the non-renewable and renewable resource potential of the 
proposed marine park will be compiled prior to establishment. Parks Canada will 
co-operate with those federal departments and agencies and provincial or 
territorial governments responsible for carrying out such assessments. The 
fundamental qualities which recommend the area for marine park status will be 
taken into account in compiling the assessments. 

1.3.4 

Commercial exploration, extraction or development of non-renewable resources 
which exist prior to the establishment of a marine park will be terminated before 
the marine park is formally established. 

1.3.5 

Parks Canada will contribute toward the cost of special provisions to reduce the 
impact of marine park establishment on residents or other users of coastal and 
insular lands acquired. 

1.3.6 

Opportunities will be provided where possible for local residents to find 
employment and participate in business opportunities related to the 
management and operation of marine parks. 

1.3.7 

Privately owned coastal lands, islands and interests will normally be acquired by 
negotiated settlement. In certain instances this could include expropriation, for 
example, when such is necessary to establish clear title. 

1.3.8 

Marine parks encompassing lands, submerged lands, and interests where 
provincial jurisdiction is recognized, will be established according to an 
agreement between the Government of Canada and the provincial government 
setting out the terms for transfer of administration and control to the Crown in 
right of Canada. Parks Canada will share with the province the costs of acquiring 
private coastal and insular lands and interests. 

1.3.9 

Marine parks encompassing submerged lands and resources within federal juris
diction will be established according to an agreement between Parks Canada and 
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other federal departments and agencies concerned, setting out the terms for the 
management and control of the resources and submerged lands. 

1.3.10 

Where marine parks are established in conjunction with the settlement of native 
claims, an agreement covering native involvement in the planning and 
management of the marine park will be negotiated between Parks Canada and 
representatives of local native communities prior to formal establishment. 

1.3.11 

Jurisdiction and control of coastal and submerged lands in marine parks will be 
vested in the Crown in the right of Canada. 

1.3.12 

Boundaries of marine parks will not be finally legislated until a settlement of native 
claims is reached. In the interim such marine areas may be set aside as "national 
marine park reserves" by proclamation pursuant to the National Parks Act. 

1.3.13 

Marine parks will be formally established following amendment to the schedule to 
the National Parks Act by the Parliament of Canada. 

2.0 National Marine Park Resource Conservat ion 

Concepts of preservation applied in terrestrial park environments have limited 
application in the protection of marine resources. Direct protection of marine 
species in the limited confines of a marine park would do little to preserve most 
marine organisms. However, conservation of renewable resources, and 
protection of critical portions of a species habitat is possible. Achievement of 
these goals will depend on co-operation with other agencies currently operating 
in or near the coastal zone. 

Traditional uses of renewable marine resources by local residents, consistent 
with the provision to conserve ecosystems, may be permitted in marine parks. 
Such activities, however, must not destroy or seriously impair the natural values 
for which the park was established. They will be incorporated in each case as 
specific features of the agreement to establish a marine park. Also, in establishing 
marine parks, Parks Canada will honour treaty rights and rights recognized in 
native claims settlements. 

Because of the dynamic nature and interrelationships of marine ecosystems, the 
management of marine parks cannot be isolated. Parks Canada will co-operate 
with other regulatory agencies to encourage compatible coastal and aquatic uses 
in surrounding areas. 

The natural and cultural resources of a marine park must be managed so that 
man's activities will leave them unimpaired for future generations. Actions by 
Parks Canada to provide for public use must also be planned and implemented in 
a manner that minimizes their environmental impact. Application of the 
Environmental Assessment and Review Process (EARP) will help to ensure that 
effects of actions within marine parks will be identified, measured and evaluated 
and that mitigative measures will be taken to reduce impacts or to proceed with 
alternative actions. 
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2.1 Resource Conservation 

2.1.1 

Parks Canada will promote marine environmental and resource conservation 
pursuant to Canada's international commitments to the World Conservation 
Strategy and Law of the Sea Convention. 

2.1.2 

Specific resources and habitat critical to their survival will be protected from 
impairment by human activities in marine parks. 

2.1.3 

When a marine species spends a part of its life cycle in a marine park but is 
adversely affected by human activities outside of the park, Parks Canada will 
monitor the situation and will co-operate with regulatory agencies, private 
industry, and the general public to promote the conservation of that species 
throughout its range so as to ensure the maintenance of viable populations in the 
park. 

2.1.4 

Parks Canada will monitor all consumptive renewable resource activities within 
the park and co-operate with regulatory agencies to ensure the conservation of 
these renewable resource. 

2.2 Resource Management 

2.2.1 

An integrated natural resource data base will be compiled and maintained by 
Parks Canada for each marine park. 

2.2.2 

A resource description and analysis will be prepared for each marine park. It will 
provide resource management information and objectives as input to the park 
management plan. 

2.2.3 

Resource management objectives for marine parks will be formulated in 
recognition of regional resource management plans and associated use 
practices. 

2.2.4 

Co-operative arrangements will be sought with provincial and territorial 
governments and other federal departments and agencies to mitigate against 
effects of any external activity which could threaten marine park resources and 
impair the quality of the region's aquatic environment. 

2.2.5 

Ocean dumping within marine parks will not be permitted. 
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2.2.6 

Resource management programs in marine parks will be conducted with minimum 
interference to natural processes. Where resource manipulation is required, 
natural processes will be closely duplicated. 

2.2.7 

Manipulation of natural processes in marine parks may be allowed after studies 
and monitoring have shown that: 

i) public health or safety is threatened; or 

ii) natural océanographie processes have been altered by man 
and manipulation is required to restore the natural state; or 

iii) major facilities or resources are threatened;or 

iv) a natural control species is being depleted or eradicated in 
the park; or 

v) the continued existence of an indigenous plant or animal 
species which is threatened or endangered or which is critical 
to representation of the marine region is at risk. 

2.2.8 

Commercial exploration, extraction or development of non-renewable resources 
will not be permitted. 

2.2.9 

Certain traditional/subsistence renewable resource harvesting activities (fishing 
addressed separately — see Section 2.3) may be permitted if one or more of the 
following conditions are met: 

i) the activity is a traditional/subsistence resource use by local 
people; 

ii) the activity is of cultural value in portraying to visitors traditional 
relationships between man and the sea; 

iii) the activity is a treaty right or is a right recognized in native claims 
settlements. 

All such activities will be subject to the requirement to protect the ecosystem and 
maintain viable populations of wildlife in accordance with the Migratory Birds 
Convention Act and the National Parks Act, and will be agreed to as a condition of 
marine park establishment. 

2.2.10 

Sport hunting will not be permitted. 

2.2.11 

Flora or fauna considered by Parks Canada or other federal departments and 
agencies to be of special interest, such as rare, threatened or endangered 
species, shall not be subject to resource harvesting or to detrimental disturbance 
by any activity. 
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2.2.12 

Significant historical, cultural and archaeological resources will be protected. 

2.2.13 

In marine parks, jurisdiction over significant historical, cultural and archaeological 
resources such as shipwrecks will be transferred from the Receiver of Wrecks to 
Parks Canada. 

2.3 Fishing *2 

2.3.1 

Fisheries in marine parks will be delegated to the Minister of Fisheries and 
Oceans and regulated under the provisions of the Fisheries Act in accordance 
with the terms and conditions set out in an agreement entered into at the time 
of marine park establishment, between Parks Canada and the Department of 
Fisheries and Oceans. 

2.3.2 

Regulations may be made under the National Parks Act to provide additional 
protection to species or to protect species which are not subject to regulation 
by other agencies. 

2.3.3 

Certain existing fishing activities will be permitted to continue in parts of marine 
parks, subject to protecting the ecosystem, to maintaining viable fish stocks and 
to attaining the purpose and objectives of the marine park. All such activities will 
be agreed to by Parks Canada and the Department of Fisheries and Oceans as a 
condition of marine park establishment. 

2.3.4 

Efforts will be made to minimize the use of indiscriminate methods of fishing and 
gear which is destructive to the sea bed. 

2.3.5 

Existing in-park shore-based support facilities associated with fishing will be 
permitted subject to the requirement that they be operated in a manner which 
does not conflict with the purpose and objectives of the park. Expansion and 
improvement will be considered jointly by Parks Canada and the Department of 
Fisheries and Oceans. 

2.3.6 

Establishment of new fisheries within marine parks will require joint approval by 
Parks Canada and the Department of Fisheries and Oceans. 

commercial, traditional/subsistence and sport fishing. 

2 the term is used as in the Fisheries Act, to mean fish, invertebrates, marine 
mammals and marine plants. 
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2.4 Navigation and Shipping 

2.4.1 

The operation of small boats, vessels and navigation in marine parks will be 
delegated to the Minister of Transport and regulated in accordance with, and 
subject to, applicable legislation and regulations thereto to be determined in 
conjunction with the Department of Transport, Marine Administration, prior to the 
establishment of a marine park. 

2.4.2 

The routing of new transportation corridors within marine parks will require joint 
approval by Parks Canada and the Department of Transport and will take into 
account the need for essential services, such as ferries. 

2.4.3 

Access to and circulation within marine parks will be controlled so as to provide 
the public with the opportunity to understand and enjoy the marine park in 
conformity with overall park objectives and to ensure public safety. 

2.5 Environmental Assessment and Review 

2.5.1 

All developments and plans in marine parks, including those proposed by 
agencies other than Parks Canada, will be subject, in accordance with appropriate 
directives, to an assessment and review process which ensures that all 
environmental implications are fully considered in decision making. 

2.5.2 

The process used will be consistent with the federal Environmental Assessment 
and Review Process (EARP). 

2.5.3 

All products of the process including screening reports, initial environmental 
evaluations and environmental impact statements will be available for public 
review. 

3.0 Public Understanding, Appreciation and Enjoyment of 
National Marine Parks 

Canadians will be encouraged to visit marine parks and Parks Canada will provide 
opportunities for the public to enjoy and understand these special places in ways 
which are compatible with the long term protection of their natural and cultural 
values. 

In responding to visitor needs for services, facilities and outdoor recreation/ edu
cation activities, Parks Canada will act with care and imagination. All Canadians 
have a right to appreciate their marine heritage but the means of doing so and 
facilities provided will depend on the sensitivity of the environment to human im
pact. Marine parks offer rare and outstanding opportunities to experience and 
learn about Canadian oceanic, coastal and freshwater environments. They can
not however, provide for every kind of use requested by the public. Because 
marine parks are dedicated to future as well as present generations, impairment 
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must be avoided. As a general guideline, the selection of essential facilities will 
aim at providing direct visitor contact with the marine environment. Because of 
difficulties of access and circulation and safety requirements within marine areas, 
it is essential that services and facilities be designed to allow for safe contact with 
the sea. 

Parks Canada will inform the Canadian public about their marine parks and provide 
programs which encourage a better understanding of these marine areas of 
Canadian significance. Co-operative action with the many agencies, groups and 
citizens concerned about marine parks and the protection of Canadian marine 
resources, can supplement Parks Canada's own efforts to increase public 
awareness of objectives and issues. In these ways, public support and wise use, 
which are necessary for continuing conservation of marine parks, may be 
achieved. 

3.1 Visitor Use 

3.1.1 

Parks Canada will provide for a variety of appropriate outdoor recreation 
opportunities which are a means for park visitors to enjoy and understand the 
park's marine environment and which are consistent with the conservation of 
marine park resources. 

3.1.2 

Parks Canada will provide for those outdoor recreation activities which depend 
upon a park's ocean, coastal and freshwater resources and which require a 
minimum of man-made facilities. 

3.1.3 

Provision will be made for activities in which visitors of diverse interests, ages and 
skills can participate. 

3.1.4 

Parks Canada will encourage private sector and non-governmental organizations 
to provide skill development programs for visitors to the marine environment. 

3.1.5 

To conserve marine park resources, Parks Canada will manage outdoor 
recreation activities using the zoning plan (see Section 4.1.7), provide 
information and interpretation programs and encourage compatible use. 

3.2 Information and Interpretation 

3.2.1 

Parks Canada will co-operate with other agencies to ensure that Canadians are 
well informed on the status of marine ecosystems and, in particular, the status of 
marine species which frequent Canadian coastal waters. 

3.2.2 

Information will be made available to all Canadians as well as to park visitors so as 
to encourage and assist appreciation, understanding and enjoyment of the 
marine park's heritage resources. 
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3.2.3 

Parks Canada will provide information to make visitors aware of the opportunities 
for understanding, appreciation and enjoyment of a marine park, such as 
programs, facilities and services available, and relevant regulations and skills 
applicable to a variety of park situations. 

3.2.4 

Parks Canada will present interpretation programs which will promote 
understanding and appreciation of the parks' marine, natural, cultural and 
historical values, and which will develop an awareness of man's relationship to, 
and dependence on the marine environment. 

3.2.5 

Historical and cultural resources will be presented and interpreted: 

i) when the interpretation of such resources is important to ensure visitor 
understanding and appreciation of the park's marine values; 

ii) when such resources are of national significance and/or of interest to 
the public; and 

iii) when public use and access can be controlled so as to ensure that 
significant resources are not impaired. 

3.2.6 

Parks Canada will provide information services and programs to educational 
institutions, public associations and to those providing public services so as to 
help promote awareness and wise use of marine parks, and will encourage other 
participating government agencies to do the same. 

3.2.7 

Parks Canada will develop co-operative arrangements with organizations and 
individuals to promote public appreciation and enjoyment of marine parks and 
to encourage their conservation. 

3.2.8 

Parks Canada will provide opportunities for individuals, private sector and non
governmental organizations and agencies to volunteer their services in marine 
parks. 

3.3 Visitor Services and Facilities 

3.3.1 

Parks Canada will encourage involvement of the private sector including non
governmental organizations in the development and operation of selected 
approved services and facilities for visitors to marine parks. 

3.3.2 

Commercial services and facilities, including accommodation such as motels, 
hotels, hostels, and fully serviced campgrounds, and retail stores, restaurants, 
diving and boating equipment rental shops, service stations and park 
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administration buildings will, wherever feasible, be located in communities 
adjacent to marine parks. 

3.3.3 

In certain marine parks selected services, facilities and accommodation may be 
provided because alternatives are too distant or too costly for the private sector 
to provide. 

3.3.4 

Within marine parks, preference will be given to semi-serviced campgrounds 
and primitive campsites which enhance visitor appreciation and enjoyment of 
the parks' marine heritage values. 

3.3.5 

Parks Canada will ensure that facilities and services essential for public 
understanding and enjoyment of marine parks are provided within a designated 
landbase and appropriate zones. 

3.3.6 

Rates charged to the public for the use of facilities and services provided either 
by Parks Canada or by private enterprise should be comparable to those outside 
marine parks for similar services. 

3.3.7 

Where crafts are sold to the public, Parks Canada will encourage the promotion of 
authentic products made in Canada, and in particular those related to our marine 
heritage. 

3.3.8 

The scale, site, form and architectural style of buildings and other structures 
within marine parks will be designed so as to be in harmony with the coastal and 
marine setting, to enhance the visitor's appreciation of the park's marine heritage, 
and to provide the necessary functional requirements for the visitor. 

3.3.9 

In selected cases, financial assistance may be provided for the development of 
municipal infrastructure necessary to encourage tourism development outside 
marine parks, by means of federal-provincial cost-sharing agreements through 
other federal agencies. 

3 .3.10 

Tenure 

3.3.10.1 

Limited tenure in the form of leases, concessions or licenses of occupation 
for the provision of essential services and facilities for marine park visitors 
may be granted on marine park lands and waters. 

3.3.10.2 

Holders of tenure agreements will pay an economic rent. 
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3.3.10.3 

Leasehold interests in marine parks will be acquired if the lands or facilities 
are needed for other public purposes. 

4.0 Management Planning 

4.1 Management Plans 

The management plan will be a guide, approved by the Minister, by which the 
resources and uses of a particular marine park are administered. Each plan will be 
an expression of Parks Canada's policies for a marine park within its regional 
context. As a public document, the plan will provide information on the 
opportunities which are available to understand, appreciate and enjoy the park 
and of the degree of conservation which will be necessary for different zones 
within the park. The park management planning process will involve consultation 
with other federal departments and agencies and public participation at the 
national, regional and local levels. A consistent approach will be followed so as to 
involve all parties in key decisions from the early stages. 

The park management plan will contain a statement of management objectives 
and the means and strategies for achieving them, stated in a broad but 
comprehensive manner. The level of detail will be confined to the definition of 
the type, character, locale of developments, and the provision of directives for 
more detailed plans concerning resource management, interpretation and visitor 
use. The management plan is not an end in itself; rather it will constitute a 
framework within which subsequent management, detailed planning and 
implementation will take place. Zoning will be a vital component of the 
management plan. Therefore, proposed changes to a zoning plan will require 
public participation and ministerial approval. 

4.1.1 

A management plan will be prepared for each marine park as an expression of 
Parks Canada's policies and as a guide to park management. 

4.1.2 

The management plan will contain a statement of the approved park purpose and 
objectives which will reflect the purpose of the park in the system of marine parks 
and objectives relevant to: protection and conservation of natural and cultural 
resources; appreciation, understanding and enjoyment of park resources; and, 
integration of the park into the area in which it is located. 

4.1.3 

Opportunities will be provided for the Canadian public to participate with Parks 
Canada in the process of preparing management plans for marine parks 
including: the preparation of the park purpose and objectives statement; 
the preparation of alternative plan concepts; the preparation of the final 
management plan; and any proposed major changes to the plan. 

4.1.4 

The management plan and major changes thereto must be approved by the 
Minister responsible for Parks Canada. 



36 INTRODUCTION TO MARINE PARKS AND CONSERVATDN 

4.1.5 

Parks Canada will monitor the implementation of management plans and will 
periodically undertake formal plan reviews. 

4.1.6 

Parks Canada will co-operate with other federal departments and agencies, other 
levels of government, private organizations and individuals responsible for the 
planning of areas adjacent to marine parks, and for the provision of facilities and 
services in adjacent communities to ensure that marine parks are integrated in a 
positive manner with their surrounding regions. 

4.1.7 Zoning 

Zoning is one of the most important tools for the planning, development and 
management of existing national parks. The zoning system is a resource-based 
approach by which land and water areas are classified according to their need for 
protection and their capability to accommodate visitors and facilities. The existing 
national park zoning system does not provide for activities of local residents in 
harvesting park resources. Protection requirements and regulation of these 
activities are provided for through mechanisms other than the zoning system, 
such as regulations under appropriate legislation. 

The marine park zoning system will be developed based on a continuum of 
protection, conservation and use. The challenge will be to integrate both 
conservation and use in the same areas without creating a complicated system of 
zones and regulations. Thus, rather than having absolute protection end at an 
artificial boundary, there will be different levels of protection and utilization 
permitted in different areas of a marine park. These will include, where 
appropriate, different levels of control on marine traffic, both commercial and 
recreational, along with controlled access to the zones for both recreation and 
harvesting. 

The zoning system will consist of the following five zones: 

4.1.7.1 

Zone I — Preservation 

Specific natural and cultural heritage areas which deserve special 
preservation because they contain or support unique, rare or endangered 
resources or features or the best examples of marine resources or features 
will be within this zone. Access and use will be strictly controlled or may be 
prohibited altogether. Resource harvesting and man-made facilities will not 
be permitted. 

4.1.7.2 

Zone II — Natural Environment 

Those natural and cultural heritage areas which provide for protection of the 
natural resources and appreciation of the marine park in a natural setting will 
be within this zone. Education and low intensity outdoor recreation 
opportunities and related facilities will be permitted. Resource harvesting will 
be minimized to the extent possible, in accordance with the marine park 
agreement. 
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4.1.7.3 

Zone III — Recreation 

Those areas which can accommodate a broad range of activities consistent 
with the conservation of the marine park will be within this zone. Education, 
outdoor reecreation opportunities and related facilities, and fixed gear 
fisheries will be permitted. Sites within this zone may be closed seasonally to 
visitors to accommodate intensive resource use. 

4.1.7.4 

Zone IV — General Use 

Those areas which will provide opportunities for reasonable use consistent 
with the conservation of the marine park. They will provide for fishing 
activities and navigation and operation of vessels as stipulated in the marine 
park agreement and complementary educational and recreational uses. The 
interrelationships between man and the park's marine resources will be 
emphasized. 

4.1.7.5 

Zone V — Park Services 

Those areas, both in the nearshore and coastal lands and islands which will 
accommodate visitor services and support facilities as well as park 
administration functions will be within this zone. 

5.0 Research 

Research will be essential at all stages in the establishment, development and 
management of the marine park system. Parks Canada will strive to learn about 
the marine environment so that marine parks can be identified, protected and 
accurately interpreted to the public. In addition, research will be important to 
assess public needs and the impact of visitor uses and facilities. 

Parks Canada will draw upon the knowledge of other government agencies 
whose research mandate is marine related. Specifically, Parks Canada will draw 
upon the research capability of the Canadian Wildlife Service for migratory birds 
and wildlife of national interest, and upon the Department of Fisheries and 
Oceans for oceanography, marine mammals, fish and fishery resource use. 
Further, Parks Canada will encourage efforts to institute a co-ordinated research 
and administrative capability to manage fishery resource use on an ecological 
basis and in accordance with the best interests (economic and social) of Canadian 
society. 

Marine parks also offer opportunities for basic scientific research. While such 
research may not be essential for park management it may expand man's 
understanding of marine ecosystems. Marine parks will serve as benchmarks for 
ecological, océanographie, hydrographie and geological research and for studies 
of the effects of modern technology in coastal areas outside park boundaries. 
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5.1 
Research which will enhance understanding of marine processes and/or 
enjoyment of marine areas will be encouraged within marine parks: 

i) when use of a marine park environment is essential and 

ii) when such research is undertaken or sponsored by a qualified 
individual or organization. 

5.2 

Research activities and facilities in marine parks will be administered by Parks 
Canada to protect marine biological, historical and archaeological resources. 

5.3 

Research and collection activities affecting resources for which the jurisdictional 
mandate rests with another agency may be approved only after the applicant 
obtains any permit(s) required by the other agency. 

5.4 

Research facilities may be located within marine parks to encourage compatible or 
complementary research by Parks Canada or other agencies. 

5.5 

Parks Canada will co-operate with and draw upon the research of other 
government agencies, universities and non-governmental organizations and 
upon the knowledge of individual citizens. 

5.6 

Current information about research undertaken by Parks Canada will be made 
available to the public. Where appropriate, research activities will be 
demonstrated and interpreted to enhance public understanding of the marine 
environment. 
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Appendix 1.1 

In 1970, Parks Canada divided Canada into 48 natural regions for national park 
purposes: 39 terrestrial and 9 marine. Studies of the 9 marine regions over the 
past 14 years have highlighted a number of limitations that reduce their 
usefulness as a framework for the development of a proposed system of national 
marine parks: 

a) the initial delineation of the regions does not provide an adequate 
grouping of marine themes and as a result the regions are extremely 
diverse; 

b) because only geological and physiographic criteria were used to define 
the marine regions, significant biological discontinuities occur within 
many of the regions; 

c) because of the heterogeneous character of the marine regions, the 
identification of a reasonable-sized area(s) which represents the 
extremely diverse océanographie, physiographic, geologic and 
biological themes of a marine region is difficult to achieve; 

d) in certain instances the boundaries of marine regions dissect (sic) 
bio-oceanographic entities such as Lancaster Sound; and 

e) the Great Lakes were not included in the initial marine regions. 

While it had been recognized for some time that the marine regions required 
modification, the impetus for reexamining the marine regions was not provided 
until work began to define a policy for national marine parks. 

In recognition of the deficiencies of the 1970 marine region framework, Parks 
Canada sponsored a study to redivide Canada's marine environment into new 
marine regions with similar abiotic and biotic themes. These would be used as a 
basis for the identification of representative marine areas of Canadian significance 
and for the selection of potential national marine parks. The approach that was 
used relied heavily upon a consensus of marine scientists from a wide range of 
disciplines. 

In addition, it was Parks Canada's intention to establish a marine region framework 
that was consistent with the global framework for marine protected areas 
proposed by the International Union for the Conservation of Nature and Natural 
Resources (IUCN). The preliminary results of this study delineate Canada's 
marine envornment into 11 marine biophysical provinces (see Map 1A). The 
proposed Parks Canada regions further subdivide the larger IUCN biophysical 
marine provinces into more homogeneous and manageable regions of the 
second order for identifying marine areas of Canadian significance. This hier
archical approach will ensure that Canada's system will not only meet the ob
jectives of Parks Canada, but will also guarantee representation of the world's 
coastal and marine provinces in a system of protected areas. 

The proposed 28 Parks Canada marine regions were identified by systematically 
combining physical and biological theme maps (Map 1B). A series of physical 
theme maps, showing océanographie regions and coastal environments, were 
combined to produce a physical region map. A similar set of biological theme 
maps, showing marine mammal, marine bird, fisheries and invertebrate regions, 
were used to develop a biological region map. Theme maps were developed 
based on input and interviews with marine scientists. The marine regions were 
subsequently defined by overlaying the physical and biological region maps. 
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As such, physical and biological themes were given equal weight. The original 
theme maps and the marine region maps were reviewed by specialists at regional 
workshops and through correspondence. 

This proposed redefinition of Canada's marine regions is included in this draft 
policy statement in an effort to promote discussion and obtain feedback. The 
final manuscript "Marine Regions of Canada: Framework for Canada's System 
of National Marine Parks" prepared by Woodward-Clyde Consultants will be 
reviewed by the marine scientists initially involved in the study before being 
finalized. 
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New Ecosystems Present New Challenges 

Jake Rice 

Canada has taken welcome initiatives in the development of a policy for marine 
parks. Hopes are high that the creation of marine parks will follow promptly after 
the policy documents are adopted. A chain of marine parks comparable to our 
terrestrial parks in scenic splendor, scientific and cultural significance, and 
educational value, would be an impressive monument to the foresight of our 
current generation. Our generation may be leaving all too few such monuments, 
so these marine parks might deserve even more thought and care in planning. 

Our existing national park system may not be perfect, but ft reflects well on the 
planners and managers who have established and maintained it. To the extent 
that our national park system works — that places of beauty and value are pre
served, that visitors to the parks enjoy their stays and leave with better under
standing of our natural and cultural heritage, that the parks will remain for our 
descendants to appreciate and enjoy — the principles on which the parks are 
planned, developed and managed also work. It may be tempting to transfer those 
principles to the planning, development, and management of marine parks. After 
all, one of Murphy's more useful laws is "If it ain't broke, don't fix it." 

Will all of the principles of park planning, development, and management transfer 
readily from terrestrial to marine ecosystems? 
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I suspect some will, but some may not. An ecologist and resource manager by 
training, I made a career shift from working with terrestrial ecosystems to marine 
ecosystems several years ago. I found some of my old tools still worked extremely 
well after the change; some tools needed modification. Some of the jobs 
inherent in marine resource management were so different that completely new 
tools were necessary; some of my favorite old tools weren't appropriate at all. 

In the remainder of this article I would like to merely share some thoughts and 
concerns about ways that marine ecosystems are not simply wet, salty terrestrial 
ones. The differences will be ones which I think affect the transfer of principles 
of park planning, development, and management to marine parks. It will be a 
personal view, and in no way the result of careful scientific study of parks in 
general, or marine parks in particular. Nonetheless, I learned a number of useful, if 
occasionally humbling, things in my own switch. Perhaps I can point out a few 
potential pitfalls implicit in the process, and they can be avoided on the way to our 
future heritage of marine parks. I will present four types of differences, illustrate 
from the draft Policy on Marine Parks (Third Draft) how each type of concern re
lates directly to matters currently under consideration in planning principles of 
marine parks, and conclude with both some optimistic observations on the con
tent of the draft Marine Parks Policy document, and a general word of caution for 
the planning process. 

The first factor of significance is the great difference in basic medium between 
terrestrial parks and marine ones. Most of us would agree that one of the most 
important contributions made by terrestrial parks to preservation of valued wildlife 
and flora is the protection of valuable habitat. This is possible because the land 
itself, and the vegetation growing on it, are fixed in place. Once included in the 
park boundary, the habitat resources are fairly safe. Although it is probably true 
that an undertaking outside park boundaries would arouse ire were it to seriously 
pollute the air or waters flowing through our parks, our concept of terrestrial parks 
is firmly fixed on the lands and resources within the boundaries. Successful 
management of park resources can be accomplished with only small effort out
side a park's limits. Little thought need be given to the waters flowing into the 
park, even less to the air flowing over it. 

In a marine park, the bottom substrate remains a consideration. However, the 
water mass above the substrate is at least equally prominent — to many marine 
organisms, much more prominent. Depth, water temperature and salinity, nutrient 
concentrations in the water — these are the "habitat" attributes used in managing 
most of our important marine species. The substrate is usually measured coarse
ly, if at all, unless one is concerned with benthic infauna or near shore and inter-
tidal species. 

That, in a very real sense, the water body itself is the habitat of the flora and fauna 
of a marine park presents new and massive challenges for management of living 
resources within marine parks. The water masses do not 'belong' to the park, and 
do not respect park boundaries. Crucial fluxes of nutrients and temperature and 
salinity regimes depend on current patterns and events distant from the parks; for 
example, annual freshwater outflow from Hudson Straits is thought to be an 
important influence on reproduction and growth of fish species in waters off 
Newfoundland and Nova Scotia. 

In section 2.1.3 of the Draft Policy, reference is made to the potential for events 
outside a park to affect adversely marine species within a park. It appears from the 
brevity of treatment of this topic, however, and the modest intention to "co-
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operate with regulatory agencies, private industry, and the general public to 
promote the conservation of that species", that the magnitude of marine habitat 
protection has not been grasped. A minimum initial requirement is a compre
hensive study of the sources of water masses which impinge on marine parks, 
and equally comprehensive guidelines for activities anywhere in that moving 
water mass which are not compatible with long-term protection of living resources 
within the marine parks. That will be a large and costly task — one unlikely to be 
undertaken. Even less likely is granting teeth to any regulatory agency to enforce 
such standards outside the immediate area of a park. No one is proposing to 
prosecute sources of acid precipitation because forests and lakes in terrestrial 
parks are suffering damage. That is exactly the sort of problem that is fundamental 
to marine parks, due to the intrinsically moving medium of waters in oceans and 
bays. 

The second concern is that many of the species that would inhabit a marine park 
would spend large parts of their life cycle outside park boundaries. Terrestrial 
ecologists do deal with migratory species, but usually on a different scale. 
Protection of migratory bird populations can be aided greatly through chains of 
sanctuaries — oases that birds can visit on their spring and fall treks. If the sanc
tuaries are high quality habitat and wisely placed, birds can remain airborne and 
relatively safe between them. 

Fish cannot hop from sanctuary to sanctuary. They must move through the water, 
continually vulnerable to potential hazards. Marine migrations resemble much 
more the movements of large mammals — for example, caribou. Terrestrial parks 
which try to protect such ungulate herds tend to be very large, and include key 
habitat components, such as wintering range and calving grounds. Even then 
strict hunting regulations and strong enforcement are necessary to conserve 
such migratory mammals. 

Marine fish in the northwest Atlantic commonly migrate yearly over large offshore 
areas, as well as inshore bays. Although inshore spawning beds can be identified 
for some species, key species in the marine food web spawn in open waters. The 
larvae and young then move across wide areas with the currents — in some cases 
outside Canada's international jurisdiction. For important species such as cod or 
capelin, certainly for species of particular aesthetic interest such as whales or 
seals, marine parks would have to contain the entire Grand Banks, or even more, 
in order to be large enough to protect stocks for most of their life history. Such 
parks are implausible, so other solutions must be found. 

For some particularly sedentary marine organisms, especially some shellfish, it 
might be reasonable to consider a park as serving a role in protection of the 
species. In a few other cases, habitat for a key life history step might be pro
tected, such as seabird breeding sites. But for the large majority of species, the 
very best management principles within a park will make little difference if activities 
outside park boundaries are detrimental to the species. Section 2.8 of the draft 
Marine Parks Policy document acknowledges that marine parks cannot have their 
resources managed in isolation. Nonetheless, Section 2.3, on "Fishing", implies 
that integrated management will consist of simply putting further restrictions on 
commercial fisheries with marine parks. Although this is both desirable and 
necessary in some cases (use of gear destructive to seabed, for example), it 
doesn't address the problem comprehensively enough. What will be done if 
whales which frequent a park damage fishing gear outside park boundaries? Will 
there be attempts to adjust traditional schedules for prosecution of fisheries to 
enhance stocks within park boundaries? If numbers of some fish within a marine 
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park decline although evidence indicates the stock is healthy overall, will there be 
pressure for changes in a nearby fishery? 

Specific problems of this type will arise frequently, because of the inappropriate-
ness of a park's spatial boundary to delimit in any meaningful way the space re
quired for many fish. It will be impossible to foresee all such problems. Therefore 
it is necessary to develop new modes of interaction between different branches 
of government (in this instance Fisheries and Oceans and Environment), so 
problems can be resolved without hostility or misunderstandings, and with 
genuine comprehension of the objectives of all participants. To do this will 
require some careful planning by people knowledgeable in interdepartmental 
workings — not general policy statements endorsing abstract concepts. And it 
must be done before any problems arise. Conflicts over uses of marine resources 
seem to become emotion-charged and of high public profile quickly. In such 
settings the wisest decisions are not always made. 

The third way marine ecosystems differ from terrestrial ones is in the quantitative 
variation in resources. While working on management models of birds and mam
mals in terrestrial ecosystems, I became accustomed to the degree of variation in 
abundance 'typical' of species. Dealing with this variability was the topic of count
less professional discussions, meetings and workshops. When I began working 
with marine resources, the 'typical' variation was vastly greater, as if terrestrial 
ecologists had to quantify the insects in their ecosystems rather than their birds 
and mammals. 

This large variation does not present any insurmountable management problems, 
but must be acknowledged. Because the population dynamics of fish and marine 
invertebrates can differ so much from those of birds and mammals, new strategies 
will be necessary to fulfill the conservation and preservation objectives of parks. A 
meaningful resource description and analysis (2.2.2 draft Policy document) is 
going to be a very different document than the description and analysis of a 
terrestrial park, requiring different methods, searching for different patterns, and 
needing different temporal scales. Reference is made in the draft Policy docu
ment to the function of marine parks as ecological benchmarks, to serve as 
standards for comparison with other marine sites. Fulfilling such a benchmark role 
will require a commitment to quantitative monitoring on a scale much larger and 
more expensive than a comparable project at a terrestrial site. Any survey or 
monitoring project within a marine park must provide for such large scale efforts, 
or be doomed to end up capturing little of value. 

The last factor I wish to consider is the educational role of a marine park. Access to 
the subject matter for interpretation and education will be restricted and difficult, 
and yet even more knowledge than usual will need to be conveyed. Unlike 
terrestrial parks, visitors to marine parks will usually be above the park, not 
physically in it. Atop the water column, visitors will be removed from the park's 
natural resources. Marine diving is a specialized skill; underwater chambers are 
extremely expensive to build and maintain. Both means of underwater access 
would be restricted to only certain sites, and certain conditions. Also, the typical 
visitor might be curious about our marine environments, and probably will know 
much less about them than he or she would about a terrestrial habitat. 

The interpretation and education functions of marine parks will challenge the 
creativity of staff even more than the resource protection and conservation 
functions will. There is wide consensus that 'hands-on' experiences make park 
interpretation most effective and meaningful. For the reasons presented above, 
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it may be difficult to provide high quality 'hands-on' marine experiences. Faced 
with such difficulties, superficial 'flash' and (pardon the pun) dry backup inform
ation may dominate many interpretation programs. On-site marine interpretation 
must consist of more than a walk along the rocky intertidal, a 45 minute trip out to 
'jig a cod with a real fisherman', and a plaque sticking up to mark a wreck. To maxi
mize the educational opportunity of marine parks, planners are going to have to 
attract particularly creative staff, and provide them with necessary funding for their 
ideas. Again, we are talking about lots of money and an openness to new ideas. 

I promised to end with some encouraging comments drawn from the draft Marine 
Parks Policy document. There are several. The uniqueness of marine eco
systems is clearly acknowledged (Section 2.0). So is the inappropriateness of 
any park boundaries for managing biological resources in a park (Sections 2.0 
and 2.1.3). The necessity for mitigation for activities outside the park is also 
mentioned (Section 2.2.4). I am encouraged that these topics have been 
broached. I remain concerned that people underestimate the magnitude of 
addressing the problems effectively. 

This leads to the final caution I also promised. When I began to work with marine 
ecosystems my serious problems arose not through lack of understanding of the 
ecosystem (although often I did — and may still — lack that understanding). The 
most serious problems arose when I assumed some knowledge I had gained in 
other contexts would transfer readily to marine contexts. It is not the case so 
often that one is better off assuming it is never the case, and occasionally being 
pleasantly surprised. Planners, developers and managers of marine parks should 
keep open minds, seek out many opinions, and listen to them all. It might take a 
little longer to do any specific job once; but that job, once done, will be much 
more likely to be done right. They will benefit, we will benefit, and most impor
tantly, future generations of Canadians will benefit from our efforts. 



The Role of Protected Areas in the Conservation of 
Coastal and Marine Resources 

Karen Brown 

Introduction 

It has been over twenty years since the First World Conference on National Parks 
(1962) invited "governments of all those countries having marine frontiers, and 
other appropriate agencies, to examine as a matter of urgency the possibility of 
creating marine parks or reserves to defend underwater areas...". Many countries 
have established marine protected areas along their coasts prompted by a con
cern to adequately protect and to manage coastal resources (Bjorklund 1974). 
However, the development of systems of marine protected areas still lags far 
behind that of terrestrial ones, and nowhere is it more evident than in Canada. 
Canada has, in fact, been applauded internationally for its excellent system of 
national parks. However, it is still in the throes of trying to launch its marine parks 
program. 

The purpose of this paper is to examine one aspect that has perhaps been the 
major cause in delaying the establishment of marine parks in Canada—the role 
of protected areas in the conservation of coastal and marine resources. 

The role of protected areas in the conservation of terrestrial resources is thor
oughly understood, and more importantly, is well accepted. However, concepts 
of conservation applied in terrestrial park environments have limited application in 
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the protection of marine resources. That is not to say that conservation of marine 
resources is not the primary objective in establishing marine parks but it has been 
necessary to rethink protected-area concepts in relation to the marine 
environment. 

Marine Ecosystems 

Conservation of ecosystems is considered to be an important role of protected 
areas. However, marine ecosystems have many unique characteristics that 
demand management considerations distinct from those applied to terrestrial 
ones (Ray 1976, Salvat 1976, Rooney et al.1978). 

Marine ecosystems are immensely larger, more complex and less understood 
than their terrestrial counterparts. Whereas on land ecosystems can be defined 
in physical space, the same is not true in the sea. The highly migratory nature of 
many marine fish and marine mammals makes it virtually impossible to define the 
physical limits of ecosystems. Less obvious but perhaps more significant is the 
fact that almost all marine organisms, including the sedentary species, have pe
lagic eggs and larvae and the open ocean currents are both nursery areas and a 
vehicle for transport. This mobility can involve movement over great distances 
depending on the nature of the currents involved. The problems associated with 
the ecological integrity of park boundaries on land are thus dramatically com
pounded in the sea. Since, comparatively speaking, large-scale movements and 
migrations are the rule in the sea and the exception on land, it would be extreme
ly unrealistic to establish marine parks because of the direct protection they afford 
individual species. As Ray (1976) points out, "...the only way to preserve species 
is to preserve whole ecosystems, and, for species of the sea, to preserve the 
huge biotic provinces of the sea itself. This is clearly not a possibility for marine 
parks and reserves alone...". Clearly, this differs dramatically from the protection 
role we envision for national parks. However, it should not be concluded that 
species conservation in a marine park is impossible. Marine protected areas will 
afford protection to marine species at certain (often critical) stages of their life 
cycle especially if the area is an important concentration area for that species. 

Critical Marine Habitat 

Another important role of protected areas is the conservation of marine habitat. 
In fact, the protection of marine habitat is often one of the major reasons for de
signating a protected area. However, identifying critical habitat in marine areas, 
especially in temperate, subarctic waters, is not an easy task. This is because 
critical habitat can be of two general types: fixed or transient. Fixed critical areas 
are fixed features of tangible physical character. They remain constant in location 
and are therefore readily located, surveyed, and mapped. Transient, critical areas 
are usually transient features of the water mass. They have specific attributes but 
not fixed boundaries, and may shift position with wind, tide or river inflow (Clark 
1977). 

The most obvious example of fixed critical habitat is a coral reef. Coral reefs are 
extremely important habitats in tropical waters due to the diversity of marine life 
that they support directly. It is therefore not surprising that the vast majority of 
marine parks (or their equivalents) worldwide are designated around coral reefs. 
Not only are coral reefs tangible critical habitat but they also can contain complete 
ecosystems as many tropical species' entire life cycle is associated with a reef. 
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Canada is not blessed with tropical coral reefs. If it were, undoubtedly a marine 
park would have been designated in the last twenty years. Much of the critical 
habitat in Canadian water is transient. The vast majority of marine fish, for exam
ple, are open water spawners and their eggs and larvae drift around in the water 
over the vast continental shelf areas. There are, in fact, few physically discrete 
breeding or nursery areas. Thus designation of parks for the specific purpose of 
protection of breeding habitat, unlike on land, is extremely difficult in the ocean. 

However, critical habitat is not only breeding habitat, but it also includes any areas 
where species concentrate at any time during their life cycle. Areas that supply 
nutrients to the oceans such as salt marshes, estuaries, coastal areas, and up-
wellings are also extremely important habitats deserving of protection. 

It should thus be obvious that marine parks will not play the traditional preser
vation role of national parks. They will not contain within their boundaries entire 
ecosystems, species' ranges or complete life histories as can be the case in 
terrestrial parks. However, a well designed system of marine parks will conserve 
portions of a species habitat and provide protection for certain stages of a 
species' life cycle, all of which will ultimately contribute to the conservation of 
that species. 

Overcoming the 'terrestrial bias' — and accepting that the role of marine parks is 
not diminished even though terrestrial concepts of preservation do not apply — 
has been the major stumbling block in the establishment of a marine park system 
in Canada. 

An additional complicating factor has been the debate over exploitation of re
sources within marine parks. However, it should follow from the above that the 
same mobility of marine species that precludes, in an ecological sense, the strict 
preservation role for marine parks, also precludes logical justification of a com
plete ban of resource exploitation. Man's fishing activities will affect fish popu
lations migrating in and out of a marine park, whether or not his activities are re
stricted in park waters. From a conservation perspective, fishing practices should 
not be destructive of habitat; conservative quotas should be set and wasteful 
fishing practices should be discouraged. If these guidelines are followed the im
pact of fishing on marine parks and marine populations in the park will be minimal. 

More importantly, it should be stressed that if marine parks are merely places 
where uses are prohibited, their size and consequently, usefulness, will be 
limited. The need for marine areas where particular controlled uses are encour
aged, particularly those that are compatible with conservation, cannot be over
emphasized. This approach will ultimately result in marine parks that are larger and 
more ecologically complete, and more people (including a greater cross section 
of society who engage in such use) will be recruited to the movement for marine 
conservation (Salm1982). 
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Resource Protection in National Marine Parks 

Claude Mondor 

In the century since the establishment of Banff National Park, Canada has 
recognized the importance of protecting significant examples of 
its natural heritage in a system of national parks. Four of our thirty-one national 
parks incorporate marine components of varying size within their boundaries: 
Kouchibouguac in New Brunswick, Forillon in Quebec, Auyuittuq in the 
Northwest Territories, and Pacific Rim in British Columbia. It is generally 
acknowledged that offshore areas within Canada's territorial sea, continental 
shelf, and 200-mile exclusive economic zone, as defined by international 
convention, have received relatively little protection. "Past conservation action 
has stopped, to a great extent, at the edge of the sea", as Wallis (1971) notes in 
his review of marine parks of the world. 

In retrospect, we are perhaps fortunate that the 'traditional' national parks concept 
has not been transferred to the marine environment. The protectionist philo
sophy, which has had a significant impact on our approach to resource manage
ment in our terrestrial national parks, has very limited application in the protection 
of marine resource. In the last ten to twelve years, Clark (1974), Ray (1974,1975), 
Ray and Morris (1972), Odum (1982), and other marine ecologists who have 
examined the problems associated with protecting coastal and marine eco
systems, have shown us that we cannot 'fence off parks in the marine environ
ment and guarantee the ecological health and protection of the enclosed area. 
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My goals in this paper are to outline briefly some ecological realities that affect the 
protection of marine resources in future 'national marine parks'. I also wish to 
elaborate on how Parks Canada's draft National Marine Park Policy (Mondor: 
Appendix 1), now in its final stages, reflects the unique physical and biological 
structure of marine eco-systems. Lastly, I hope that I will be able to convince you 
that land-type 'fences' in the sea do not reflect the workings of nature and that 
the conservation objectives of national marine parks, therefore, require a 
different emphasis than their counterparts on land. 

In reviewing the nature of coastal and marine ecosystems, three considerations 
are paramount. First of all, marine ecosystems are immensely larger, more 
complex, and less well-known than their terrestrial counterparts. Secondly, 
marine organisms and their food chains move over the oceans both laterally and 
vertically, often through great distances. The migration of the humpback whale in 
the Northwest Atlantic, which calves in the warm, tropical waters off Puerto Rico 
and the Dominican Republic and migrates north to feed on the Grand Banks of 
Newfoundland, Greenland, and Iceland is a case in point. Less dramatic and ob
vious, but perhaps more significant, is the transport of the eggs and larvae of 
almost all marine organisms by ocean currents. 

The last consideration of marine ecosystems that I will mention is their great 
susceptibility to what Ray (1974) has described as the 'downstream effect'. The 
'downstream effect', as the name implies, refers to the transport of silt, dioxins, 
insecticides, and other pollutants by major river systems, ocean currents aand 
tides, and to the effects in their wake. It also includes the often unforeseen 
impact of dams, diversions, dredging, and forest harvesting operations on water 
temperature, water flow, water clarity, salinity, nutrient, and food levels. 

Clearly, then, the unique physical and biological nature of marine ecosystems 
requires us to rethink our approach to planning marine parks. For example, 
although Parks Canada has defined a system of 29 marine regions (Mondor: 
Appendix 1.1) to serve as a framework for guiding the identification and selection 
of future national marine parks. The size, mobility, complexity, and our ignorance 
of marine ecosystems preclude developing a classification scheme that is precise 
and long-lasting. It will require periodic updating, or perhaps even replacement, 
as our scientific knowledge of the oceans advance. 

These considerations mean that we cannot aspire to include marine systems in 
toto in a national marine park, although certain exceptions may exist. The nature 
of oceans also makes it very difficult for park planners to identify boundaries for 
potential national marine parks that are ecologically meaningful. 

The nature of marine ecosystems also beckons us to adopt an approach to 
resource protection different from the one we have become accustomed to with 
terrestrial national parks. 

The high mobility of the living and non-living constituents in the water column 
suggests that the prohibition of commercial fishing in marine parks cannot be 
defended on ecological grounds. It is not surprising, therefore, that most marine 
parks established worldwide in the last decade, such as Biscayne National 
Monument in Florida and the Great Barrier Reef Marine Park in Australia, allow this 
form of resource utilization. Commercial fishing is also permitted in the various 
marine sanctuaries established and administered by the National Oceanic and 
Atmospheric Administration (U.S. Department of Commerce 1982). 
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The Parks Canada Policy for National Marine Parks (Mondor: Appendix 1) 
provides for the continuation of commercial fishing in future national marine 
parks, but overfishing will be flatly prohibited. Fishing will be regulated according 
to a marine park fisheries management plan prepared at the time of park establish
ment specifying seasons, open and closed areas, quotas, allowable gear, and all 
other regulations relevant to each fishery. Efforts will also be made to phase out 
the use of indiscriminate methods of fishing and gear that are destructive to the 
sea floor habitats and/or detrimental to marine park ecosystems. The high mobility 
and dynamic nature of the marine ecosystem has encouraged us to take a new 
look at zoning in national marine parks. Temporal zoning is one possibility which, 
for example, might prevent visitor access to or commercial fishing near fish 
spawning grounds, seabird colonies, or whale calving areas during the repro
ductive season but allow it throughout other less critical periods. Vertical zoning 
whereby the sea floor and water surface have separate zoning plans is also under 
review. Vertical zoning would therefore permit the absolute protection of critical 
seabed species or habitats while, at the same time, permitting recreational, 
transportation, and other uses to continue at or near the surface of the water 
column. 

The susceptibility of national marine parks to 'downstream' effects demands that 
they be managed in a broad regional context, including both land and sea, if they 
are to achieve their conservation objectives over the long term. Ray and Morris 
(1972), in particular, have emphasized the 'regional management' approach to 
marine resource management. The prime importance of marine parks is not 
necessarily the direct protection of species or habitats per se, although this is 
still an important objective. Rather, research and monitoring of the effects of 
man's actions, and the effective transfer of this new information to mitigate those 
actions that degrade the quality of the marine environment, become primary 
objectives in marine parks. The draft Parks Canada National Marine Park Policy 
incorporates this "indirect protection" concept by strengthening the research, 
monitoring, and information dissemination roles of national marine parks relative 
to national parks. This draft policy also incorporates provisions whereby the park's 
fishery management plan must take into account the regional fisheries manage
ment plan prepared by Fisheries and Oceans Canada. Furthermore, the Parks 
Canada draft Marine Parks Policy has a provision where "Parks Canada will review 
and comment upon environmental impact assessments for proposed develop
ments which are near established or potential marine parks," in order to ensure 
that 'downstream' effects are minimized or prevented altogether. 

We must take a new broader look at the protection of marine resources. The 
direct protection of marine species in the limited confines of a national marine 
park does little to preserve most marine organisms because of the size, mobility, 
complexity, and our ignorance of marine ecosystems, as well as their suscepti
bility to 'downstream effects'. Protection of a few species, especially during critical 
life history periods, or a critical portion of habitat, is a valid objective for any marine 
park, but more parks will have limited opportunities for such protection. In the 
long term, the ecological integrity and protection of marine resources in marine 
parks will depend upon our ability to research and monitor man's impact on these 
areas and to apply this information to mitigate hazardous 'downstream' effects. 
Such mitigation will require park managers to co-operate with other agencies 
operating on land or the sea to prevent and control deleterious changes. 

In brief, the application of the 'park concept' to the ocean must reflect the 
biological and physical structure of the ocean itself, or else it will not work at all! 
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Protecting Underwater Heritage 

Susan B. M. Langley 

Introduction 

Recognition of submerged cultural heritage is not a recent phenomenon. In the 
1832 edition of Principles of Geology, Charles Lye 11 entitled a chapter "On the 
imbedding of the remains of man and his works in subaqueous strata." He pre
dicted that: 

... it is probable that a greater number of monuments of the skill and industry 
of man will in the course of ages be collected together in the bed of the 
ocean, than will exist at any one time on the surface of the Continents. 
(Lyell 1832, p. 258) 

There are, however, significant gaps between recognition of the existence of an 
underwater heritage, the recognition of a need to preserve these remains, and 
the active implementation of steps to protect and preserve a particular site. The 
realization that submerged remains merit protection was not made until the mid-
twentieth century. This was largely because Self-Contained Underwater Breath
ing Apparatus (SCUBA) was not commercially available until then; it was first 
marketed in 1951 in Canada and 1952 in the United States. Hence, access to 
these resources was no longer limited. 
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Measures to protect submerged remains have taken many forms at various levels 
of government. These include international agreements, resolutions, and re
commendations, as well as related or relevant legislation at national and regional 
levels. Marine parks represent an important facet of the latter, the full potential of 
which has only recently been recognized. 

Initially this paper examines legislation that deals generally with "heritage remains" 
at the international level and federally within Canada. Underwater parks and 
protected zones are then discussed as a pro-active method of protecting sub
merged cultural heritage. 

General Legislation 

International 

There have been eight assemblies at the international level that have produced 
documents relevant to heritage resources now under water. 

The first international consideration of the existence of underwater archaeologi
cal sites is found in the UNESCO Recommendation on International Principles 
Applicable to Archaeological Excavations. This was adopted at the U.N. General 
Conference held in New Delhi in 1956. One problem with it is that some aspects 
of the 'recommendation' were not consistent with existing law-of-the-sea agree -
ments. It was argued that some of the "principles" could be construed as en
couraging states to expand their jurisdictional claims seaward. Jurisdictional 
disputes and the need for clarification of territorial and zonal definitions later 
resulted in the First U.N. Law of the Sea Convention in 1958. The area of the 
continental shelf was one of the major subjects of discussion. 

The continental shelf was defined as: 

[tjhe seabed and subsoil of the submarine areas adjacent to the coast but 
outside the area of the territorial sea, to a depth of 200 meters or beyond 
that limit, to where the depth of the super-adjacent waters admits of the 
exploitation of the natural resources of the said areas. (Shore 1972, p. 674) 

The Convention on the continental shelf permitted states to claim sovereign 
rights to explore for and exploit natural resources found in or on certain areas of 
the seabed. These resources included mineral, non-living, sedentary resources 
(i.e. not fish). The most obvious question arising with regard to this convention 
was, did the reference to non-living resources include shipwrecks or their con
tents? The International Law Commission published the comment that by the 
clause in question: 

[Ijt is clearly understood that the rights in question do not cover 
objects such as wrecked ships and their cargoes (including 
bullion) lying on the seabed or covered by the sand of the sub
soil. (Shore 1972, p. 675) 

Article 5 of the Convention on the Continental Shelf states that exploration of 
resources on the shelf should not: 

...result in any interference with fundamental océanographie or other 
scientific research carried out with the intent of publication, but that the 
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consent of the coastal State shall be obtained in respect of any research 
concerning the continental shelf and undertaken there. (Shore 1972, 
p. 675) 

Respecting this article, the International Law Commission responded that: 

...the coastal State will not have the right to prohibit scientific research... 
The consent of the State will only be required for research relating to the 
exploration or exploitation of the seabed or subsoil. (Miller 1973, p. 22) 

The first commentary obviously intends for salvage law to prevail where wrecks 
are concerned. However, is marine archaeology a form of salvage or is it "funda
mental océanographie scientific research?" Could a salvor who publishes the 
results of an endeavor legitimize a project as scientific? The phrase "and under
taken there" has stimulated much discussion. It is not clear whether it refers to 
permission of the coastal state being required only if the activity took place 
physically on the continental shelf, or does it include such exploration using 
remote sensing devices and not involving direct contact with the seabed? 
Archaeological projects are in an ambiguous position as they would involve 
movement of sand but would not be directly concerned with the continental 
shelf. While there are many opinions on the subject, the general consensus is 
that archaeological research is one of the freedoms of the high seas and does 
not require the consent of the coastal state (Langley 1983, pp. 44-47). This may 
be seen as a double-edged sword in that a need to request permission would 
also provide an avenue for additional protection for submerged remains. 

The 1958 meetings to codify the Law of the Sea are important because signi
ficant questions were raised, if not solved. Also, it was acknowledged that a place 
for underwater archaeology had to be found within the international framework. 

In 1969, the Council of Europe adopted the European Convention on the 
Protection of the Archaeological Heritage. Although it made no specific refer
ence to submerged sites, this Convention supported previous agreements and 
raised the issues of site protection, consistent and regulated scientific research, 
dissemination of information, and prevention of illicit excavations and sales of 
artifacts. Concern about the latter led to the UNESCO Convention on the Means 
of Prohibiting and Preventing the Illicit Import, Export and Transfer of Ownership 
of Cultural Property. Meetings began in Paris in 1970, and the Convention came 
into force for signatory states in 1974. Although the purpose is to provide uni
form international principles to control the "antiquities blackmarket", there is no 
reference to underwater cultural remains, nor does it require signatory states to 
enforce the export laws of other nations. It also places responsibility for the im
plementation of protective measures on the state from which the artifact came. 
These requirements are rather Utopian in nature and put the onus for artifact 
recovery on the state of origin. While this is possible for wealthy industrialized 
nations, it is not possible for culturally rich but economically poor countries. The 
obvious difficulty is that it is usually the latter which are victimized. This Conven
tion was followed closely by the UNESCO Convention for the Protection of the 
World Cultural and Natural Heritage, drawn up in Paris in 1972 and in force since 
1975. This document is largely a reiteration of the Illicit Trade Convention and 
shares its strengths and weaknesses. 

In 1972 and 1973, respectively, resolutions were passed by the First Internation
al Congress of Maritime Museums of the Atlantic Basin and by the Stavanger 
Maritime Museum Conference. These expressed apprehension about inade
quate legislative protection for marine archaeological sites and inadequate 
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funding to implement it where institutional arrangements exist. Concern over 
commercial and recreational threats to submerged sites was also voiced. 

In spite of the questions raised by the First U.N. Law of the Sea Convention and 
concerns expressed by the numerous subsequent meetings cited here, the 
inclusion of articles pertaining to the "underwater cultural heritage" in the Third 
U.N. Law of the Sea Convention was possible only because of the insistence of 
the Greek representative. This Convention was convened in 1974 but was not 
signed until 1982. Although UNESCO has published two edited volumes on 
underwater archaeology (UNESC01972; 1981), only two articles of the Law of 
the Sea Convention pertain to this area of study. The first of these states that: 

All objects of an archaeological and historical nature found in the Area shall 
be preserved or disposed of for the benefit of mankind as a whole, particular 
regard being paid to the preferential rights of the State or country of origin, 
or the State of cultural origin, or the State of historical and archaeological 
origin. (UNCLOS 1982, Article 149). 

A number of criticisms were directed toward this Article. It offers insufficient pro
tection on the following basis: the Seabed Authority has the power to license 
exploration of the deep sea bed but does not require the reporting or protecting 
of any cultural discoveries made incidental to such exploration. In addition, the 
Authority lacks the expertise to make value judgments regarding the preservation 
or destruction of marine archaeological sites. Also, the phrase "preserved or 
disposed of" has already caused conflicts — whether to lose the site or incur 
the expense of suspension of construction or exploratory projects (Prott and 
O'Keefe 1978, p. 93). Potential conflicts can be seen as well in the section 
giving preferential rights to so large a number of states. 

The second article includes "Archaeological Objects and Objects of Historical 
Origin Found at Sea." While not present in the draft version, its inclusion in the 
final Convention has silenced many of the criticisms of Article 149. However, 
it has no effect on the "laws of salvage or admiralty" and enforcement of the 
agreement remains difficult. Cultural resources rate comparatively low on the 
international priority scale. As one authority points out: 

Administratively, my impression is that marine archaeology has fallen through 
the cracks between administrative agencies and offices. Cultural property 
are generally handled by one office ...law-of-the-sea issues are handled by 
distinctly different offices. The one defers to the other, and vice versa, in 
such a way that no one office assumes responsibility... (Miller 1973, p. 34). 

The most comprehensive examination of submerged archaeological sites to date 
is the Council of Europe Parliamentary Assembly Report on the Underwater 
Cultural Heritage, adopted in 1978. The Report and its recommendations were 
initiated out of concern that underwater submerged heritage remains would not 
be given sufficient consideration at the Law of the Sea Convention. Its purpose is 
to establish detailed provisions to be applied throughout Europe at national and 
international levels. It addresses six points: the academic status of underwater 
archaeology; the availability of staff, equipment, and facilities; funding; legislation; 
implementation and enforcement of legislation; public relations and dissemina
tion of information. Numerous suggestions are made for the resolution of these 
problems, including the drafting of a Convention on the Underwater Cultural 
Heritage to be presented to the U.N. (Roper 1978, pp. i-iv; Langley 1983, 
pp.68-78). 
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As these conferences and assemblies demonstrate, most problem areas have 
been identified; but few of the resultant documents offer any concrete solutions. 
The best suggestions to date are those in the report of the Council of Europe 
(Roper 1978). While some are unrealistic, others such as the creation of pro
tective zones or parks are feasible and valuable. 

Canadian Federal Policy and Legislation 

The following examines the impact of international agreements at the federal 
level in Canada. There are two types of international law: conventional and 
customary. The former involves agreements with documented parameters and 
is the highest form of legal obligation. The second type, customary, connotes 
tradition and is best seen as an unwritten code of conduct. 

In comparing international to domestic law, the most obvious difference is the 
absence of a central agency at the broader level. International agreements 
pertain only to relations between states and often rely on a degree of reciprocity. 
The incorporation in domestic law of such agreements cannot be required, but 
some conventions by their basic nature oblige embodiment at the national level. 
An example is the Canadian Cultural Property Export and Import Act (1974), 
which followed closely on the heels of the UNESCO convention on illicit trade. 
This is a concise and practical document but suffers the perennial problem of 
being difficult to enforce. 

Canada is party to all of the major, culture-related international agreements as well 
as many lesser-known conferences. In fulfilling the obligations of these docu
ments, Canada has established the Canadian Conservation Institute (CCI) and 
contributes regularly to the World Cultural Heritage Fund. In 1977, fishing zones 
were expanded to 200 miles (Surette 1981). In addition to anticipating the Third 
U.N. Law of the Sea Convention decision, this expansion facilitates a partial im
plementation of the Council of Europe's recommendation that states attempt to 
create a 200-mile cultural protection zone (Roper 1978, pp. ii-iii). It also permits 
the planned replacement of the Canada Shipping Act (Revised Statutes of 
Canada 1979, chapter 29) with the Maritime Code. The Shipping Act is the 
instrument by which federal authority is exercised over wrecks, sunken aircraft 
and parts thereof, cargoes, and personal possessions of individuals now under 
water. In view of the fact that salvage law received preeminent treatment, often to 
the detriment or exclusion of submerged heritage resources, the Maritime Code 
was drafted. The latter will limit salvage or prohibit it in sensitive areas. It enables 
the designation of historic districts or areas under water (for example, Louisburg 
Harbor). It is, however, restricted to historic, nautical remains. Non-vessel and 
prehistoric sites are not covered because the bureau that applies the Shipping 
Act is the Ministry of Transportation, and it is not empowered to deal with non-
vessel remains. The Maritime Code can only take over the present powers 
of the Act. 

Federal legislation dealing with submerged cultural resources may be seen as 
concerned primarily with historic sites of national importance. These sites are 
usually vessels; and no consideration is given to inundated prehistoric remains, 
except as might be extrapolated from acts offering general protective coverage. 
The preference for shipwreck sites is self-evident: they can usually be speci
fically identified, and it is easier for the federal government to lay claim to such a 
site via the Canada Shipping Act/Maritime Code. 
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One act which applies to prehistoric remains is the Cultural Property Export and 
Import Act discussed above; however, it offers only partial protection to archaeo
logical remains since it is concerned with movable objects. It is therefore not 
pertinent to archaeological features and is applicable only after the item is no 
longer in situ. Where a site is involved, this comes too late as the provenience 
has been lost. It is also limited to situations where an export permit is being 
sought, although it does recognize the threat posed to submerged areas by 
such projects as harbor works. The Act is difficult to apply because of the in
consistencies of provincial legislative acts and by the hesitancy of provincial 
governments to implement what protective measures do exist. Additionally, if 
objects have been illegally garnered, it is unlikely the offender would seek an 
export permit. Unless there is a concerted effort made to detect such contra
band, chance discoveries at customs are the best that can be expected. 

With respect to Article 149 of the U.N. Third Law of the Sea Convention, the 
Canadian government usually welcomes input and interest from the state of 
origin, where this can be determined. For example, the British have demon
strated interest in the Breadalbane in the Arctic, and the Basques have shown 
interest in the San Juan in Labrador. Neither of these situations have involved 
any claim or request by these states for the return of any portion of artifacts from 
these sites. The federal government does not have any specific policy in this 
regard and is unlikely to develop one until necessary. The probable result is that 
an agreement would be reached comparable to that between the Netherlands 
and Australia since it appears to be a viable precedent (Langley 1983, p. 86). 

Provincial Initiatives 

International agreements have little effect provincially. This type of influence 
usually comes via federal legislation. Often, however, national responses are 
brought about by actions initiated by the provinces. 

There have been a number of federal-provincial disputes related to offshore 
natural resources exploration/exploitation (Langley 1984, p. 24; 1983, pp. 121, 
128-130,150-154). These have largely been resolved and it is not anticipated 
that the new Constitution will have any effect on the outcome. 

To summarize: Only four provinces have heritage legislation that makes specific 
reference to both historic and prehistoric submerged sites (Alberta, British 
Columbia, Newfoundland, and Nova Scotia). Ontario has only Provincial Parks 
regulations to deal with the sites associated with Fathom Five Provincial Park, and 
for a number of years has been considering amending the Ontario Heritage Act 
(Statutes of Ontario 1975, chapter 87). The Ministry of Culture and Citizenship 
has also established a branch to manage submerged remains, hence the future 
in this area is promising. The other provinces and territories offer varying degrees 
of legislative protection but none expressly mention submerged sites (Langley, 
1983, pp. 158-215). 

It is in the area of underwater parks that the provinces excel. The key role they 
play in the management of submerged heritage resources is examined in the 
subsequent section. 
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Underwater Parks 

International Efforts 

The term "park", as opposed to "preserve", connotes a relationship to recreation, 
interpretation and environmental education. It is intended for public use and en
joyment while still offering protection to the resource(s) for which it was initially 
created. Preserves are intended to maintain the integrity of the resources con
tained therein, usually by limiting access and interference with the area. This 
concept can apply equally to natural and cultural resources. There are many 
examples of preserves to protect rare or endangered species of wildlife. In fact 
Japan leads the world with 160 marine parks (Wilbur 1985, pp. 73, 75). An exam
ple of a type of cultural preserve is war graves. There is a movement afoot to have 
known aircraft and submarine wrecks from the Second World War designated as 
tombs and protected internationally (Prott and O'Keefe 1978, p.102). Converse
ly, areas like Truk Lagoon have great educational value. Human remains were 
removed for burial by a Japanese delegation, and the vessels serve as one of the 
world's most popular dive sites. In addition, wrecks usually enhance sealife in the 
vicinity since they form artificial reefs. Parks combining both elements are in
creasing in numbers worldwide. 

The concept of marine parks was first publicized at the international level in 1962 
at the First World Conference on National Parks. There, the governments of 
nations with associated marine environments were invited to: 

... examine as a matter of urgency the possibility of creating marine parks or 
reserves to defend underwater areas from all forms of human interference 
... [and the Convention further recommended] the extension of existing 
national parks and environmental reserves with shorelines, into the water 
to the ten fathom depth or the territorial limit or some other appropriate 
boundary. (U.S. Department of the Interior, 1962) 

The rather severe approach of using underwater parks to "defend underwater 
areas from all forms of human interference" has become ameliorated in light of the 
recognition that cultural resources need to be managed, not hoarded. Not all re
sources merit curation, and these can form the focus of interpretive and educa
tional programs. The current status and development of underwater parks was 
discussed at the First World Conference on Cultural Parks held in Mesa Verde, 
Colorado, in 1984 (Hohlfelder (in press); Langley (in press); Lenihan (in press)). 

Canada's Interest in Underwater Parks 

Although the federal government of Canada had set aside reserve areas as early 
as 1885, a formal enactment was not made until 1930. The National Parks Act 
(Revised Statutes of Canada 1972, chapter N-13; 1974, chapter 11) was to clarify 
that "these places were to be used by the public so as to leave them unimpaired". 
(Canada 1980, p. 7) The Act makes no reference to submerged archaeological 
sites, but this is not surprising as it predates the availability of diving equipment. 
It does, however, offer blanket protection to everything within park boundaries 
(Revised Statutes of Canada 1972, chapter 189, section 4, subsection 3). 

Due to great increases in tourism in the 1960s, policies for protection that em
phasized interpretation and education were issued for national parks (1964) and 
national historic sites (1967). With the increasing numbers and sizes of desig-
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nated historic sites and parks came other changes such as the transferral of 
responsibility for certain historic canals to the National Parks Branch. This was 

"... in recognition of the fact that their primary importance had shifted from 
their use as commercial routes to their status as historic and recreational 
resources." (Parks Canada 1980, p. 7) 

While no specific concern was expressed regarding submerged cultural remains, 
endorsement of the marine park recommendation of the First World Conference 
on National Parks was taking place. Between 1969 and 1972 Canada established 
four coastal national parks. Unfortunately, of these only one — Pacific Rim Nation
al Park on the west coast of Vancouver Island — is actually marine-oriented. In 
1972, Parks Canada proposed a new concept: Byways and Special Places. 
These include heritage rivers, national marine parks, and historic waterways. 
Remains beneath these waters have not been considered. The government's 
involvement has been limited largely to control and access. One suggestion 
Parks Canada makes for use "... where the less flexible national parks approach 
is unworkable because ... of extensive private ownership or ongoing resource 
extraction" is that Agreements for Recreation and Conservation (ARC) be made 
jointly between the federal government and particular provinces, including 
regional, municipal and local groups (Canada 1980, p. 53). Such co-operative 
efforts might be applied to areas with combined historical and water routes. In 
1975 an ARC was signed to protect three heritage canals in Ontario. 

Four areas are presently being considered for the site of the first marine national 
park. The proposed parks are: West Isles in the Bay of Fundy, New Brunswick; 
Flower Pot Island of Georgian Bay Islands National Park (which would incorporate 
the present Fathom Five Provincial Park and nearby Cyprus Lake Provincial Park 
in Ontario); the Saguenay Fjord and Mongan Islands in Quebec; Indian Arm Pro
vincial Park in British Columbia. Of these only the Ontario park has a cultural as 
well as a natural focus. 

Provincial Efforts 

As is clear from the preceding discussion, it is at the provincial level that the most 
action has been taken to establish marine and freshwater underwater park and 
preserve areas. Most but not all of these were created for the conservation of the 
natural marine environment. There is, however, an increasing trend toward the 
designation and preservation of archaeological remains. 

There are underwater archaeological societies in several provinces actively parti
cipating in surveys and excavations of submerged cultural remains. Two have met 
with success in influencing the amendment of provincial legislation to protect 
cultural remains under water adequately: the Newfoundland Maritime Archaeo
logy Society (NMAS) and the Underwater Archaeology Society of Nova Scotia 
(UASNS). In British Columbia, the Underwater Archaeological Society of British 
Columbia (UASBC) has carried out comprehensive surveys and inventories off 
the British Columbia coast and has been responsible for the official designation 
of four vessels as heritage sites, around which protective zones have been 
established. More are pending. The Society has placed plaques on these 
vessels describing the ships and requesting that divers respect the integrity of 
the site. Mooring floats have been installed to minimize anchor damage, and the 
UASBC continues to monitor these sites and report to the British Columbia 
Heritage Trust. 
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Most provinces rely on provincial parks acts and some form of heritage or conser
vation legislation to protect resources. In some areas combinations of acts are 
necessary to compensate for legislative inadequacies. For example, in British 
Columbia there are three acts which can be implemented singly or in combina
tion. These are the Land Act (Revised Statutes of British Columbia 1960, 
chapter 206; 1979, chapter 214), the Parks Act (Statutes of British Columbia 
1965, chapter 31) and the Heritage Conservation Act (Revised Statutes 
of British Columbia 1979, chapter 165). 

Summary and Conclusions 

Summary 

The resolutions and recommendations passed by most of international con
ferences are usually rife with truisms. They are necessarily vague and often 
redundant — each gathering pointing out the same problem areas as if dis
covering them for the first time. Few concrete suggestions are offered and 
probably could not or would not be enforced if they were made. The main prob
lem is the absence of an enforcement mechanism at the international level. 

In spite of the fact that most Canadian legislation focuses only on nautical 
remains, there is good potential for better heritage protection nationally. 
Improvements are underway in the form of the Maritime Code; however, 
consideration is still needed for other types of non-vessel sites, such as 
prehistoric remains. 

Major problems include developing/implementing the means to ensure the 
enforcement of legislation, the need to develop cultural resource management 
programs for submerged sites in existing national parks and the need to create 
more national parks with marine foci that take subaqueous cultural resources into 
consideration. 

The provinces have the best potential for park establishment and the manage
ment of heritage resources now under water. The most urgent requirement at 
this time is sufficient funding to enable better management of these remains, 
including enforcement of legislation. Many provinces are undertaking the amend
ment of heritage preservation acts, and improvements are taking place as general 
interest increases and stimulates the spread of interpretive and educational 
projects. 

Conclusions 

Canada has not yet adopted the suggestions made by the Council of Europe 
and is not likely to do so until these have been more widely accepted and im
plemented in Europe; however, support for the recommendations as well as 
adherence to existing agreements should be encouraged. In addition, more 
stringent legislation needs to be developed and sufficient funding endorsed to 
permit the enforcement of existing and planned legislation. Having legislation 
which cannot be enforced is the same as having none. 

The establishment of a national umbrella group or the development of pan-
national legislation to permit standardization of procedures and enable the 
production of consistent and comparable reports has been suggested by 
Langley (1983, chapter 6) and subsequently by the Canadian Archaeological 
Association (CAA Newsletter 1983, pp. 1-5). Provincial branches would be 
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responsible to a "central agency" and could be made up of representatives of 
government, academic and commercial spheres to ensure equitable treatment 
of all parties. 

The courts must be encouraged to take a more serious view of legislative in
fractions. Persons convicted of violations should receive penalties closer to the 
maximum limits stipulated by heritage legislation. The non-renewable nature of 
archaeological remains must be emphasized. This is especially important where 
subaquatic sites or artifacts are involved since deterioration of waterlogged re
mains begins on their exposure to air. 

The development of extensive educational, interpretive and management 
programs serves many purposes. It serves the public, from whom all funding is 
derived howsoever indirectly, and to whom all such work is ultimately responsible. 
A good rapport must be created with the diving community, which aids in encour
agement of site conservation and can lead to active site reporting and recording. 
It can create a pool of interested/concerned and educated laypersons from which 
to draw expertise and manpower to survey, inventory, or monitor sensitive areas. 

With the rapidly increasing numbers of sport and commercial divers, it is impera
tive that adequate heritage legislation be well thought out in advance and not 
hastily drafted in a reactionary manner as specific situations arise. While inter
national co-operation to this end is an admirable aim, it is more feasible and 
realistic to attempt first to realize these goals at national and provincial levels. 
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Systemic Environmental Damage: 
The Challenge to International Law and 
Organization 

Douglas M. Johnston 

1. The New Environmentalism: Scope and Focus 

This is the age of ecology. Like it or not, we are all the children of Hiroshima and 
Rachel Carson. Today, 40 years after Hiroshima, we are infinitely more sophis
ticated about the range of threats we pose to the planet and the harms we 
actually inflict. As our ecological understanding improves, both the scope and 
focus of our environmental concerns become more clearly defined. Yet we are 
still in the infancy of environmental management. For many kinds of serious 
environmental problems, effective "solution" is still beyond reach. 

One of the most significant effects of the environmental movement has been its 
tendency to force governments, both individually and collectively, into long-
range planning. It now seems a long time ago when non-socialists first made fun 
of early Soviet efforts to engage in five-year phases of economic planning. Today 
one still encounters the occasional bias against long-term planning as an unduly 
pretentious mode of human behavior, especially in economic affairs where so 
many variables seem to float beyond the reach of government controls. But few 
of these critics are likely to challenge the need for a long-range planning ap
proach to contemporary environmental management. 

! 
I 
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The case for environmental planning begins with the perception that we are 
entering a new age of environmental danger, a period when we must begin to 
design and implement effective institutional measures to counter the most 
intractable of our environmental problems. These are the problems associated 
with "systemic environmental damage": that is, those that come closest to 
threatening the security of the biosphere. (1) 

The new environmentalism might be regarded as the fourth in a series of 
"revolutions" in the development of our environmental consciousness. The 
first period, which began 150 years ago, has been described as the "romantic" 
phase. (2) The second period, beginning in the early twentieth century, was both 
"scientific" and "bureaucratic", characterized by advances in our understanding 
of resource conservation requirements and the application of that knowledge to 
the purposes of management. (3) In the third "populist" period, beginning in the 
late 1950s, global media attention was captured by major environmental con
cerns, such as oil spills, deforestation, endangered species, and toxic chemicals. 
These concerns alerted the public to the danger of placing uncritical trust in the 
manager and gave rise to the process of public participation in environmental 
planning. (4) In the mid-1980s, the new "systemic environmental damage" 
perspective suggests the need to "change the agenda" by rethinking some 
basic assumptions about our social and economic priorities. (5) For example, in 
developing as well as developed countries, we may have to reevaluate our 
capacity for the management of environmental risks (6) and the relationship 
between jobs and sustainable growth. 

Above all, the new environmentalists will find it necessary to take a systematic 
approach to the problems of "systemic environmental damage". It will no longer 
be sufficient to respond to mere symptoms of environmental stress. Ways will 
have to be found to integrate the relevant areas of knowledge with the most 
appropriate modes of preventive, as well as remedial, action. Some insight may 
be expected from projected systems analysis applied to the major components of 
the biosphere. (7) Within large frameworks such as the World Conservation 
Strategy scientists will have different ways of focusing on the most intractable 
environmental problems of our era. 

For the international lawyer, the choice of the most intractable problems of "sys
temic environmental damage" will be made with a view to the feasibility of pro
ducing effective institutional arrangements for purposes of prevention, pro
tection and control. The process of merging scientific (critical) and institutional 
(feasible) criteria for the choice of focus began in the late 1960s with the planning 
for the United Nations Conference on the Human Environment, which was held 
at Stockholm in 1972, and was accelerated with the establishment of the United 
Nations Environment Program in 1973. Under UNEP auspices scientists and 
lawyers now have regular and frequent opportunities to merge their criteria for the 
establishment of the new agenda for international environmental action at the 
global level. (8) 

2. Eight Problems of Systemic Environmental 
Damage 

It may be premature to offer a complete list of the major problems of "systemic 
environmental damage" that must be dealt with by the international community in 
the next fifteen years. In order to discuss the challenge to international law and 
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organization, perhaps it is sufficient to consider the claims of eight examples of 
systemic environmental problems. Arranged somewhat in the order of intrac
tability, these are:(i) climate change; (ii) systemic food production failure; 
(iii) desertification; (iv) deforestation; (v) long-range transboundary air pollution; 
(vi) ozone destruction; (vii) ocean contamination; (viii) the endangerment of 
species. Most of these subject areas, it should be noted, overlap with at least one 
of the others. 

(i) Climate Change 

The most difficult aspect of this problem is that it may be beyond human capability 
to deal effectively with it. The best available scientific evidence suggests that the 
earth has been cooling gradually for the last 6,000 years and that this trend may 
be expected to continue for several thousand years, resulting eventually in the 
re-establishment and expansion of continental glaciers. The causes that produce 
climate change are chiefly natural. Energy plays the largest role in determining 
climatic conditions, and it comes from the sun. Within the "climate system" four 
environmental influences are constantly at work: atmosphere, hydrosphere, 
cryosphere (ice), and lithosphère (land). These components "interact con
tinuously with one another... on a wide spectrum of space and time scales". (9) 
One might be glad to think that international lawyers have no responsibility for 
deflecting this distant but natural disaster, but the evidence also shows that 
human activity plays an appreciable and increasing role in climate change. Human 
intervention now occurs on a significant scale through the accelerating injections 
of carbon dioxide into the atmosphere. It is believed by some scientists that this 
increase of carbon dioxide may eventually have a profound warming effect on the 
global climate, "taking us back to something like the climatic conditions prevalent 
6,000 years ago or to even warmer conditions". (10) Therefore, the second most 
difficult aspect of the phenomenon of climate change is the question of what kind 
of damage, if any, we should be anticipating. It is arguable "whether the carbon 
dioxide increase is, on balance, beneficial or detrimental to life as we know it on 
our planet". (11) Short-term "weather change" has become a matter of interest to 
international lawyers because of the international aspects of "weather modifica 
tion". (12) Long-term, systemic "climate change" raises many basic questions that 
cannot yet be answered so as to permit effective response at the level of 
international law and organization, but it may not be too early for the international 
lawyer to take up some preliminary facilitative tasks. (13) 

(ii) Systemic Food Production Failure 

Surely nothing is more heart-rending than the horror of famine. Since the begin
ning of recorded history — and no doubt much earlier — human famine has 
always been present on this planet. Ironically, as human populations have 
swollen, the toll of famine has become more terrible. Some observers tend to 
elevate overpopulation beyond the level of a contributory factor to that of the 
principal cause of famine. But the truth seems to be more complex: the food 
production systems of this planet are undermined by a combination of causes 
which include not only overpopulation but a range of natural, attitudinal and 
structural (socio-economic) causes. Many of the human-related factors can be 
classified collectively as "ecological degradation". (14) Faced with a sufficiently 
alarming calamity, such as that of the current famine in Africa, the international 
community has demonstrated its ability to put aside its political differences in 
order to provide temporary relief on a global scale, but the relief is too little and 
too late for the millions of victims who succumb to famine each decade of the 
modern age. Famine prevention is obviously the only satisfactory form of 
"solution" to this order of "global problem". The prevention of systemic food 
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production failure is a matter of great concern to FAO, UNICEF, and other inter
national organizations, and valiant efforts have been made to that end, but an 
effective global strategy has yet to be implemented, and it is not yet clear what 
contributions should be expected from the domain of international law. 

(iii) Desertification 

Over one-third of the earth's land surface is too dry: extremely arid, arid, or semi-
arid. Aridity is "a malignancy undermining the food-producing capacity of Africa, 
Asia and Latin America," (15) and the problem is getting steadily worse. The arid 
zones of the earth are expanding. (16) This trend, described as "desertification", 
takes the form not only of desert encroachment, such as the southward-creeping 
spread of the Sahara, but also of the creation of dessicated, desert-like lands in 
areas such as Botswana that are remote from the "edge" of the great sandy 
deserts. Both problems of desertification have little to do with climate change, 
although the lack of precipitation is obviously a natural precondition. (17) In larger 
part, desertification is the result of human activities: overgrazing, overcultivation, 
deep-well drilling, deforestation, indiscrimate use of fire, and excessive firewood 
gathering. Very significant improvements are possible, then, through better 
land-use planning and management. Unfortunately, wise planning and manage
ment often break down in practice, when implementation runs counter to social 
traditions. (18) Moreover, the problem is often perceived as national rather than 
international in character. In recent years, however, developing countries suffer
ing from desertification have recognized that the problem must be attacked 
through a global strategy, and in 1977 a United Nations conference was con
vened to discuss international measures that could be taken to provide assis
tance. (19) Thus, through injection into the arena of U.N. conference diplomacy 
and international organization, desertification has become a matter of at least 
potential professional concern to the international lawyer. 

(iv) Deforestation 

Another serious example of "systemic environmental damage" is the destruction 
of our forest. In the Federal Republic of Germany, for example, it has been es
timated that one-third of its total forest area is damaged. (20) It is possible that as 
many as three-quarters of the fir trees in that country may be seriously affected by 
ecological degradation. (21) The causes of global deforestation are not yet fully 
understood. Some attribute the devastation to specific activities such as land 
clearing (for agriculture) and wood gathering (for fuel), and to a lesser extent 
lumber harvesting, especially in tropical countries like Brazil and Indonesia, where 
development, settlement and nomadic lifestyle have combined to make inroads 
on great forest areas. (22) The destruction of tropical forests is especially serious, 
not only because of its effect on vulnerable economies dependent on soil pro
ductivity (23) but also because of the importance of these great forest areas 
within the global "climate system" (24) and because of their importance for the 
conservation of genetic resources. (25) In developed countries, such as the 
Federal Republic of Germany, Sweden, and Canada — and, more recently, 
France, the Soviet Union, and the United States — the tendency has been to 
view the problem of forest destruction as caused by insidious, systemic, pan
demic environmental influences, such as that of long-range transboundary air 
pollution: that is, acid precipitation (or acidic depositions). Viewed in this context, 
the problem of deforestation is now receiving the serious attention of inter
national environmental lawyers (26), but the problem of tropical forest destruction 
is still untreated at the level of international law and organization because of the 
"domestic" nature of the contributing factors. So, ironically, the current effort to 
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deal with deforestation as a problem of international law and organization is a 
matter of interest and concern to developed, rather than developing, countries. 

(v) Long-Range Transboundary Air Pollution 

To most international lawyers in North America the problem of "acid precipitation" 
is perhaps the most familiar of these eight examples of "systemic environmental 
damage". It is now widely understood that sulfur and nitrogen compounds such 
as sulfur dioxide (SO2 ) and oxides of nitrogen (NOx), are emitted throughout the 
atmosphere by a number of human activities. The chief causes can be traced to 
the operation of power generating plants and internal combustion engines. After 
mixing, these acid-forming gases are carried by winds to areas remote from the 
points of emission and are finally deposited, in dry or wet form, as pollutants that 
are potentially harmful to lakes and streams, forests, and other sectors of the 
natural environment. (27) Like the other examples of "systemic environmental 
damage", long-range transboundary air pollution presents scientific questions 
that cannot yet be answered with total precision or certainty. More research is 
needed, for example, on the precise relationship between the emissions and 
depositions. (28) But almost all specialists in the area believe that a substantial 
reduction in the level of these emissions would result in a significant, or at least 
appreciable, reduction of acid depositions. The difficulties involved in effecting 
emission controls have less to do with scientific uncertainty about cause and 
effect than with political reluctance to accept the economic costs associated with 
a bold strategy of emission control. To some international lawyers the problem is, 
at least initially, a challenge to environmentally sophisticated neighbouring states, 
such as Canada and the United States, to negotiate a comprehensive air pollu-
Tion treaty with appropriate provisions for implementation and enforcement 
under a joint, long-term, emission control strategy. (29) To others the problem is 
seen essentially as a challenge to larger, macro-regional or hemispheric, treaty-
making arrangements, suitable for like-minded nations in a context such as that of 
Northern Europe or the North Atlantic. (30) But, sooner or later, most inter
national lawyers are likely to recognize the need for effective responses at all 
levels: global, macro-regional, binational, national, and even subnational. (31) 

(vi) Ozone Destruction 

Ozone (O3 ) is the most important trace constituent of the stratosphere, which 
surrounds the troposphere. Although present in minute amounts, ozone is 
essential for shielding the earth from ultra-violet radiation that is harmful, directly 
or indirectly, to all forms of life on earth. The process of ozone destruction poses 
a cataclysmic threat to us all. Approximately 70 percent of the threat is derived 
from the natural catalytic cycle involving nitric oxide and nitric dioxide (collectively 
called NOx). The remainder of the problem is derived from a limited number of 
human activities. Much of the blame used to be placed on high-flying supersonic 
aircraft, which release quantities of NOx directly into the atmosphere, but this 
activity has now been discounted as a threat to the ozone layer. Also participating 
in the ozone destruction process are other substances such as atomic chlorine 
and bromine and their oxides. In recent years it has been shown that the rise in 
chlorine emissions can be attributed to the widespread use of spray propellants 
(aerosols), refrigerants, and plastic foams. (32) From these sources large 
amounts of chlorofluorocarbons (CFC's), consisting mostly of chlorofluoro-
methanes (CFM's), escape to the atmosphere. At some (unknown) level of 
release, the injection of further doses of CFC's will constitute an intolerable threat 
to the world's food supply. The best way of reducing this threat (and the in
creased threat of skin cancer associated with overexposure to sunlight for light-
skinned persons) is to eliminate the non-essential uses of CFC's as aerosol 
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propellants in spray cans (33), but the political choice of strategy is affected by 
considerations of national economic advantage and disadvantage. (34) Yet 
however controversial the question of strategy, all these human activities which 
contribute to ozone depletion can be subjected to international regulation 
through treaty-making. Although the economic consequences of emission 
control have tended to retard and limit political responses at the international 
level, a beginning has now been made to bring the risk of ozone depletion under 
international control. (35) 

(vii) Ocean Contamination 

Until recently we have tended to accept with equanimity that most human and 
industrial wastes end up in the ocean. The sea has served us well for a long time 
as the world community's sink. But the ever-increasing use of the ocean for 
disposal of an expanding range of wastes, including numerous hazardous and 
ultra-hazardous substances, has finally alerted the scientific community to this 
additional source of health hazard and environmental damage. Like long-range 
transport of transboundary air pollution, marine pollution must be dealt with at 
many levels: global, regional, binational, national, and subnational. Moreover, it 
has been found useful, for political, diplomatic, and legal purposes, to break 
down the problem of marine pollution into more manageable components. (36) 
The least intractable part of the problem has been that of ship-generated marine 
pollution and ocean clumping, which can be attributed to specific shipping prac
tices, mostly by nations and enterprises that can afford the cost of technological 
innovation required to reduce this particular cause of ocean contamination. (37) 
The other sources of marine pollution have proved more difficult to deal with 
effectively. The atmospheric source can, of course, be regarded as an extension 
of the problem of acid precipitation, or of the problem of land-based marine 
pollution. (38) The deep ocean mining threat to the marine environment is still 
difficult to assess, and in any event the prospect of ocean mining now seems 
fairly remote. (39) The environmental threat associated with offshore hydro
carbon production seems a little less worrisome, or at least more localized, than 
was once feared. (40) By far the largest part of the problem of ocean contam
ination is the threat that comes directly from the land: the discharges and runoffs 
from rivers and coastal areas that contribute most of the pollutants in the ocean. 
(41) Fortunately, the seriousness and pervasiveness of this form of systemic 
environmental damage has recently brought a number of states together to take 
the first steps towards an effective international response. (42) 

(viii) Endangerment of Species 

The final entry on this list of examples of major "ecological degradation" is not 
normally regarded as a threat to human welfare, much less to human survival, and 
yet it does raise fundamental questions about the human commitment to the con
servation of nature and natural resources. Wildlife protection was one of the first 
forms of international environmental action through treaty-making, late in the 19th 
century, (43) and the continued success of the international conservation move
ment, applied to wildlife as distinct from commercial resources, may be judged 
fairly as one of the few areas of truly impressive institutional accomplishments at 
the international level in the second half of the 20th century. Although unassist
ed by the fear of an impending human disaster, efforts to protect endangered 
species, and to conserve nature in general, have made much progress through 
the interaction of international organizations, both governmental and non
governmental, and conservation agreements in considerable numbers have 
resulted from these co-operative initiatives. (44) Apathy rather than national self-
interest is the enemy to be challenged and overcome, and, generally speaking, 
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only the appropriate "elites" have had to be persuaded to support these 
initiatives, on the basis of principle. Success owes much, one suspects, to the 
low political profile of the problem of endangered species, but admittedly issues 
of this sort have rarely been put to an electoral test of popular will. When species 
protection issues do become a matter of popular concern, the voice of science is 
sometimes drowned out by a more emotional clamor. (45) Yet the occasional 
overreaction is a small price to pay in the larger cause of protection of endan
gered species, and it is gratifying to recall that international organization has been 
able to play a significant role in the treatment of this insidious form of "systemic 
environmental damage". (46) 

3. International Law Approaches to Environmental 
Protection 

International environmental law can be shown to have "evolved" from a mixed 
heritage, which consists of ancient maxims deemed to be part of the doctrine of 
state responsibility, early conservation treaty arrangements, a few international 
adjudications, and a succession of legal or regulatory initiatives by intergovern
mental agencies. (47) More recently, the "environment" has become an "aspect" 
of many subject areas of international law: the law of the sea, Antarctica, and 
outer space; the law of international trade; the law of arms control and disarm
ament; the law of human rights; and so on. But now, with the saliency of problems 
of systemic environmental damage, such as the eight reviewed above, it seems 
timely to review the "approaches" taken by international lawyers to environmental 
protection issues in general. In this way we might hope to identify the options that 
should be seen to be available in responding to the most intractable problems of 
all. 

It is suggested that we can distinguish five primary modes of legal response to 
the need for environmental protection. Frequently today two or more of these 
modes are likely to appear in combination, but each can be taken separately, for 
purposes of analysis, as a distinctive frame of reference and inquiry; and, opera
tionally, each represents a distinctive starting point for purposes of law-making 
diplomacy. The five modes of response might be distinguished by reference to 
the concept underlying each, namely: (i) norms; (ii) dispute settlement proce
dures; (iii) sanctions; (iv) planning processes; (v) legal regimes. 

(i) Norms 

The original, traditional or "classical" response of international lawyers to most 
problems is to treat the problem as an "issue" and to seek out the most appro
priate principles or rules to apply to the situation. In this vein, the lawyer is likely to 
look for suitable norms within the ambit of the doctrine of state responsibility. 
Confronted with modern environmental problems, he may be required to resort 
to analogy in order to engage in relevant doctrinal development. Clarification and 
expansion of the chosen norms are assumed to be the lawyer's primary task. 
Instead of moving "out" to understand the problem better, he may be tempted to 
bring it "in" to his conceptual world of legal doctrine. A modern practitioner of the 
normative approach is, however, likely to be aware of the need to be creative 
through recourse to "soft law" as well as "hard law" concepts, adding less precise 
concepts of "responsibility" to more rigid concepts of "obligation", but the norm
ative approach still rests essentially on the concept of "commitment". This 
classical or neoclassical view of international environmental law puts maximum 
weight on the granting of consent, reinforced by the express acceptance of 
commitments under the law of treaties. 
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(ii) Dispute Settlement Procedures 

Cutting across the classical normative approach is the "resolutive" approach, 
whereby the lawyer anticipates "disputes" which might arise out of the norms 
which are alleged or conceded to apply to the given situation. This is seen by the 
neoclassical lawyer to be a necessary institutional corollary of the classical 
normative approach. The norms are effectuated through adjudicative mechan
isms and procedures in the form of liability and other concepts, remedies, and 
punishments. This starting point serves to remind the drafters of an environ
mental agreement to include a dispute settlement provision and to underline the 
potential utility of existing international tribunals as settlers of environmental 
disputes. (48) The modern practitioner of the resolutive approach is likely to 
experiment with alternatives to international litigation, including international 
arbitration, mediation, and bargaining, and perhaps resort to national tribunals, 
as advocated by some non-traditional international law specialists in the area of 
human rights enforcement. (49) But this resolutive approach does tend to draw 
attention to the weakness, rather than the strength, of the international legal 
system, risking disrepute. 

(iii) Sanction 

In a broader sense, the lawyer's concern for implementation and enforcement of 
environmental norms is more clearly reflected within the framework of sanctions. 
The classical international jurist has tended to concentrate on sanctions of the 
negative sort, especially those taking legal (preferably judicial) form. But his 
modem counterpart in the field of international environmental law is likely to be 
familiar with the range of economic, political, social, and perhaps even military 
sanctions available to most states in the implementaion and enforcement of 
environmental norms among themselves. (50) Normally states will have to enact 
legislation in order to implement an environmental treaty at the national level, and 
at the same time to make it enforceable against a nation. The "sanctions" ap
proach to international environmental law, like human rights, has great creative 
potential, inviting new thinking on the linkages that should be made between 
legal developments at the global and national levels and sometimes at the 
regional and subnational levels as well. 

(iv) Planning Processes 

Yet since 1970 or thereabouts most of the innovative legal thinking devoted to 
the treatment of global environmental problems has been done within elaborate, 
cross-disciplinary planning processes. The U.N. Conference on the Human 
Environment, held at Stockholm in 1972, was the first of a succession of major 
U.N. conferences convened to address "global problems". (51) After Stockholm, 
a number of these were devoted to global problems of an environmental sort: 
population (Bucharest, 1974); food (Rome, 1974); human settlements (Vancou
ver, 1976); water resources (Buenos Aires, 1977); and, to some extent, others 
such as technology transfer (Vienna, 1979), alternative sources of energy 
(Nairobi, 1981), world fishery conservation and management (Rome, 1984), and 
even the largest of them all, the Third U.N. Conference on the Law of the Sea 
(1973-1982). Most, but not all, resulted in the adoption of an Action Plan, which 
was not legally binding (in the normative fashion), nor much concerned with sanc
tions or dispute settlement procedures, but, more often than not, set out in oper
ational detail the purposes and principles related to the problem, the tasks to be 
performed over a designated period, and the resources and capabilities required 
to be committed to these tasks. (52) These sophisticated, though admittedly 
optimistic, plans may not be implemented to everyone's satisfaction, at least with
in the framework suggested, but they represent a new opportunity for the inter-
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national environmental lawyer to become usefully engaged as planner, drafter, 
and co-ordinator in a creative process, in the company of non-lawyer colleagues 
equally committed to the treatment of the major environmental problems. The 
planning team approach is anticipatory, emphasizing the need for carefully de
signed and sufficiently organized techniques of prevention. With successful 
planning, many of the legal problems or issues that traditional lawyers are 
equipped to deal with can be deflected or circumvented. 

(v) Legal Regimes 

Ultimately, however, it is the hope of lawyers engaged in these planning pro
cesses that success will eventually produce the elements of what might be 
termed an appropriate environmental regime or system. In the context of inter
national environmental law a "regime" might be defined as a distinguishable and 
coherent complex of norms, institutions, procedures, and management practices 
which, taken together, represent the "framework" for the full range of legal res
ponses to any environmental problem that might arise within the designated pro
blem area. A "regime" is a systematically planned outcome, consisting of all the 
norms, dispute settlement procedures and sanctions that are necessary to en
sure the effective treatment of a major problem area. "Regime building" seems 
the most sophisticated, modern approach by international law and organization 
in resource-oriented contexts, which seem to call for an integration of policy, law 
and management. (53) In the case of each of the eight examples of systemic 
environmental damage reviewed above, some kind of "functional" regime seems 
worth working for, even if it involves many years of painful effort before the 
"elements" of an appropriate regime can be put together. 

4. Two Current Developments 

The first four of the eight examples of "systemic environmental damage" dis
cussed above, do not readily lend themselves to regulation under existing 
principles and processes of international law, although the possibility of develop
ing a global strategy through international organization, in at least three of these 
contexts, is certainly worth examining. In the last four of these eight major envi
ronmental problem areas, significant legal development is under way. Two of 
these areas in particular reflect responses in international law and organization in 
the two contemporary modes, through lawyers' involvement in planning 
processes and regime-building, namely, (i) ozone destruction and (ii) ocean 
contamination. 

(i) Ozone Destruction 

In March of 1985, thirty-six states participated in the Conference of Plenipo
tentiaries on the Protection of the Ozone Layer convened in Vienna under the 
auspices of the United Nations Environment Program (UNEP) and hosted by the 
Austrian government. As noted in the opening sessions, the purpose was to 
conclude a treaty which would be different from all other international agree
ments: a global initiative "to prevent permanent damage to all oceans or all the 
soils in the world, (54) which would represent "the first global convention to 
address an issue that for the time being seems far in the future and is of unknown 
proportions".(55) To have waited for the threat to become an actual problem 
would have been to wait too long. The anticipatory approach adopted at Vienna 
was described as "a sign... of a political maturity that has developed over the 
years, which recognizes how vital it is that we act to prevent environmental 



80 MARINE PARKS AND PROTECTION 

degradation or disaster with wisdom and foresight". (56) The mere possibility of 
a "chlorine catastrophe" was accepted as sufficient reason to act. (57) 

The Vienna Convention for the Protection of the Ozone Layer, which was adopt
ed and opened for signature on March 22,1985, is the product of a planning 
process. In May of 1977 the Governing Council of UNEP, at its fifth session, 
initiated official global action on the ozone destruction problem by urging support 
for the World Plan of Action on the Ozone Layer, and to this end it established 
the Co-ordinating Committee on the Ozone Layer. Three years later the Council 
recommended that governments, especially those of countries making major use 
of chlorofluorocarbons 11 and 12, should "achieve significant reductions in their 
use and encourage the development of ways to control releases into the atmo
sphere". (58) It also recommended that production capacity for chlorofluoro
carbons 11 and 12 should not be increased. One year later, in May of 1981, the 
Council initiated the process of preparing a global framework convention for the 
protection of the ozone layer, establishing a special working group for this pur
pose. The working group was asked to take into account the results of relevant 
discussions at the Ad Hoc UNEP Meeting of Senior Government Officials Expert 
in Environmental Law, a body charged with the planning of strategy for the 
development of international environmental law in priority subject areas during 
the "second decade" after the 1972 Stockholm Conference on the Human 
Environment. (59) Since the Co-ordinating Committee on the Ozone Layer 
(established in 1977) was also asked to contribute to the work of the Ad Hoc 
Working Group (established in 1981), the Vienna Convention which emerged in 
1985 can be said to be the work of three distinct but related planning activities 
over an eight-year period. 

During the Vienna conference delegations worked especially hard to reach 
agreement on the provisions of a draft protocol on chlorofluorocarbons. 
Proponents for the multi-optional and single-option approaches argued their 
positions (60), not least with a view to the expected economic consequences, 
but no consensus was attained. 

In the end the conference could only agree on a resolution requesting UNEP to 
convene a working group " to continue work on a protocol that addresses both 
short and long term strategies to control equitably global production emissions 
and use of CFE's, taking into account the particular situation of developing 
countries as well as updated scientific and economic research". (61) UNEP was 
also authorized to "convene a Diplomatic Conference, if possible in 1987, for the 
purpose of adopting such a protocol". (62) 

On the positive side, the conference met its minimal objective by reaching agree
ment on the provisions of the Vienna Convention for the Protection of the 
Ozone Layer, which consists of 21 Articles and two Annexes. In Article 2 the 
parties accept the general obligation to take "appropriate measures ... to protect 
human health and the environment against adverse effects resulting or likely to 
result from human activities which modify or are likely to modify the ozone layer". 
(63) The "appropriate measures" involve at least four kinds of commitments: 

(a) to co-operate "by means of systematic observations, research and 
information exchange ..."; 

(b) to adopt "appropriate legislative or administrative measures and co
operate in harmonizing appropriate policies to control, limit, reduce or 
prevent human activities under their jurisdiction or control..."; 
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(c) to co-operate in the "formulation of agreed [implementation] measures, 
procedures and standards..."; 

(d) to co-operate with "competent international bodies" for the purposes of 
implementation. (64) 

The first of these commitments includes the exchange of legal information on: 

"(a) National laws, administrative measures and legal research relevant to 
the protection of the ozone layer; 

(b) International agreements, including bilateral agreements, relevant to 
the protection of the ozone layer; 

(c) Methods and terms of licensing and availability of patents relevant to 
the protection of the ozone layer." (65) 

The parties also accept the duty to promote the development and transfer of 
relevant technology and knowledge, "taking into account in particular the needs 
of the developing countries". (66) The Convention establishes a "Conference of 
the Parties", which shall meet "at regular intervals" to carry out various functions 
under the Convention. (67) Secretariat functions will be assigned on an interim 
basis to UNEP, but may be transferred thereafter to one of the "existing com
petent international organizations which have signified their willingness ...". (68) 
A dispute settlement provision is also included, but lacking any express obliga
tion, in the event of a failure to settle through negotiation or mediation, to resort 
to arbitration or litigation before the International Court of Justice. (69) 

(ii) Ocean Contamination 

Unlike ozone destruction, ocean contamination has been on the international 
agenda for several decades. Initially, most of the legal developments took place 
in shipping-related fora, such as that of the Intergovernmental Maritime Consult
ative Organization (IMCO) — now the International Maritime Organization (IMO) — 
and of the non-governmental Comité Maritime Internationale (CMI). (70) But in the 
late 1960s, during preparations for the forthcoming Stockholm Conference on 
the Human Environment, a "systemic" perspective on the problems of marine 
pollution was provided by the Group of Experts on the Scientific Aspects of 
Marine Pollution (GESAMP), which led to the six-fold classification of marine 
pollution problems adopted at the Third U.N. Conference on the Law of the Sea 
(UNCLOS III): 

(i) pollution from land-based sources; 
(ii) pollution from seabed activities; 
(iii) pollution from activities in the area (i.e., the seabed and 

subsoil beyond limits of national jurisdiction); 
(iv) pollution by dumping; 
(v) pollution from vessels; 
(vi) pollution from and through the atmosphere. (71 ) 

The transition from GESAMP through Stockholm to UNCLOS III is a striking 
example of the necessary shift from the original scientific emphasis on critical 
analysis to the eventual legal emphasis on the feasibility and effectiveness of 
institutional responses to a problem of "systemic environmental damage". 

Because of its apparently extreme intractability, the first-named of the UNCLOS III 
categories, marine pollution from land-based sources, was dealt with only 
minimally at that Conference. Only two provisions deal directly with the problem; 
one calls for the adoption of laws, regulations and "other measures", the harmoni-



82 MARINE PARKS AND PROTECTION 

zation of policies, and the negotiation of global and regional rules, standards and 
recommended practices and procedures (72) and the other calls for the adoption 
of laws, regulations and "other measures" necessary to implement "applicable 
international rules and standards established through competent international 
organizations on diplomatic conference to prevent, reduce and control pollution 
of the marine environment from land-based sources"(73) Before the end of the 
UNCLOS III process, land-based marine pollution, like ozone layer depletion, had 
been designated by the UNEP Governing Council as a "major subject area" for 
top priority attention, and in May 1982 an Ad Hoc Working Group of Experts on 
the Protection of the Marine Environment against Pollution from Land-Based 
Sources was established to consider appropriate "guidelines and principles". 

At the time of writing (May 1985), the Working Group had met three times in 
November of 1983, November of 1984, and April of 1985. The purpose has 
been not to draft a binding treaty creating "international rules and standards", 
as envisaged in Articles 207 and 213 of the 1982 Convention on the Law of 
the Sea, but rather a non-binding instrument recommending "guidelines and 
principles", which would be part of a process of legal development. The UNEP 
exercise might, then, be characterized as an attempt to formulate "soft law" 
prescriptions, which would later be available for further development and 
conversion to "hard law" form. 

This undertaking has been assisted by the existence of detailed "rules" on land-
based pollution in four regional instruments: the Paris Convention for the 
Prevention of Marine Pollution from Land-Based Sources (1974) (74); the 
Helsinki Convention on the Protection of the Marine Environment of the Baltic 
Sea (1974) (75); and two protocols on land-based marine pollution, one for the 
Mediterranean (1980) and the other for the Southeast Pacific (1983). (76) 

By the end of its third meeting, at Montreal in April 1985, the Working Group had 
agreed on the scope of the UNEP Guidelines and Principles. The term "land-
based services " was agreed to cover: 

"(i) Municipal, industrial or agricultural sources, both stationary and mobile, 
on land, within the limits of national jurisdiction, polluting discharges 
from which reach the marine environment, in particular: 

From outfalls discharging directly into the marine environment; 
Through coastal disposal; 
Through rivers, canals or other watercourses, including 
underground watercourses; 
Through run off; 
Via the atmosphere. 

(ii) Sources of marine pollution from activities conducted on offshore fixed 
or mobile facilities within the limits of national jurisdiction, save to the 
extent that these sources are governed by appropriate international 
agreements." (77) 

So worded, the scope of these Guidelines and Principles is broader than that of 
the existing regional arrangements for the control of land-based marine pollution. 
(78) 

With regard to the character of this text, the Working Group took the view that "it 
was appropriate to refer to its content as guidelines, as the provisions were in the 
form of a checklist recommended to States, while noting that some of the provi
sions were already in the nature of legal principles". (79) Indeed most of these 
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provisions were taken or adapted from articles of the 1982 U.N. Convention on 
the Law of the Sea (80) and existing regional arrangements for the control of 
land-based marine pollution, (81) which might themselves be regarded as efforts 
to "implement" responsibilities identified in the 1982 Convention. 

Derived as it is from diverse legal instruments, and essentially the product of 
scientific rather than legal inputs, (82) the 1985 text known as the Montreal 
Guidelines for the Protection of the Marine Environment against Pollution from 
Land-Based Source is easily criticized from a drafting perspective. (83) States 
wishing to implement these guidelines in good faith will encounter difficulties of 
interpretation. Even among those states participating, several expressed the 
view that the Montreal Guidelines should not be interpreted as going beyond the 
obligations under the U.N. Convention on the Law of the Sea. (84) Yet the 
document does not attempt to clarify the provisions of that Convention. (85) 
Despite these and other flaws and reservations, the Working Group agreed that 
the Montreal Guidelines should be submitted for consideration by the Governing 
Council of UNEP and, if adopted, distributed to "all States and international 
organizations concerned with a view to assisting them in the process of 
developing appropriate bilateral, regional and multilateral agreements and 
national legislation". (86) Moreover, to the extent that the current stage of the 
process is more scientific than legal, perhaps even more value should be given to 
the accompanying annexes, especially Annex I (87) and Annex III (88), which 
serve critically important educational functions in the international community (89) 
and thus contribute, more or less directly, to the process of development of 
international environmental law. 

5. Conclusions 

The development of international environmental law requires three kinds of 
interactions among international lawyers. First, a broad geographical diversity is 
necessary to ensure that a balance is achieved among the predominant view
points and interests reflected in culture, ideology, and economy. Second, a 
degree of interdisciplinarity should be cultivated, especially through the part
nership of scientist and lawyer. Third, co-operation is, at least occasionally, 
desirable among the three vocationally defined categories of international 
lawyers: those of the arena, the tower, and the forum. (90) 

The first of these three kinds of interactions is virtually a standard requirement for 
a balanced, representational approach to the development of international law 
generally. In the particular context of "systemic environmental damage", eco
nomic disparity is an especially important consideration in any attempt to design a 
politically acceptable global conservation or emission control strategy. Since only 
a limited number of states may choose to participate in the initial phase of such an 
undertaking, it is important that the task should be promoted or co-ordinated by a 
global body, such as UNEP (official) or IUCN (non-official) (91) which is sensitive 
to the cultural, ideological, and economic interests and viewpoints of different 
countries, blocs, or regions in the international community. When the environ
mental problem in question is biospheric in scale, it is best to accept the 
additional delays and complications associated with a global approach, even if the 
nations that first come together to deal with it under U.N. auspices are not fully 
representative of the world at large. 

Interdisciplinary collaboration is virtually inevitable in any planning process, both 
at the national and the international level of government. To take a broad-based, 
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long-range planning approach to the problems of "systemic environmental 
damage" is to adopt a frame of reference that assumes a high degree of inter
disciplinary collaboration, although it may be perceived and designed in terms of 
interagency co-operation. Within the context of global environmental problems 
the relationship between scientist and lawyer seems crucial. The scientist 
provides the critical analysis of data, which is essential to the identification of 
objectives and to the evaluation of progress toward these (and more specific) 
ends. The lawyer, along with others trained in institutional arrangements, clarifies 
the choice of appropriate norms and mechanisms, and of feasible procedures, 
which are needed for the attainment of these ends. The inputs of science and 
law may vary with the stage of the planning process, and to some extent with the 
nature of the problem addressed. (92) Yet throughout the process a fruitful 
interaction between the scientific and legal communities is basic to successful 
environmental planning, and thus to effective treatment of the problems of 
"systemic environmental damage". 

The lawyer's role in helping to advance the new environmentalism at the global 
level is that of a team player, and the team is usually intergovernmental. 
Accordingly, the legal input into the design of institutional responses to the 
problems of "systemic environmental damage" is almost invariably that of the 
"arena": the world of government and of intergovernmental diplomacy. (93) 
Theoretically the lawyer of the "tower" (the academic lawyer) should be expected 
to have a valuable contribution to make to an exercise in interdisciplinary collab
oration, but the reality is that universities today tend to be more compartment
alized than government systems or intergovernmental organizations. The 
academic international environmental lawyers best equipped to participate in 
legal planning are likely to be those who make a practice of working closely with 
colleagues in cross-disciplinary departments or institutes in resource manage
ment, environmental studies, or cognate fields. Most academic lawyers may have 
a more useful role to play in the implementation, rather than the design, of global 
environmental plans and strategies, and in the detailed analysis of problems 
associated with the development of legal "regimes". The third category, the 
international lawyer of the "forum" (the "practising", or client-directed lawyer) may 
seem to have a less central role in the development of international environ
mental law, but since industry (in the form of public or private enterprises) is 
critically affected by most proposals for emission controls and other bold socio
economic strategies for dealing with systemic environmental problems (94) it may 
be only a matter of time before his clients' interests will draw him into some kind of 
"coalition" with international environmental lawyers from the arena and the tower. 

In conclusion, then, for progress in the development of international law related 
to "systemic environmental damage" we should look primarily to these three 
kinds of interactions. The classical and neoclassical tasks of normative 
development (rule clarification) and dispute settlement (third-party adjudication ) 
will remain important contributions, but they will be too abstract and too 
occasional, respectively, to represent the crucial legal inputs into the treatment of 
these contemporary problems. Increasingly, the lawyer's focus will have to be 
placed on the problems and techniques of "sanctioning", but these efforts to 
induce compliance will be worthwhile only if they are taken with a view to securing 
effective environmental management. In these intractable contexts, effective 
results will require systematic, long-range environmental planning on an 
international, interdisciplinary, and intervocational basis, and the eventual 
development of appropriate legal regimes. This is the challenge to international 
law and organization. 
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1. Fear, or the awareness of hazard, has played a central psychological role in the precipitation of 
international environmental action. Douglas M. Johnston, 'The Environmental Law of the Sea: 
Historical Development", in The Environmental Law of the Sea, ed. Douglas M. 
Johnston, (IUCN, 1981), pp. 17-20 at 25-37. Today the order of environmental concern has 
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example, this was the theme of an international workshop held at the University of Toronto in 
January/February 1985 under the auspices of the Centre for International Studies. 
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ought to live. They passionately believed that the woods, the rivers and the mountains had a life 
of their own, every bit as important as that found in human consciousness. These powerful ideas 
appeared just when the alarm was being sounded over the social and economic consequences of 
the industrial revolution and the rise of the modem industrial city." Timothy O'Riordan, "The 
Natural Habitat for Green Politics", The Times Higher Educational Supplement, 26 
October 1984, p. 13 (amended and shortened text of lecture delivered by Professor O'Riordan to 
the British Association in September 1984). 

3. "This was the era of the environmental technocrat who sought to manipulate environmental 
processes and increase economic wealth. Sustainable yield forestry, soil conservation, irrigation 
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vention and alteration of landscapes for the good of man." O'Riordan, p. 13. 
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Natural Resources (IUCN) with the co-operation of the United Nations Environment Program 
(UNEP) and the World Wildlife Fund (WWF) in collaboration with FAO and UNESCO. In 1984 the 
World Commission on Environment and Development (the Brandtland Commission) began its 
work by adopting this "radical" approach and agreeing to examine the world's environmental 
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ment in the Third World", International Journal of Environmental Studies, 18 (1981) 
41. 
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sphere" initiated by the International Institute for Applied Systems Analysis (NASA). 

8. UNEP has already played a crudal role in the sharpening of global priorities for the development 
of international environmental law. In October/November 1981 an Ad Hoc Meeting of Senior 
Government Offidals Expert in Environmental Law met at Montevideo and accepted three 
designations as the "major subject areas" for top priority attention: 

i) marine pollution from land-based sources; 
ii) protection of the stratospheric ozone layer; and 
•Hi) transport, handling and disposal of toxic and dangerous wastes. 

In addition, the Montevideo Meeting designated eight "other subject areas" with a lower priority 
for action: 

i) international co-operation in environmental emergencies; 
i) coastal zone management; 
i ) soil conservation; 
iv) transboundary air pollution; 
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Climate (Report of the Carbon Dioxide Assessment Committee, 1983). 

12. S. Panchev, "Intentional Modification of the Atmosphere", Impact of Science on Society , 
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a narrow strip bordering the Sahara and crossing the territories of six countries: Mauritania, 
Senegal, Mali, Upper Volta, Niger, and Chad. Even greater concern has been aroused since 1984 
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Annex I also distinguishes seven kinds of control instruments for dealing with land-based 
marine pollution, namely: 

1) Regulations 
a) emissions standards (air/water) 
b) environmental quality standards 

2) Guidelines/codes of practice 
3) Permits 
4) Equipment standards certification 
5) Product controls 
6) Planning restrictions 
7) Economic measures 

Finally, the document identifies three kinds of factors in influencing the choice of strategies and 
control instruments: economic; scientific/technical; social/cultural/political. 

Also on the scientific side of the problem, Annex III darifies "Monitoring and Data Management" 
requirements. 

82. An observer of the Montreal meeting noted that only about half a dozen of the partidpants were 
lawyers, whereas a third or more (induding the most actively influential) were sdentists. 

83. A dose examination of the text shows a high degree of inconsistency, as well as vagueness, in 
the terminology employed. Many of the Montreal guidelines would be difficult to convert into 
national legislation for purposes of implementation. 

84. United Nations Environmental Program, p. 8, para. 29. 

85. For example, no effort is made to darify the UNCLOS III references to the "competent inter
national organizations". For such an effort, at the non-governmental level, see the chart 
("Conservation and Management of the Marine Environment: Responsibilities and Required 
Initiatives in Accordance with the 1982 U.N. Convention on the Law of the Sea") prepared by 
Dalhousie Ocean Studies Program (DOSP) for the Commission for Environmental Policy Law and 
Administration (CEPLA) of the International Union for Conservation of Nature and Natural 
Resources (IUCN). 

86. United Nations Environment Program, p. 9, para. 30(b). 

87. Annex I ("Strategies for Protecting, Preserving and Enhancing the Quality of the Marine 
Environment"), United Nations Environment Program, pp. 21-29. 

88. Annex III ("Monitoring and Data Managemenr), United Nations Environment Program, pp. 32-35. 

89. For emphasis on the priority to be given to the educational tasks, see Nanda. 

90. On these three categories see R. St. J. Macdonald and Douglas M. Johnston, "International 
Legal Theory: New Frontiers of the Disdpline", inThe Structure and Process of 
International Law: Essays in Legal Philosophy, Doctrine and Theory, R. St. J. 
Macdonald and Douglas M. Johnston, eds., (1983), pp. 1-14, at 6-8. 

91. The International Union for Conservation of Nature and Natural Resources (IUCN) is, nominally, a 
non-governmental organization, but since it consists of three dasses of membership — states, 
government agencies, and non-governmental organizations — it is more accurately charac
terized as hybrid. Because of its partial responsibility to member states and government 
agencies, it is well placed to perform promotional and co-ordinative roles on the intergovern
mental "circuits". In a somewhat different way, the Comité Maritime International (CMI) is another 
non-governmental body that performs an important auxiliary (namely, drafting) role for the inter
governmental drcuit for shipping law and related policy concerns. 

92. Most of the eight contexts of "systemic environmental damage" identified in the paper are at a 
stage of significant scientific uncertainty over the interpretation of relevant research data or 
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over the identification of the most rational response (i.e., choice of "control strategy"). Lawyers 
have nothing to contribute to the first of these debates. On the second, their contribution 
consists mostly of ideas concerning the most feasible, as distinguished from the most rational 
response. At an early stage of response by the international community, scientists controlling 
the debate on rationality tend to provide the lead over lawyers controlling the debate on 
feasibility. This seems to be illustrated by current developments both in the context of ozone 
destruction and in that of ocean contamination. 

93. The current legal efforts to deal with ozone destruction and land-based marine pollution are 
directed almost exclusively by government lawyers. In the case of the latter, this has created a 
problem because normal career rotation has deprived the UNEP exercise of its most experienced 
initiators. Since the legal purpose is to build on existing treaties, such as the 1982 U.N. 
Convention on the Law of the Sea, discontinuity between the earlier diplomatic processes and 
the new creates misunderstandings and inefficiencies. 

94. In most of the contexts reviewed in this paper the chemical industry seems especially vulnerable 
as a "culprit" industry. Others in the line of potential criticism, and eventually more stringent 
regulation, are the oil, automobile, nuclear energy, pulp and power, and transportation industries. 
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Arctic Marine Conservation 

Hal Mills 

1. Introduction 

This discussion paper is intended as an overview of the status of Arctic marine 
conservation in Canada, at a time when the planning and development of major 
non-renewable resource development and related transportation projects is 
being considered for the North. The paper focuses on the Arctic marine conser
vation issues created by these projects including impacts on the environment 
and the Inuit, the responsibilities of Canada and the Department of Fisheries and 
Oceans (DFO) regarding the conservation issues, and the various opportunities 
which exist for discharging these responsibilities. For purposes of this paper 
conservation is defined as: "the preservation, protection, maintenance, en
hancement, and sustainable utilization of natural resources and the environ
ment." 

The first section of this discussion paper provides an extensive review of legal 
and administrative considerations for Arctic marine conservation, starting with 
international obligations from the Law of the Sea Treaty, the World Conservation 
Strategy, and international treaties to which Canada is signatory. It goes on to 
discuss domestic legislation regarding the Arctic marine environment and the 
regulatory roles of the various federal departments, and concludes with a 
summary of DFO responsibilities and program objectives. 
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Next this paper addresses the Arctic marine conservation issues within the con
text of major projects stimulated by the National Energy Program and Inuit land 
claims negotiations. Conservation issues are categorized as those relating to 
resource development and to transportation. The current northern policy vacuum 
is discussed in terms of the complications it presents for advancing conservation 
and habitat protection strategies, before reviewing measures required to protect 
important Arctic marine habitats. Finally, renewable resource harvesting by the 
Inuit, which may be the most controversial issue facing DFO, is assessed. 

The following section looks at several northern planning and conservation initia
tives which may present DFO with opportunities for implementing its marine 
conservation objectives more effectively. The Department of Indian Affairs and 
Northern Development (DIAND's) new Northern Land Use Planning program, its 
promise and its pitfalls, is addressed. The need for a comprehensive conserva
tion strategy and DIAND's draft discussion paper on a Comprehensive Conser
vation Policy and Strategy for the Northwest Territories and Yukon is discussed in 
terms of implications for environmentally significant marine areas. The Lancaster 
Sound Regional Study is reviewed as a case study of how resource use issues 
can be assessed and marine conservation strategies can be applied. 

The paper finishes with an examination of DFO responsibilities and opportunities 
for Arctic marine conservation. It summarizes departmental priority area require
ments and planning responsibilities, before concluding with a set of recommen
dations aimed at taking a proactive, rather than reactive, role to implement Arctic 
marine conservation policies and objectives. The recommendations are those 
of the author of the discussion paper for consideration by the Department of 
Fisheries and Oceans. 

2. Arctic Marine Conservation: Legal Considerations* 

2.1 The International Setting 

As a general rule the international legal community encourages states to be as 
environmentally conscious as possible, provided that action taken by one state 
does not unduly interfere with the interests of other states. Concern over inter
ference usually is expressed by maritime shipping states when the marine pol
lution regulations of coastal states threatens interference with shipping activities. 
The international community therefore tends to discourage states from uni
laterally proclaiming regulations over vessel source marine pollution. 

The United Nations Draft Convention on the Law of the Sea (hereinafter referred 
to as the Law of the Sea Treaty), which now has been signed and is awaiting 
ratification before coming into force, establishes a new regime for vessel source 
pollution (Bernhardt 1980, pp. 265-311 ; Schneider 1981, pp. 203-17). The 
restrictions placed upon a coastal state have one important exception: a separate 
regime is permitted in ice-covered areas under Article 234 — 

Coastal states have the right to adopt and enforce non-discriminatory laws 
and regulations for the prevention, reduction and control of marine pollution 

The assistance of Ted McDorman in the preparation of this section is gratefully 
acknowledged. 
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from ice-covered areas within the limits of the zone, where particularly severe 
climatic conditions and the presence of ice covering such areas for most of 
the year create obstructions or exceptional hazards to navigation, and pollu
tion of the marine environment could cause major harm to or irreversible 
disturbance of the ecological balance. Such laws and regulations shall have 
due regard to navigation and the protection and preservation of the marine 
environment based on the best available scientific evidence. 

This recognized right of a state to unilaterally enact and enforce regulations 
regarding vessel source marine pollution in ice-covered areas is a triumph of 
Canadian diplomacy. Canada drafted and lobbied for Article 234, although 
perhaps not entirely for environmental reasons, in order to legitimize the 1970 
Arctic Waters Pollution Prevention Act which had been passed primarily as a 
means of asserting sovereignty over Arctic waters (M'Gonigle and Zacker 1979, 
pp. 139,247, 280-281). 

A state also has obligations to the international community that arise in three 
ways: through customary international law, through becoming party to an inter
national treaty, and through agreeing to be bound by a declaration of principles. 
Examples of the latter are Canada's agreements to adopt the declaration of 
principles and action plan of the 1972 United Nations Conference on the En
vironment, and to adopt the 1980 World Conservation Strategy. While these are 
not binding in a strictly legal sense, they do impose moral obligations to follow the 
general intent of the declarations, and eventually they may become customary 
international law. 

Significant and legally binding obligations will arise from the environmental 
provisions of the Law of the Sea Treaty. These obligations can be categorized 
into six different components: 

i) law creation and enforcement; 

ii) participation in global and regional organizations and conventions; 

iii) conduct of scientific research and studies; 

iv) development of contingency plans for marine environmental 
pollution; 

v) monitoring and environmental assessment of activities; 

vi) technical assistance to developing countries. 

For Canada these newly created obligations need not be very onerous since 
the currently existing legislation and institutional arrangements are sufficient to 
meet the letter of the requirements in the Law of the Sea Treaty (McDorman et 
al. 1982). However, as perhaps the leading environmental nation during the 
negotiations Canada may choose to interpret its obligations more broadly in 
accordance with the spirit of the Treaty. Obligations are created with respect to: 
land-based sources of pollution, pollution from continental shelf activities, 
dumping, vessel-source pollution, monitoring, and environmental assessment. 
All of these obligations may be of particular importance in the Arctic. One provi
sion of the Law of the Sea Treaty that should be singled out for attention is 
194(5) which is the only section to deal directly with fish habitat and fragile 
ecosystems: 

The measures taken in accordance with this part shall include those 
necessary to protect and preserve rare or fragile ecosystems as well as 
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the habitat of depleted, threatened or endangered species and other 
forms of marine life. 

While the obligations from the Law of the Sea Treaty are not yet binding upon 
Canada, Canada is a party to several other treaties that relate to the marine 
environment, particularly the London Dumping Convention. These con
ventions deal primarily with vessel source pollution and will not be applicable 
in the Canadian Arctic because of Canada's ability to set its own standards in 
accordance with Article 234 of the Law of the Sea Treaty. 

There are several other treaties that impact either directly or indirectly upon 
the Arctic marine environment: the Convention on International Trade in 
Endangered Species, the Agreement on the Conservation of Polar Bears, the 
Convention on Wetlands of International Importance Especially as Waterfowl 
Habitat, and the Convention on the Conservation of Migratory Species of Wild 
Animals. Canada is a party to the first three, but has not yet to become a party to 
the last of the conventions and is not bound by it. 

There are a number of non-governmental organizations that seek to influence 
the tide of international events. Particular mention should be made of the Inter
national Union for the Conservation of Nature and Natural Resources (IUCN) 
which recently produced a massive study on The Environmental Law of the Sea 
(Johnston 1981) containing numerous recommendations for action relating to 
the marine environment. These include recommendations on: the protection of 
habitats, the preservation of rare and endangered species, ice-covered areas, 
and environmental impact assessment. Another project of IUCN is the World 
Conservation Strategy (Anonymous 1980) which provides a list of objectives for 
conservation and sets priorities for national and international actions. Canada has 
officially adopted the World Conservation Strategy and now has obligations to 
implement it in Canada. 

2.2 Domestic Legislation and Regulation 

Five different departments of the federal government are involved in protection 
of the marine environment in the Canadian Arctic: the Department of the 
Environment (DOE), the Department of Energy, Mines and Resources (EMR), 
the Department of Indian Affairs and Northern Development (DIAND), the 
Department of Transport (DOT), and the Department of Fisheries and Oceans 
(DFO). To a greater or lesser extent their involvement depends upon their 
responsibilities with respect to potential threats to the Arctic marine environment 
arising from the following activities (Dosman 1980, p. 207): 

i) transportation and ice-breaking; 

ii) marine operations such as research, defence, dumping; 

iii) energy exploration and exploitation mainly from offshore oil and gas 
drilling and production; 

iv) land-based pollution from mining, ports, communities. 

Attention has been concentrated upon Arctic shipping and offshore drilling 
activities, plus a few specific mining operations, as the current amount of marine 
environmental degradation from other marine activities and land-based sources 
is not substantial. There has been a recognition within the federal government 
of the importance of the conservation of the natural environment in the Arctic. 
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DIAND's mandate gives that Department jurisdiction over the resources of the 
Yukon Territory and the Northwest Territories, and a responsibility for economic 
development and native affairs. While not specifically so stated in its legislative 
mandate, DIAND acts as the coordinator of federal policies and programs in the 
North. 

EMR's mandate gives it jurisdiction over energy, mines, minerals and other non
renewable resources. This mandate has recently been strengthened with 
respect to oil and gas resources of the Arctic frontier through Bill C-48 and the 
Canada Oil and Gas Lands Administration (COGLA). 

DOT'S mandate includes shipping and the Coast Guard, and is underlined by the 
recent establishment of a Coast Guard northern region. The shipping mandate is 
not spelled out in the Department of Transport Act except to say that the De
partment retains the jurisdiction that had existed in 1936 in the Department of 
Marine, which included shipping matters. 

DOE's mandate includes: the preservation and enhancement of the quality of 
the natural environment, renewable resources, water and meteorology. The 
Department is responsible for the co-ordination of the policies and programs of 
the Government of Canada respecting the preservation and enhancement of the 
quality of the environment, a responsibility that presumably includes the Arctic 
marine environment. The mandate includes the promotion of environmentally 
sound practices, the establishment of environmental standards, and the re
sponsibility to ensure that projects initiated by federal departments or involving 
federal funds/lands are assessed for their environmental impacts. By order-in-
council DOE may establish environmental guidelines for other departments and 
agencies. 

DFO's general mandate prescribed in the 1979 Government Organization Act 
includes: sea coast and inland fisheries, fishing and recreational harbors, 
hydrography and marine sciences, and the co-ordination of the policies and 
programs of the Government of Canada respecting oceans. The specific respon
sibilities of DFO with respect to Arctic marine conservation will be covered in a 
later section. 

At this point it is necessary to point out an apparent overlap in the general 
mandates of three of the above departments. DIAND acts as the co-ordinator 
of federal policies and programs in the North. DOE acts as the co-ordinator of 
federal policies and programs for the preservation and enhancement of the 
quality of the environment. DFO acts as the co-ordinator of federal programs for 
oceans. Although the mandates for DIAND and DOE do not specifically refer to 
oceans, and the DFO mandate does, there is no clear answer to the question: 
Which department has the mandate to co-ordinate federal policies and programs 
for the Arctic marine environment? 

The major piece of environmental legislation relating to Arctic waters is the 1970 
Arctic Waters Pollution Prevention Act (AWPPA). The responsibility for this Act 
primarily is shared by DOT and DIAND. DOT is responsible for the provisions 
relating to vessels and DIAND for those provisions regarding land-based facilities, 
while EMR also has some limited responsibilities under this Act. It establishes a 
100 nautical miles wide zone above 60° North where vessels are only permitted 
to enter if they meet specifications regarding vessel construction, manning, de
sign, navigational aids, and cargo controls. Further, the vessel owners have to 
show evidence of financial responsibility. The Canadian Coast Guard has estab-
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lished a vessel traffic management scheme to monitor and control vessel traffic in 
the north. AWPPA also provides that, in some instances, works being under
taken in the Arctic or in Arctic waters must be assessed for their environmental 
impacts. The Act allows for the issuance of environmental operating conditions 
containing provisions for monitoring and evaluation (Lucas et al. 1979, 
pp. 119-22). 

Bill C-48, the new Canada Oil and Gas Act, substantially replaces and amends the 
Oil and Gas Production and Conservation Act. EMR and DIAND share responsi
bility for this Act which is designed to govern all hydrocarbon resource develop
ment in the Arctic and the offshore. The Act contains several significant marine 
environment features: the creation of two environmental studies revolving 
funds, one administered by EMR (south of 60) and the other administered by 
DIAND (north of 60), and a provision that the Minister may suspend an offending 
activity where an acute ecological problem exists. The amended Oil and Gas 
Production Act requires those involved in exploration and production to under
take environmental studies, carry out significant environmental programs, evi
dence financial responsibility, develop appropriate oil spill contingency plans, 
and provide compensation for oil spill cleanups. 

The Territorial Lands Act is administered by DIAND and provides for the adminis
tration of lands in the Yukon and Northwest Territories. The Act allows for the 
establishment of land management zones and permits DIAND to regulate land 
uses and their environmental pollution aspects. The Public Land Grants Act is 
used by DIAND in its regulation of artificial islands in the Beaufort Sea. DIAND also 
is responsible for the Northern Inland Waters Act which is used to conserve, 
develop and utilize freshwater resources. Water Boards have been established 
in the Yukon Territory and the Northwest Territories to issue licences, monitor 
water uses, and maintain the environment. 

DOT has jurisdiction under the Canada Shipping Act and the Navigable Waters 
Protection Act regarding potential impacts on the Arctic marine environment. 
Part XX of the Canada Shipping Act creates a vessel source pollution regime that 
applies to waters not covered by AWPPA (Lucas et al. 1979, pp. 122-24). The 
Navigable Waters Protection Act gives DOT decision-making authority over 
proposed works that are to be built or placed in navigable waters, including Arctic 
waters. 

DOE has authority that may extend to the Arctic and to marine environmental 
protection under a series of acts: the Environmental Contaminants Act, the 
Ocean Dumping Control Act, the Clean Air Act, the Canada Water Act, the 
National Parks Act, the Migratory Birds Convention Act, and the Canada Wildlife 
Act. Under the latter two acts DOE has the authority to take action to protect 
endangered species and to prevent pollution from harming protected species. 
The series of acts has a wide potential for consideration in land use and 
environmental hearings in the North (Lucas et al. 1979, p. 125-29,132-33). 

The final Act to be discussed is the Fisheries Act which is, first and foremost, a 
resource management tool. The Act has been described as "a water pollution 
standards statute" (Lucas 1980, p. 177), and is viewed as " a comprehensive 
attempt to preserve fish and their habitat". (Lucas et al. 1979, p. 131) Both DOE 
and DFO have responsibilities under this Act in relation to protecting fish habitat, 
and DFO is responsible for fish resource management. However, the Minister of 
Fisheries ultimately has complete responsibility for the Act. Regulations and fines 
exist for "harmful alteration, disruption or destruction of fish habitat " and for 
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damage caused to fishing grounds. The Act has wide application and can be 
enforced wherever fish, including marine mammals, exist. It is obvious that this 
Act can be of importance in protecting the Arctic marine environment. Sections 
30,31 (1), 33 (2) and 44 all are relevant to Arctic marine conservation. 

The Fisheries Act, section 33.1 (1) states that where a work or undertaking is 
about to be constructed or has been constructed, and the activity will or is likely to 
result in the deposit of deleterious substances (as defined in the Act) in waters 
frequented by fish, the Minister of Fisheries may require those involved in the 
undertaking to supply specifications and information for assessment and review 
before proceeding. Similar requirements may be imposed by DIAND under 
AWPPA and by DOT under the Navigable Waters Protection Act. 

Supplementing and elaborating the review process under the Navigable Waters 
Protection Act is the Code of Recommended Standards for the Prevention of 
Pollution in Marine Terminal Systems (TERMPOL Code), which is a voluntary 
interdepartmental assessment tool aimed at preventing pollution where port, 
marine facilities, or new vessels are proposed for the Arctic. It has a broad appli
cation and is of value to all departments with environmental interests in the Arctic. 

The National Energy Board (NEB) is required to hold hearings where the export 
or interprovincial trade of energy resources is involved. Beyond this regulatory 
function, which may or may not permit the NEB to look at environmental matters, 
the Minister of EMR can request the NEB to study, review, report and make 
recommendations on any energy matter. As most Arctic development activities 
relate to energy resources, this gives wide powers to EMR (Lucas et al. 1979, 
pp. 124-26, 133-34, and 143). 

Trying to untangle the departmental jurisdictions over the Arctic marine en
vironment is not unlike trying to solve Rubic's cube blindfolded. The above 
synopsis gives the main statutes and the mandates of the key departments 
that have a role to play. The remaining element, which only partially cuts through 
the complex federal jurisdictional maze, is the Environmental Assessment and 
Review Process (EARP). The Federal Environment Assessment and Review 
Office (FEARO), appended to DOE and reporting to the Minister of Environment, 
is responsible for EARP. However, there is no statutory basis for EARP, and 
questions persist regarding the procedures to be followed, the authority of 
EARP panels, and the status of panel decisions/recommendations. 

2.3 DFO Responsibilities 

The responsibilities of DFO for Arctic marine conservation can be divided into: 

a) those that are direct responsibilities arising from the DFO mandate or 
legislation, and 

b) those that are indirect responsibilities arising from the activities of other 
agencies, or interdepartmental groups with which DFO is involved. 

More specifically, the Department's northern responsibilities (Canada, DFO 
[1982]) are: 

a) to acquire océanographie knowledge of Arctic waters and ecosystems, 
and to interpret and apply this knowledge towards the solution of 
problems arising from Arctic development; 

b) to ensure the adequacy of nautical charts and related publications 
necessary for the safe conduct of Arctic shipping; 
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c) to provide Ocean Information Services; 

d) to protect fish and marine mammal resources and habitat from dis
ruptive and destructive actions and to restore, develop and manage 
the habitat base so as to improve and maintain the capability of these 
populations to serve the needs of Northern residents; 

e) to understand the biology of important Arctic species and the func
tioning of Arctic aquatic ecosystems and to understand how man's uses 
affect them, in order that predictions of possible impacts can be made. 

Direct DFO involvement in Arctic marine conservation arises from the Fisheries 
Act which directs DFO to take the lead in renewable resource management and 
fish habitat protection. The department has developed programs to: preserve 
and protect fish stocks, evaluate the effects of industrial development on fish 
resources and habitats, monitor processing plants to ensure compliance with 
environmental standards, and research the ability of the northern ecosystem 
to respond to adverse impacts. DFO has direct responsibilities for acquiring 
scientific information on the Arctic and for ensuring the adequacy of nautical 
charts and related publications for the safe conduct of Arctic shipping. It is part of 
the continuing mandate of DFO to monitor activities in the Arctic that may have a 
harmful effect of fish or fish habitats, and to acquire and distribute information 
relating to renewable resource management in the Arctic. 

Indirectly, as the department with the general responsibility for oceans, and direct 
responsibility for marine renewable resource management, DFO has a role to play 
in all the environmental planning and review processes that take place in the 
Arctic, whether they be for hydrocarbon development, vessel traffic develop
ment, or land-use development. Interdepartmentally DFO plays a role in the 
Senior Policy Committee on Northern Resource Development Projects dealing 
with broad range policies relating to Arctic developments. Other important 
interdepartmental committees where DFO has advisory and co-ordinating 
responsibilities are: the Interdepartmental Environmental Review Committee 
which provides program advice to DIAND, the Arctic Waters Advisory Committee 
dealing with the specification of environmental operating conditions for hydro
carbon drilling, the Resource Management Environmental Committee which 
provides advice to EMR on offshore drilling, and the Environmental Advisory 
Committee on Arctic Marine Transportation providing advice on proposed Arctic 
shipping routes. DFO has played a major role in all EARP hearings in the Arctic 
and presently is discharging its direct and indirect responsibilities through a 
considerable volume of work relating to Beaufort Sea developments. 

Other interdepartmental committees exist but the above-mentioned are the key 
ones through which DFO exercises its indirect responsibilities for the Arctic 
marine environment, particularly as related to shipping and offshore develop
ments. As well, land-use planning and land-based sources of marine pollution in 
the Arctic form a part of DFO's indirect responsibilities, but mechanisms for them 
are only now being developed. Internally, DFO has an Arctic Directors-General 
Committee, an Arctic Offshore Development Committee (ARCOD) and an Arctic 
Research Directors' Committee. ARCOD co-ordinates departmental responses 
on marine environmental and related socioeconomic issues arising from Arctic 
offshore developments, and the Arctic Research Directors' Committee co
ordinates research activities in the north. Both committees provide advice to the 
Arctic Directors-General Committee, the senior DFO committee pertaining to 
Arctic matters. 
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3. Arctic Marine Conservation Issues 

3.1 Introduction 

Arctic marine conservation issues tend to be closely linked with the major non
renewable resource projects that are being planned for the North. The Major 
Projects Task Force (Canada 1981b, table 4.1) in its report summarizing the 
mega projects which maybe carried out in Canada over the period to the year 
2000, identified $62.2 billion in conventional hydrocarbon exploration and de
velopment projects for the Yukon and Northwest Territories (more than 80 per
cent of the total for Canada). Mining, pipelines and other projects added another 
$5.4 billion to the northern projects identified by the Task Force. Although these 
are only projects which may be carried out, and it is highly unlikely that all of them 
will be, the location of such a high percentage of Canada's conventional hydro
carbon projects must be developed in the north to meet the objectives of the 
national energy program. 

The conventional hydrocarbon projects in the vicinity of Arctic waters include: 
Beaufort Sea oil and gas where extensive reserves have been discovered both 
onshore and offshore and, depending on world oil prices and market conditions, 
production may be imminent; the Arctic Pilot Project (APP) which would deliver 
liquified natural gas from the Melville Island area to southern Canada or Europe; 
Sverdrup Basin oil and gas where substantial reserves have been discovered in 
the High Arctic and various schemes are being considered for production and 
marketing; Lancaster Sound where previous applications to drill for hydrocarbons 
in this environmentally sensitive area have been opposed and a "Green Paper" 
has been prepared addressing future use options; Baffin Bay where hydro
carbon exploration is at an early stage and drilling has not yet commenced; Davis 
Strait where drilling has commenced and oil has been discovered; Hudson Bay 
where a single well was drilled years ago and where seismic exploration for 
hydrocarbons recently began; the Labrador coast where extensive drilling has 
taken place and both oil and gas have been discovered. These are projects 
being planned and developed for the overall benefit of all Canadians, but the 
social and environmental impacts will be in the North, and will largely be borne by 
the Inuit and the Arctic marine environment. 

It is no coincidence that this multitude of projects is being planned just at the time 
when comprehensive land claims negotiations are taking place and the creation 
of a Nunavut Territory is being considered through division of the existing North
west Territories. The potential for oil and gas benefits has helped convince 
Ottawa to enter into comprehensive land claims negotiations to avoid future 
court challenges. Inuit participation in land claims negotiations, the Berger 
Commission, N.E.B. Hearings on the Arctic Pilot Project, several EARP hearings, 
the Lancaster Sound Regional Study, negotiations on a proposed land-use 
planning program, and the Inuit Circumpolar Conference, has greatly increased 
the political awareness of the Inuit people. In a very few short years the Inuit have 
developed the capability for dealing with the complex institutions and regulatory 
processes of Canada, while defining their own political and constitutional goals. 

Comprehensive land claims negotiations and political development of the North 
form a backdrop for Arctic marine conservation issues, and there is a very good 
argument that such issues should be settled before proceeding with any major 
development projects. However, it is not at all clear what the sequence of events 
will be, and some of the conservation issues require immediate attention. For 
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purposes of this discussion paper the issues are categorized as resource de
velopment conservation issues, and as transportation conservation issues. 

3.2 Resource Development Conservation Issues 

Each specific resource development project generates its own conservation 
issues which go beyond the scope of this paper. At a more conceptual level it is 
possible to identify generic types of issues that are likely to be of concern with 
respect to Canada's northern waters, and these will be summarized briefly. The 
vast majority of today's conservation issues in the Arctic are related to hydro
carbon exploration and development projects, but other projects also can be 
of concern as highlighted by the first two issues below: 

1 ) Environmental Impact of Hydro Projects. Construction of hydro dams 
on the northward-flowing rivers of the Soviet Union and Canada could 
affect the climate of the Arctic Ocean. The proposed Liard River dam 
could have a significant impact on the Mackenzie Delta and the Beau
fort Sea by reducing and delaying the spring flood, with the possibility 
of decreasing the productivity of the marine/estuarine ecosystems in 
the Western Arctic. 

2) Deleterious Deposits from Mining Projects. Lead-zinc mines, such as at 
Nanish/ik and Polaris, and uranium mines, such as at Baker Lake, may 
result in the deposition of deleterious substances in the Arctic marine 
environment. These may be toxic to marine organisms, and they tend 
to bio-accumulate in marine mammals and man through the food chain. 

3) Oil under the Ice. Oilspills in ice-covered waters are difficult to clean up 
with present technology. Blowouts may be impossible to cap until the 
year after they occur. Oil in the cold Arctic environment will persist for a 
very long period of time. The impact on marine ecosystems could be 
serious. 

4) Pollution of Polynyas and Shore Leads. The productivity of marine 
ecosystems is greatly enhanced at the ice-edges of polynyas and 
shore leads. Marine related birds and marine mammals concentrate in 
these areas at certain times of the year, making them highly vulnerable 
to oil pollution. 

5) Protection of Environmentally Significant Areas. Critical areas of Arctic 
marine habitat have never been identified on a systematic basis. There 
are no regulations to ensure that hydrocarbon development projects 
will avoid environmentally significant areas, and no programs in place to 
protect them. 

6) Hydrocarbon Facilities Siting. The siting of major hydrocarbon facilities 
such as deepwater ports and supply bases can have significant impacts 
on the environment. The recent debate over Gulf Canada's application 
for a land-use permit to build a deepwater port at Stokes Point is an ob
vious example of this issue. The lack of a facilities site selection process 
or a regional planning process exacerbates the problem. 

7) Artificial Islands, Dredging, Quarrying. Dredging and quarrying of con
struction materials, dredging of harbor channels, and the construction 
of artificial islands using dredged materials can impact on marine life 
through direct disturbance or siltation. The presence of numerous 
artificial islands may alter the ice regime and change the location of the 
landfast ice edge. 
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8) Cumulative Impacts on Renewable Resources. The wide range of oil 
and gas activities and facilities associated with exploration and devel
opment may result in cumulative impacts which will diminish the supply 
of renewable resources. This may be of crucial importance to the Inuit 
who rely on renewable resources, particularly marine mammals, for 
sustenance and to support their traditional lifestyle. 

3.3 Transportation Conservation Issues 

As a consequence of non-renewable resource development projects the 
product ultimately must be moved to market. Whereas in the past Arctic marine 
transportation has been restricted to a short summer season, there now is the 
very real possibility that the next decade will see the Northwest Passage and 
other Arctic waters being used on a year-round basis by icebreaking super
tankers. Possibilities include: the Arctic Pilot Project, transportation of Beaufort 
Sea oil and gas to the east coast, transportation of Alaska north slope oil to the 
East Coast, and the development of a Japanese tanker route to the North 
Atlantic. The prospect of numerous transits of the Northwest Passage by 
these vessels raises a number of environmental issues. 

1 ) Risk of Tanker Accident. Risk analyses for various types of tanker 
accidents, and the potential impacts of oil and LNG on the environment, 
are the subjects of considerable debate. A major accident at the wrong 
place and the wrong time would have serious consequences. Who 
decides if the risk is acceptable? 

2) Route Selection. Is there sufficient flexibility in route selection and/or 
the timing of transits to avoid environmentally sensitive areas at parti
cular times of the year? 

3) \mpact of Noise on Marine Mammals. The powerful engines of the 
tankers, and the smashing of thick sheets of ice, will introduce a lot of 
noise to the marine environment. The Inuit are concerned that it may 
impair the ability of marine mammals to communicate with each other 
and ultimately drive them away from the area. 

4) Impact of Ships'Tracks on the Inuit. In the winter months each transit 
will leave a rough ice rubble which will refreeze quickly in a thicker and 
rougher formation, so that after several transits the tankers will shift to a 
new track. The rough tracks will be difficult for Inuit hunters to traverse 
on snowmobiles. Numerous side-by-side thick tracks may change the 
location of ice-edges and delay break-up. In the early summer ships' 
tracks through landfast ice will not refreeze, also causing difficulties for 
Inuit hunters. 

5) Direct Collisions with Denning Seals. Ringed seals have their maternity 
dens in the landfast ice area. Some females and pups inevitably will 
receive direct hits from tankers while in maternity dens, and the Inuit are 
concerned that the numerous ships tracks will result in a significant 
impact on populations along the Passage. 

6) Marine Mammals in Leads and Polynyas. The tankers may wish to utilize 
shore leads and open water areas to increase their efficiency. Marine 
mammals concentrate in these areas, and they may also be attracted to 
the open water in ships tracks. This will increase the vulnerability of 
marine mammals to ship generated pollution, and it will increase the risk 
of tanker-mammal collisions. 

file:///mpact


106 MARINE PARKS AND PROTECTDN 

7) International Conservation Issues. The impact of noise and tanker 
pollution on marine mammals from Northwest Passage traffic have been 
identified as international issues by the Inuit of Greenland and Alaska. 

3.4 The Policy Vacuum 

A key problem in addressing conservation issues in Canada's northern waters is 
the policy vacuum that exists north of 60°. The Government of Canada, rather 
than formulating clear policies regarding economic, social and environmental 
matters, has found it expedient to keep all its options open by not formulating a 
specific northern policy. The lack of government policies led to a predominance 
of industrial interests in the early 1970s and to the later substitution of public 
inquiries for policy formulation. As the pace of development activities increases 
in the North, the lack of policy direction increases the social and environmental 
risks. 

It is true that elements of government policy do exist, but they fail to give clear 
direction regarding priorities between economic, social and environmental 
interest. The 1972 policy statement Canada's North 1970-1980 initially appeared 
to have a social-environmental bias by saying that "People, resources and 
environment are the main elements in any strategy for northern development... 
the needs of the people in the North are more important than resource develop
ment and ...the maintenance of ecological balance is essential". (Canada, DIAND 
1972) However, the energy crisis resulted in the 1976 announcement of An 
Energy Strategy for Canada and the "need-to-know" policy calling for accelerated 
exploration to delimit hydrocarbon resources. The National Energy Program, 
announced in 1980 and 1982, reaffirmed the need-to-know policy while stating 
an objective for the North to "achieve resource development at a rate in a manner 
{sic) compatible with a delicate social and environmental balance". (Canada, EMR 
1982) 

The result is a "balancing act" policy. In the words of the Honorable John Munro 
during parliamentary debate on The Canada Oil and Gas Act : 

We must strive to achieve balance in development: balance between 
renewable and non-renewable resource development; balance between 
conventional wage employment activities and those that support the 
traditional native economy; balance between externally generated 
development and that from within; balance between using the land and 
resources and conserving them; and balance between protecting the 
environment and developing the natural resources available to us. 
(Canada, DIAND 1981c) 

Unfortunately the balancing act policy gives little sense of direction or priority 
when considering issues or options. 

The policy vacuum has been identified as a critical problem for the North by many 
people. During the Lancaster Sound Regional Study the chairman of the public 
review phase, Peter Jacobs, wrote to the Honorable John Munro that "The first 
issue is the clear need for a national policy across all departmental sectors of 
government for Canada's high Arctic. The public express an urgent need for 
integrated national policies with respect to energy, transportation, conservation 
and development of the high Arctic".(Jacobs 1981, p. 3) In its recent report 
Marching to the Beat of the Same Drum, the Special Committee of the Senate 
on the Northern Pipeline raked the Government over the coals for its lack of 
policy and planning direction, pointed out the consequences for the environ-
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ment and the people of the North, and firmly recommended that policy and 
planning measures be formulated without delay (Canada, Senate 1983, p. 1). 

3.5 Marine Habitat Protection 

Arctic marine habitat issues, as referred to in this context, are a subset of Arctic 
marine conservation issues. The marine conservation issues deal with generic 
types of developments and the impacts they may have on the overall quality of 
the Arctic marine environment and on large global and regional ecosystems. The 
marine habitat issues deal with specific habitats and closely related ecosystems 
that may be impacted by pollution hazards or development activities from specific 
projects or groups of projects. These concerns extend to marine fish, marine 
mammals, seabirds and shorebirds, and to the habitat and life support systems 
necessary to sustain them on a continuing basis. 

Offshore hydrocarbon development projects, such as those presently underway 
in the Beaufort Sea and the Arctic Islands, include the following marine habitat 
concerns: the potential effects of the release of drilling fluids containing heavy 
metals into the marine environment; the release of crude or refined oil, through 
chronic releases, blow-outs or accidents into the marine environment; the effects 
of dredging on specific areas of productive habitat; seismic activities on fast-ice 
and in open water areas, particularly activities utilizing explosive techniques; 
underwater noise associated with industrial activities in general and with large, 
powerful tankers in particular — and the effects on marine mammals; year-round 
ice-breaking traffic which may affect marine mammals directly (a particular concern 
for ringed seals ) through crushing, and indirectly through noise and disturbance, 
and could lead to major changes in the habitat available to marine mammals by 
altering ice-edges and the stability of large ice sheets; the great many activities 
associated with a large hydrocarbon project, and the physical presence of man's 
structures, equipment, servicing and supply vehicles which create a significant 
level of disturbance; the cumulative effects of separate projects and activities 
which may have a combined impact on marine habitat far greater than that identi
fied through project specific studies. 

According to Dr. M. J. Dunbar, "Both the presence and absence of sea ice in the 
north have special biological significance. Sea ice supports a surprisingly intense 
primary production within the ice itself, consisting primarily of diatoms; this forms 
the basis for the maintenance of an important ecosystem. Ice edges are regions 
of special biological productivity. Ice provides a solid substrate used by certain 
mammals. Ice fosters upwelling, with all its significance in terms of production and 
transport. On the other side of the coin (absence of ice in winter) polynyas and 
other open water provide refuge for some sea mammals in winter and for migrant 
seabirds in spring and fall." (Dunbar 1981, p. 35) Polynyas may play a particularly 
important role in providing habitat for marine mammals and seabirds, which could 
be critical for the survival of some populations. These same polynyas appear 
highly susceptible to disturbance and pollution from hydrocarbon developments 
and year-round shipping activities (Stirling et al. 1981, p. 45). 

The basic problem is best described by Douglas Pimlott who explained that "In 
Arctic waters, polar bears, marine mammals, waterfowl, seabirds, loons and shore-
birds are the animals which could be most seriously affected by minor or major oil 
spills. The behavior of most of these animals endangers them when they come in 
contact with intensive human activities. They are all very mobile, and many spe
cies concentrate in large numbers in particular areas or at particular times; they are 
highly vulnerable to oil spilled at or carried by currents to these areas." (Pimlott et 
al. 1976, p. 95) 
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Perhaps the most immediate problem in Arctic marine habitat protection is the 
inadequate information base on fish, marine mammals, and seabirds. Although 
the information base is better for some areas than for others, there is an inade
quate understanding of basic biology, numbers and distributional patterns, and 
habitat dependencies. Although the types of impacts of development projects 
are reasonably predictable, the actual impacts on marine habitat in a specific area 
require specific knowledge about that habitat and its use by marine life. There
fore, before DFO can assess how to protect habitat, an improved capability to 
identify important, sensitive and vulnerable Arctic marine habitat is required. This 
could include: research and data gathering on the biology and distributional 
patterns of fish, marine mammals, and seabirds; research on the sensitivity of 
habitat types to development activities; an assessment of the vulnerability of 
specific habitats to proposed projects; the mapping of important habitat that is 
both sensitive and vulnerable. 

Finally, measures required to protect Arctic marine habitat must be addressed, 
such as: 

a) through planning activities designed to reduce potential damage or 
disturbance; 

b) through proferring protective status on important areas by establishing 
them as national parks or marine sanctuaries; 

c) through the adoption and enforcement of regulations for development 
activities, designed to protect marine habitat; 

d) through Departmental opposition to specific projects that would have 
an unacceptable impact on Arctic marine habitat; 

e) through research. 

While DFO is involved in all of the above activities, the pace of Arctic develop
ments creates a real need to increase the level of effort. The complication is that 
DFO does not have a published policy on Arctic marine habitat protection. How
ever, a draft policy on fish habitat management which includes protection, is now 
available for public review and discussion. This should culminate in an approved 
policy statement in 1984 which will have application in the Arctic (Canada, DFO 
[1983]). At the same time the Department requires a concerted effort to improve 
its inadequate information base on Arctic marine habitat. 

3.6 Renewable Resource Harvesting 

The level of existing renewable resource harvesting, and the potential for new 
or increased renewable resource harvesting developments, also are issues for 
Arctic marine conservation. The Inuit use some terrestrial mammals in their 
'country food' diet, but they are primarily marine resource harvesters (Myers 
1981, p. 11). They are heavily dependent on country food, which contributes the 
estimated equivalent of several thousand dollars of income per family per year, 
(Usher 1982, p. 10) and look on the entrenchment of traditional hunting rights as 
a necessary part of native land claims negotiations. 

The Canadian courts generally have held that whatever aboriginal rights native 
people may have to use renewable resources, that right does not include the 
authority to regulate the harvest. That authority rests with the Crown and, in the 
case of marine renewable resources, with DFO. However, despite the present 
regulatory regime the Inuit undoubtedly will press for an increased role in the 
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regulatory process, and may be successful in altering the status quo through 
native land claims negotiations. The James Bay and Northern Quebec Agree
ment guaranteed special harvest rights for natives, and established a Co
ordinating Committee with equal representatives from the Crée, Inuit, Canada 
and Quebec as a consultative body to supervise and regulate the regime (Hunt 
1980, p. 590). 

The 1978 Inuvialuit Agreement-in-Principle would give the Inuvialuit priority 
in the harvest of marine mammals, guaranteed to current harvest levels, and 
establish consultative research and management institutions (Hunt 1980, 
p. 591). All settlement proposals put forward to date by Natives have included 
special rights to harvest and manage fish and wildlife. Some Inuit look on 
renewable resource development as a preferred future for their people, rather 
than a non-renewable resource economy. They argue that a strengthened 
renewable resource economy would give their people the option of choosing 
between the traditional lifestyle and wage employment (or some combination of 
the two) while maintaining their cultural heritage. They argue that this would 
eliminate the "boom-bust" effect of non-renewable resource projects and 
stabilize their communities. They are interested in developing tourism activities 
based on the natural attributes of the North and its wildlife resources. They also 
believe that the renewable resources of the North can support higher levels of 
harvest than at present, to provide cash incomes as well as subsistence country 
food (Dirschl 1981, pp. 20, 21). 

The Inuit are not alone in this thinking. A research team from the University of 
Waterloo, under the direction of Professor Robbie Keith, recently developed 
a 'renewable resource economy' scenario for the Lancaster Sound Region 
(Atkinson et al. 1981, p. 10-21). The goal would be to achieve a viable, stable 
economy through the development of renewable resources and diversification of 
their uses. Hunting, fishing and trapping activities would continue, but under a 
wider-based territorial sustained yield management strategy, where resources are 
hunted for both food consumption and economic gain. Secondary activities 
would be developed to use the products and by-products of the hunt for clothing 
and footwear as well as food. Climbing, sightseeing and tourism-related fishing 
and hunting would be encouraged. The need for Inuit involvement in manage
ment and preservation of the ecosystem and the renewable resources was 
stressed. 

There are a number of issues with respect to the use and management of 
renewable resources in the North. Perhaps the focal one is — are the Native 
people good conservationists? Some of the Native people contend that they are 
conservationists by nature and cannot over-harvest the resource, a point of view 
that might have some validity if it were not for modern weapons and transporta
tion (Finney 1980, p. 576). Indeed there have been all too many incidents in 
recent years where a minority of Native hunters have abused their rights and 
needlessly slaughtered wildlife, or who have taken walrus and narwhal for the 
ivory and wasted the meat (Usher 1982, p. 10). These facts lead other Canadians 
to question the conservation ethics of Native people, and to look on native 
hunting and fishing as the unmanageable component of renewable resource 
management in the North. Kenneth Brynaert of the Canadian Wildlife Federation 
recently asserted that native people are a threat to wildlife, and vowed to go to 
court if future land claim agreements grant native people exclusive hunting or 
fishing rights or give them authority for wildlife management (Anonymous 1981, 
p. 5). 
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For Arctic marine renewable resources the level of sustainable harvest also is an 
important issue. DFO often has to base its resource management decisions on 
inadequate biological data, and the Inuit frequently do not believe what the 
scientists tell them and fail to see the sense in management strategies. The 
scientists and the Inuit each have different kinds of knowledge which go mutually 
unappreciated (Usher 1982, p. 38). The immediacy of this issue is especially 
important for endangered species such as the bowhead whale. The scientists, 
the Inuit, and the government people promoting tourism-related renewable 
resource projects have little or no common understanding of potential harvest 
levels with a sustainable management strategy. 

The most controversial issue for the coming year is — what role should the Inuit 
play in the management of Arctic marine renewable resources? Although present 
regulatory authority rests with DFO, the handwriting is on the wall ( and in the 
drafts of land claims agreements ) that a change is going to come. The exact 
nature of the change, and how DFO should react in the meantime, is not at all 
clear. Intermediate stages of sharing resource management responsibilities with 
the Inuit through consultative mechanisms and educational programs would 
appear worthy of consideration. 

It is interesting to note that Peter Usher, in what may well be the best thought 
out publication on this issue, says that the solution lies in a melding of Inuit 
customary law with the exercise of state authority (Usher 1982, pp. 42, 43). He 
says that native groups have developed an extensive body of customary law on 
the use and allocation of resources, with the fundamental feature that each group 
had a distinct and recognized geographical territory. Barriers to hunting or fishing 
by outsiders helped reduce overharvesting, and the people who were directly 
dependent on the resources were effective resource managers. Usher believes 
not only that this body of customary law retains relevance today, but that it is a 
necessary component of any legitimate system of resource management and 
enforcement in the eyes of the native people. If conservationists and wildlife 
managers supported the customary law process, there could be the following 
benefits: 

a) The process could provide a forum for native people to consider, 
without the pressures and polarization generated by some crisis, the 
very real ways in which the demands they currently place on wildlife 
resources are not the same as those of their forefathers. 

b) It could serve to overcome the seeming inevitability that once hunters 
participate in a management system, they cannot do so on their own 
terms but must learn the jargon and procedures of both science and 
bureaucracy. What non-natives commonly understand as 'traditional 
knowledge' would consist not simply of a set of observations about 
animal behavior, but also of rules for human conduct. 

c) An effective system of customary law and enforcement would both 
simplify the tasks of 'official' wildlife managers and enforcement officers, 
and make those occupations more attractive to native people, since 
they would be implementing their own system, or something reason
ably congruent with it, instead of an alien one. A management system 
which hunters can understand, support and even demand will require a 
minimum of enforcement and achieve a maximum of results. 

d) It could provide a forum in which scientists and hunters could overcome 
at least some of their misunderstandings with respect to the facts, if not 
what to do with them. 
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e) It could provide the means for native people to regulate among them
selves the geographical distribution of their hunting effort, chiefly by 
allocating group or individual rights to specific territories. This would not 
eliminate the rights of urban natives, but it could provide a means of 
regulating their access consistent with native traditions (Usher 1982). 

4. Northern Planning and Conservation Initiatives 

4.1 Introduction 

At the present time there is no comprehensive framework for planning or for 
conservation in the North. This is true even for the terrestrial regime, as well as for 
the Arctic marine environment. However, there are a number of existing vehicles 
and proposed initiatives at various stages of development which, although not 
expressly aimed at marine conservation issues, may make effective contributions 
to marine conservation objectives. Although many of these initiatives are led by 
other departments, particularly DIAND, they may present DFO with opportunities 
for co-operation and program co-ordination which should not be ignored. This 
section presents a review of the history and present status of several of these 
initiatives. 

4.2 Northern Land Use Planning 

DIAND traditionally has taken an ad hoc approach to northern planning based on 
the assumption that all resource uses, if properly managed, can be accommo
dated on federal lands in the Territories. As non-renewable resource develop
ment activities increased during the 1970s, placing additional pressures on the 
northern environment and renewable resources, the validity of that assumption 
became questionable. Public interest groups began to criticize DIAND for not 
having a regional planning policy and process in place so that new development 
proposals could be placed within an established framework. 

The Berger Commission placed strong emphasis on the need for a regional 
planning approach to deal with the impact of non-renewable resource devel
opments on native peoples, and for a northern conservation strategy to pro
tect important natural areas and renewable resources. The Canadian Arctic 
Resources Committee (CARC) has been highly critical of DIAND for not having 
a planning process to guide northern development, and both CARC and the 
Canadian Nature Federation have pressed the need for a northern conservation 
strategy. The Northern and Southern Workshops of the Lancaster Sound Study 
reached similar conclusions. Through comprehensive land claims negotiations 
ITC, COPE, CYI and the Dene have all demanded the establishment of some 
form of regional planning process. 

In July of 1981 Indian and Northern Affairs Minister John Munro announced that 
the federal government had approved a new policy on comprehensive land-use 
planning. Through this policy DIAND would be responsible for establishing a 
formal land-use planning system to improve the management of Northern re
sources and to resolve conflicts between different resource users. It is important 
to note that, in the context of Northern Land Use Planning, "land" includes: 
"those offshore areas adjacent to the coast of Yukon and Northwest Territories 
and extending throughout the natural prolongation of the land territory of these 
Territories to the outer edge of the continental margin or to a distance of two 
hundred nautical miles from the baselines from which the breadth of the territorial 
sea of the Territories is measured, whichever is greater." (Canada, DIAND 1981a) 
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For areas such as the Beaufort Sea and Lancaster Sound, "land-use" planning 
clearly includes coastal zone and marine planning. 

Cabinet approval of the new policy was based upon a Discussion Paper on 
Northern Land Use Planning (Canada, DIAND 1981b) which outlined an ap
proach to the management of land use in the North for purposes of defining a 
northern land-use planning policy. It contained a background and rationale for 
the new initiative, plus 'example' policy statements, program objectives, planning 
structures, and planning regions. Since Cabinet approval was based on a Dis
cussion Paper rather than a specific program proposal, it remained questionable 
how concepts in the Discussion Paper actually would be implemented. 

The ensuing two-and-a-half years have been a frustrating period for DIAND 
officials charged with implementation of northern land-use planning. The Inuit 
Tapirisat of Canada (ITC) acknowledged that an innovative planning approach for 
the North was "desperately needed" while pointing out that Inuit representatives 
had not been consulted on the new policy — and could not support its imple
mentation without knowing more about it, and how it might impact on the Nunavut 
aboriginal claim (Amagoalik 1981). Both territorial governments expressed reser
vations about the planning process and the role that northerners would play in it. 
DIAND responded in October 1982 with a 160-page draft "Land Use Planning in 
Northern Canada" document (Canada, DIAND 1982b). 

At this writing, January 1984, the promise of the Northern Land Use Planning 
program remains unfulfilled. DIAND has held consultations with native groups and 
the territorial governments, and progress reportedly has been made in negotia
ting an acceptable planning process. However, DIAND now must go back to 
Cabinet on a revised policy and program, and the entire program is being 
reexamined by the central funding agencies. 

4.3 A Comprehensive Conservation Strategy 

The Government of Canada does not have a comprehensive conservation 
strategy for the North. This is a frustrating fact for environmentally concerned 
Canadians, and for public interest groups such as CARC and CNF, who feel that 
the lack of a conservation strategy leaves the northern environment and re
sources vulnerable to future developments. In the most open public inquiry ever 
held on northern development issues, Justice Thomas Berger recommended 
that: 

a) As part of comprehensive planning in Canada's North, the federal 
government should develop a northern conservation strategy to 
protect areas of natural or cultural significance. This strategy should 
comprise inventories of natural and cultural resources, identification of 
unique and representative areas, and withdrawal and protection of such 
areas under appropriate legislation, [and] 

b) A Northern conservation strategy should be implemented by dis
tinguishing the different types of conservation areas and matching the 
degree of protection to the nature and importance of the resource. 
Such conservation areas may include wilderness parks, national parks, 
national marine parks, national landmarks, wildlife areas, wild rivers, 
historic water routes, historic land trails, ecological reserves, recreation 
areas, and archaeological and historic sites.(Berger 1977, p. 119) 

Despite the logic of Berger's recommendations, and the support for these or 
similar recommendations in subsequent fora such as the Lancaster Sound 
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Regional Study, a comprehensive conservation strategy for the North has not 
been developed. Instead we see a confusing set of areas that offer varying 
degrees of protection to certain sites and resources, while many other important 
sites and resources go unprotected. Panel 9 of the Canadian Committee for 
the International Biological Program identified 71 proposed ecological sites in the 
Arctic in its 1975 report, (Nettleship and Smith 1975) but in the intervening years 
only one site has been given even temporary protection. As well, it must be 
pointed out that Panel 9 was looking at terrestrial sites. Although some of the 
proposed sites do include marine components, the bottom line is that the need 
for Arctic marine ecological sites has never been addressed. 

There are some positive indications that Canada may be preparing to develop a 
northern conservation strategy. As pointed out in the first section, Canada has 
adopted the World Conservation Strategy, and the subsequent Federal Review 
recommended that: 

DIAND and Environment Canada, in co-operation with the Territorial govern
ments, encourage and support the development of a management plan for 
the Canadian North which integrates conservation of living resources with 
their development and the development of non-renewable resources; this 
should be linked with the northern land use planning initiative recently taken 
by DIAND and with the draft DOE Policy for the North. (Canada 1981 a, p. 62) 

Related to this is Priority Requirement 9 which calls for "Establishment of a 
comprehensive network of protected areas, securing the habitats of threatened, 
unique and other important species, unique ecosystems, and representative 
samples of ecosystem types". (Canada 1981, p. 19) Priority National Action 10 
stresses the need for "Establishment of new organizations or of special mea
sures to co-ordinate existing ones for the comprehensive management of marine 
living resources". (Canada 1981, p. 45) 

Environment Canada has recently released a discussion paper entitled 
"Environment Canada and the North" (Canada , Environment Canada 1983) 
which sets out Departmental perceptions, roles and policies concerning the 
North and its development. It puts forward the objective of promoting "the 
establishment of a comprehensive network of protected areas in the North to 
provide adequate protection and management for areas and sites of significance 
in the preservation of Canada's natural and cultural heritage ... " (Canada, En
vironment Canada 1983, p. 29) One strategy for achievement of this objective is 
the completion of the national park systems in the North, and the paper states 
that "at least three national marine parks are required to represent adequately the 
North's natural regions". (Canada, Environment Canada 1983, p. 31) Other 
strategies include: evaluating and, if necessary, recommending legislation to 
establish a special ecological reserves program in the North; establishing and 
maintaining a planning framework for conservation areas; and co-operating with 
other countries in the establishment of protected areas for critically important 
species and ecosystems. DOE recognizes that effective implementation of these 
strategies requires consultation and co-operation with other departments and the 
territorial governments. The Parks Canada division of DOE has recently circulated 
a draft policy document on National Marine Parks (Canada, Parks Canada 1983), 
and the eventual establishment of marine parks in the Arctic could support DFO 
Arctic marine conservation objectives in many ways. 

In October 1982 DIAND produced a draft discussion paper on "A Compre
hensive Conservation Policy and Strategy for the Northwest Territories and 
Yukon". (Canada, DIAND 1982a) The discussion paper, and the early 1983 
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Whitehorse Conservation Workshop on it, represent DIAND's commitment to 
develop the elements of a conservation policy and an action plan for its im
plementation. While the discussion paper does not focus on Arctic marine 
conservation, it is clear that it is to be included as one component of the com
prehensive policy and strategy — thereby providing DFO with an opportunity to 
implement some of its own objectives. Unfortunately, since this is a draft docu
ment, there is no certainty DIAND's initiatives will result in the development of a 
conservation strategy in the near future. In the meantime environmentally signi
ficant marine areas have no protective status. However, a Task Force on Northern 
Conservation has been established to provide the DIAND Minister with recom
mendations on the northern conservation policy and implementation strategy, 
and it is expected to submit its report in May, 1984. 

4.4 Lancaster Sound Regional Study 

A 1973 application by Norlands Petroleum Limited to drill an exploratory well at 
the Dundas K-56 site in Lancaster Sound resulted in considerable concern about 
potential environmental impacts. Viewed as a virtual Arctic oasis supporting 
unusually high biological productivity, Lancaster Sound was cited as the region 
where: at least 85 percent of North America's narwhal population summers or 
migrates through; one-third or more of North America's white whales migrate 
through; one-third of the world's population of greater snow geese breed; over 
50 percent of Canada's entire Eastern Arctic population of marine-associated 
birds migrate, nest or feed; where zooplankton biomass, phytoplankton diversity 
and the phytoplankton standing crop is unusually high (Smiley and Milne 1978, 
p. 84). Its status as a major wildlife waterway, staging center and breeding area, 
and the potential impact of oil pollution from offshore exploratory drilling, 
warranted an environmental impact assessment. 

The proposed project was referred by DIAND to the Federal Environmental 
Assessment and Review Office, and an EARP Panel was established. In its 1979 
Report (Canada, FEARO 1979) the Panel recommended against the drilling after 
concluding that a meaningful assessment of potential impacts could not be made 
in isolation from broader issues relating to the biological uniqueness and socio
economic considerations of the area. The Panel recommended that the Govern
ment initiate a comprehensive review, including national and regional public in
put, of the resource-use issues in order to determine the best use of the Sound. 
The DIAND Minister accepted the Panel's recommendations and, in July 1979, 
established the Lancaster Sound Regional Study to prepare policy options in the 
form of a "green paper". 

The Lancaster Sound Regional Study had two parallel roles: the preparation of 
a Green Paper to stimulate informed discussion on future use options for the 
region's marine and land areas and the provision of a foundation and framework 
for a comprehensive regional planning process. DIAND organized the study in 
collaboration with DOE, DFO, EMR, DOT, EA and GNWT — and established a 
senior Steering Committee to provide general direction, and a Working Group. 
There were no Inuit representatives or residents of the region on the Steering 
Committee or the Working Group. 

The Study produced a Draft Green Paper (Dirschl 1980) in December 1980, held 
community hearings and Northern and Southern Workshops to obtain public 
inputs, and produced a final Green Paper (Dirschl 1982) in 1982. The final phase 
of public consultation on the Green Paper was held during the summer of 1983. 
The final Green Paper presents six options for the future use of the region which 
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run the gamut from strict environmental protection to concerted economic devel
opment. It places options for a regional planning process within the context of 
the framework of the Northern Land Use Planning program. Based on the Green 
Paper and public reaction to it, the DIAND Minister may soon have to make a 
choice between implementing a comprehensive regional planning process or 
announcing his own decision on the Green Paper options. 

The report (Jacobs 1981) submitted by Peter Jacobs as chairman of the public 
review phase posits a strong case for the former alternative. His covering letter of 
transmittal to the Honorable John Munro said that: 

An important and potentially significant initiative has been launched by your 
department with respect to the national concern for Canada's high Arctic. 
The Lancaster Sound Regional Study and the draft green paper derived 
from it are the first attempts by government to initiate a process of regional 
planning in the North. (Jacobs 1981, p. 3) 

Jacobs went on to cite the clear need for integrated national policies, the re
solution of native land claims, and the virtually unanimous agreement on the 
urgent need to establish a regional planning process. Throughout the Study the 
importance of the marine resources, and the need for Arctic marine conservation 
initiatives were highlighted. 

One of the major concerns identified by the Lancaster Sound Regional 
Study pertains to the environment and its continued use by the Inuit. The 
Sound's biological productivity is of global significance and the area will 
require comprehensive protection measures. (Dirschl 1982, p. 6) 

5. DFO Responsibilities and Opportunities 

5.1 DFO Priority Area Requirements 

The general departmental responsibilities for Arctic marine conservation, and the 
Department's northern objectives, were reviewed in section 2.3. The accelerated 
development of major projects in the North places great pressure on DFO re
sources and raises a question as to how capable the Department is of discharging 
those responsibilities. A recent review (Canada 1981b, 3.2) of key requirements 
related to Beaufort Sea production identified the following priorities: 

a) Adequate charts must be available before the tanker traffic begins. 
These are statutory requirements under the Canada Shipping Act. 

b) Fundamental knowledge of Arctic ecosystems as a basis for impact 
prediction and oilspill contingency planning. All Arctic hearings to date 
on impact as assessment have been unable to resolve many impact 
issues because of this fundamental deficiency, and in each case 
government has been called upon urgently to address these scientific 
issues more actively. 

c) Oceanographic/ice studies are required to support development and 
implementation of Arctic marine services (e.g., ice forecasting) in order 
to promote safe and efficient shipping. 

d) Site specific ecosystems studies must be implemented in the Beaufort 
Sea, in areas where the permanent structures will be located and pro
duction operations will take place. Regional planning requires this in
formation and predictive capability as well. 
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e) Fisheries and marine mammal information and increased enforcement 
are required to meet statutory requirements under the Fisheries Act. 

Three of the above priority areas relate to Arctic marine conservation, with specific 
projects proposed on effects of ship noise on Arctic marine mammals; identi
fication and characterization of critical habitats; environmental contaminants in 
Arctic marine biota; conservation and protection; Arctic cod spawning; co
ordination of fisheries habitat research; rates and processes of primary produc
tion of phytoplankton; the significance of macrophyte production system in the 
Arctic; trophodynamics of epontic biota; benthic-pelagic coupling; geographical 
review of production areas; hydrocarbon seeps; polynuclear aromatic hydro
carbons; eastern Arctic physical oceanography; numerical modeling of oceanic 
circulation; Beaufort Sea shelf dynamics; Beaufort Sea storm surges; Beaufort 
Sea biological oceanography; chemical oceanography of the Beaufort Sea and 
Amundsen Gulf. 

The lists of priorities and proposed projects were drawn up with respect to DFO 
responsibilities for Beaufort Sea production, but they appear to be a fair repre
sentation of the extensive types of activities required wherever hydrocarbon 
production takes place in the Arctic. The entire Northwest Passage and the 
Sverdrup Basin also are priority areas, and other areas which may soon be ac
corded a high priority include Lancaster Sound, Jones Sound, Baffin Bay, Davis 
Strait and Hudson Bay. 

Although the manpower and financial resources that are required to undertake 
these activities is immense, the Department has a clear responsibility to ensure 
that the Arctic marine environment is protected and preserved as well as possible 
based on the best available scientific knowledge. Beyond hydrocarbon activities 
there are a host of DFO responsibilities related to renewable resource manage
ment and harvesting, marine park management, circumpolar and international re
search on ecosystems and ocean climate, hydrographie surveys, and monitoring. 

5.2 Planning Responsibilities 

DFO, in order to fulfill its obligation to co-ordinate the policies and programs of the 
Government of Canada respecting oceans, has a responsibility to participate in all 
federal planning activities for the North. In so doing the Department may have to 
get more involved in regional planning issues, and may have to take a more pro
active role in planning for Arctic marine conservation. 

DFO is, and has been, involved in a number of planning activities in the North. As 
part of the Environmental Assessment and Review Process DFO has participated 
in the review of Environmental Impact Statements for Davis Strait, Lancaster 
Sound, the Arctic Pilot Project, and the Beaufort Sea, and an Initial Environ
mental Assessment for Baffin Bay. Although not primarily a planning exercise, the 
preparation of an EIS certainly encompasses planning components and DFO has 
a responsibility to continue its participation. The Department has been actively 
involved in the Lancaster Sound Regional Study and is committed to a continu
ing role in public discussions on the use and management of the Sound. For 
Lancaster Sound the Department has stated that "it is our belief that the Regional 
Study must lead to the establishment of a management framework involving the 
participation of the various interests in Lancaster Sound and that this framework 
must incorporate a continuing planning process". (Canada 1981a, p. 2) 

DFO discharges many of its policy and planning responsibilities for Arctic marine 
conservation through a variety of mechanisms, including: the now defunct Beau-
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fort Sea Office and Steering Committee; the Arctic Waters Advisory Committee; 
the Senior Policy Committee, Northern Resource Development; the Inter
departmental Environmental Review Committee; the Resource Management 
Environmental Committee; the Land Use Advisory Committee; the Environ
mental Advisory Committee on Arctic Marine Transportation; the Arctic Regional 
Ocean Dumping Advisory Committee; the Regional Screening and Co-ordinating 
Committee; the Regional Environmental Review Committees. This extensive 
involvement, and commitment, belies the fact the DFO tends to participate in a 
reactive fashion as a science advisor— rather than taking a proactive stance on 
planning requirements for Arctic marine conservation. The lack of well developed 
policies and programs, combined with the inadequate information base on habitat 
and marine resources, hamper the effectiveness of Departmental officials in 
these quasi-planning fora. 

It can be argued that DFO takes too restricted a view of its responsibilities for 
Arctic marine conservation, frequently focusing on its management responsi
bilities for harvestable species rather than the ecosystems approach embodied in 
the World Conservation Strategy. The broader concerns for the protection and 
preservation of the Arctic marine environment, spelled out in Article 234 of the 
Law of the Sea Treaty, seldom receive high priority in Departmental policies and 
programs. Taking a proactive approach to DFO responsibilities should start with 
an examination of Canada's responsibilities for Arctic marine conservation. 

As the lead federal agency for Arctic marine policies and programs, DFO's first 
responsibility should be to ensure that national commitments are met. DFO has a 
responsibility, perhaps in conjunction with DOE, to play a lead role on policies 
and programs for: Arctic marine baseline studies, Arctic marine ecosystems 
research, a comprehensive Arctic marine conservation strategy, Arctic marine 
habitat protection, Arctic marine resource harvesting, the quality of the Arctic 
marine environment, and implementation and enforcement measures. This is not 
to say that DFO has the responsibility to do all these things, but to ensure they 
are done on behalf of the federal government. 

With the DIAND initiative for Northern Land Use Planning, which perhaps should 
be called regional planning, there may be an opportunity to take care of some 
DFO responsibilities through that planning process. Certainly DFO has a respon
sibility to participate in the planning process and to provide inputs at different 
levels in the regional planning structure. 

Northern Land Use Planning, if properly implemented, could provide DFO with 
some interesting opportunities for achieving its conservation objectives, 
including: a vehicle for switching from a reactive to a proactive role on Arctic 
marine conservation issues, a stimulus for formulating policies on Arctic marine 
conservation issues and integrating them with other federal policies, assuming 
the lead agency role with respect to other federal departments on oceans 
policies and programs, the formulation of a comprehensive marine conservation 
strategy for the North, an effective delivery mechanism to utilize DFO scientific 
knowledge of Arctic marine systems, and additional funding for gathering marine 
baseline information and for the study and analysis of marine planning issues. 

5.3 Summary and Recommendations 

The Arctic marine environment and its renewable resources are under increasing 
pressure from major non-renewable resource projects that are in place or are 
being planned for the North. Although it is practically self-evident that the situa
tion requires a strong lead agency with a mandate to protect and conserve these 
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national resources, the reality unfortunately is otherwise. DIAND, DOE and DFO 
have a confusing overlap in their general mandates, and there is no clear answer 
to the question: Which department has the Mandate to co-ordinate federal 
policies and programs for the Arctic marine environment? 

DFO does have broad responsibilities for Arctic marine conservation, for fish 
habitat management, for marine science and surveys, and for co-ordination of 
federal policies and programs for oceans. The Department has become heavily 
involved in Northern advisory committees, EARP panels, planning programs, and 
other activities regarding development projects and related marine conservation 
issues, but primarily in a reactive role. The time has come for DFO to take a more 
proactive role as the lead agency with Arctic marine conservation responsibilities, 
to ensure that Canada's commitments emanating from the Law of the Sea Treaty 
and the World Conservation Strategy are implemented. 

DIAND initiatives for a Northern Land Use Planning Program and a Compre
hensive Conservation Policy and Strategy, and DOE initiatives for Arctic National 
Marine Parks and proposed policies and strategies for the northern environment 
may provide DFO with excellent opportunities for implementing its responsi
bilities. However, DFO should neither rely on the initiatives of other agencies nor 
sit back waiting for them to occur, but should proactively take the lead in ensuring 
that Arctic marine conservation policies, strategies and implementation mecha
nisms are developed — and that marine renewable resources and habitats are 
properly protected and conserved. 

Recommendation No. 1: It is recommended that DFO propose the establishment 
of an Arctic Marine Policy Council. 

The purpose of the Arctic Marine Policy Council would be to develop and 
make recommendations to appropriate ministers and to Cabinet on inte
grated policies on all aspects of the use and management of Canada's Arctic 
waters. Membership on the Council should reflect the cross-section of Arctic 
marine interests and expertise, and should be predominantly non-civil ser
vants. One role of the Council should be to promote the development of 
compatible policies and program objectives by different governments, 
departments and agencies. 

Recommendation No.2: It is recommended that DFO assume the lead role in 
developing a comprehensive Arctic marine conservation policy and strategy. 

The comprehensive policy should include the quality of the Arctic marine 
environment, ecosystem conservation, habitat protection, renewable 
resource conservation and management, renewable resource harvesting, 
and scientific knowledge. The comprehensive policy should be developed 
in collaboration with the Inuit, the territorial governments, DIAND and DOE — 
but DFO should take a proactive lead role. This proposed initiative should 
make a substantive contribution to implementation of a comprehensive 
(terrestrial and marine) conservation policy for the North. 

Recommendation No.3: It is recommended that DFO identify, and take 
necessary steps to protect important marine environmentally sensitive areas. 

This recommendation should be implemented systematically, using selec
tion criteria to identify and rank marine environmentally sensitive areas and to 
assess their vulnerability to impacts from human activities. Particular attention 
should be given to the major recurring polynyas and shoreleads which con
centrate large biologic populations at certain times of the year — such as the 
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North Water, Lancaster Sound, and the Cape Bathurst polynya. Considera
tion should be given to the establishment of marine parks/reserves or the 
creation of other protected areas as deemed appropriate. This should be 
accompanied by a public education program on the importance of these 
environmentally sensitive areas. 

Recommendation No.4: It is recommended that DFO support the establishment 
of an Inuit Marine Affairs Council. 

An Inuit Marine Affairs Council would be a useful vehicle for developing and 
co-ordinating Inuit policies on marine resources and the use and manage
ment of Arctic marine waters, particularly out to the landfast ice edge. The 
Inuit Marine Affairs Council should have a consultative link with the proposed 
federal Arctic Marine Policy Council. It should play an advisory role on policy 
inputs to planning programs affecting Arctic waters and resources, and it 
should develop proposals for Inuit involvement in Arctic marine manage
ment. DFO should attempt to promote implementation of departmental 
policies, objectives and programs through the Inuit Marine Affairs Council, 
thereby justifying financial and other resource support to it. 

Recommendation No.5: It is recommended that DFO initiate a program for Inuit 
marine mammal management. 

Given the Inuit dependence on marine mammals, their traditional harvesting 
rights, and the consequences of land claims negotiations for management 
rights — DFO should seize the opportunity to initiate a new program for Inuit 
marine mammal management. This should be based on the recognition that 
DFO responsibilities for marine mammal management can best be carried out 
through the co-operation and participation of the users of the resource in 
the management process. 
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Marine Park Interpretation: 
Facts and Fantasies 

Max Finkelstein 

Two Scenarios 

It's 0°C and I'm sitting in my skivvies on an ice-covered rock wrestling with a slimy 
neophrene suit obviously made for someone thirty pounds lighter than me. Sleet 
slaps my numb cheeks as I triumphantly succeed in pulling the suit past my trem
bling knees. Stiffened fingers struggle with zippers and clasps. Now for the 
boots, hood, mitts, a belt of lead weights, steel tanks and still more gear. Hoses 
sprout and dangle. I signal to my guide that I'm ready, numb index finger and 
thumb barely able to form the "OK" sign, and flap lobster-style to the water's 
edge. At a signal from my guide, my jaws clamp the regulator and I slither, like 
some creature from the end of time returning home, into the icy darkness. Down, 
down into the icy murk. Detritus stream by my mask like a winter blizzard. Each 
movement is a revelation of coldness. "It's no Caribbean", I mutter to myself. 

OR: 

A flashing neon yellow sign arches towards the surface, advertising fish burgers. 
Visitors in T-shirts and shorts stroll through transparent tunnels gazing out at 
tuna, sharks and other large fish held in invisible enclosures. A 400-passenger 
touring submarine glides between two underwater towers, while spherical bright 
red mini-subs hover like giant water mites. In a large, central transparent dome, 

t 
0. 
s 

I 
13 

z 
Î 
c 
a 

i 

! 

î 
0 



126 MARINE PARK VISITORS 

visitors relax around a heated swimming pool, basking under the rays of an arti
ficial sun. They glance desultorily at the giant T.V. screen, where images of divers 
surrounded by clouds of fish can be seen. "Must be feeding time," a young boy 
drones to his mother. 

Two scenarios for marine park interpretation. Which one is right for Parks Canada? 

Marine Interpretation Today 

Marine and aquatic interpretation is not a totally new venture for Parks Canada. 
Interpretation programs in our coastal national parks include guided shore walks 
to explore intertidal habitats and to observe birds and mammals. Charter boat 
tours, guided canoe and snorkel tours have all been a part of interpretive 
programs. 

Efforts to explore the subtidal environment, however, have been limited. In some 
parks, diver-naturalists bring organisms that live beyond the range of shore-
bound visitors to specified sites for interpretive programs, or naturalists rove at 
popular fishing sites. 

This will be the focus of interpretation programs in National Marine Parks — to 
bring the visitor into contact with the shorezone, subtidal and near shore environ
ments. 

This form of interpretation is not totally new. Japan and the Great Barrier Reef 
Marine Park have well-established system of marine parks which utilize under
water viewing towers and glass-bottom boats for interpretation. In several parks 
in the Caribbean and in Japan, underwater trails for divers and snorkelers have 
been established. Guided snorkel and SCUBA tours are a common means of 
interpretation in subtidal waters. 

These techniques are used primarily in tropical areas. Canada's oceans are 
different. They're cold, harsh and sometimes hostile. But they are spectacular. 
We have coral and the invertebrate fauna on the Pacific coast which rival the 
beauty of coral reefs. Kelp forests are a feature no tropical park can boast of. 
Whales and seabirds, rip tides and whirlpools — these are attractions few tropical 
parks have. Our problem is to bring visitors and Canada's rigorous ocean environ
ment together. 

The National Marine Parks Draft Policy (August 1983) provides some guidelines. 

" Parks Canada will provide opportunities for the public to enjoy and 
understand these special places (marine parks) in ways which are compatible 
with long term protection of cultural and natural values." 

" Parks Canada will provide for those outdoor recreation activities which 
depend upon a park's ocean, coastal and freshwater resources and which 
require a minimum of man-made facilities." 

" the selection of essential facilities will aim at providing direct visitor 
contact with the marine environment." 
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Working within the confines of Canada's ocean environments and the "Policy", 
some of the more plausible means of marine interpretation are: 

1. Through the Looking-Glass 

A. The View from Above 

Glass-bottom boats are today the most common means of organized 
underwater observation used in marine parks. They range in size from small 
motorized launches capable of holding a few people (used in several 
Japanese marine parks) to large cabin cruisers. Although they are an 
attractive alternative in terms of cost and negligible environmental impact, 
they are an ineffective way to view Canada's marine life. Even at slow 
speeds, the seascape passes quickly, and because lateral viewing is 
impossible, the image perceived is two dimensional. Sea-sickness can also 
be a problem. Glass-bottom boats are most effective in shallow, clear, calm 
waters — a common occurrence in tropical lagoons, but rare off Canada's 
coasts. Far more effective would be a glass-sided boat, one with a deep draft 
that would have the advantage of lateral viewing. These are used 
throughout the Great Barrier Reef. 

Simple means of underwater observation can sometimes be more effective. 
Glass-bottom buckets lowered into the water from boats, docks or rocks can 
be effective in shallow water. Reverse periscopes mounted on a dock or a 
boat on a swivel mount can also provide interesting glimpses of the 
underwater world. These simple methods, combined with the skill and 
imagination of an interpreter (e.g., use of lights at night to attract marine life) 
can be surprisingly effective. 

B. The View from Below 

Submersibles: 

Manned submersibles are used widely today for military, industrial and 
research purposes. They range from nuclear submarines capable of speeds 
of fifty knots, to one-man vessels. Submarines are reliable, and have 
negligible environmental impact; but they are expensive to operate. The 
Swiss Fair in 1964 utilized a forty-passenger vessel up to depths of 310 
metres in Lake Geneva. The International Ocean Exposition in Okinawa, 
Japan, and the Great Barrier Reef contracted the use of submersibles 
owned by the private sector for use by the public. 
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Another type of submersible is the All-Terrain-Vehicle which works under
water. This is not as attractive as more conventional submersibles due to the 
adverse environmental impact such a vessel would cause. 

Underwater Observation Chambers: 

Japan and Australia have made extensive use of underwater observation 
facilities in marine parks in the form of underwater towers — steel cylinders 
anchored to the sea bottom. The top of the tower emerges above the water 
and is connected to the mainland by means of a bridge or monorail. 

Portholes and floodlights allow for underwater viewing. Underwater towers 
have been built in depths up to sixty feet. The oldest tower, built in the mid-
1950s, is located at Green Island, Australia. 

Underwater towers are successful in terms of visitation rates and longevity. 
Environmental impact is a problem. A solid substrate to anchor the tower is a 
necessary site requirement. In Japan, the seascape around towers is mani
cured like an underwater garden. Fish are attracted with food. Floodlights are 
placed in strategic positions. Reefs are built and organisms are transplanted 
to the site — a kind of aquarium in reverse. If towers are used in Canadian 
marine parks, a more natural approach to site rehabilitation should be 
followed. 

Another form of fixed underwater structure that could be used for inter
pretive purposes is the underwater tunnel. With entrances above water, 
visitors could descend to the ocean floor for a short stroll. 

A compromise between a fixed and mobile structure is the Telescaph' — a 
hermetically-sealed cable car on an underwater track. With a passenger 



MARINE PARK INTERPRETATION: FACTS AND FANTASIES 129 

capacity of eight, the sealed cabin car traverses up to 2,000 feet of sea bed 
safely. In winter, the cabin may be removed to avoid damage by ice. A 
'Telescaph' is in operation in France off the coast of Marseilles. 

A variation of the Telescaph' was proposed by International Hydrodynamics 
of Vancouver. It would consist of a pressurized chamber on a monorail with 
an extended tower rising to the water surface. The tower provides easy 
access, and, as it remains emergent at all times, serves as a safety measure. 
The chamber would be self-propelled by a diesel-hydraulic power pack 
located at the top of the tower, eliminating the need for cables and pulleys. 

Another idea is floating chambers which would be anchored in place. A 
staircase leads down to a heel-like observation chamber. The structure could 
be equipped with mooring facilities for tour boats or private boats. 

2. Bringing the Underwater Environment to the Visitor, or 
Through the Cathode Ray Tube 

Underwater television: 

Close circuit underwater television systems have been used for many years 
for research and industrial purposes. Recent advances have resulted in 
portable cameras that can operate at extremely low light levels (they can 
amplify light by a factor of 30,000) and at great depths. Such equipment 
brings the ever mysterious abyss within reach. 
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The compactness of modern underwater television systems facilitates their 
use by divers. Some systems even provide communications masks so a 
diver-naturalist can provide on-the-spot commentary. Other systems are 
operated by remote control. Often, the camera is mounted on an unmanned 
submersible and controlled from the surface at depths and ranges divers 
cannot attain. Another alternative is to mount the camera on a track on the 
sea bottom. 

An interesting alternative to explore is remote-sensing systems controlled 
by the user. A remote-control submarine equipped with a television camera, 
hydrophones, roll, pitch and azimuthal sensors, a pressure sensor, and 
thermometer is operated in the following way: 

The user sits in an instrumented swivel chair and wears a helmet containing a 
television screen, roll and pitch sensors and dual headphones. Controls to 
maneuver the 'sub' are operated by the user's right hand. Basically, the unit 
works like an underwater 'head'. But its senses are much more acute than 
human senses, and its tolerance for pressure much greater. A remote 
sensing vessel such as this one can go where humans cannot, it stirs up 
no sediment, has no time or depth restrictions, is perfectly safe, and has no 
negative environmental impacts. 

With large format projection screens and ever-increasing image quality, 
underwater television could play a role in making near shore waters more 
visible for visitors to national marine parks. 

3. Getting Wet 

Visitors get wet in two ways: snorkelling and SCUBA. Several means have been 
proposed to augment the underwater experience. 

The first underwater trail was established in Virgin Islands National Park in 1958. 
Trails also exist in other Caribbean sites. Some shallow water trails are restricted to 
snorkelers, as it was found that air tanks made maneuvering among corals too 
difficult. 

Self-guided trails are attractive in that they can be located in areas known to be 
safe and can be closely watched by guides or lifeguards. Intensive use of a 
restricted area, however, can result in damage to the environment, but studies 
carried out at one trail site found that visitor-related damage was not a problem. 
Ideal depths for snorkel trails are eight to twenty feet, for SCUBA trails, less than 
sixty feet is recommended, with thirty feet being an ideal depth. 

Several Caribbean trails have interpretive signs along them. Others use a water
proof guide book and designated stopping points. 

Using a system of ropes — similar to the system employed by cave divers in 
Florida — is an ideal method for marking an underwater trail in Canadian waters 
where visibility can present a problem. By following the rope, a diver can stay 
oriented, and the ropes provide an additional safety factor in areas of strong 
currents. 

Guided snorkel tours are given at several Caribbean sites and were tried at 
several national parks in Canada. The Canadian ocean is often quite cool without 
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protective attire for snorkelers. Communication between the leaders and their 
groups may also pose a problem. Electronically amplified speaking systems offer 
an attractive alternative. These require no listening devices, and would be useful. 

A big problem for divers is limited range in both time and distance. Several types 
of inexpensive underwater habitats accessible to divers have been developed 
and used in marine parks in the Caribbean. Most of these are a type of air-filled 
plastic dome. When connected to the shore by hoses, air from a compressor is 
pumped into the structure. 

Such a structure could function as an underwater rest station, communications 
center, interpretation center, and it has a safety factor as well. The structure itself 
can be towed and anchored in place with little effort. 

Even simpler is a plastic hemisphere suspended beneath the surface and kept 
free of water by air forced into it from a surface compressor. Divers can meet there 
to talk or change tanks without danger or discomfort. 

4. On the Wet Beach 

No matter how sophisticated marine interpretation becomes through the use of 
underwater viewing chambers, remote-control video cameras and other 'high-
tech' aids, most visitors to marine national parks will make their first contact with 
the sea by walking on the beach and tasting the salt sea spray. Everyone who 
visits the seashore is a beachcomber. The driftline, shells, seaweeds, tidal 
ponds, algae and backshore communities are of interest to the visitor. 

On Canada's coasts, the great tidal fluctuations (the Bay of Fundy's tidal range is 
up to 53 feet!) in many areas turn a beach walk into a hike across the ocean floor. 
Guided beach walks are already a feature of interpretation programs in many 
coastal national parks. Bring along a shovel, a few dip nets and a strainer. An 
astonishing variety of life can be found slithering and scurrying, stalking and 
being stalked, hiding and lurking in the sand and mud, amongst the seaweed, 
under rocks and in tide pools. Beaches are also ideal places to watch birds or 
catch a glimpse of whales, dolphins or smaller fish which inhabit coastal waters. 

Repeated walks in the same area may cause environmental deterioration. 
Precautions must be taken to avoid trampling-related impacts by using several 
sites, replacing overturned rocks, and discouraging collecting of any kind. 

Variations to beach walks can involve the collaboration of a 'catcher" or a second 
naturalist who, with chest waders, mask and snorkel, or SCUBA gear, brings back 
creatures from beyond the low tide line. 

Reflections 

Every year, millions of people visit Canada's coasts. They go to soak up the sun 
on the beaches of Prince Edward Island, to listen to the endless crashing of surf 
at Pacific Rim, to enjoy the fjords and waterfalls of Gros Morne. They go to fish, 
relax and play. 
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Interpretation in marine paries does not need to rely on futuristic facilities. We 
don't necessarily need underwater towers or an underwater video center to 
guarantee a successful program. What is important is to provide the visitor with 
a means to 'be there' — a means to taste and touch the underwater world. 



Marine Recreation and Underwater Parks: 
Recreation Use to Enhance Conservation Ends 

Robert Graham 

Introduction 

Each year the A.C. Neilsen and Gallup polling organizations report that Cana
dians' interests in outdoor recreation and leisure pursuits are not decreasing, but 
increasing. The media usually report these findings in terms of what's 'in' or not 
'in' among recreationists. Annually almost one-third the activities reported are 
related to water. When this expanding diversity of visitor use is combined with 
projected increases in tourism, it becomes clear that planning and management 
strategies developed for visitors to terrestrial parks will not be transferrable to 
marine parks. 

Managing the 'tension between the resource and the user' was initially con
ceived as accommodating people with access, information and on-site facilities 
('activity-based planning') (Clark and Stankey 1979). As park planning struggled 
to 'rationally' plan areas, data available to planning models was primarily derived 
from inventories of natural resources, and concerns about people were relegated 
to the end of the planning process. Stankey has referred to this as 'setting-based 
planning' (Clark and Stankey 1979). 

Activity and setting-based planning of parks has produced visitor facilities that 
may not be needed (i.e., encouraged a situation in which supply of services has 
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led demand for additional facilities and services). It has created situations in which 
park administrators could not consider 'scaling down' development in a park and 
resulted in a series of post hoc planning studies to decide what visitors 'need'. 
It has developed a planning and management environment in which there is 
no consistency of input about people across a parks system and fostered an 
atmosphere in which communication with the public about what can occur in a 
park has been hampered (i.e., current planning systems do not collect data on 
target markets). In many circumstances, planners and managers have often 
simply guessed which types of recreation occur where in a park and which types 
of recreation and leisure are most highly valued by the visitor. We have just as
sumed because people visit parks and visitation has increased that parks are 
successful. 

Limited budgets and person years, few new additions to parks systems, and 
increasing levels of use have suddenly awakened interest in the 'other side of 
the mandate' ("understanding, appreciation and enjoyment") (See Figure 1). 
What are people doing in parks? Why are they there? Where do they come from? 
Where do they go in the park once they are on site? Do those who use the camp
grounds accessed by kayak differ from those who use the serviced campground? 
How do visitors link activities together? What perceptions do they have of man
agement practices, conflicts between user groups and how effective are the pro
grams of interpretation? What experiences are sought by visitors? How effective 
are areas within the park in providing these experiences? 

Recently, planners and managers trained primarily in 'natural sciences' have 
suddenly been forced to struggle with social science methods and concepts 
to develop an 'understanding of people'. What seems to be overlooked in 
management's need for information on their on-site and off-site visitor is that 
a 'quality environment' and a 'quality recreational experience' depend on 
contributions from both the natural scientist and the social scientist. Neither 
has all the answers. 

Defining Recreation 

Recreationists generally describe their leisure behavior in three categories — 
activities, settings and opportunities: 

. . . while recreation must have a physical base of land or water the product — 
a recreation experience — is a personal or social phenomenon. Although re
source management is resource-based, the actual recreation activities are a 
result of people, their perceptions, wants and behaviors. (U.S. Forest 
Service 1981,1) 

What does this definition mean? It asks us to change our perceptions about 
recreation. It is not an activity. It is not an area. It says that participation in a specific 
recreation activity in a specific environmental setting leads to specific experi
ences, which benefit the individual's quality of life. The concept of a benefit 
(that feeling of relaxation gained from listening to the pounding surf, increasing 
one's health by walking along the shore, and learning about whales and fisher
men) is intangible. Several researchers have defined it as: 

a desired consequence (impact or effect) which is expressed in terms of an 
improved condition of an individual or a group of individuals or the preven
tion of a worse condition. One cannot touch it and the benefit may exist 
because we believe in it... (Driver 1984) 
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Figure 1 : Managing the Tension between the Resource and the User. 

(After Taylor 1985) 
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Going to the back country produces a series of benefits for some, while standing 
and viewing the ocean produces benefits for others. Campers who come to the 
park to appreciate its beauty do not all camp in the same area — there are those 
who drive to a site, others who walk to their site and some who kayak to shoreline 
camps. Preferences vary from 'conveniences on the door step' to 'wilderness'. 
Abilities also differ. But when wilderness users find themselves in the same area 
as the 'convenience camper' their personal perception about how the resource is 
used may lead to conflict, dissatisfaction or displacement (i.e., one or the other 
may go elsewhere for their recreation). 

Efforts by the U.S. Forest Service during the past fifteen years to identify 
linkages between recreation activities, the settings in which activities occur and 
experience opportunities available in a specific setting have provided planners 
and managers with a flexible framework for inventory, planning and management 
of parks and protected areas (Brown, Driver and McConnell 1978; Stankey and 
Brown 1981 ; Clark 1982; Driver et al. 1985) (See Figure 2). The Recreation 
Opportunity Spectrum (ROS) divides landscapes into physical, social and 
managerial attributes to identify the type of experience an area can provide. 
This approach — and its adoption and modification by Parks Canada (Visitor 
Activity Management Process (VAMP) 1984) — does not advocate that a park 
can be all things to all people; rather it suggests that a 'system of parks' under
stood by the public can be all things to all people (See Figure 3). 

People and Parks 

Fundamental to recreation and leisure is the concept of choice and people are 
becoming increasingly selective in what they do in their leisure time. Today, at 
least in the Northern Rim countries we've studied, it appears that: 

There is a more educated population than ever before. 
People are formally and informally indicating an awareness of values 
associated with the environment, culture, heritage and their lifestyle. 
Economic instability has not seemed to cut back proportionately on leisure 
spending. 
All of the countries exhibit aging populations, a unique bulge on the 
population pyramid entering adulthood, and changing lifestyles, with a 
renewed interest in heritage. 

This leads us to a question of competition — the resource vs. the user or user 
vs. user or management vs. user. These are special problems with which the 
planner and manager continually wrestle. One cannot simply choose between 
protection and use. The decision must be based on how to ensure high quality 
use and heritage protection. In spite of all the research on 'how people and land
scapes' interact, "significant conceptual and methodological problems remain 
unanswered ". (Kruss, Graefe and Vass 1984) There is even less understanding 
of such interactions when waterscapes and oceans are considered. There is no 
single capacity for an area. What the literature is now suggesting is that it is 
necessary to consider: 

the amount and type of use an area can sustain over a specific time without 
compromising the environment or the visitor experience. (Stankey 1983) 

Such planning strategies require co-operation and research findings from both 
natural and social scientists — a broader conception of recreation, resource 
management and planning. 
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Figure 2: Strategies for Managing Outdoor Recreation Areas. (National Parks Jan/Feb 1985) 
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Figure 3: Parks Canada Visitor Activity Management Process. (VAMP Dec 31/1985) 
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Where to next? 

At present the 'status quo' is not working. Change is difficult and many are un
convinced of the value of combining both social and natural science research 
efforts to plan and manage parks. Today there are several dominant trends 
occurring in society which will begin to encourage us to consider these new 
areas of research to furnish the planner or manager with additional data for policy 
formulation, budgets and priorities. Some of these include learning, awareness 
of values, current economic constraints, and the Canadian public's continuing 
interest in heritage, conservation and the environment. 

Learning 

Perhaps the biggest problem with this term is its link with formal education — and 
our complete misunderstanding of the concept. Learning implies activity by 
individuals directed towards future accomplishment — 'solving a problem', 
'enhancement of quality of life' or 'personal well-being'. The fastest expanding 
market in education today is continuing education, not necessarily for formal 
credit — people learning on their own terms and in their own ways. When re
quested to identify learning projects for the future, the 'environment' was 
identified as being the most important topical area for Canadians and in the top 
three or four in other Northern Rim countries. In the report, Adult Learning in 
Canada (1982), Parks Canada was identified by Canadians as the number one 
agency providing knowledge about Canada to extension audiences. It should be 
noted that this information was not obtained from on-site or off-site interpretative 
programs. Interpretation is not and should never be confused with formal 
education. Edwards (1976 and 1985) defined interpretation as "... communica
tion offering concise information given in the presence of the topic, and its goal is 
the revelation of its significance" — a method of facilitating relevant learning. 

In developing a system of marine parks, the need to develop an awareness of 
the extent to which we depend on both marine and aquatic environments will be 
necessary. Developing informal and non-formal learning programs for adults and 
children about marine conservation is perhaps one of the most important roles for 
national marine parks. In spite of the aforementioned survey of adult learning in 
Canada, programs which facilitate learning in parks in this country have been 
accorded a very auxiliary role. In the United Kingdom and several other countries 
there are extensive informal and non-formal education programs centered not 
only in parks and protected areas but also in urban and near-urban areas. The 
concept of a 'Parks Canada House' in urban environments to facilitate formal, 
non-formal and informal learning programs will be a necessity for increasing public 
understanding and appreciation of heritage conservation in both terrestrial and 
marine settings in the future. The major role of these programs should not be the 
creation of a specialist but production of a knowledgeable citizenry. 

With respect to formal education in Canada, we have recently completed a review 
of K-12/13 marine and aquatic education programs (Graham, Ewert and Davis 
1985). There are a few programs in Canada organized by provincial education 
departments. But most of the efforts can best be described as localized. 
Although there are numerous opportunities in the K-12 curriculum to introduce 
marine and aquatic education to enhance and complement existing educational 
goals, it is usually not an integral part of the curriculum (Graham, Ewert and Davis 
1985). Very few national parks seem willing to become involved to any great 
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extent with the educational system. Park education linkages in marine parks are 
very formalized in many countries. A system of national marine parks represents 
a resource in terms of people, places and information which must evolve and 
expand its role in the area of formal, non-formal and informal education about the 
environment. 

Awareness of Values 

A new generation of 'environmentalists' is emerging in several European 
countries as a political force. Recent Gallup, Crop, Décima, and Canadian Trend 
Reports have noted that the environment is more salient as a community problem 
today than in the 70's — in fact it is the number one issue on the non-economic 
agenda (Environment Canada 1983). A Canadian Wildlife Services report, The 
Importance of Wildlife to Canadians (Filion et al. 1983), shocked senior govern
ment officials in terms of the financial commitment by Canadians to non-consump
tive recreation and leisure activities associated with wildlife in Canada. The report 
as yet has received little recognition by planners and decision makers. 

Perhaps the study which will awaken park agencies is the recent presentation at 
the Canadian Learned Societies meetings (1984) in Guelph by Parks Canada 
staff (Canadians' Familiarity and Involvement with National Parks). This report 
states that in spite of the interest in the environment and environmental issues 
among Canadians and a mandate to provide opportunities to 'understand, 
appreciate and enjoy national parks': 

...Canadians' familiarity and use of their parks are not nearly as broadly 
based phenomena as was previously supposed ... [I]n fact most Canadians 
are unfamiliar with specific parks and rarely use their facilities and services. 

... Familiarity and use are obviously skewed towards an upscale market.... 
Although the parks are national in name, for the most part they are nearly not 
so in terms of their social function or the market they draw. (Parks Canada 
1984) 

If we are about to embark on a national marine park program it is critical that the 
public be an informed advocate of the program as the level of political and 
financial support for this endeavor will be tied to perceived public support. 

Economic Constraints 

Contraction in the economy worldwide has had an impact primarily on the working 
class, and middle class. Perhaps one of the most striking impacts of the economic 
problem is the fact that many have turned to recreation and leisure activities to 
feel 'productive'. In spite of the economic recession people are planning and 
seeking leisure opportunities in which they will enjoy themselves. Most futurists 
have indicated that tourism will be the largest industry in the world by the year 
2000. In Europe and in other parts of the world, national marine parks were 
destinations of vacationers. In fact, if anything, fascination with the coasts as a 
destination for vacation has not decreased in the last ten years. National parks 
in and of themselves represent a magnet for tourism, both domestic and inter
national. Impacts of too many, during certain times in certain areas is well-
documented in the United Kingdom coastal heritage studies, the Wadden 
Sea region and Denmark. 

The important lesson to learn is that people management in parks and protected 
areas requires user data which we have not collected in the past. In marine parks, 
for example, how 'zones' will expand or contract spatially as well as temporally and 
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vertically depends on a combination of both social and natural science, not just 
biological or geological or océanographie data. 

The Park Visitor 

The challenge brought home clearly to us in comments by scientists, park 
managers, public groups and government officials was that of understanding the 
visitor. We are aging as a country — we live longer, our birth rate is dropping. 
There are new emerging alternative lifestyles. Programs offered to park visitors in 
the past have been developed to reach one group —active/outdoors/young to 
middle-aged adults and families in a car. It will be necessary in the future to 
diversify program opportunities and offer a wide range of interpretive information 
and education programs. But this does not necessarily entail increased costs. In 
some of the marine and coastal parks in Europe educational and interpretive 
material was often written by retired knowledgeable scientists and interested 
amateur naturalists — especially in the United Kingdom. Sports groups offer 
visitors a variety of activities, have developed guidelines for their activity and have 
enforced management regulations in voluntary marine nature reserves in the 
United Kingdom. Social phenomena creating this need for people to be involved 
include: 

perceived failure of legislation to solve complex problems (e.g., economic 
recession, environmental problems); 
the public's desire to have agencies build extended relationships to 
broaden the base of involvement in decision-making; 
the desire by a more educated public to understand how organizations use 
information to make decisions. The role of research in marine parks will be 
extremely important in the promotion of this new heritage venture; 
the public's feeling that the quality of the area in which they choose to spend 
their leisure time impacts on the quality of their recreation/leisure 
experience. 

Canada is a maritime nation. We are a water planet and what we had for break
fast, brushed our teeth with, and will have for supper this evening came from 
our aquatic and marine resources. Congratulations Parks Canada on your 
initiative in developing the draft Marine Park Policy. But if you think people 
management presents a challenge in terrestrial parks, just wait till marine parks 
are implemented. Unqualified opinions, rapidly changing visitor use, and lack 
of access to data about people upon which to base important resource facility 
development and management requires a broader conception of parks and 
protected area research, planning and management than we have used in the 
past. 

Bibliography 

Anderson, D. H. and P. J. Brown. 1984. The displacement process in recreation. Journal of 
Leisure Research, Vol. 16, pp. 61-73. 

Axjen, J. and M. Fishbein. 1980. Understanding attitudes and predicting social behavior. 
Prentice Hall, New Jersey. 278 pp. 

Brown, P. J. 1975. White water rivers: social inputs to carrying capacity decisions. Paper presented 
to the White Water River Management Conference, Moab, Utah. 

Brown, P., B. L. Driver and C. McConnell. 1978. The opportunity spectrum concept and behavioral 
information in outdoor recreation resource supply inventories: background and application. In G. H. 
Lund et al. (eds.) Integrated inventories of renewable natural resources: proceedings 
of the workshop. General Technical Report RM-55, Fort Collins, Colorado. 482 pp. 



142 MARINE PARK VISITORS 

Brown, P. et al. 1979. The outdoor recreation opportunity spectrum in wildlife recreation planning: 
development and application. In Recreation planning and development: proceedings of 
the first national conference. Vol. 2. American Society of Civil Engineers, New York, New York, 
pp. 527-538. 

Brown, P., B. Driver and J. Berry. 1980. Use of the recreation opportunity planning system to 
inventory recreation opportunity of arid lands. In Arid land resource inventories: developing 
cost efficient methods. Forest Service General Technical Report WO-28, pp. 123-128. 

Brown, P. and G. Hass. 1980. Wilderness recreation experiences: the Fiawah case. Journal of 
Leisure Research, Vol. 12, No. 3, pp. 229-241. 

Brown, P. and M. J. Manfredo. 1982. Recreation opportunity spectrum planning: an arid land case. 
The George Wright Forum, Vol. 2, pp. 25-33. 

Buchanan, T. 1983. Toward an understanding of variability in satisfaction within activities. Journal 
of Leisure Research, Vol.15, No. 1, pp. 39-51. 

Buist, J. and T. A. Hoots. 1982. Recreation opportunity spectrum approach to resource planning. 
Journal of Forestry, Vol. 8, pp. 84-86. 

Canada. 1964. Department of Northern Affairs. Requirements for a national park. Ottawa. 

Canada. 1980. Parks Canada. Parks Canada Policy. Ottawa. 

Canada. 1981. Parks Canada, Socio-Economic Division. Visitation rates to national parks. 

Canada. 1985. Environment Canada. Study of trends in Canadian environmental and 
water issues. Inland Waters Directorate. 96 pp. 

Canada. 1984. Parks Canada. Canadians'familiarity and involvement with national parks. Paper 
presented at the 9th annual meeting of the Canadian Association of Applied Research. Learned 
Societies Conference, Guelph, Ontario. 

Canada. 1984. Environment Canada. Parks Canada. Draft national marine parks policy. 
Ottawa. 

Canada. 1984. Parks Canada. Visitor activity management process manual. Ottawa. 
67 pp. 

Canada and New Brunswick. 1979. Parks Canada and Tourism New Brunswick. National marine 
park concept: West Isles, New Brunswick. Ottawa. 380 pp. 

Clark, R. N., and G. H. Stankey. 1979. The recreation opportunity spectrum: a framework 
for planning, management and research. USDA Forest Service, Technical Report PNW-98. 
32 pp. 

Clark, R. N. 1982. Promises and pitfalls of the ROS in resource management. Australian Parks 
and Recreation, (May), pp. 9-13. 

D'Amore, L J. 1983. Study of the trends in Canadian environmental and water issues. 
Inland Waters Directorate, Ontario Ftegion. 96 pp. 

Davis, R. K. 1963. Recreation planning as an economic problem. Natural Resources Journal, 
Vol. 3 , No. 2, pp. 248-256. 

Dobbin, J. A., R. Graham, and M. LeMay. 1981. Visitor use of marine parks: issues and 
options. Parks Canada, Environment Canada. 144 pp. 

Driver, B. 1975. Quantification of outdoor recreationists' preferences. In Penn State, HPER 
Series No. 11, Pennsylvania State University, 3-6 December. 

Driver, B. 1984. Evolution of the ROS. Colloquium Address, University of Waterloo. 



MARINE RECREATION AND UNDERWATER PARKS 143 

Driver, B., and S. R. Tocher. 1970. Toward a behavioral interpretation of recreational engagements 
with implications for planning. In E. S. Driver (éd.). Elements of outdoor recreation planning. 
Ann Arbor, Michigan, pp. 9-31. 

Driver, B. et al. The ROS planning system: evolution, basic concepts and research need. Leisure 
Sciences. In preparation. 

Driver, B., and P. Brown. 1983. Contributions of behavioral scientists to recreation resource 
management. In I. Altman and J. (eds.). Behavior and the natural environment. New York, 
Plenum Press, pp. 307-339. 

Driver, B. and R. Knopf. 1976. Temporary escape: one product of sport fisheries management. 
Fisheries, Vol.1, No. 2, pp. 1-29. 

Driver, B. and R. Cooksey. 1977. Preferred psychological outcomes of recreational fishing. In Catch 
and release fishing as a management tool: a national sport fishing symposium. 
Humbolt State University, Areata, California, pp. 27-40. 

Driver, B., D. Rosenthal, and G. Peterson. 1978. Social benefits of urban forests and related 
green spaces in cities. In Proceedings of the National Urban Forestry Conference. 
Environmental Science and Forestry Publication 80-003. College of Environmental Science and 
Forestry, SUNY, New York. Vol. 9, No. 1, p. 98. 

Driver, B., and D. Rosenthal. 1982. Measuring and improving effectiveness of public 
outdoor recreation programs. Conference proceedings. Department of Human Kinetics and 
Leisure Studies. George Washington University, Washington, D.C. 

Edwards, J. 1985. Interpretation: what should it be? Park News, Vol. 21, No.1, pp. 8-10. 
(Reprinted from Journal of Interpretation , Vol. 1, No. 76) 

Filion, F. F. et al. 1983. The importance of wildlife to Canadians. Highlights of the 1981 
national survey. Canadian Wildlife Service, Ottawa, Ontario. Catalogue Number CW66-62/1983E. 

Fishbein, M.,and I. Ajzen. 1975. Beliefs, attitudes, intention and behavior: an 
introduction to theory and research. Addison Wesley. 

Graham, R. 1985. Management approaches for recreation in parks. Unpublished paper. VAMP 
Workshop, Parks Canada, Ottawa. 43 pp. 

Graham, R. and D. Huff. 1983. Annotated bibliography of underwater and marine park 
related initiatives in northern latitudes. Marine Studies National Parks System Division, 
National Parks Branch, Ottawa. 256 pp. 

Graham, R., L Ewert and S. Davis. 1985. Pre-university and college marine and aquatic education in 
Canada. Paper presented at Canadian waters: state of the resource conference, Toronto. 28 pp. 

Great Barrier Reef Marine Authority. 1980. Zoning the reef. Australia. 20 pp. 

Haas, G., B. Driver, and P. Brown. 1980a. Measuring wilderness recreation experiences. In 
Proceedings of the Wildlife Psychology Group annual conference. Department 
of Psychology, University of New Hampshire. Durban, New Hampshire, pp. 20-43. 

Haas, G., B. Driver, and P. Brown. 1980b. A study of ski touring experiences on the White River 
National Forest. Proceedings North American Symposium on Dispersed Winter Recreation. Education 
Series 2-3. Agricultural Extension Science, University of Minnesota. St. Paul, Minnesota, pp. 25-30. 

Hautaluoma, J., and P. Brown. 1978. Attributes of the deer hunting experience: a cluster analytic 
study. Journal of Leisure Research, Vol.10, No. 4, pp. 271-287. 

Hart, W. J. (n.d.) A systems approach to park planning. IUCN Publications. Supplementary 
No. 4. Morges, Switzerland. 

Jubenville, A. 1978. Outdoor recreation management. Philadelphia, Saunders. 



144 MARINE PARK VISITORS 

Jubenville, A., and R. H. Becker. 1983. Outdoor recreation management planning: contemporary 
schools of thought. In S. R. Lieber and D. R. Fesenmaier (eds.). Recreation planning and 
management. State College, Pennsylvania, Venture Publishing. 

Johnson, W. O, J. S. Olsons, and D.E. Reiche. 1976. Management of experimental reserves and their 
relation to conservation reserves: the reserve cluster. Proceedings of Bilateral US/USSR 
Symposium on Biosphere Reserve, pp. 8-14. 

Kaplan, S. 1983. A model of person-environment compatibility. Environment and Behavior, 
Vol. 15, No. 3, pp. 311-332. 

Knopf, R. 1974. Motivations for fishing. In Transactions of the 38th North American and 
Wildlife and Natural Resource Conference. Wildlife Management Institute. Washington, 
D.C., pp. 191-204. 

Knopf, R. 1983. Recreational needs and behavior in natural settings. In I. Altman and J. Wahlwill 
(eds.). Behavior and the natural environment New York, Plenum Press, 
pp. 205-240. 

Kuss, F., A. Graefe and J. Vaske. 1984. Recreation impacts and carrying capacity: a 
review and synthesis of ecological and social research. National Parks and Conservation 
Association and University of Maryland. 2 vols. 

Loomis, L. 1985. Parks crowds are pushing the limits. National Parks, Vol. 59, No. 1-2, 
(January/February), pp. 13-17. 

Man and the Biosphere (MAB). 1974. Program on man and the biosphere. Task force on 
criteria and guidelines for the choice and establishment of biosphere reserves. IUCN, Morges, 
Switzerland. 23 pp. 

Manfredo, M., B. Driver, and P. Brown. 1983. A test of concepts inherent in experience based setting 
management for outdoor recreation areas. Journal of Leisure Research, Vol.15, pp. 263-283. 

Manfredo, M. and P. Brown. 1980. Use of recreation opportunity planning to inventory arid lands in 
eastern Oregon: a demonstration. InArid resource inventories: developing cost efficient 
methods. USDA Forest Service General Technical Report WO-28, pp. 331-337. 

Marshall, R. 1933. The forest for recreation. In A national plan for American forestry. 
Senate Doc. 12, 73rd Congress, 1st Session. Vol. 1. Washington, D.C., pp. 463-487. 

Marshall, R. 1983. The people's forest. New York, H. Smith and R. Haas. 

More, T. A. 1973. Attitudes of Massachusetts hunters. In J. C. Hendee and C. Schoenfeld. (eds.). 
Human dimensions in wildlife. Wildlife Management Institute, Washington, D.C., pp. 72-76. 

Nash, R., 1967. Wilderness and the American Mind New Haven, Yale University Press. 
256 pp. 

Nash, R. 1973. Wilderness and the American mind. New Haven, Connecticut, Yale University 
Press. 300 pp. 

Outdoor Recreation Resources Review Commission (ORRRC). 1962. Outdoor recreation for 
America. Washington, D.C. 264 pp. 

Payne, R. et al. 1983. The Pretty River Valley project: an assessment of recreation 
opportunities in the Pretty River Valley. Department of Recreation, University of Waterloo, 
Waterloo, Ontario. 138 pp. 

Payne, R. and R. Graham. 1985. Towards an integrative approach to inventory, planning and 
management in parks and protected areas. Park News, Vol. 20, No. 4, pp. 28-32. 

Peterson, G. 1974. Evaluating the quality of the wilderness environment: congruence between 
perceptions and aspirations. Environment and Behavior, Vol. 6, pp. 169-193. 

Pitts, D. J. 1982. Opportunity shift: a new application of ROS concepts in park management. 
Australian Parks and Recreation, (May) pp. 34-38. 



MARINE RECREATION AND UNDERWATER PARKS 145 

Ray, G. C. 1975. Critical marine habitats: definition, description, criteria and guidelines for 
identification and management. International Symposium on Marine Parks and Reserves, 
Tokyo, pp. 13-59. 

Roggenbuck, J. 1980. Wilderness user preferences: eastern and western areas. In Proceeding of 
the Wilderness Management Symposium. University of Tennessee, Knoxville, pp. 105-146. 

Roper, L. W. 1973. FLO: a biography of Frederick Law Olmstead. Baltimore, Johns Hopkins 
University Press, pp. 283-287. 

Salm, R. (éd.). 1984. Managing coastal and marine protected areas. IUCN Publication. 
300 pp. 

Schreyer, R. 1982. Experience level affects expectations for recreation participation. In Forest 
and river recreation: research update. Agricultural Experiment Station, University of 
Minnesota. St. Paul, Minnesota, pp. 154-159. 

Schreyer, R. 1977. Sociological and political factors in carrying capacity decision-making. 
Unpublished paper presented at a National Park Service conference on visitor capacity. Texas. 

Schreyer, R. 1976. Behavioral research on Whitewater rivers. Utah Tourism and Recreational 
Review, Vol. 5, No. 1. 

Schreyer, R. et al. 1984. Characterizing the influence of past experience on recreation behavior. 
Journal of Leisure Research, Vol. 16, No. 1, pp. 34-50. 

Scull, S. Reese. 1981. Derivation of capacities for dispersed recreation activities by 
recreation opportunities spectrum class for land and resource management 
planning on the Chattahoochee-Oconee national forests. Clemson University. 

Shafer, E., J. Hamilton, and E. Schmidt. 1969. Natural landscape preferences: a predictive model. 
Journal of Leisure Research, Vol.1, pp. 1-10. 

Shannon, Bill and G. L White. 1979. An illustrated history of Collingwood Township. 
Collingwood, Ontario, Bennet Press. 

Spradlin, H. G. 1981. Recreation opportunity spectrum for a selected area on the Morehead Ranger 
District. Morehead Ranger District, Daniel Boone National Forest, Morehead, Kentucky. 

Stankey, G. 1972. A strategy for the definition and management of wilderness quality. In J. V. 
Krutilla (éd.). Natural environments: studies in theoretical and applied analysis. 
Johns Hopkins University Press, Baltimore, Maryland, pp. 88-114. 

Stankey, G. 1973. Visitor perception of wilderness recreation carrying capacity. 
USDA Forest Service Research Papers INT-142. Intermountain Forest and Range Experiment Station, 
Ogden, Utah. 61 pp. 

Stankey, G., 1977. Some social concepts for outdoor recreation planning. In Outdoor recrea
tion advances in application of economics. USDA Forest Service. General Technical 
Report WO-2, Washington, D.C. pp., 154-161. 

Stankey, G., 1980. Integrating wildland recreation research into decision making: pitfalls and 
promises. In Symposium proceedings: applied research for parks and recreation 
in the 80's, University of Victoria, Victoria, British Columbia, pp. 43-56. 

Stankey, G., 1982. Carrying c-oacity, impact management and the recreation opportunity spectrum. 
Australian Parka and Recreation. (May), pp. 24-30. 

Stankey, G. and P.J. Brown. 1981. A technique for recreation planning and management in tomorrow's 
forests. In Proceedings Division 6, 17th World Congress Kyoto, Japan, International Union 
of Forestry Research Organizations, pp. 63-73. 

Stankey, G., P. Brown and R. Clark. 1983. Monitoring and evaluating changes and trends in recrea
tion opportunities supply. In Renewable resource inventories for monitoring changes 
and trends. Conference proceedings, Corvallis, Oregon. 



146 MARINE PARK VISITORS 

Stankey, G. and J. Wood. 1982. The recreation opportunity spectrum: an introduction. Australian 
Parks and Recreation, pp. 6-14. 

Stevenson, E. 1977. Park maker: A life of Frederick Law Olmstead. MacMillan, New York, 
484 pp. 

Taylor, G. 1985. Presentation to the visitor activity management process training course. Ottawa. 
Unpublished paper. 

Thomas, A. et al. 1982. Adult learning about Canada. Office of the Secretary of State and the 
Ontario Institute for Studies in Education. 157 pp. 

U.S. 1981. United States Forest Service. Department of Agriculture. ROS users guide. 
Washington, D.C., 38 pp. 

U.S. 1982. United States Department of Commerce. National Oceanic and Atmospheric 
Administration. Office of Coastal Zone Management. National Marine Sanctuary Program 
development plan. 104 pp. 

U.S. 1981. United States Department of Agriculture. Forest Service. Recreation input to land and 
resource management planning. FSH 1909.12. Land and resource management planning 
handbook for national forests. Washington, D.C. 

Wager, J.A. 1964. The carrying capacity of wildlands for recreation. Forest Science 
Monograph No. 7. 

Wager, J.A. 1966. Campgrounds for many tastes. Research Paper INT-6, Ogden, Utah. United 
States Department of Agriculture Forest Service, Intermountain Forest and Range Experiment Station, 
10 pp. 

Wager, J.A. 1966. Quality in outdoor recreation. Trends in Parks and Recreation, Vol. 3, No.3, 
pp. 9-12. 

Williams, D. and R. Schreyer. 1981. Characterizing the person-environment interaction for recreation 
resource planning. In Proceedings of Applied Geography Conference. Vol. 4. Association 
of Applied Geographers, Department of Geography, State University of New York at Binghorton, 
pp. 261-271. 



Understanding Recreation Activity Patterns: 
Implications for Siting Marine Parks and Reserves 

Robert B. Ditton and Janice Auyong 

Introduction 

Worldwide, there is a rich tradition in establishing marine parks and reserves 
(Bjorklund 1974; Tamura 1976; Falk 1979). The designation and management 
approaches that have been utilized throughout the world can be incorporated 
under the following four categories (Ray 1972): 

1) Preservation: 
a) protect species, habitats and ecosystems, 
b) protect valuable archaeological, historical and cultural sites, 
c) research and monitoring; 

2) Recreation/ Education: 
a) active recreation and tourism activity, 
b) develop appreciation and awareness; 
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3) Conservation/Recreation: 
a) certain types of recreational activity, 
b) emphasize conservation of ecosystem; 

4) Multiple Use: two or more uses within or across categories. 

Previously, the focus of designating marine parks and reserves has been 
oriented to the natural sciences. This is reflected in the preliminary classification 
of coastal and marine environments devised by Ray (1976) for the International 
Union for Conservation of Nature and Natural Resources (IUCN). This classifica
tion scheme joined three previous efforts: (1) Ekman's marine zoogeographic 
regions, (2) a regional classification of coastal zones, and (3) a habitat classifi
cation. 

In recent years, attention has been given to recreational and educational uses 
of coastal and marine environments. This means that, in addition to biological 
factors, greater consideration needs to be given to human factors. Some notable 
examples of nations that have assumed the added objective of providing recrea
tion opportunities in their marine parks and reserves are Canada, Japan, and 
Australia.1 Additionally, the recent Marine Sanctuary Program Development Plan 
(U. S. Department of Commerce 1982) includes human use values as part 
of its criteria for the designation process. 

In previous marine sanctuary guidelines, directives for establishing recreational 
and aesthetic locales were left largely undefined, noting only that these areas " 
would be based on aesthetic or recreational value" (Blumm and Blumstein 1978). 
Even the subjective term "value" was not defined, thus providing little direction 
for the assessment of recreation potential. Conversely, the natural resource 
classifications had the benefit of documented and established assessment pro
cedures. If recreation is considered a serious concern or objective for a marine 
park or reserve, then a predictive understanding of factors influencing recreation 
in the marine setting should be developed. 

Although an area may be well suited for recreation in terms of open space, natural 
form and beauty, and recreation activity opportunities, the area may still fail to 
attract visitors. Factors such as increasing costs, distance between resource and 
users, and degree of mechanical specialization or investment can constrain the 
potential (i.e., demand) of a recreation area. A beginning point for assessing 
potential is to consider recreational activity as part of a functional system, thus ex
tending the ecological approach taken in establishing marine parks and reserves. 

A framework which albws a systematic approach to assessing recreational 
potential has been proposed by Gunn (1979). Public resources, such as a marine 
park or reserve, serve as the "energizing power" or attracting force of visitation to 
the resource area (Gunn 1979). Relationships exist between attractions (in this 
case, the marine park or reserve), visitors and their characteristics, communities of 
service, transportation-access linkages, and information needs (Figure 1). The 
systems concept serves to give perspective to considerations which need to be 
evaluated during designation and ensuing management. 

1 For example, the marine parks designated for recreation by the Japanese are typically 
heavily developed areas that have both land and marine facilities (Falk 1979). In 
Japan's marine parks, intensive recreation uses are planned for and management 
efforts are aimed at providing beneficial experiences for visitors (Falk 1979). 
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Next, this paper integrates research findings from studies of specific marine 
recreation activities (fishing, boating, and SCUBA diving) as a means to supple
ment IUCN guidelines for designating marine parks and reserves in the United 
States. 

Finally, these recreation-oriented considerations were used to appraise the 
recreation potential of proposed marine sanctuary sites. Such considerations 
provide meaning to statements such as "evaluate an area's importance for re
creational fishing or recreational activity other than fishing" (U.S. Department of 
Commerce 1982). 

FIGURE 1 : THE TOURISM FUNCTIONAL SYSTEM 
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Synthesis of Previous Research Findings 

Recreation is generally regarded as one of the largest and fastest growing coastal 
activities (Ketchum 1972). From previous studies of coastal and marine recrea
tion, we know that 

1) most coastal recreation participation is at or near the water's edge; 
2) recreation constituencies and their participation shrink as activity moves 

offshore and cost increases; 
3) recreation activity and investment are unevenly distributed geogra

phically; 
4) coastal recreation systems are given impetus by urban populations. 

Each of these generalizations will be supported with examples of research 
findings. 

1. The majority of saltwater related recreational activity occurs on or adjacent 
to the shoreline (Duscik 1974). Most of this activity tends to be simple in 
nature, requiring little of the recreationist in terms of money, equipment, or 
skill (Knudson 1980). Additionally, participation in these simple activities is 
usually independent of age, income, education, or occupation (U.S. Out
door Recreation Resources Review Commission 1962; Duscik 1974). 

2. Of those recreationists who venture to or into the marine environment, 
only a small proportion actually travel offshore. To illustrate this, a study of 
registered boat owners in an eight-county area surrounding Galveston Bay 
found that only 34 percent of all boats in the study area were used for salt
water fishing (Ditton and Graefe 1978). Bay fishing was the dominant form of 
saltwater fishing. Those boat owners who actually ventured offshore con
stituted a relatively small number (Fig. 2). A more recent study reported 
similar findings for boat owners of Texas statewide (Ditton and Fedler 1982). 
While 14 percent of approximately 529,000 Texas boat owners fished salt
water (bays or offshore), only 3 percent were found to fish offshore. 
Additionally, the number of offshore trips made per person was much less 
than the number of bay fishing trips made per person. Most saltwater boat 
fishermen remained in protected coastal bays and only a small group 
traveled offshore. 

Thus, studies show that constituencies and their participation shrink as the 
recreational activity moves offshore. This observation is reflected also in boat 
characteristics and costs associated with the use of different marine environ
ments (e.g., bay and offshore). For example, research indicates that in the 
Texas boat fleet only about one percent of the boats are larger than 25 feet 
and the majority are less than 16 feet in length (Ditton et al. 1980). While 
large boats are used to fish offshore, few of them are found in the fleet. 

3. On each coast there are nodes of recreation and tourism activity and 
services (Restrepo et al. 1982), indicating that recreation activity and invest
ment are unevenly distributed in the coastal environment. Offshore fishing 
activity, as an example, was not found to be evenly distributed along the 
Texas coast: three out of nine port areas account for nearly three-fourths of 
the offshore fishermen (Ditton and Fedler 1982). Nearly all offshore boat 
fishermen also reported using the same port for each of their fishing trips. 

4. Participation in marine recreation is normally powered by urban populations, 
particularly those in close proximity to the coast. A recent study found that 
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over 75 percent of all Texas offshore boat fishermen resided within 100 
miles of the coast (Ditton and Fedler 1982). Countries with large urban popu
lations were the primary sources of fishermen. Furthermore, in a series of 
studies relative to camping use of coastal parks, the majority of use was from 
adjacent and other urban and metropolitan populations (Fedler 1978; 
Bednarz 1980). 

The previous synthesis of research findings was intended to provide a general 
understanding of coastal and marine recreation activity. However, some addition
al points for siting considerations should be made about specific marine recrea
tion activity patterns. These specific patterns include average distance traveled 
offshore for recreation, distance traveled on land to reach coastal access points, 
and the average water depth used by scuba divers. 

With regard to the distance traveled offshore for recreation, most offshore 
fishermen stayed within 10 miles of shore (Ditton and Fedler 1982). Few 
ventured beyond 30 miles. In a regional study, Houston-Galveston fishermen 
traveled 18.3 and 25.4 miles offshore (one-way distance) on their average and 
farthest trips, respectively (Ditton and Graefe 1978). However, on a state wide 
basis, boat fishermen traveled only 14 and 21.3 miles offshore (one-way) on their 
average and farthest trips, respectively (Ditton and Fedler 1982). 

FIGURE 2: 
DISTRIBUTION OF FISHING ACTIVITY BY REGISTERED BOAT OWNERS 

IN THE GALVESTON BAY AREA. 
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With regard to distance traveled on land, marine recreationists generally live 
within 100 miles of the coast. As an example, a recent study reported that the 
extensity and intensity of offshore boat fishing participation by inland residents 
was minor (Ditton and Fedler 1982). also, the majority of scuba divers report 
traveling less than 75 miles one-way to the coast (Graham and Ditton 1975). 

Water depth desired by scuba divers also differed on a regional and statewide 
basis. The majority of Texas scuba divers surveyed went diving in water depths 
between 30 and 60 feet, while divers from the Houston-Galveston area dove in 
deeper water (60-90 feet) (Graham and Ditton 1975). Charter dive operators 
report that water of 50 to 60 feet was optimal for their clientele (Caldwell 1982). 

In summary, several levels of understanding are required before siting marine 
parks or reserves for recreation purposes: first, general level of coastal and 
marine recreation activity, then a more specific understanding of marine recrea
tion activity patterns. For the present, siting (optimum distances offshore, dis
tances from urban area or water depths) cannot be promulgated since boating, 
fishing, and SCUBA patterns tend to reflect each area's unique system of 
resources, attractions and opportunities. The considerations presented herein 
should be used carefully because recreational activity can vary as the "system" 
varies (e.g., shelf configuration, distribution of urban areas). They can provide 
some guidance, however, in evaluating the recreation potential of various marine 
park sites. In addition, a particular site may be well located in terms of the use 
considerations described herein but because of a lack of attention to the 
elements of the functional tourism system described by Gunn (Fig. 1), actual 
recreational use may not materialize. And finally, the recreational use consider
ations presented are offered as supplementary concerns to existing natural 
science factors in the designation and management of marine parks and 
reserves. 

An Example: Table 1 illustrates the use of recreational considerations to ap
praise recreational potential of proposed sites. Our assessment of the site evalu
ation list for the Gulf of Mexico was constrained at this time by limited data, a pro
blem which is resolvable. For the purposes of illustration, our table is simplistic 
and incorporates only a few variables. To provide full value, assessment should 
include as many variables as possible, and each variable should be operationally 
defined, i.e., attributes listed, values set down, and measurement procedures 
worked out before being applied. Additionally, interrelationships between 
variables should be determined (e.g., transportation from population centers to 
water access points, types of water access and distance offshore, supporting 
coastal facilities and services). 
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TABLE 1 : 
EVALUATION OF RECREATION POTENTIAL 
FOR THE GULF SITE EVALUATION LIST 

Site 

71/2 Fathom 
Reef(TX) 

Flower Garden 
Banks 

Shoalwater Bay-
Chandeleur Sound (LA) 

Big Bend 
Seagrass Beds (FL) 

Florida Middle Ground 

Proximity 
to Urban 
Centers 

fair 

good 

good 

fair 

fair 

Access 

by , 
land1 

fair 

good 

good 

good 

good 

System 

by 2 

water 

fair 

fair 

good 

good 

fair 

Distance 
Offshore 

(mi.) 

2 

100+ 

20-30 

0-22 

95 

Water 
Depth 

(ft.) 

26-46 

65 - 300+ 

<23 

0-33 

80-140 

Widescale 
Recreational 

Potential 

+ 

— 

+ 

+ 

— 

P road system to and within coastal area 
marineas, launch sites, charters, etc. 
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Marine and Aquatic Education 

Victor J. Mayer and Rosanne W. Fortner 

1. Why Marine and Aquatic Education 

Marine and aquatic education in the United States had its origin in the environ
mental concerns of the Seventies. The communications media played an im
portant if not overriding role in the formation of public concern about what had 
happened to our land surface degraded by strip mining, to our air polluted by 
the effluent from smoke stacks and to our freshwater resources degraded by 
industrial and municipal sewage. An event that stands in the memory of all is the 
burning of the Cuyahoga River. The media focused on such occurrences and 
very effectively portrayed to the citizens of the United States the problems we 
were creating for ourselves with the abuse of our terrestrial habitat. 

As effective as the media were in communicating this message they did focus 
predominantly on the land's surface and the land/atmosphere interface. This, 
in retrospect, is natural in that these are the zones in which we live out our lives. 
Changes in these zones are immediately observable in our living standards. 
Concerns regarding abuses of the marine environment, however — except 
for that regarding majestic whales and cute little seals — did not materialize. 

We must reconceptualize our view of ourselves as creatures living in a terrestrial 
habitat. In reality the land that we live upon is a very small part of the total surface 
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area of our planet, seventy percent of which is water and almost all of that, marine 
water. As a result it is water that really controls our existence. We recognize the 
fact that fresh water is an essential resource in the industrial and agricultural seg
ments of our economy. But this economic role of water in our lives becomes trivial 
when we consider its effects on the atmosphere. For example, of the air that we 
breath while reading this book, at least 30 percent of its oxygen content comes 
from the marine environment. This happens through the action of tiny phyto-
plankton that inhabit the surface waters. They, like their big cousins on land — 
the trees and flowers of the forest — take in carbon dioxide during their life 
processes and give off a certain amount of oxygen. 

Large bodies of water control our climate. We live in central Ohio which lies a-
stride a storm belt where Canadian air masses, acquiring their characteristics from 
the large land areas over which they pass, battle continuously for control of our 
weather with air masses coming from the south heavily laden with water and 
energy obtained from the surface of the marine waters of the Gulf of Mexico. 
Those of us living in the Midwest also benefit from the effect of the Great Lakes. 
They act as reservoirs of heat during the early winter and absorbers of heat during 
the summer, thereby ameliorating climates along their shores. 

The oceans, of course, are the ultimate source of all of our fresh water through 
the action of the hydrologie cycle. Waters evaporated from the ocean surface 
pass over land areas. Precipitation supplies the water for our streams and lakes. 
That bottle of beer drunk after a hard day's labor is really bottled ocean water. In 
fact over 97 percent of the mass of our bodies is water molecules obtained from 
the ocean. Thus we can truly say that we are sea creatures composed of its vital 
materials. We should think of ourselves as living in an aquatic habitat, not just as 
being creatures of the land. 

A very important and seldom recognized action of the marine environment upon 
our lives deals with its role as a buffer for the amount of carbon dioxide in the 
atmosphere. Carbon dioxide taken in small quantities is a very friendly gas. 
It absorbs a certain amount of heat that otherwise would be lost into space, rais
ing the temperature of our atmosphere at the earth's surface by a comfortable 
20 degrees Celsius from what the temperature would be if there were no carbon 
dioxide in the atmosphere. Over the past hundred years or so, we have been 
adding tremendous amounts of carbon dioxide to the atmosphere through the 
burning of fossil fuels. We have probably added enough to change our climate, 
raising the surface temperature of the world a few degrees. However, this has 
not happened. Why? The reason seems to be that only about half of the carbon 
dioxide we have generated has remained in the atmosphere. The rest dissolves 
from the atmosphere into the ocean waters where tiny phytoplankton and 
zooplankton take it from the surrounding water and, combining it with calcium, 
grow the shells in which they live. When our friendly critters die, their shells sink 
very deep into the oceans dissolving on their way down through these deep 
waters and sometimes actually ending up on the ocean bottoms. In this way 
carbon dioxide is locked away from the atmosphere for many years. 

Thus we can see the variety of ways in which our marine waters are actively in
volved in our very lives through their interaction with the atmosphere. There are 
other ways in which water bodies — particularly the oceans — have had tre
mendous impact upon our lives: through their role in the development of our 
history and culture. Those who preceded us to this continent, the native 
Americans, long knew of the importance of water bodies. They settled near 
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the confluence of streams where both food from the streams and water for 
drinking were available. Such streams also provided the most rapid avenues 
for transportation and effective defense barriers. Our European ancestors who 
came to these shores during the colonial era looked back across the sea to their 
mother country. They sent back raw materials, many of which were returned to 
them as manufactured goods, all aboard sailing vessels that plied the waves of 
the Atlantic. Our ancestors continued to look to the sea for their well-being, not 
only for their material well-being but for their intellectual lives as well. They heard 
the most recent songs, ballads, and tales of court brought back from the mother 
country by immigrants aboard these trading vessels as they moved between the 
new world and the old. Thus they looked seaward for continuing sustenance and 
growth of their culture. 

As the United States began to develop as an independent country it was threat
ened with loss of independence by our old adversary, Great Britain, in the War of 
1812. Our armies lost battle after battle. We were really only a collection of former 
colonies with very little if any common identity. There was little patriotic spirit that 
could help us as a country to withstand the pressures of a world power such as 
England. It was our navy that began to bring to our populace the beginnings of 
a pride in country through the sweet smell of victory. The many victories of Old 
Ironsides (the U.S.S Constitution) were told in the broadsides of the era thus 
helping to draw our country together in a prideful patriotism to continue its fight 
and thus maintain our independence. 

The whaling ship Chartes W. Morgan exemplifies our historic reliance on the seas. Ohio Sea Grant 
Education Program. 
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As our country matured we needed fuel for light and heat. This initiated an era 
when our whaling ships traveled throughout the Arctic and Antarctic waters to 
obtain whale oil. In addition the whalers created tales, songs, ballads and the only 
original art form that we have generated as a country: scrimshaw. The whalers 
had hours and hours to while away aboard ship, so they would take pieces of 
bone from a whale or some other sea creature and etch into them scenes that 
told of their travels and adventures. During the late 1900s our activities on the 
sea continued to provide us with respect across in the Old World. We, as 
Americans, built the best and fastest cargo ships that ever flew sail. These were 
the great Yankee clippers built in New England. They sailed to all parts of the 
world moving cargo more quickly and efficiently than ever before. 

Evidence of the influence of these factors can be found in our language. Many 
words and idioms have their origin in sea parlance. The term average, for exam
ple, came into being when a merchant discovered that if he found several other 
merchants planning to ship cargo to the same destination as he they could 
contract for several ships and then average out their cargo over these ships. 
If one went down at sea each merchant would then lose only a portion of his 
goods rather than his entire shipment. All of us wish to have posh quarters when 
we go to a hotel or visit a resort. Posh is an acronym for "port outward, starboard 
home". When wealthy passengers set sail from England for India they would 
request those cabins away from the sun, which in England is in the southern sky. 
Therefore the port cabins outbound were more comfortable. They did not get as 
hot and as stuffy. The reverse would be true when they set sail for home. There 
are many terms that we use in our everyday language such as skyscraper, know
ing the ropes, sleeper, and others that have had their origin in the sea and other 
bodies of water, giving evidence to the deep impact that they have had on our 
history and our culture. In this age when we look more toward the mountains, the 
moon and the stars, we tend to forget that we are deeply anchored in a sea 
heritage. 

The Great Lakes, the largest single body of fresh water in the world, also heavily 
influenced our economy, politics, and our use of leisure time. Since our early 
history the St. Lawrence, the Niagara River, and other rivers and lakes have been 
used for transportation. The Voyageurs paddled their canoes the length of the 
lakes and rivers trading with the Indians. They brought back furs that were sent to 
the Old World for a variety of uses. The easiest transportation was via the water 
since it was difficult to traverse land through trees and brush and over mountains. 
Thus our rivers and lakes became the major routes in our western migration 
across the North American continent. 

The lakes have had a very important impact on our economy. As many as 
800 ships of foreign registry per year pass through the Port of Toledo bringing 
materials from across the sea. Many return to other countries loaded with grain, 
coal and iron ore. The water of Lake Erie is used for energy generation. Power 
plants use it to cool their generators. Some of the water destined for Niagara Falls 
is shared between Canada and the United States for use in generating electricity. 
New York State obtains about 10 percent of its electric requirements from this 
source. Recreation is becoming ever more important in the economy of states 
and provinces bordering the lakes. Sport fishing has become a half billion dollar 
a year industry in Ohio over the past ten years, indicating again the tremendous 
impact that this body of water has upon the livelihood of people in its watershed. 
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Modern bulk carrier on the Great Lakes. Courtesy: Ohio Sea Grant Education Program. 

We have discussed the importance of water to us here in the Midwest and to our 
state and country. Similar examples of the importance of water in the heritage of 
Canada and each of its provinces could also be cited. The point to be made is that 
wherever we live on the face of this earth, whatever our history, water has been 
an integral part of our lives and will be an essential component of our future. 

An understanding of the tremendous influence that aquatic systems have on us 
and our institutions, and the corresponding impact that we have on the waters of 
the earth, has focused for many of us the need to incorporate marine and aquatic 
topics into educational programs. The citizens of this continent now and in the 
future must gain similar understandings to insure public policies that will favor the 
appropriate stewardship of these aquatic resources. The remainder of this chap
ter focuses on how the diversity of the world of water is approached in educa
tional settings. 

II. What Is Marine and Aquatic Education 

Marine and aquatic education is a vital and independent part of environmental 
education, with which it shares an interdisciplinary approach and the goal of 
producing an informed citizenry with regard to the environment. In its present 
form, marine and aquatic education is relatively new to the classroom, but with 
its ability to enlighten and enliven standard curricula, what began as a few local 
ripples has now grown into a current of global significance. To teach about 
oceans and other bodies of water in a classroom, especially in inland settings 
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and almost always without the possibility of major field trips, is a challenge. The 
increasing number of curriculum materials and special school programs for marine 
and aquatic education in all subject areas attests to the interest of educators and 
their ability to meet this challenge (Fortner and Wildman 1980). 

In the mid-seventies, individuals concerned about public education regarding the 
marine environment began to band together. One result was the formation of the 
National Marine Education Association. Some of these and other individuals 
sought aid from the U.S. Office of Sea Grant of the National Oceanic and Atmos
pheric Administration to develop instructional materials and to conduct in-service 
programs for teachers. Out of these efforts grew the marine and aquatic educa
tion movement. An important milestone was the publication in 1978 of a paper 
by Goodwin and Schaadt which summarized the input of a wide variety of people 
concerning the goals and objectives of marine and aquatic education. Also 
influential in providing direction for the movement was a conceptual scheme for 
interdisciplinary marine education developed at the University of Delaware by 
Tyrrell and Stegner (1978). 

Marine Science 

Traditionally, marine education meant marine sciences, and frequently marine 
biology. The majority of marine and aquatic education programs today have a 
large science component, and some are entirely science. Full term courses in 
marine sciences are easily justified in coastal area school systems, because of 
the pervasiveness of the environment and the immediate application of the 
subject matter to community interests. Such courses usually include classroom 
instruction, laboratories and field work, including some experience on the water. 
Hawaii's Marine Science Studies curriculum (1978) is typical of this approach, but 
programs are also increasingly found in inland schools. Interest in the world of 
water is not the exclusive purview of those who live by the sea. Charlier and 
Charlier (1971) made an early case for oceanography at the inland school, citing 
first the appropriateness of treating the subject as another laboratory course and 
second the need for consideration of ocean law, history, pollution, climate mod
eration, and other aspects of marine studies that make the ocean important to all 
regardless of proximity to the coast. It was obviously becoming necessary to think 
of marine studies as more than pure science. 

Traditional marine sciences activities included measurement of wave angles. 
Ohio Sea Grant Education Program. 
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Interdisciplinary Marine and Aquatic Education 

Curricula are evolving to include the myriad social, economic, political and cul
tural aspects of the world of water. UNESCO (1979), for example, developed its 
Marine Science Syllabus for Secondary Schools to include such aspects as 
recreational uses, military, natural resources, engineering, legal aspects, history, 
transportation and océanographie research. Modern conceptual schemes de
veloped by Picker, Millman and Aspinwall (1984) and Rakow (1983-84) recognize 
the importance of human interactions with aquatic environments, and include 
concepts related to ethical choices, aesthetic perceptions, choice of lifestyles, 
economic considerations for the health of aquatic environments, careers, and 
influence on arts and humanities. According to these guidelines, there is prob
ably no subject in schools that cannot be taught with an aquatic emphasis. 

Interdisciplinary marine and aquatic education enters art, social studies and math classrooms as well 
as sciences. Ohio Sea Grant Education Program. 

Information Sources 

Because it is not a new subject, marine and aquatic education does not require 
a textbook. It does, however, require some form of information source and es
pecially ideas for classroom activities that relate oceanic concepts to local events 
and resources. A number of information sources can be located through direc
tories such as those produced by the Center for Environmental Education 
(Regan 1982), or through standard channels for disseminating educational 
materials such as ERIC Clearinghouse for Science, Mathematics and Environ
mental Education (Disinger and Fortner 1983). A microfiche collection exclu
sively for marine education is MEMS, the Marine Education Materials System 
(Gammisch and Gray 1980). More elusive is information specific to rivers and 
lakes, but Sea Grant organizations, river basin commissions, and the Center for 
the Great Lakes (1985) have begun to provide public information services on 
these waterways. 
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Implementation Strategies: Infusion 

To incorporate marine and aquatic topics into home economics, industrial 
arts, music and the basics, many marine educators use an implementation 
strategy called curriculum infusion (Hungerford and Peyton 1980). Basically, 
infusion means teaching the traditional subject matter of a curriculum using 
examples and concepts from another discipline. The familiar food chain of 
"grass > cow > person" infused with an aquatic example might become 
"algae> gizzard shad > walleye". Thus "marine and aquatic education" is not 
a new subject for an already crowded curriculum. Instead, it is a new way of 
thinking about the traditional subjects so that the world of water gains an 
appropriate level of attention. 

Many of the widely used aquatic education materials are in the form of modules 
that can be infused at appropriate points in the curriculum (e.g., Entine 1985, 
Mayer and Fortner 1983, ORCA 1981, Project COAST 1979). Successful 
modules are frequently short, activity-oriented and have suggestions for 
involvement of several disciplines to reach instructional goals. Such modules 
tend to be localized, or at least regionalized, so that students with limited 
experience can relate to the concepts they introduce. 

An example of infusion in modern marine and aquatic education is the set of 
modules that make up the authors' Oceanic Education Activities for Great Lakes 
Schools (OEAGLS). Here are oceanic concepts put into a Great Lakes context. 
The concepts, such as food chains, erosion, shipping, military battles of the War 
of 1812, and effects of bodies of water on climate, are already present in the 
curriculum of grades 5-9 (ages 10-14). 

The interdisciplinary nature of the modules can be illustrated by The Great Lakes 
Triangle (Fortner and Jax 1981). A book by this title is available in the popular 
press (contemporary literature) comparing the frequency and mystery of ship
wrecks and plane crashes in the Great Lakes area with those in the Bermuda 
Triangle. Considering the wreck of the Edmund Fitzgerald (history) as one of 
these wrecks, a search for a scientific explanation (science process) of such 
disasters occupies the major portion of the module. Students work in teams to 
investigate ship design (transportation), storms and lake bottom topography 
(earth science) that could have caused the wreck. Finally, they listen to the 
popular song about the wreck (music), interpret how a song creates moods, 
and write a last diary entry as if they were aboard the Fitzgerald (creative writing). 

Fifth graders construct scale models of the Edmund Fittzgerald. Ohio Sea Grant Education Program. 
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Implementation Strategies: The Unit Approach 

Other curriculum developers have incorporated their interdisciplinary activities 
into a large unit. The various subject areas are still well represented, but the 
individual activities can be sequenced to build toward a single broad concept. 
Michigan Sea Grant's (1983) Great Lakes fishing in transition is such a unit, 
exploring the Great Lakes through an in-depth study of the fishery, which has 
undergone dramatic changes as a result of human activity. The unit is composed 
of ten activities which can all be completed in five weeks, or can be used in
dividually as needed. Activities such as a "Go Fish" game are used to investigate 
factors that affect the size of fish populations (ecology). A simulation involves 
organizing commercial fishing companies and competing for fishing contracts 
(careers, business management, economics), and another group activity has 
students organize and budget a fishing trip (recreation). Additional materials that 
accompany the Michigan unit include two filmstrips on toxic substances and the 
title set, Great Lakes Fishing in Transition. 

A Communications Network 

The many individuals who are marine and aquatic educators continue to share 
ideas through the National Marine Education Association. The organization now 
claims 13 regional chapters with about 1,350 members, and includes educators 
in five countries. A quarterly journal, Current: The Journal of Marine Education, 
national and regional conventions attract large numbers of educators from all 
grade levels and from non-formal as well as formal educational settings. 

Conclusion 

This, then, is marine and aquatic education. Its basic objectives are to bring forth 
from our history and our science, from the knowledge of our economic and politi
cal systems those aspects where water, both marine and fresh, has an impact on 
us; to assist teachers and people who work with informal education programs in 
incorporating these concepts into curricula at all levels, kindergarten to college, 
into programs such as 4-H, scouting, and naturalist programs at parks, museums 
and aquaria; to bring to the citizens of North America and the world the impor
tance of the world of water to them as individuals. It is not an easy task, but it is an 
enjoyable one. The multiple talents of marine and aquatic educators are united in 
a common mission that employs the best in educational theory and practice yet 
transcends traditional education goals. 
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A Perspective on Pre-University and College 
Marine and Aquatic Education in Canada 

Robert Graham, Lori Ewert and Scott Davis 

Introduction 

The term "environmental education" was coined approximately fifteen years ago 
to emphasize the contribution that education could make to resolving environ
mental problems (IUCN 1970). In a relatively short period of time in Canada, it has 
been successful in promoting the values of a healthy, sustaining environment. 

As a maritime nation with coasts on three seas, Canada has a special interest in 
the marine environment. In this year, which is the one hundredth anniversary of 
heritage conservation in Canada, the expected time for the release of a new 
Parks Canada policy for marine parks, the Year of the Ocean in the United States, 
and the occasion of the International Congress (1986) on the World Conser
vation Strategy (IUCN 1980), it is time for Canadians to step back and evaluate 
one important aspect of environmental education — pre-college marine and 
aquatic education. 

Discussion for this paper is based on three surveys: the first with Canadian 
federal agencies, the second with provincial departments of education, and the 
third with a group of elementary and secondary school teachers from across 
Canada. The surveys were designed to assess the present state of marine 
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education in this country and to evaluate the potential for its direction and de
velopment in Canadian school curricula. The paper begins with a review of the 
goals and directions of U.S. marine education, then reports on the findings of 
the three surveys, and concludes with a set of proposed goals and future for 
marine education1 in Canada. 

The American Effort 

The roots of marine education in North America are diffuse, but are undoubtedly 
linked to the marine sciences (Keith 1961; Abel 1967; Brisby 1968; Schweitzer 
1974; and Siegel 1976). There are records in the 1900s, 1940s and early 1950s 
of marine research stations in the U.S. and Canada providing programs to in
crease local awareness of marine conservation among pre-college students and 
adults (Newcombe 1946, Huntsman Marine Laboratory 1985). The mid-sixties in 
the United States is designated by many as the period in which marine education 
really emerged. The U.S. federal government through the National Science 
Foundation, the Office of Education and the Sea Grant Program (PL 89-688) 
provided funds to "begin to stimulate youngsters' imagination with the existing 
phenomena of the sea" (Abel and Lindquist 1965, p. 27) — an uncomplicated, 
straightforward statement of a complex multi-faceted goal. 

In the 1960s Hon (1969) used a grant from the Office of Education to develop 
a series of resource materials for teachers. These foresaw the need for an inter
disciplinary approach to the study of people and marine and aquatic resources. 
His materials are still in use today in some areas of the U.S. and in several 
Canadian school districts. In his introduction Hon states: 

It may be as Rachel Carson moved, that it is not as important to know as to 
feel. The Cateret Marine Science Project may create new research bio
logists, but it can scarcely fail to make our clerks, salesmen and firemen 
of the future acutely aware of the complex marriage of land and sea. The 
intertwining of these two worlds is fraught with the greatest potentials and 
the most grievous problems. (Hon 1969, p. 1) 

When the Sea Grant Program was reauthorized by the U. S. Congress in 1976 
(PL94-461), it was charged with the responsibility of: 

increasing the understanding, assessment, development, utilization and 
conservation of the nation's ocean and coastal resources by providing 
assistance to promote a strong educational base, responsive research and 
training activities and broad and prompt dissemination of knowledge and 
techniques. (U.S. Congress 1976, p. 94) 

Throughout those first ten years a lot had been learned about the complexity 
of Sea Grant's mission. The mission statement was broadened even further 
between 1976-80 and 1980-83 from "essentially a science orientation to an 
integrative concept which included economics, history, technology, geography, 
mathematics, politics, sociology and law". (Fortner 1985, p. 1) 

In 1977, the Office of Education and the National Ocean and Atmospheric 
Administration (NOAA) signed an agreement to co-operate in the regional de
velopment of K-12 marine education resources and seminars for teachers. This 

1 Hereafter the term 'marine' will be used to connote the marine and aquatic environment. 
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resulted in a more integrated and co-ordinated approach to marine and aquatic 
education programs, support services, and materials. By 1978, nearly every 
coastal state and several inland states had K-12 marine education materials, as 
well as resources for non-formal and continuing education (Goodwin and Schaadt 
1978). Some of these resource units and curriculum guides are also utilized by 
Canadian educators. 

Defining Marine Education 

To some, marine education may be restrictively interpreted as a study of 
limnology and oceanography in the elementary and secondary school science 
curriculm. However, for the work reported in this paper, the definition adopted 
by the U.S. Sea Grant Program was selected: 

Marine and aquatic education is that part of the total education process 
which enables people to develop a sensitivity to and a general under
standing of the role of the seas and freshwater in human affairs and the 
impact of society on the marine and aquatic environments. (Goodwin and 
Schaadt1978) 

Canadian Marine Education 

To provide a perspective on current Canadian efforts in marine education we 
implemented three studies. First, federal agencies with a "functional area" related 
to management of marine and aquatic resources were contacted. Individuals with
in each such agency were given an explanation of study terminology and were 
asked to respond to a short questionnaire pertaining to the type of K-12 involve
ment it has in formal education, non-formal and informal learning2 initiatives. 

Second, letters of inquiry were sent during the summer of 1984 to science, 
environmental education or social studies consultants in the ten provincial and 
two territorial ministries of education, to ascertain the extent of their province's 
involvement in marine education. Eight provinces and the two territories res
ponded by the end of July. Neither Prince Edward Island nor Saskatchewan 
participated in this portion of the project. 

Finally, to assess the status of marine education programs quantitatively in 
elementary and secondary schools throughout Canada and identify future 
directions, we sampled judgments from a selected population of teachers who 
had taught marine and aquatic education during the previous year. Individuals 
who were teaching in this curriculum area for the first time were not included. 

2 Developing and providing readily available material for use in K-12 classrooms was 
defined as involvement in "formal" education. "Informal" learning was defined as: 
"providing opportunities for individuals to acquire attitudes, values, skills and know
ledge from daily experiences in the environment". (Coombs, Prosser and Ahmed 1973, 
p.10) Whereas the third category "non-formal" learning was defined as: "organizing 
activities outside the established framework of the formal school and university system 
which aim to communicate specific ideas, knowledge, skills, attitudes and practices in 
response to a predetermined need". (Waniewicz, 1976, p.9) 
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The names of twelve such elementary and secondary school teachers were 
requested from each provincial and territorial government's education de
partment. 

Some provincial contacts provided us with no contacts, others a few and one 
twelve. Initially we contacted 47 teachers; 32 agreed to participate and 30 
completed the three rounds of the modified Delphi process (Brown, 1968). 
Respondents represented the ten provinces. No teachers participated from 
either of the territories. The sample was not randomly selected and cannot be 
said to be representative. It is a cross-section of opinion from classroom teachers, 
a start toward achieving an understanding of Canadian marine education prac
tices. 

Initially an open-ended questionnaire was used to collect teachers' opinions 
regarding knowledge objectives that (a) must be included, (b) should be 
included, (c) might be included in a K-12 marine education program. Responses 
from this first round were categorized by the researcher. In the second round of 
questioning, respondents were given those same categories and asked to rank 
their importance. In the final phase (third round), the educators were requested 
to review the same twenty statements used in the previous round, and to adjust 
or rerecord any of their second round replies. An additional open-ended ques
tion at the end of this questionnaire requested a rank order listing of issues they 
felt must be included in a marine education curriculum. Socio-demographic data 
on the respondent teachers were also collected in this round. 

Other questions asked included: where materials utilized in their class were 
acquired; teachers' opinions about efficent ways to keep up with information; 
how teachers identified sources of information; effective methods to expand 
awareness among teachers about marine education; grade levels in which marine 
education was incorporated in the curriculum; in which discipline it was incor
porated (e.g. environmental education, science, geography, history, etc.). An 
attempt was made to acquire a listing of materials which respondents found most 
useful. 

Response from Federal Agencies 

Findings of the federal agency responses, by function and department are pre
sented in Table 1. Fisheries and Oceans, the Inland Waters Directorate and the 
Environmental Management Services of Environment Canada were the only 
"agencies" within the federal government developing materials for use in 
schools. However, it is extremely difficult to assess how adequately and 
effectively these materials actually reach target audiences. Teachers commented 
that 'source books' of ideas on 'how to do it' in the classroom and an annotated 
bibliography which included source, cost, level of material, focus and subject 
matter are not readily available. Thus a lack of awareness by teachers of these 
materials may account for their low levels of use. 

Currently the International Joint Commission (IJC) Science Advisory Board's 
Social and Economic Considerations Committee is attempting to identify whether 
or not Great Lakes issues are being taught in educational settings throughout the 
Great Lakes Region. Results of a questionnaire survey are still being compiled 
(Francis 1985, personal communications). The IJC is a bilateral institutional 
arrangement between Canada and the United States with a primary focus on 
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water resources management. It oversees the implementation of the Great Lakes 
Water Quality Agreement between Canada and the United States. 

Results of the Provincial Government Survey 

Results of the letters of enquiry and questionnaires sent to consultants in 
provincial ministries of education are presented in Tables 2-5. Only New
foundland and Labrador, Nova Scotia, and British Columbia and the Northwest 
Territories had developed marine education materials for some of the grades 
between K-12. No province had K-12 interdisciplinary resource materials 
available. It should be noted that this survey did not attempt to identify local and 
regional initiatives, although some were indicated on teacher questionnaires. 

Review of the content of the curriculum materials, (See Tables 2-5) revealed that 
most of the resources had been recently developed, and focused primarily on 
the "science of water". Human/resource interactions were found to be in the 
minority among the submitted materials. At present, Newfoundland, the North
west territories and Nova Scotia have produced the most materials which address 
man-environment relationships. 

It is noteworthy that the Science Council supports the need for a more relevant 
and integrated approach to learning about science concepts. An article from the 
Science Council newsletter entitled "Does Science Reflect Real Science?" 
states that the difference between school science and real science is that the 
'science in Canadian elementary and high schools is totally devoid of context... 
real science and technology happen in a context, a social, an economic and an 
historical context." (In Touch 1983, p. 2) 

Response from Canadian Teachers 

Comments from teachers (N=30) in this study are summarized in Tables 6-8. More 
females than males are represented among the respondents teaching Grades 3-
12, with a slight majority of the classrooms from the primary and junior levels. In 
terms of curriculum areas represented, science is most common, followed by 
environmental studies and geography. Ontario and British Columbia are over-
represented in the sample, in comparison to other areas of the country. Neither 
Yukon nor Northwest Territories are represented in this aspect of the study 
(Table 6). 

When teachers were questioned concerning their contact for curriculum in
formation, the primary source given was other teachers. This was followed by 
information from representatives of ministries and regional education agencies, 
written inquiries and unsolicited mail, and conferences/professional develop
ment activities. Provincial education agencies, other provincial departments, the 
federal government departments with conservation mandates, volunteer NGO's 
related to conservation and the U.S. Sea Grant agencies were identified sources 
of material for use in classroooms. To communicate about marine and aquatic 
education, teachers ranked in order of importance to them: a newletter, written 
or telephone correspondence, conference, and unsolicited mail (Table 7). 
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Six knowledge objectives were deemed necessary, five objectives that should 
be included and nine which might be included. It is interesting to note that the 
science of water was ranked much higher than human/resource interactions. 
Six issues of importance were developed and ranked by the study group 
(Table 8). 

Goals and Future Directions 

Based on the comments received for this project and suggestions from others, 
it would appear that the prevailing practice in marine education is to integrate 
facts, concepts, and principles about water into appropriate disciplines in school 
curricula, including environmental education. It should strive to include the social 
sciences, arts and humanities, as well as the traditional sciences similar to the 
U.S. Sea Grant program (Fortner 1985). 

Art and theater projects can be related to the water. Literature about the sea can 
enhance reading, writing and speaking skills. Mechanics of celestial navigation 
can serve as a lesson in mathematics. Boyles, Charles and Daltons Laws in 
physics classes can explain how humans adapt to underwater environments. 
Science and economics classes can serve as forums to discuss the importance 
of the role of water in our daily lives. Environmental studies can review conflicts 
between and among resource users. In other words, marine education is broadly 
about water, both salt and fresh. 

The aims of marine education should include: 

a) understanding marine environmental processes; 
b) understanding the linkages between terrestrial and marine 

ecosystems; 
c) developing an appreciation of the relevance of marine environments to 

our daily lives, and an awareness of the importance of these resources 
to the quality of human life; 

d) increasing respect for the marine environment; 
e) encouraging people's fascination with water and arousing an interest in 

our distinct Canadian heritage; 
f) deepening our understanding of this environment and knowledge of 

specific problems, conflicts and opinions to encourage understanding 
of and participation in decision-making processes; 

g) enriching people's lives through exposure to a variety of learning and 
leisure activities related to the marine environment. 

These aims cannot be achieved through one discipline, nor one curriculum area 
of education, nor by introducing a new course, nor by developing a subfield 
within a discipline. Success lies in infusing marine education with environmental 
education into all aspects of the curriculum. 

In 1980, the International Union for the Conservation of Nature and National 
Resources (IUCN) and the United Nations Environment Program (UNEP) 
released a strategy for the conservation of the earth's resources. The World 
Conservation Strategy (WCS) states a fundamental human problem: our 
continued survival and well-being are dependent upon both protecting 
resources and using them. The ocean as a global commons is an environment 
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which has largely escaped international co-operation in rational management to 
resolve this dilemma. People must be encouraged to understand the environ
mental issues they experience in their immediate environment. Their perspec
tives can then grow to increasingly broader global issues. In this process, under
standing and knowledge can develop about how to participate in decision
making which affects the environment. 

The Canadian government adopted the World Conservation Strategy as a 
guideline for federal environmental policy in 1981 (Roberts 1981). In 1986 
Canada will host a major conference on the WCS. The earnest discussions and 
intensive study that will contribute to this conference offer Canadian 
environmental educators a unique opportunity. 

What then can we expect from this conference? 

It should provide a Declaration of Management Principles which insures the right 
of people to live in a healthy environment. The conference should also underline 
the progress in environmental education and assess new challenges and unful
filled needs. With respect to marine education, the WCS clearly states that educa
tion about the environment including the development of an awareness of the 
sustainable use of marine and aquatic resources is essential to the implementa
tion of the strategy. 

Finally, the conference should inspire a commitment by all countries to co
operate in an expanded program to learn what each is attempting in environ
mental education, including marine and aquatic education. Most important, the 
conference planners have a unique opportunity to showcase all aspects of en
vironmental education to Canadians and representatives from other countries. 

The recent International Joint Commission initiative which attempts to identify by 
regions the dissemination and implementation of marine and aquatic education 
materials within schools, informal and non-formal settings should be expanded 
to include other areas of the country. Are teachers aware of materials and of 
methods for infusing them into curricula? What activity units and source books 
are available? Who is using computer games? What audio-visual aids tend to be 
most effective? These types of materials, listed in a "user friendly guide" could 
describe the type of materials, grade level, geographic focus and subject matter 
as well as source and cost to acquire copies. Co-operative development of new 
resource units would result from increased awareness and shared input. It would 
also aid in identifying what is needed most by teachers, lecturers and the public. 

There appears to be an "informal network" already in existence in Canada but its 
extent and connections to government, public and private resources are un
known. We need to complete a nationwide analysis of this network to better 
define future needs and research. Instead of each province or territory doing a 
study of its own, a representative study of Canada could provide us with the 
necessary contacts and resources to create a better appreciation for the visibility 
of marine and aquatic environmental education. 

Neither the natural scientist nor the social scientist has all the answers. Efforts 
should be made to broaden support for research which includes human/resource 
perspectives on environmental issues. Much of the materials available to this 
study seemed to aptly and ably describe the "science of the resource" but not 
the human use of our coastal resources and, more importantly, the human/ 
resource interrelationships involved. 
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In the past, groups involved in environmental education have not been overly 
eager to encourage support for their efforts from the private sector. For example, 
those in marine industries have a high-level stake in supporting efforts to 
encourage resource conservation for sustainable development. Through such a 
co-operative effort we may be able to increase the public's awareness of the 
importance of environmental education and provide additional justification for 
needed policy. Gulf Canada's Society, Environment, Energy and Development 
Studies (K-12 in Alberta) is an example of co-operation that has been successful. 

The data in this paper indicated that more research is needed. At present, there 
are several research projects underway which will contribute to development of 
curriculum in schools. The Whale Research Group of Memorial University of New
foundland has recently completed a survey of knowledge and attitudes towards 
the marine environment among 7,000 school children and their teachers. Several 
researchers are preparing discussion papers on the need for marine education in 
Canada, curriculum development and related case studies and a curriculum plan. 

Progress is underway. The surveys in this project do not provide definitive 
answers, rather they suggest a series of possible starting points: 

1) The federal government should develop an "accountability center" for 
those departments with a water resources management function 
currently involved in formal, informal and non-formal education and 
learning. This center would co-ordinate development of teacher 
resources (e.g. guides, annotated bibliographies, sources and costs) 
and support development of regional resource materials for K-12. 

2) Provincial ministries of education should support development of "local 
issue" resources and inform teachers of the availability of not only their 
own resources but also those developed by other levels of govern
ment, universities, agencies and individuals. 

3) A "newsletter and network" of interested people in Canada should be 
developed to facilitate the exchange of materials and information. 

4) Matching federal-provincial funds should be made available for repre
sentatives from all levels of education to attend and participate in the 
world congress on the World Conservation Strategy in 1986. 

5) Teachers should be encouraged through workshops and teachers' 
bulletins to infuse marine education into the disciplines in which they 
teach to broaden the impact of marine and environmental education in 
the primary, junior, and secondary school systems. 

The goal of this paper is to provide a starting point for a thorough examination of 
the state of Canadian marine education; it is designed to stimulate readers toward 
comment and additional study. This process can then serve as a basis for under
standing and wisely directing future developments toward better marine educa
tion in Canada. 
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Functional Area Agency Formal Informal Non-Formal 

I. Environmental Protection 

• Pollution Control 

Environment Canada No Yes Yes 

II. Renewable Resource Management 

• Management of Water Resources 

• Management of Fisheries 

• Wildlife Management 

• Forest Management 

• Agriculture 

• Parks 

• Inland Waters Directorate 

• Environmental Management Service* 

Fisheries & Oceans 

Canadian Wildlife Services* 

• Canadian Forestry Service* 

• Environmental Management Service* 

Department of Agriculture 

Parks Canada* 
(Note: *Co-operated on an environment education kit which focuses on fresh water) 

III. Non-Renewable Resource Management 

• Land Based Mineral Development 

• Dredge and Fill 

• Offshore Resources 

• Energy Mines and Resources 

• Ministry of Transport 

• Energy Mines and Resources 

IV. Industrial Development and Transportation 

• Development 

• Ports Administration 

• Transportation 

Regional and Economic Expansion 

Harbours Board, 
Transport, Small Craft 

Department of Transport 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
Yes 

Yes 

No 

Yes 

No 

No 

Yes 
Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 
Yes 

Yes 

No 

Yes 

No 

No 

No 

No 

No 

Yes 

Yes 

Yes 

No 

No 

No 



TABLE 2. PROVINCIAL EDUCATION AGENCES INVOLVEMENT IN MARINE AND AQUATIC EDUCATION 
EASTERN CANADA1 '2'3 

Province Level Themes of Material Selected Comments 

Newfoundland & Labrador 1 Water and Ice (Science, 1984) 
Shells (Science, 1984) 

3 Communities of Living Things: 
A Seashore Community (Science 1984) 

4 Water and Land (Science 1984) 
Ocean and Freshwater Environment (Science 1984) 

5 Conflict (Getting Along: Fish, Whales and 
Fishermen 1984) 

7 An Ecology Unit on Freshwater Ecosystems 

10-12 Physical Science 2205 Water 
Environmental Science 2203 Hydrologie Cycles 
(Earth Science Curriculum Guide 1983) 

Environmental Science 3205 Aquatic 
Environments and Acid Rain 
Marine Environments and Resource Management 
(Cod, Oil, Herring, Arctic Char) 
Global Concern for Oceans 

"Many of our programs in Science K-12 have 
a marine component ...we have not developed 
any programs specific to Marine and/or Aquatic 
Education." 

Note Tables 2-5 summarize responses from individual Science Consultants, Social Studies Consultants, Executive Directors, Executive Assistants 
or Assistant Directors ;employed within Provincial and Territorial Ministries or Departments of Education. There are numerous local and regional 
initiatives not documented in this research (Ewert 1984). 

2Committee of Atlantic Environment Ministers. 1978. Our Coastal Environment. A co-operatively produced resource for teachers and the public. 

^ Prince Edward Island and Saskatchewan education agency representatives did not respond in writing to the survey. 
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TABLE 2a. PROVINCIAL EDUCATION AGENCES INVOLVEMENT IN MARINE AND AQUATIC EDUCATION 
EASTERN CANADA1 

Province Level Themes of Material Selected Comments 
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2 
Nova Scotia 

Primary 
and 

Junior 

9 

10 

9-12 

Water and Oceans 
Living Things and Environment 

Ecology 

Biology Course: Ecology of Shore Zones 

Oceanography 331 

Most important marine education course is 
Oceanography 331 ... taught for 15 years ... 
some 30 high schools in province use it. 

New Brunswick Elementary 
and 

Junior 
9-12 

9-12 

Water (physical and biological system) 
Life Science —the environment 

Environmental Studies 112 and 113 
Geography 112. Optional Unit on the Impact 
of Oceans 

... little in our curriculum concerning marine education ... 
some teachers at the school level may include material 
in their science courses at elementary and junior high levels; 
however, that is their choice. 

(Andrews, W. A., 1975. Contours Series: Freshwater and Marine Ecology) 

See Footnote Table 2. 
Nova Scotia Museum has material prepared on various types of beaches in this province so that teachers can develop units in their specific areas. 



TABLE 3. PROVINCIAL EDUCATION AGENCES INVOLVEMENT IN MARINE AND AQUATIC EDUCATION 
CENTRAL CANADA1 

Province Level Themes of Material Selected Comments 
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Quebec Water as a physical system and 
biological community 
Natural science 

Physical, Chemical, Biological 
systems of water 
Ecology and general geography 

We do not have a specific program for these subjects 
(Marine and Aquatic Education) 

Ontario 2 K-3 Primary 

4-6 Junior 

4-6 Junbr 

7-8 (9) 

9(10)-12/13 

Environmental Studies.Science, Social Studies 
(Water: extent and use and biological community) 

Environmental Studies, Science 

Environmental Studies, Science 

Geography, Science, (Chemical Medium, 
Biological Community, threatened resource) 

There are few specific references in Ontario curriculum 
guidelines to the topic (marine education)... current curri
culum guideline for Senior Division (Physical Geography) 
there is a unit on water... course is optional for diploma 
purposes. 

See Footnote Table 2 
It is in Ontario that there seems to be numerous local, regional, and individually prepared resource units on water for teachers, the content of which is unknown. 

Elémentaire 

Secondaire 



TABLE 4. PROVINCIAL EDUCATION AGENCES INVOLVEMENT IN MARINE AND AQUATIC EDUCATION 
THE PRAIRIES1'2 

Province Level Themes of Material Selected Comments 

Manitoba Science (physical system biological community, 
scarce resource) 
Social Studies (Grade 5 and 7) 

Science (chemical medium physical system 
and biological community) 
Social Studies (Grade 10) 

There may be elements of marine education in our 
science curricula, there is no specific unit that I can 
send you. 
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Alberta Science, Environmental Studies 
(physical system, biological community, 
scarce resource) 

Science, Geography (physical system, 
biological community, scarce resource) 

There are no programs specifically focusing on marine 
education and marine environments. 

British Columbia3 2 

3 

4 

6 

7 

10 

12 

World geography and geography 
Biology: Food for Animals and You. 

Communities of Living Things 

Animals and Their Environment 
Science Unit: Earth Space 

Changing and Preserving Our Environment 
Plant and Animal Life Cycles and 
Eco-System 
Ecology: Interactions in the Environment 

Biological Science: Ecology 

Environmental Science 

Geography: Man and His Environment 

The science course of studies contain units related 
directly to marine education; nonetheless they allow 
for flexibility at the local level for development of resources. 

See Footnote Table 2 

^Saskatchewan did not respond to the written survey. 

3The Junior Section is under revision and new titles and resources are now used. 

Secondary 

Elementary 

Secondary 

Elementary 



TABLE 5. TERRITORIAL EDUCATION AGENCES INVOLVEMENT IN MARINE AND AQUATIC EDUCATION 
NORTHWEST TERRITORIES AND YUKON1 
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Territory Level Themes of Material Selected Comments 

Northwest Territories 3 Marine Mammals (1985) 
Fish (1985) 

7 - 9 Physical properties of water, northern ecosystems, 
marine and freshwater ecosystems, oil ana the 
Arctic Northern Environmental Problems (1984) 

High Science 35 (1984) studies marine area tides, 
School currents, drift patterns of ice, natural history, 

economics, seals, whales, char, walrus, 
narwhale and fish. 

... Language development unit on marine mammals, 
fish unit for science. 

Current problems and technology associated with 
offshore drilling rigs, ice breakers, artificial islands 
and the Arctic Pilot Project... new material (84) 
is only offered in three shcools in 1984. 

Yukon2 Junior 
and 

Secondary 

Social Studies Yukon schools utilize B.C. public school curricula 
and course guides. 

' See Footnote Table 2 

^See Table 4 for details on B.C. curricula. 
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TABLE 6. COMPOSITION OF DELPHI PANEL OF SCHOOL EDUCATORS 

Sex Grade Level(s) Taught and Class Designation Geographic Representation 

Newfoundland 1 

P.E. I. 1 

Nova Scotia 3 

New Brunswick 2 

Quebec 2 

Ontario 9 

Manitoba 2 

Saskatchewan 1 

Alberta 1 

B.C. 8 

Yukon 0 

N.W.T. 0 

The respondent was requested to designate the grade level(s) in which they taught marine and/or aquatic education in 1984. 
2Note four teachers at the primary and junior level taught more than one grade (n i = 16) and one teacher at the secondary level taught more than one grade (n 2= 14). 

Male 12 

Female 18 

Grade 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Class Designation N 2 

Environmental Studies 1 

Environmental Studies, Science 2 

Environmental Studies 1 

Environmental Studies, Science 1 

Environmental Studies, Science 2 

Environmental Studies, Science 4 

Geography, Science 6 

Biology, Science 2 

Science, Environmental Studies 3 

Science, Geography 3 
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TABLE 7. RANK ORDER IMPORTANCE OF SOURCE INFORMATION 
FOR MARINE AND AQUATIC EDUCATION MATERIALS 

Who Where Best Way to Communicate 

1. Others Teaching Simliar 
Material 

2. Ministry of Education and 
Consultants 

3. Written Inquiries and 
Unsolicited Mail 

4. Conferences/Professional 

1. Provincial Education Agencies 1. Newsletter 

2. Other Provincial Agencies 2. Written or Telephone Inquiry 

3. Federal Departments 3. GonferencesAVorkshops 

4a. Conservation Groups/Organizations 4. Unsolicited Mail 

4b. U.S. Sea Grant 

TABLE 8. KNOWLEDGE OBJECTIVES AND ISSUES FOR MARINE 
AND AQUATIC EDUCATION (K-12) 

Knowledge Objectives That Must Be Included 

Nature of Water (Role, Distribution and Use) 

Effect of Water on Weather and Climate 

Life in Rivers, Lakes, Oceans, and on Shorelines 

Resource Development and Habitat Preservation 

(Role of Governments) 

Properties of Water 

How Water Moves 

Knowledge Objectives That Should Be Included 

Food Resources of Rivers, Lakes and Oceans 

Mineral Resources of Rivers, Lakes and Oceans 

Conservation of Water 

Water Column, Bottom and Shore Processes 

Chemistry of Rivers, Lakes and Oceans 

Knowledge Objectives That Might Be Included 

Economics 

Global Role of Large Bodies of Water 

Transportation 

Shipbuilding 

Heritage and Cultural Resources 

Safety 

Harbours 

Energy and Lakes, Rivers and Ocean 

Recreation and Water 

Rank Order of Importance and Issues 

1. Pollution (Hazardous Wastes) 

2. Fish and Fisheries 

3. Acid Raid 

4. Conservation 

5. Estuaries and Wetlands 

6. Wildlife 
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Attitudes of Canadian Students and Teachers 
toward the Marine Environment and Marine 
Education 

Heather Walter and Jon Lien 

"It is time that we learned to think about the present as a dynamically changing 
situation. If we wish to ameliorate the conditions of our life, we have to think far 
ahead in order to understand where we are going and to define whether we like 
our destination or not. If we do not like it, we must decide how we can take a 
different road at sometime in the future which, when we act, will be the present." 
(Doxiadis1967) 

Consider the destination of the oceans of this planet. The development of the 
offshore oil and gas industry, increased trade and shipping, the fisheries, coastal 
zone development and many other human-related activities either in or on the 
ocean represent an accelerated pressure on its natural resources. It is clear that 
effective resource management policy is dependent upon widespread public 
interest and understanding (Department of Fisheries and Oceans 1983, Task 
Force on Northern Conservation 1984, Filion et al. 1983). But do we at present 
have such an informed, educated public in Canada? 

Canada is a maritime nation with ten of its provinces and territories bordering on 
one of three surrounding oceans. Decisions made about the marine environment 
and management of human activities in this environment affect the entire popu-
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lation of Canada. But how much do Canadians know about their marine heritage? 
What are their attitudes toward these resources? How do they learn about 
oceans? What is the status of marine education in Canada? Is ocean literacy 
sufficient to equip Canadians to participate in and understand management 
decisions and thereby affect the ocean's 'destination'? 

In January of 1985, answers to questions such as these were sought through a 
survey of approximately 4,000 students and 200 teachers from across Canada. 
A preliminary analysis of these survey results reveals several interesting trends 
and relationships. Relationships presented in this paper are statistically significant 
at the .01 level. Analysis of these data is still continuing. A complete presenta
tion of these results will be made to Fisheries and Oceans Canada. When analysis 
of the data by province is finished a report will be given to each provincial depart
ment of education. 

Questionnaire Design 

The student questionnaire was developed for grade 5 and grade 9 students from 
schools in each of the provinces and territories. It was designed to be adminis
tered and supervised by randomly selected classroom teachers. Teachers who 
administered the survey also completed a separate questionnaire. 

The initial student survey instrument was reviewed by individuals in areas of social 
psychology, education, resource management and marine research. It was then 
field-tested on appropriately aged children and revised based on feedback from 
all sources. 

The final student questionnaire contained 95 items and was divided into four 
major categories: 

(1 ) attitudes toward the ocean, toward different forms of wildlife, and 
toward marine resource issues, 

(2) orientation or viewpoints in relation to the ocean, its management and 
its inhabitants, 

(3) knowledge about the marine environment and human impact on the 
oceans; 

(4) personal experiences of the ocean, either direct or indirect. 

The content of the survey instrument focused predominantly on the ocean 
environment; however, many of the items contained conceptual relevance 
for freshwater systems also. 

The accompanying teacher questionnaire solicited information on students' 
geographic and economic setting to provide descriptive data on the groups 
surveyed. Teachers were also questioned about their views on marine and 
aquatic education in their schools. 

Survey Sampling 

The selection of schools and teachers was made randomly. The number of 
schools chosen within each of the provinces was based on their percentage of 
the total Canadian population between the ages of 10-14 (Grades 5 - 9). A mini
mum sample of 15 schools per province was selected. 
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The overall response rate was 53 percent with a total of 121 schools (3,890 stu
dents and 155 teachers) choosing to participate. In the cases of Quebec and 
francophone schools in New Brunswick, Prince Edward Island, Ontario and 
Manitoba the survey process was delayed somewhat because of the need to 
translate all correspondence and questionnaires from English to French. This 
delay may account for the lower response rates from these provinces. Table 1 
presents the numbers of schools and students participating by province. 

The sample contained 49 percent Grade Five children, 51 percent Grade Nine 
children. About 45 percent of the sample lived withinl 00 kilometers of the 
ocean, 10 percent 100-500 kilometers from the ocean and 45 percent over 500 
kilometers from the ocean. Most of the children spoke English as their primary 
language (91 percent); only 9 percent spoke French. 

Table 1. Schools And Students Sampled By Province 

Province 

Newfoundland 

Nova Scotia 

P.E.I. 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Northwest Territories 

Yukon 

TOTAL 

N of Schools 
Selected 

15 

15 

15 

15 

20 

42 

14 

12 

24 

28 

15 

15 

230 

N of Schools 
Participating 

11 

11 

12 

6 

7 

19 

6 

3 

12 

15 

10 

9 

121 

Teacher 
N 

20 

14 

20 

5 

7 

34 

7 

3 

16 

16 

7 

6 

155 

Student 
N 

548 

286 

561 

212 

194 

905 

159 

40 

365 

410 

128 

82 

3,890 

% Response 

73 

73 

86 

46 

35 

45 

43 

25 

50 

54 

66 

60 

53 

Results 

Students' Knowledge. Knowledge scores from the student questionnaire 
varied only slightly from province to province. There was a general trend for a 
higher score with higher grade level (Figure 1). 

Lower knowledge levels were obtained by students living close to an ocean 
(within 100 kilometers) than by students living more than 500 kilometers inland. 
The highest knowledge scores were recorded by those living within a distance 
of 100 - 500 kilometers from an ocean (Figure 2). 

The language of responding students appeared to make a slight difference in 
knowledge level with English-speaking students scoring slightly higher than 
French-speaking students (Figure 3). 

The knowledge levels were in fact surprisingly low. About 70 percent of the total 
student population sampled could not understand a basic marine food chain. 
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Figure 1 : 
Knowledge Scores by Province 

Figure 2: 
Knowledge Scores and Distance from the Ocean 
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Figure 3: 
Knowledge Score and Language 

Only 30 percent of students knew that energy for marine life comes from the sun. 
Over 60 percent did not know what plankton was. And this basic lack of know
ledge extends to geography as well. Only 18 percent of children answered 
correctly questions about the number of provinces and territories in Canada that 
border on oceans. Even for popular marine issues such as the harp seal hunt 
there was little information; 62 percent of the students sampled did not know the 
branch of the Canadian government that managed the seal hunt. 

Student Attitudes. Students generally felt very positively about the ocean; 
90 percent indicated the sea was "useful", 85 percent "nice", 83 percent "import
ant, 85 percent "interesting. Students took much less extreme positions on the 
state of the ocean; few said it was "clean" or "dirty" with the majority adopting a 
neutral attitude. 

Students' proximity to the ocean affects their attitudes. About 70 percent of stu
dents that live within 100 kilometers of the ocean felt it was "useful" while only 
57 percent of those living inland responded in the same way. Students living 
near the ocean also scored higher in indicating that the sea was "familiar"; inland 
students commonly perceived the ocean as "strange". 

Figure 4 presents students' orientation to the ocean and the reasons they like or 
dislike it. The largest number of students felt the ocean was "a peaceful place" 
(35 percent) to sit and think and "be close to nature". The next most popular view 
of the ocean was as a "fun place" (23 percent). Only 2 percent of the students felt 
is was a "scary place". 

Attitudes toward different marine wildlife varied (Figure 5). Marine mammals 
scored high in the "love" and "like" categories (over 80 percent for seals and 
about 60 percent for whales). Salmon (47 percent) and trout (49 percent) were 
also popular and commonly in the "love" and "like"categories. Sharks were liked 
by 32 percent of the students while eels were liked by only 17 percent. Terrestrial 
mammals (wolf and bear) did not score as high as marine mammals with the ex
ception of cats who received the same percentages of student favor as seals. 
Young marine mammals appeared to be only slightly more favored than older 
ones (seal pups 85 percent; seals 82 percent in "love" and "like" categories). 
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Figure 4 
Canadian Students' Orientation towards the Ocean 

Figure 5: 
Canadian Students' Favorite Sea Animal 
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Students in Grade Five tended to be more enthusiastic in their opinions about 
animals than Grade Nine students. Grade Five students consistently had higher 
percentages in the "love" and "like" categories. 

The reasons students gave for choosing a favorite animal are presented in 
Figure 6. Most commonly (29 percent) students selected an animal because it 
was "gentle and harmless", 27 percent of students liked animals for their "spirit 
and special personality". Only 7.4 percent made a choice of animal on the basis 
of their animal's edibility or saleability. 

Figure 6: 
Canadian Students' Orientation towards Marine Wildlife 

Marine Issues. In general students responded with concern to marine issues. 
Respect for the marine environment was evidenced by 90 percent of the stu
dents' concern for ocean and lake pollution. Only 55 percent recognized the 
need for fisheries regulations and 45 percent felt that offshore oil development 
might have negative impacts on the marine environment. There was a strong 
tendency for students to evidence a conservation/preservation ethic; 83 percent 
did not think that humans had the right to control marine species' population 
levels; 70 percent believed that whales should be protected. Figure 7 shows that 
the majority of students (58 percent) chose, from six options, to develop an area 
of the coast as a wildlife sanctuary. 

Students' attitudes toward marine management issues were clearly affected by 
their grade level (Figure 8). Opinions from Grade Nine students were substan
tially more polarized than were those from students in Grade Five. Concern for 
ocean and lake pollution was about the same in both grades. In most cases, stu
dents in Grade Five responded with a higher percentage "not knowing" how they 
felt about specific issues. 
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Figure 7: 
Canadian Students' Orientation towards Coastal Zone Development 

Figure 8: 
Students' Attitudes towards Marine Issues by Grade 
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Figure 9 indicates another trend in student attitudes which is dependent upon 
proximity to the ocean. Those living near the sea scored differently on most of 
the issue questions and indicated: 

less concern for fisheries regulation, 
greater belief in human rights to control population levels of marine animals, 
less belief in the need to protect whales and seals, 
less concern about lake pollution, 
less frequently perceived coastal areas as areas for recreation. 

Students living near the sea, however, more frequently acknowledged human 
dependency on the sea, more interest in mariculture and greater concern over 
possible threats to marine life from offshore oil and gas activities. In general these 
results imply a more utilitarian orientation in coastal students toward the ocean. 

Figure 9: 
Students' Attitudes towards Marine Issues. (By Distance from Ocean) 
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Students' Experience. There was a very high percentage of Canadian stu
dents that had contact with the marine environment, either directly or indirectly. 
A total of 75 percent of the students tested claimed to have visited the ocean 
within the past year and 60 percent indicated that they had lived at least one year 
of their life near the sea. However the fact of being in close proximity to the ma
rine environment does not imply a greater knowledge level in students, as shown 
in Figure 2. 

Several factors which did effect a positive change in knowledge scores were 
(1) reading educational magazines such as Nattonal Geographic, Owl, Chickadee 
and (2) watching educational television programs such as "Wild Kingdom", 'This 
Land" and "The Nature of Things". 

Television is a Major Source of Information about the Ocean 

"Look son! Isn't the ocean beautiful?" 
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Students frequently reported that their most important source of information 
about the marine environment was the school (Figure 10). However students 
with the highest knowledge scores reported that they learned most about 
oceans from television and direct experiences with the sea. Student knowledge 
about the marine environment was not significantly related to the presence or 
absence of marine education in their schools. Use of specific curricula were also 
not related to attitudes or knowledge scores. However, those students that were 
taught about the sea in school and were taken on field trips to either the ocean or 
an aquatic area did show higher knowledge levels. 

About 70 percent of the students surveyed felt that it was important to study 
environmental issues in school; the majority of students chose oceans over any 
other aspect of the natural environment to learn more about; and of those stu
dents choosing an environment-related career, 40 percent elected to work in the 
ocean environment. 

Figure 10: 
Source of Information about Marine Environment 
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Teachers' Attitudes toward Marine Education. Because of their training, 
interest and occupation, teachers are in a good position to observe gaps in 
existing curricula and to have special knowledge of the educational needs of 
students. For those reasons, their opinions were also requested in this study 
to determine what is presently being taught in the area of marine education and 
what more could or needs to be done. 

Almost all teachers reported that their students find the ocean interesting 
(99 percent) and 89 percent perceived the need for more marine education in 
schools. About 90 percent felt that learning about the marine environment would 
be of direct relevance to their students (Figure 11). 

Figure 11: 
Teachers' Activities & Concerns 

Presently 57 percent of the schools sampled teach about the marine or aquatic 
environment; however only 16 percent use materials designed specifically for 
that curriculum area. There is a large disparity between those teaching marine 
education in Grade Five (73 percent) and in Grade Nine (30 percent) (Figure 12). 
Teachers in schools located near the ocean generally indicated a greater involve
ment in marine education. The exception to this trend, however, is that more 
inland teachers appear to involve their students in field trips to the ocean or an 
aquatic area. 

Less than one-quarter of the teachers surveyed indicated that marine education 
was a "required" area of study, with an equal number indicating they taught it out 
of "personal interest". Figure 13 presents these data. 

Only 13 percent of the teachers felt that marine education was not relevant 
to their students' situations (Figure 14). The primary reasons given for its 
educational relevance were: 

(1 ) geographic proximity to the marine environment, 
(2) its general importance to everyone, 
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Figure 12: 
Availability/Use of Marine Education Material 

(3) its relationship to environmental education, 
(4) students' backgrounds and future options. 

Grade Nine teachers placed more emphasis on the academic reasons for teach
ing about the ocean while Grade Five teachers were more concerned with the 
practical realities of their students' situations. 

Finally, teachers were asked for their opinions on how marine education would 
best be taught (i.e. as a separate course, integrated with other educational disci
plines, or as a means for teaching concepts of resource management). The 
majority of teachers felt marine education should adopt an integrated approach. 

Discussion 

The data presented here are partial and preliminary findings. We will be analyzing 
these data further and their implications for Canadian schools, marine resource 
institutions, marine sanctuaries and parks will be helpful in initiating programs 
which direct Canadians' future relationships to the oceans. 

The results of both the student and teacher surveys clearly confirm the need for 
more to be done in marine education. Teachers acknowledge this (Figure 12 and 
13) and the students' low knowledge scores also point to such a need (Figure 1). 
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Figure 13: 
Teacher Survey by Province or Territory 



Figure 14: 
"Why is Marine Education Relevant to Canadian Students?" 
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Figure 15: 
Proposed Approaches to Marine Education from Teachers 

Presently there are very few marine curriculum materials being used by Canadian 
teachers (Figure 13) and the quality of those that do exist is questionable as they 
do not appear to effect any increase in students' knowledge about the sea. Low 
knowledge scores by French-speaking student also indicate a lack of quality 
marine education materials in that language. From the present survey, unless 
substantial changes occur, it is evident that future Canadians will know little about 
the oceans. 

The need for improvement is evident and is perceived by teachers. But also 
there is a very high level of interest by both students and teachers in marine 
education. Students indicated positive attitudes towards the ocean and marine 
wildlife and revealed a desire to leam more about them. While children's interests 
alone may not be evidence of an educational need, they do represent a natural 
source of motivation to learn. Their high interest in the marine environment can 
be capitalized on to develop concepts in math, science, music, geography, etc. 
Marine topics can be used to infuse interest in the teaching of many disciplines. 

Such an integrated approach to teaching is exactly the method suggested by the 
majority of teachers for introducing marine concepts and issues. This raises the 
question as to the age or grade at which marine education is most appropriately 
introduced. 

For most of Canada, a multi-disciplinary and integrated approach to teaching is 
only feasible at the primary and elementary school levels. Grades 7-12 tend to be 
structured in terms of individual disciplines, each one handled distinctly from the 
others. From this and from the answers on the survey given by grades five and 
nine students it appears that marine education in schools will be most effective 
at the primary and elementary school levels. 

Children in grade five show much less polarized views about resource manage
ment concerns than those in grade nine. The younger students are still exploring 
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feelings about how they fit into the world of living things and different places. The 
data in this survey suggest a greater openness and a better ability to understand 
and accept a range of perspectives on marine issues. 

Educational needs and interests should not have to be addressed exclusively 
by the formal school system. Environmental education television programs and 
environmental magazines clearly enhanced children's understanding of the 
ocean. Public aquariums and direct experience of the marine environment were 
extremely positive sources of information for the students surveyed. The most 
decisive single factor in enhancing knowledge about oceans was if the student 
had participated in a field trip to a marine or aquatic environment. 

Implications for Marine Parks 

From this study Canadian students have displayed a substantial conservation 
ethic. Attitudes toward the marine environment are extremely positive. Interest in 
the ocean is high. Canadians have looked to our parks as a major means of 
learning about the environment (Graham et al. 1985). 

Canada is about to begin the establishment of marine parks. It seems inevitable 
that these marine parks will become one of the major means of marine education 
in Canada for two reasons. The first is simply the lack of alternatives in marine 
educational experiences for Canadians. The second is the effectiveness of 
guided direct experience in teaching about the sea. Many have argued (for 
example Rice in this volume) that the nature of marine ecosystems requires a 
rather decreased preservation role for marine parks compared to terrestrial parks. 
The educational role of marine parks will undoubtedly be larger than that of land-
based counterparts. 

At present, most marine teaching technology used in Canadian parks with a 
marine component is limited to the intertidal zone. A few parks, in conjunction 
with co-operating associations, offer boat trips to see marine birds or mammals. 
There are some that offer marine sport fishing. However, the programs are few 
and limited. It will be a major challenge for Canada's new marine parks to develop 
comprehensive marine interpretation that is cost effective in teaching and in
volves large numbers of people. 

In the survey, a majority of students if given an area of coastline would turn it into 
a wildlife sanctuary. However also in the present survey students living closer to 
the sea had lower knowledge scores and a more utilitarian orientation to the 
ocean — more recognition of human dependency on the sea and of the ocean 
as a resource for people. This may well predict that the process of establishing 
ocean parks and sanctuaries will be difficult at the local level in Canada. Effective 
preservation and conservation is dependent upon an informed public with atti
tudes and behavior which display an understanding of the value of limiting human 
activities. The paradox is that the development of this understanding and these 
attitudes toward marine parks and sanctuaries may well depend, in a major way, 
on the marine education that these facilities can best provide. 
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Aquariums and Oceanariums: 
Fun, Education and Conservation 

David D. Lonsdale 

A Popular Pastime 

There is no doubt that the living museums — aquariums, oceanariums and zoos 
— are popular. Robert Wagner in his 1984 Executive Director's report to the 
American Association of Zoological Parks and Aquariums noted that over 
90 million visitors toured these types of facilities during 1984 (Wagner 1984). 
Annual attendance has consistently been greater than the sum attendance for 
all professional sporting events during the same period of time. A burgeoning 
number of new and successful institutions, especially in rapidly growing metro
politan areas, also speaks to a consistent and growing demand for living 
museums. Kellert's work, Activities of the American Public (1980), indicated 
that 46 percent of the population had visited a zoo in the previous two years 
and that 94 percent of the population had visited a zoo at some point in their life. 
The same study noted that public aquariums were visited by 27 percent of the 
population during a previous two-year period. 

At the John G. Shedd Aquarium, opened in 1930, four million people passed 
through the gates during the first year and nearly 56 million people have visited 
during its 55 years of operation (Figures 1 and 2). Certainly, John Graves Shedd's 
concern — that his three-million-dollar philanthropic gesture in developing 
Shedd Aquarium would "provide instructive entertainment for a greater number 
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Figure 1 : THE JOHN G. SHEDD AQUARIUM. Opened May 30,1930, the building houses more than 
5000 species of aquatic animals and plants in over 200 exhibit tanks. John G. Shedd Aquarium staff 
photographers. 

of individuals than any other institution of its kind"— has been laid to rest. 
Conway (1982) also mentions that 55 percent to 77 percent of all zoo and 
aquarium visitors are adults and these people probably represent a broader 
socio-economic grouping than other traditional cultural institutions. 

There are no indications that the popularity of aquatic life or terrestrial displays is 
diminishing. New public aquariums like the National Aquarium in Baltimore, Mary
land, and the Monterey Bay Aquarium, California, reached a million visitors well 
within their respective first years of operation. Concern at the Monterey Bay 
Aquarium for the individual's quality of visit has resulted in the use of Ticketron, 
an effort to program visit arrival time during peak periods — mainly weekends. 
Other evidence for an increasing level of interest are all the planned additions of 
aquatic exhibits to existing municipal zoos and the planned development of major 
new public aquariums throughout continental North America. 

Thus, there is great potential to communicate concerns for wildlife to a very large 
segment of our continental population; to foster wildlife ideals and respect for 
wildlife and the habitats in which they live. Aquariums and oceanariums should be 
especially adept at promoting care and management of all aquatic and marine 
environments. 
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Figure 2. Gallery arrangement at the John G. Shedd Aquarium. The facility is 55 years old and houses 
the largest collection of aquatic animals under one roof anywhere in the world. 
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The Visitor's Perspective 

Why are living museums so popular? The answer is not simple. The reason is 
probably rooted in a public that has become increasingly urbanized and isolated 
from the wilderness. Kellert (1980) found zoo visitors were more likely to live in 
cities with populations greater than one million. Yet there seems to be a need, 
indeed a curiosity to identify with the wilderness. This public has developed a 
romanticism that demands vicarious wildlife experiences. To satisfy these needs 
a mosaic of wilderness experiences have become available in recent years. 
These vary from nature film documentaries, to field experience doing research, 
to books advocating a back-to-the-earth philosophy, to formal nature hikes, to 
a visit to the local zoo and aquarium. The latter experience provides the most 
'intimate and exotic touch' of the world's wildlife. A visit to an aquarium in the 
middle of a northern winter can suddenly plunge the visitor into a fantasy world 
of a Caribbean or Indo-Pacific coral reef. The exhibits, if adequately designed, 
can provide a curtain of remoteness and wild scenery that promotes a feeling of 
well being, healthfulness and satisfies our innate curiosities. These experiences 
become life's 'oasis' of respite from the daily drudgery of urban living. 

If we ask the visitor why he or she visited a living museum, we are unlikely to re
ceive a deep philosophical answer. Kellert (1980) found that 38 percent of his 
sample listed the educational benefits to children as the most important reason 
for visiting a zoo. A further 26 percent listed an enjoyable social experience with 
family and friends as most important. Twenty-five percent of the visitor sample 
said they were personally fascinated by wild animals. 

Hood (1983,1984) also found similar responses as Kellert for museum visitors. 
She categorized visitors in one of three categories. These categories were 
based on visit frequency and psychographic characteristics. Her total percentage 
visitation for frequent visitor and occasional visitor groups (54 percent of sample) 
compare well with Kellert's (62 percent of sample who had been to a zoo within 
the last two years and whose prime reason for a visit to a living museum was social 
and educational). However, the psychographic characteristics define two very 
distinct types of museum visitors (see Table 1), be these visits to a traditional 
museum or a living museum. The recognition of the distinction between groups 
is important to the future of museums. All of our programs must be meaningful to 
the visitor and yet allow the museum to put forth its own point of view. First, we 
must recognize that our visitor may arrive for a visit with a different set of expecta
tions than the museum may have. Our types of institutions tend to be far too in
wardly-oriented. Our management teams are collectively far too willing to decide 
what an appropriate exhibit is or is not, what level of interpretation is needed and 
what services we are prepared to offer to our public. As Hood (1983) points out, 
for large numbers of our potential visitors we are competing for their leisure time 
and if we are not sympathetic to their needs we may well lose the support of 
these people permanently. Can we afford such a luxury? I feel not. The plight of 
our environment — for which we should be one of the major roads to the 
development of an enlightenment, an awareness, and a wildlife ethic — should 
not be surrendered because we are immovable. Museums for a New Century 
(American Association of Museums 1984) alludes to this poor public image, an 
image that shackles many museums (including living museums) today. A great 
number of our public still perceive museums as staid and stodgy. Museums, living 
museums amongst them, must become more activist in their outlook and cam
paign to grab the attention of those 40 percent of the public that are only 
occasional supporters. Museums for New Century (American Association of 



Times per year 

% of population 

Early experience 

Community involvement 

Values 

Personal lifestyle 

Education 

Goes places for: 

Place expectations: 
(perceptions) 

Frequent 

3 

12-15% 

Socialized early to cultural amenities 

Newcomer, involved in civic activities 

Values concepts highly, 
believes museums provide 
learning experiences, values 
leisure time 

Goes places alone, selects 
activities carefully, understands 
museum "code", childless or has 
older children, free to make plans 

High, print-oriented as opposed 
to TV 

Intellectual experience 

Quality and quantity, wants 
to avoid "sameness" 

Occasional 

1-2 

40% 

Community group socialization 

Family-centered 

Follower 

Requires social interaction, 
needs support group, routine, 
non-challenging, not looking 
for learning experiences 

High school 

Leisure, relaxation, 
entertainment, social 
interaction 

Comfort, decides on each 
activity — not enough in museum, 
may attend festivals 

Non-Visitor 

0 

46% 

Non-cultural, no background 
to understand museum code 

Home-based/local 

Least amount of conceptual 
understanding 

Family-centered, does not 
relate museums to own life 

Did not have a good experience 
on school field trip — too 
demanding 

Relaxation, fun! 

Relaxation — museums are a 
place for kids, not adults 
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Summary facts from a paper presented by Marilyn G. Hood at the Midwestern Museum Conference, St. Louis, 1982,as interpreted by Carolyn Blackman, 
Curator of Education, Field Museum of Natural History, Chicago, Illinois. 

TABLE 1: CHARACTERISTICS OF POTENTIAL MUSEUM VISITORS1 
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Museums 1984) also points to the development of a hierarchy of museum 
involvement that leads people from simple observers to full-fledged partners. 
As converts they may go forth as proponents of museums as a national source 
of intellectual enrichment, a place where learning is both spontaneous and 
personal, a place for minds to grow, a place to develop expanded horizons and 
a better appreciation of life. These erudite words may seem like pie-in-the-sky 
enthusiasm to the current custodians of our national and natural heritage 
institutions. However, are the mission statements of these institutions less 
demanding? 

The Museum's Perspective 

The American Association of Zoological Parks and Aquariums suggests that zoos 
and aquariums should strive to work on a four-part mission that involves: 

Recreation 
Education 
Conservation 
Research 

Through the years the emphasis has oscillated back and forth between these 
segments. Sometimes, those in the profession have allowed themselves to 
become mesmerized by the importance of the mission and to foster learned 
attitudes on a public that is not particularly receptive, or perhaps ill-prepared to 
deal with these aims — hence the stodgy image referred to earlier. Modern 
professional colleagues have become alarmed over this image. Truett (1982) 
in a paper entitled, The Dirtiest Word in the Zoo, states that people are our em
ployers and our job is to service their needs. These people want to have 'fun' 
(Truett) on their visit. 'Fun' becomes a direct pitch to catch and influence that 
40 percent categorized by Hood (1983) as occasional visitors. We must realize 
that nowhere else are these people going to be treated to such a splendid 
experience of being able to learn while having a good time. The learning in this 
context is individualized, informal and spontaneous (American Association of 
Museums 1984). 

With such a powerful tool in our group we should be able to shape our public to 
become interested and, if possible, more participative in what can be referred 
to as the 'hard science' segments of our mission — conservation and research. 
Such backing by public awareness and support will allow us to carry on with con
serving endangered species and habitats. Also a better informed public will be 
more adept politically to shape environmental policy to the betterment of all living 
things. Perhaps Henry Beston said this more eloquently: "We need another and 
wiser and perhaps a more mystical concept of animals.... They are not brothers, 
they are not underlings; they are other nations caught with ourselves in the net 
of life and time, fellow prisoners of splendor and travail on earth." 

Much of the information presented to this point has revolved around a perception 
of the commonalty of operation of living museums. Now let's examine aquariums 
more closely . Beston's concerns are reflected in the development of the state
ment of purpose for the John G. Shedd Aquarium. Certainly the jargon is not as 
eloquent and the intent is more practical, but a thrust for developing a means for 
people to understand a segment of the living world is implicit: 

"to construct, maintain and operate an aquarium or museum of aquatic life, 
exclusively for educational and scientific purposes, for collection, care, study 
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and exhibition of fish and other aquatic animal and plant life and the educa
tion of the public with reference thereto". 

The newer institutions specializing in aquatic display have no less of a demanding 
goal. The Monterey Bay Aquarium goal is to expand public knowledge and appre
ciation of marine environments (Packard, 1982). 

The main thrust for achieving these goals has been through educational ser
vices. Aquariums are not as advanced as zoos in their understanding of their 
charges. Technology has provided us with the tools to be successful breeders 
of some of our aquatic charges. Indeed a very high percentage of freshwater 
tropicals are captive-bred. On the other hand few saltwater tropicals have been 
successfully captive-bred. Why, you might ask? Because not enough is under
stood about the reproductive biology of many of these species. Aquatic animal 
medicine is in its infancy. Harsh medications like copper sulphate baths and 
formalin dips are still routine procedures. Why? Because not enough is known 
about the immune system of fish to develop successful vaccines or better anti
biotics. In fact, the fish biologist's medicine cabinet is based mostly on extrapo
lated treatments for dogs, cats and humans. 

As for conservation efforts, we really do not know enough about most of the 
world's fish species to understand if a particular species is in trouble. We can 
hypothesize that a species is in trouble through scientific survey techniques and 
through observed habitat destruction, but seldom do we, as fish biologists, have 
intimate knowledge of a population (it's hard to observe our charges in the wild) 
nor do we understand the biology of some species well enough to even define 
what size of population is needed to be considered fecund as opposed to en
dangered. Even the population dynamics of such popular animals as some 
species of whales is poorly understood and hunting quotas are often based on 
incomplete evidence. 

We must continue to pursue our conservation and research functions to our 
fullest abilities, but at the same time realize that only through our other strengths 
will we be in the best position to solve our biological problems. 

The relationship with the public and a built-in educational thrust are our strengths. 
We must keep in step with the times. As the component parts of the natural his
tory mosaic previously mentioned have evolved, so too have our visitors. Gone 
are the visitors' expectation for a menagerie experience — lines of tanks or 
cages, each with several specimens of one species represented. Nowadays the 
public is far more sophisticated; they want an aesthetic experience and they 
often strive for a better understanding of what they are viewing. This evolves into 
concern — an important step in motivating people to learn. 

Exhibit design has developed in a manner to alleviate museum fatigue. Tanks are 
no longer the same size and shape nor are they placed in a linear fashion, and 
viewing may be done from many different locations, giving exhibits a three-
dimensional feature. Emphasis on natural habitat design allows us to display our 
animals in a somewhat normal context that is more educational. (In addition, these 
types of exhibits have probably contributed to improved longevity by reducing 
normal captive stress.) More importantly, the educational thrust of our institutions 
has been recognized and formalized as legitimate educational departments in our 
organizational hierarchy. We now depend more and more on these entities, not 
only to interpret our displays, but to disseminate our conservation and research 
messages. The formalization of the educational function has only been recog-
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nized as a priority in recent years. During the 1960's many institutions began to 
offer formal interpretive programs and special classes to school groups, hobby 
groups and physically and mentally handicapped persons (U.S. 1980). 

In 1968 the John G. Shedd Aquarium took advantage of this new-found op
portunity and became a leader in aquatic education. By 1975 a new fully-
equipped educational facility was opened to allow this particular institution to 
accommodate the rapidly growing demands of the public. The facility provides 
both classroom and laboratory experiences for participants. 

Educational Services 

Conway (1982) states: "Clearly, zoos have a responsibility to bring perspective 
to man's relationships with wild creatures". He notes that while we try to teach by 
compartmentalizing our knowledge, the animals are the true teachers for they 
cause a synthesis that enriches the visitors' thinking. This is the largest potential 
that zoos and aquariums have in educating visitors and developing an awareness 
of a conservation ethic and an environmental literacy (Conway 1982). Museums 
fora New Century (American Association of Museums 1984) also stresses that 
museums have had a long-standing commitment to education, but this potential 
has not as yet been realized. Perhaps museums continue to stress a formalized 
education structure rather than spontaneous individual learning and synthesis. 
Museums fora New Century (American Association of Museums 1984) goes on 
to suggest that science museums should serve as a focal point for community 
interest in informal learning about the sciences. Educational programs should be 
for all ages and should range from specialist hobby groups, to weekend and 
evening programs for families, to hands-on experience that complements other 
stimuli received from other parts of the natural history information mosaic men
tioned previously, to the formal classroom experience utilizing the collection. 

At Shedd Aquarium the education program is considered in its broadest terms — 
a total interpretive package that involves the education department, exhibits de
partment, fishes department and the public relations department. The following 
outlines our approach to a total interpretive concept that emphasizes consis
tency: 

EXHIBITS. These are normally based on accurately depicted natural settings. 
These in themselves provide for an enormous normative learning 
experience. 

IDENTIFICATION SIGNAGE. These include colorful, accurate depictions of 
animals in displays and a title sign that may locate the display animals geo
graphically or describe the display animals' habitat. Range maps may also 
be used to identify a particular range of specific specimens. 

INFORMATIONAL SIGNAGE. Interpretive messages are colorful and bold, but 
do not detract from the display. These messages usually interpret some 
interesting biological feature, the importance to man or conservation notes. 
In one case there is a taped narrative that plays constantly. 

INTERPRETIVE DISPLAYS. Selected high interest exhibits are complemented 
by additional information provided on demand through visitor initiation. Most 
of these are video tape clips — e.g., The Threat of the Great White Shark, in 
combination with the shark tank, or the combination oscilloscope and hydro
phone that audiovisually depicts the electric charge of electric fishes. 
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GALLERY TOURS. These tours highlight a particular group of fish or a collection 
of habitats. 

OPERATIONAL TOURS. These tours highlight the internal operation of the 
Aquarium and its life support system. 

FIELD TRIPS. These are designed to provide our visitors with a living outdoor 
experience. Some are held on our 80-foot research vessel, the Coral Reef II, 
located in Miami (Figure 3). Others are conducted in local areas — an ex
ample is rafting local rivers (Figure 4). All age groups are provided for. 

Figure 3. The R/V Coral Reef II. An 80-foot aluminum-hulled ship used to conduct marine biology 
course for adults and children as well as providing a base for fish collecting expeditions. John G. 
Shedd Aquarium staff photographers. 

Figure 4. FIELD EXPERIENCE. Rafting local waterways introduces people to natural habitats. 
Normally, stops along the river are spent discussing aquatic natural history. John G. Shedd Aquarium 
staff photographers. 
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EVENING CLASSESA/VORKSHOPS. These are directed specifically to the 
hobbyist (home aquarists, fishermen and divers) or to special interest groups 
with aquatic-related subject concerns. 

FORMAL SCHOOL CLASSES. These provide a number of organized aquatic 
science courses and activities to visiting school groups. They attempt to 
complement school curriculum needs (Figure 5). 

Figure 5. CLASSROOM EXPERIENCE. The Helen Shedd Keith Aquatic Science Center at Shedd 
Aquarium, provides for fofmalized classroomactivities. John G. Shedd Aquarium staff photographers. 
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FREE WEEKEND FILMS. Timely, interesting natural history short movies often 
highlighting conservation and environmental concerns. 

VOLUNTEER PROGRAM. Such programs are provided for individuals who want 
to learn more and help in the operation of the aquarium. These people per
form varied jobs from teachers, to gallery guides to aquarist's assistants, to 
reef tank diver. 

REEF TANK DIVE. Daily feeding with commentary are personalized by scuba 
divers in the 90,000-gallon Caribbean Coral Reef as a habitat and the fish 
that inhabit this area. 

Figure 6. CORAL REEF EXHIBIT. A model of a Caribbean Coral Reef. The corals are made form 
petrochemicals. Divers enter the tank several times a day to feed animals and provide a personalized 
commentary to visitors. CJohn G. Shedd Aquarium staff photographers. 

SPECIAL EXHIBITS. Temporary exhibits allow us to express ideas and concepts 
that normally could not or would not be well-displayed in an aquatic environ
ment. Often subjects are on a more traditional cultural theme — photo
graphs, art, folk art. The related messages have normally stressed conser
vation and environmental concerns. 

LECTURES. We also give series of natural history lectures, sometimes as part of 
the Special Exhibit program. 

PUBLICATIONS. These range from a formal and technical guide book to a twice-
yearly periodical with aquatic-related articles contributed by staff, to a month
ly newsletter that keeps members and other interested recipients informed 
of activities at the Shedd and highlights regional environmental concerns. 
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Figure 7. PERFORMING KILLER WHALE. The behavioral capabilities of these marine mammals has 
only been realized as a result of captive programs at aquariums and oceanariums. Patrice Ceisel. 

This very wide range of offerings should provide almost something for everyone. 
However, for registered events the numbers are sometimes small and the res
ponse to other open events often provokes a mixed feeling amongst our visitors. 
We ask the question constantly: Are we being successful or are these programs 
only servicing the needs of Hood's (1983) 16 percent of regular museum goers? 

Reality 

We can pat ourselves on the back! The continuing increase in the number of 
visitors to our institutions suggest that we are successful; we are needed by our 
public. Certainly our messages of conservation of species and habitat are getting 
to the public. We may even be converting a few of those occasional visitors to 
regular visitors. Evans (1984) credits aquariums, oceanariums and zoos with 
dramatically raising awareness of the world's cetaceans. The numerous dolphin 
and killer whale shows have sensitized the public to the capabilities and magnifi
cence of these marine mammals. However, my righteousness lately has suffered 
a blow, and my cockiness over what our industry has accomplished is now tem
pered: A friend, on a recent whale watching trip off the New England coast, 
reported that trip participants wanted to know why the whales weren't clapping 
their flippers like the trained cetaceans they were familiar with! While the damage 
is not irreparable, we must realize that there is still room for improvement in how 
we communicate our message to the public. 



AQUARIUMS AND OCEANARIUMS 217 

There has been a long-standing commitment to education by our respective 
institutions, but there is a troublesome gap between the potential we have and 
the reality of what we have accomplished (American Association of Museums 
1984). We still must invest money and time in order to understand our visitors and 
what they want and how we should communicate with them. 

While the whale story about the clapping flippers will not be construed by the 
professionals in our industry as a serious failure, other research work points to a 
continued failure on our part. For instance, Kellert (1983) found that zoo goers' 
knowledge about animals was not significantly greater than the general popu
lation, and was substantially below the average of other non-consumptive animal 
usage groups. Zoo enthusiasts were weak in understanding animal natural his
tory and ecological principles. Kellert (1983) concluded zoo visitors were 
motivated by a general affection for animals rather than by an intellectual curiosity 
about animals, an attraction to wildlife or a love for the out-of-doors. 

Hensel (1982) used ethnographic studies to gain insight on how visitors use our 
institutions. Her results lend credence to the idea that many visitors don't know 
how to use our facilities and often feel uncomfortable when in them. We may 
need to spend more time training both employees and visitors alike on how to 
use these special institutions and how to communicate better together. 

All the above suggests we are trying hard, but there is definitely room for 
improvement. 

Conclusion 

In a historical perspective, even the boxes of water that made up the earliest 
aquariums had a great impact on conservation. They made people aware of 
animals as more than food on the table or fur on their back, or repulsive slimy 
critters. This early awareness was developed into the current popular concern 
with conserving wildlife and wildlife habitats. 

Aquariums too have changed and now facilitate raising awareness and education 
by letting people see these animals in environments as similar to their homes as 
possible. With this type of philosophy, the public better understands the animal. 

Public support for aquariums provides these institutions with the backing to carry 
out research on how better to understand and protect these animals and guaran
tee their survival in a changing world. 

Sometimes in their zeal to protect animals in the world, protectionists have turned 
on aquariums and zoos. They have forgotten the importance of the knowledge 
and awareness these institutions impart to the conservation movement. Working 
as a team, aquariums and zoos, with conservation groups, can act to expand 
understanding and gain popular support to protect our marine wildlife from 
extinction. 

Loren Eisley said: "If there is magic on our planet, it is contained in water". We all 
want to preserve the magic. Let's discover and promote this magic in a co-opera
tive spirit. 
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Seabirds of the Quebec North Shore 

Kathleen Blanchard 

Introduction 

Marine bird populations along the North Shore of the Gulf of St. Lawrence 
have experienced several fluctuations since the time of European exploration. 
Declines were dramatic during the 1800s, when commercial exploitation for 
seabird eggs, meat, and feathers was rampant. Numbers increased during the 
1920s - 1950s following the establishment of sanctuaries and implementation of 
rigorous protection measures. Recent decades have witnessed marked declines 
among common eider (Somateria mollissima), razorbill (Alca torda), and Atlantic 
puffin (Fratercula arctica). A decline among the latter species was most striking at 
Petroquet and Greenly, islands in the Brador Bay sanctuary near Blanc-Sablon 
(Nettleship and Lock 1973, Chapdelaine 1980). Though the most recent count 
showed an increase among puffins (Chapdelaine and Brousseau 1984), num
bers of alcids and common eider generally are below historic levels. 

Causes for the declines during recent decades may be varied, as seabird popu
lations in the western North Atlantic are known to be susceptible to threats as 
varied as oil and synthetic organochlorine pollution, competition from commercial 
fisheries for seabird food supplies, and accidental drowning in fishing nets 
(Ohlendorf et al. 1978, Brown and Nettleship 1982, Piatt et al. 1982). Numerous 
authors have pointed to colony disturbance and the illegal harvest of birds and 
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eggs as important factors influencing declines on the North Shore (Nettleship 
and Lock 1973, Chapdelaine 1980, Chapdelaine and Bourget 1981, Blanchard 
1984). 

This author conducted a study between 1981 and 1983 to assess the extent and 
importance of the seabird harvest and to develop strategies for eliminating the 
problem. Certain strategies had been underway since 1977, when what later 
became known as the Marine Bird Conservation Project was begun. This paper 
reports some of the findings of that study and presents several of the educational 
strategies that have been in effect since 1977. 

Setting 

The Biophysical Environment 

The North Shore of the Gulf of St. Lawrence forms the southern coast of the 
Quebec-Labrador Peninsula in the northeast part of mainland Canada. Historically 
considered a part of Labrador, the coast today lies entirely within the Province of 
Quebec. This project was conducted along that section of the coast referred to 
as the Quebec Lower North Shore, an area which spans a distance of approxi
mately 400 kilometers from the Natashquan River to the west and the village of 
Blanc-Sablon on the Quebec-Labrador border to the east. 

The biophysical environment of the North Shore is largely influenced by climate 
and ice conditions and the mixing of waters from the Gulf of St. Lawrence with 
that of the cold Labrador Current. Winters are cold, summers cool, with snow and 
ice often persisting at seabird islands even after the birds have returned. Fog is 
abundant and the growing season is too short to sustain most crops under 
normal circumstances. 

The North Shore is part of the Canadian Shield and has been superficially in
fluenced by Pleistocene glaciation. The soil is thin and acidic. The general 
character is of a drowned coastline that includes several thousand small islands, 
bays, and passages. 

Vegetation consists of Canadian, Hudsonian, and Arctic types, with many 
dwarfed forms among species of the first two types. Tundra and shrubby thickets 
characterize the offshore islands; coniferous forests and muskeg occupy the 
interior. 

Seabirds are the most conspicuous wildlife of the coastal region. Less than 
100,000 occur along the Gulf of St. Lawrence North Shore, with 15 species 
occurring as breeders: Leach's stormpetrel {Oceanodroma leucorhoa), great 
cormorant {Phalacocorax carbo), double-crested cormorant {Phalacocorax 
auritus), common eider, great black-backed gull (larus marinus), herring gull 
(L argentatus), ring-billed gull (L. delawarensis), black-legged kittiwake (Rissa 
tridactyla), Arctic tern {Sterna paradisaea), common tern (S. hirundo), Caspian 
tern (S. caspia), razorbill, common murre {Una aalge), black guillemot (Cepphus 
grylle), and Atlantic puffin. The red-throated loon {Gavia stellata) also nests along 
the coast. 
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The Sociocultural Environment 

The social context of the Quebec Lower North Shore subregion is distinct from 
the Middle North Shore and consist of approximately 5,900 residents, includ
ing some 720 Amerindians (Payne 1980). Francophones reside in three of the 
15 villages and comprise approximately 21 percent of the white population. 

Immigration to the coast is low: 84.3 percent of current heads-of-households 
have lived there nearly all their lives. The most important economic activity is the 
fishing industry, with 53.7 percent of heads-of-households employed as fisher
men and a large proportion of non-fishermen employed at fish plants in Blanc-
Sablon or Tabatière (Blanchard 1984). In Brador, 70 percent work as fishermen. 
Most fishing is for Atlantic cod (Gadus morhua); the season lasts only three 
months. Most residents receive unemployment insurance and depend upon 
temporary work projects. 

Transportation along the coast is limited to passenger ferry during ice-free 
months or by aircraft. Scheduled flights are by HS-7 to three of the villages 
and by floatplane (Otter) to the remaining twelve. Supplies are brought in by 
ship or aircraft. 

The average number of years of formal education among heads-of-households 
is 7.4 (Blanchard 1984). Educational services are limited, with secondary schools 
only beginning to develop. In recent years, the maximum grade level offered was 
Secondary III (Grade 9), offered in only a few villages. Students wanting to attend 
school beyond the grade levels offered in their own village travel to another 
village or to a school outside the Lower North Shore. Most school teachers are 
not from the coast, and the turnover rate from year to year is high. 

Modern changes in the economy and the lifestyle of the North Shore have in
fluenced the nature of harvesting activities and brought new pressures on the 
seabird populations of the coast. The rapid development of improved services, 
greater varieties of imported foods, increased leisure time, and enhanced pur
chasing power has meant that subsistence activities that were once necessary for 
survival now serve a variety of cultural and psychological needs, such as tradition, 
recreation, and social esteem. 

Study Methods and Results 

A detailed historical review of seabird exploitation on the North Shore of the Gulf 
of St. Lawrence traced the origins and effects of harvest practices on nesting 
populations of marine birds. Dramatic declines among common eider and alcid 
species occurred as a direct result of commercial exploitation by non-residents 
which peaked during the 19th century. A Quebec law which was enacted in 1851 
(amended 1858) for the purpose of protecting wildlife along the coast was largely 
ineffectual. It was concluded that seabirds were once more widespread and nu
merous along the coast. Two species no longer exist there: the Labrador duck 
became extinct in 1875 and the northern gannet was extirpated in 1878. 

The exploitation of fish, seals, fur-bearing animals, and seabirds has been the 
primary occupation of Amerindians and non-native residents and visitors of the 
North Shore since before the 16th century. Their lifestyle patterns, low tech
nologies, and insecure numbers prior to the 1920s served as barriers to the 
potential overharvest of seabirds. In recent decades, several socio-economic 
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and demographic changes have caused those barriers to be removed: improved 
means of transportation (e.g., outboard-powered boats and snowmobiles) and 
more efficient guns, heightened spending power to purchase and maintain 
equipment, and increased leisure time to engage in the activities. The rapid 
increase in the resident population of the Lower North Shore, combined with 
the persistence of subsistence activities, have placed severe pressures on 
populations of native seabirds and other wildlife (Blanchard 1984). 

A survey was taken along the Lower North Shore to assess the knowledge, 
attitudes, and experiences of residents with respect to seabirds. Twenty heads-
of-households from each of seven villages along that portion of the coast were 
asked to respond to twenty questions in a face-to-face interview format. The 
results showed a vast majority of people able to identify five species of seabirds, 
but a vast majority unable to identify the clutch sizes of Atlantic puffin, razorbill, 
and common murre. Approximately one-half the population did not know the 
legal status of razorbill or common murre, and only 68.6 percent knew the legal 
status of puffin. Only 35 percent or less of the population from the four eastern
most communities (Blanc-Sablon, Lourdes-de-Blanc-Sablon, Brador, and 
St. Paul's River) knew that the common murre were fully protected. 

Most respondents felt that marine birds were important. Of the reasons given, 
94.9 percent could be grouped as utilitarian, with the most important reason 
being food (72.5 percent of responses). The vast majority of respondents 
(93.8 percent) believed people were justified in hunting seabirds for food; 
only 5.0 percent believed they were justified in hunting them for "sport". 
Local definitions for "sport" included wanton killing and waste. 

The further east the village, the higher percentage of residents who favored legal 
hunting seasons on alcids. A majority of the population (80.7 percent) favored an 
open hunting season on murre. Public pressure for spring hunting was strong, 
particularly in easternmost villages. In general, people desired a loosening of laws 
prohibiting the hunting of most seabirds, but suggested the imposition of restric
tions to guard against overuse and waste. 

The percentage of people who claimed to need seabirds today (52.9 per
cent) was less than the percentage who claimed to need them ten years ago 
(82.1 percent). Most people believed that fewer seabirds and eggs were har
vested today as compared with ten years ago. 

It was found that an estimated 45,000 seabirds which breed or migrate past the 
Lower North Shore were harvested annually in recent years by residents of 
seven villages sampled, which suggests as many as 98,000 seabirds being 
hunted annually from the Lower North Shore. 

This study concluded that the illegal harvest of seabirds on the North Shore of 
the Gulf of St. Lawrence has its origins in the geographical and social conditions 
of the coast. It is a problem that has persisted for centuries, and one which today 
is inadequately addressed by wildlife managers. Proper attention to the problem 
requires a balance of research, law and enforcement, habitat protection, and in 
particular education. Without education, the social causes of the illegal harvest 
could be expected to persist, and the threat to seabirds due to hunting possibly 
increase. Immediate implementation of wildlife education programs was recom
mended, along with a strenthening of wildlife enforcement and sanctuary pro
tection. Financial and on-site assistance from non-governmental organizations 
and the local population was also recommended. 
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Discussion 

Impracticalities of the Marine Bird Treaty created management problems on the 
North Shore that have worsened today. Other problems are more unique: the 
right to hunt murre in Newfoundland and Labrador caused misunderstandings 
among border communities of Quebec. Some of these problems are general, 
such as special considerations for native people and lack of clear definitions for 
subsistence take. These problems occur in other regions of North America. 

The establishment in 1925 of seabird sanctuaries along the North Shore of the 
Gulf of St. Lawrence was one of several major accomplishments for the leaders 
of the sanctuary movement in Canada. The initiation of a population-monitoring 
system provided a means for testing the management theories from which the 
reservation movement had sprung. The achievements of the Canadian Wildlife 
Service (CWS) and particularly of Harrison Lewis, first Chief of the Canadian 
Wildlife Service, in both of these areas were commendable. The increase in 
seabird numbers following sanctuary establishment and protection not only 
saved several species from serious depletion but provided testimony to conser
vationists of the merits of sanctuaries in restoring wildlife populations. The North 
Shore seabird populations may be the oldest continually monitored seabird 
colonies in North America. 

Habitat protection on the North Shore flourished when Harrison Lewis hired 
caretakers from the local population to protect the colonies that stretched from 
Sept-lles to Brador Bay. The eiderdown industry of the 1930s - 40s was an 
effective means of enhancing protection to the important eider colonies while 
providing a good source of supplemental income to residents. Gradually, how
ever, the caretaker system became an expensive one and by the 1960s was 
abolished on the coast. The responsibility of patrolling the colonies fell entirely to 
law enforcement agents who traveled among the colonies by boat and stopped 
periodically to check on the condition of the sanctuaries and to replace damaged 
or stolen signs. 

Wildlife law enforcement has been a difficult and dangerous job since the 19th 
century, when fisheries magistrates patrolled the waters of the North Shore. The 
patrol force is grossly understaffed, a problem which managers in Quebec City 
find difficult to change given restrictions on person-years and funds for operating 
safe and efficient boats over long distances. In the past, the CWS has obtained 
assistance from federal and provincial agencies, whose staff patrol by helicopter 
or boat during critical weeks of the season. But this system of assistance has not 
operated each year. Weaknesses are also reported in the follow-up of cases in
volving court hearings and the enactment of penalties and fines. 

The Marine Bird Conservation Project 

The Marine Bird Conservation Project (MBCP) began in 1978 on the Quebec 
Lower North Shore as a partial solution to the problem of illegal harvest of marine 
birds. It developed from the principle that good wildlife management involves 
educating people. Its premise was that education, sanctuary protection, law 
enforcement, and research were all vital ingredients to a comprehensive manage
ment program for seabirds of the coast. Its purpose was to fill the gap in seabird 
management by providing an education program that would address the illegal 
harvest, teach people about seabirds and the law, and inspire in them conser
vation attitudes and behaviors. The MBCP was designed to encourage learning 
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that would lead to conservation practices by enlarging people's conceptual realm 
about seabirds and laws and provide them with opportunities and guidance for 
the expression of attitudes and behaviors about wildlife. 

Objectives of the project were as follows: 

1. teach seabird biology and conservation to youths and adults, 
2. promote conservation attitudes and lawful, sportsmanlike behavior, 
3. establish a locally-run support base for conservation. 

Given a low public image of wildlife law and conservation agents, it was necessary 
that conservation education programs be disassociated from the government 
in a formal sense. As it was, the MBCP was conceived, sponsored, and imple
mented by a private, not-for-profit organization called the Quebec-Labrador 
Foundation (QLF), through its environmental division, the Atlantic Center for 
the Environment. 

As a U.S. and Canadian organization, QLF provides education, research, and 
policy programs aimed at improving the quality of life for people of northern 
Maine, the Atlantic provinces, and eastern Quebec. For over twenty years, 
QLF's role on the Quebec North Shore has been to provide educational 
opportunities to deserving youth. Programs rely on foundations and other 
supporters and are led by trained staff who work for little or no pay. The MBCP 
has received funding from conservation organizations such as World Wildlife 
Fund, private foundations, and the Canadian government. 

Project implementation occurred in various phases, each phase emphasizing 
important strategies that were tailored to the biophysical and sociocultural 
environment and aimed at producing long-term solutions to the illegal harvest 
problem. 

Phase I involved strategies that would introduce the project in a low-key manner 
and would reach out to as many residents as possible. Youths and teenagers 
seized upon the MBCP with great enthusiasm, for it offered them a fun and 
inexpensive week of learning about seabirds in a residential program based 
at a light station and seabird sanctuary, approximately 11 kilometers from the 
mainland. There they gained first-hand knowledge of ornithology, confronted 
daily the issue of poaching, and learned the skills and etiquette of working with 
birds. Children and young teens from seven of the fifteen villages attended the 
program. They returned to their families with eager enthusiasm and infectious 
conversation about birds. 

In a follow-up study of teenagers who had attended the program four or five years 
earlier, it was found that their perspectives on wildlife had broadened from merely 
utilitarian to include aesthetic, scientific, and ecologistic perspectives and that the 
vast majority of past participants were concerned about conserving seabirds. 

Here are a few examples of their comments: 

"Before I didn't know or care for birds, afterwards, I realized that they were 
important." 

"Before, birds were just birds. Now I realize the way they live. I like them 
better." 

"I am honest with you. Before, I didn't care. Now I realize [birds] have a life of 
their own. T.V. isn't enough. You've gotta see them for yourself, and talk 
about them, and see the babies." (Blanchard 1984) 
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Given the popularity of the residential youth program and the manner in which 
news of the program was spreading, the MBCP was in a good position to enter 
the next phase of operation. Phase II more directly confronted the issue of sea-
bird conservation and the long-term effectiveness of the project by engaging the 
active participation of leading adult members of the communities and training 
them to assume much of the teaching responsibilities. 

Workshops, films, and evening lectures were offered free of charge and on a 
regular basis in the communities and carefully scheduled so as not to conflict with 
social and religious events. Adults who showed interest were taken on one-day 
field trips to the St. Mary's Seabird Sanctuary. Meetings were held on a weekly 
basis with the Parents' Committee (a powerful committee of parents whose 
children attend the local school) to discuss ways of incorporating conservation 
education into the school system and creating a wildlife society for the coast. 
From the workshops and meetings there emerged a body of adults who pos
sessed the interest, motivation, and local authority to begin to assume positions 
in conservation education. Under the guidance of the MBCP staff, the group 
incorporated itself as a conservation society under the following purpose: 

In these changing times, this society will provide an opportunity for adults 
and children to learn about their past and the natural environment of the 
Lower North Shore. It will seek to preserve the cultural and environmental 
heritage of this area for future generations. An important goal of the club will 
be to promote the wise use of native plant, fish, and wildlife populations 
through education and through acting as a collective voice to insure con
servation. 

Officers were selected, funds raised, and membership solicited for this first 
locally-run wildlife society on the coast. By 1983 the society had raised enough 
funds to purchase the oldest building in one of the villages as site for a meeting 
place and heritage museum. 

During a three-year period, MBCP staff worked diligently at training a local re
sident to conduct the conservation program for youths, known as the "Hawk-
eyes". Lesson plans were written such that they were specifically tailored to the 
North Shore environment. The MBCP staff praised the work of local leaders in 
news articles and on radio. Regional and provincial government agents took 
notice of the local initiative and encouraged the group for its important work. 

Concomitant with the training of local leaders was the development of teaching 
materials and the initiation of a school program. With the support of World Wildlife 
Fund Canada, a poster was created that portrayed the important seabirds of the 
coast. It was distributed free-of-charge among families, schools, and community 
centers and hung conspicuously on ships, wharfs, and in general stores. The 
poster was carefully designed so as to portray only those concepts that were 
considered essential and yet lacking in people's knowledge of seabirds and the 
law. Such concepts as delayed maturity and low reproductive output are impor
tant contributing factors in causing seabirds and their populations to be vulner
able to disturbance. The poster was aesthetic, highly relevant to the North Shore, 
and non-aggressive in its pitch, "Help conserve our precious wildlife". 

Also created was a slide-tape program that emphasized important concepts 
known to be lacking in children's knowledge about seabirds and pertinent to 
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the development of conservation attitudes. The program utilized photos of local 
children and familiar scenes. It was implemented in schools of eleven of the fif
teen villages in conjunction with a lesson and discussion about seabirds. 

In progress is a follow-up plan to return to the schools with a more advanced 
lesson utilizing a 65-page workbook about seabirds produced by the federal 
wildlife agency. 

Phase III of the Marine Bird Conservation Project was targeted at broadening 
support for seabird conservation and facilitating the gradual takeover of 
conservation education activities by local people. Strategies included a study 
tour of the coast for representatives from appropriate conservation organizations. 
To attract interest, the study tour centered around the 150th anniversary of John 
James Audubon's visit to the coast and his plea for seabird conservation. 
Entitled, "Audubon's Labrador Revisited", the study tour succeeded and several 
organizations are now actively involved in helping the cause. 

In 1984 a major breakthrough occurred when the Government of Canada 
awarded the project a major grant which allowed the hiring of twelve residents 
during a 20-week period. Employed as teachers, boatmen, carpenters, and 
assistants, the local people were supervised and trained by the MBCP staff. 
Thanks to employment opportunities provided by the government, the MBCP 
took a giant leap in popularity and effectiveness on the coast. 

Other strategies not here discussed were very important to the success of the 
Marine Bird Conservation Project. They include the following: 

— local leaders giving public testimony to the need for conservation 

— popular and well-known figures from the outside coming to the coast to 
speak in support of conservation 

— local teachers trained in conservation continuing the work in schools on a 
volunteer basis 

— frequent meetings with federal wildlife agencies to ensure that the 
educational program fits suitably with the overall management goals. 

Long-term effects of the Marine Bird Conservation Project were evidenced in 
a follow-up study which demonstrated that children who had previously partici
pated in the MBCP were more knowledgeable about seabird biology and ecology 
than those who had not (Hallowell 1985). In addition, the attitudes of those who 
had participated were more diverse, developed, and positive (Hallowell 1985). 
Short-term effects of the school program were that knowledge of seabird ecology 
increased and attitudes broadened from that of primarily utilitarian to ecologistic 
and aesthetic (Hallowell 1985). 
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Teaching Fishermen About Whales: 
The Role of Education in a Fisheries 
Management and Conservation Problem 

Jon Lien, Sue Staniforth, Leesa Fawcett 

For the past seven years we have studied and managed a whale/fishermen 
conflict in Newfoundland's inshore fishery. Baleen whales, primarily humpbacks, 
collide with fixed fishing gear causing economic losses for fishermen and whale 
mortality (Lien and Merdsoy 1979). In 1978 a program was developed to deal with 
the problem. It included monitoring of damage and mortality, scientific studies, 
and services to minimize fishermen's economic losses and whale deaths (Lien 
1980). The purpose of this paper is to show how educational programs for fisher
men and the general public have been an essential part of implementing this pro
gram and dealing with the problem. 

The Problem 

Beginning in 1977 the problem of large whales colliding with inshore fishing gear 
became a serious one in Newfoundland and Labrador. It's clear from historical 
material that, on occasion, whale collisions with fishing gear had occurred in the 
past. Surveys of fishermen indicated that damages increased noticeably just 
after the mid-1970s. The increase in 1977 alarmed fishermen in some areas. 
Damages increased again in 1978. At peak, whale collisions with gear in 1979 
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resulted in an annual loss of three million dollars losses to inshore fishermen, 
about 3 percent of the total value of Newfoundland's inshore fishery. Mortality 
in humpback whales was about 15-20 per year (Lien 1980). 

The problem was difficult. An endangered species, the humpback whale, was 
making an absolute pest of itself. The damage it inflicted was on a traditional 
fishery whose economic existence was nearly as marginal as that of the whale's 
physical existence (Kirby 1982). 

The Participants 

The participants in this conflict have more in common than a weak hold on sur
vival. From our experience they share quite a number of traits. Their work year is 
remarkably similar. Both earn their entire year's living during a fairly brief period of 
summer fishing. During winter, they do not fish but devote their attention to other 
activities — primarily mating, some have suggested. Both are well known for 
extremely loud, somewhat strange vocalizations. And both are very smart — both 
inshore fishermen and humpback whales catch on extremely quickly to what you 
want them to do, and then do just the opposite. In seriousness, both of the parti
cipants in this conflict are rare breeds who contrive to exist in a harsh environ
ment. 

Newfoundland's inshore fishery consists of small open boat fishermen who 
typically leave for a day's fishing in the morning and return home the same day. 
They fish with passive, fixed gear such as gillnets, handlines and traps. They are 
largely poor with a median income of under $6,500 (Kirby 1982). Crews are 
generally composed of family members (Nemec 1972). Family co-operation is 
encouraged by limited mobility, poverty and the need to work a fair bit of fishing 
gear to earn a living. Because of the poverty, co-operative ties to gear, and the 
extremely short fishing season during which they must earn a year's living, 
damage to gear by whales is a serious and emotional matter (Nordco 1981). 

The other participant in the conflict is the humpback whale. Humpbacks are 
responsible for 70-90 percent of inshore gear damage in Newfoundland and 
Labrador. This whale was decimated by whaling worldwide. Since 1955, when 
estimates of the northwest Atlantic stock were less than 1,000 animals, it has 
been protected. The total population of humpbacks in the northwest Atlantic 
today is probably around 4,000 animals (Whitehead 1982a). It is now classified 
as 'rare' rather than endangered. The population is divided into fairly discrete 
feeding substocks which summer in specific areas (Katona et al. 1980). The 
Newfoundland and Labrador feeding substock numbers about 2,000 - 3,000 
animals. Worldwide it is considered an endangered species (Whitehead 1982b). 

Reasons for Increased Conflict 

Reasons for the increase in problems that developed in the mid-seventies are 
complex and no single factor acted alone to produce the crisis. Damage to gear 
and whale mortality had increased dramatically — why? 

(1) Increased inshore fishing effort. Newfoundland has few employment 
opportunities. In the mid-seventies many men entered the inshore fishery; 
there was a quadrupling of man-months of effort. The amount of fishing gear 
in the water increased dramatically. Groundfish gillnets tripled and cod traps 
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doubled (Kirby 1982, Nordco 1981). With more fishing effort and more gear 
in the water, there were more barriers for whales. 

(2) New, stronger gear. Traditional materials used in the construction of 
fishing gear lacked the strength of modern fibers. Monofilament, traplon, 
and polypropylene rope have the advantage of increased strength and 
durability. When a whale collided with nets of cotton it simply made a hole; 
with today's stronger materials a collision often entraps the whale, forcing 
a struggle and greater damage. The chance for injury or mortality thus in
creased as did the extent and cost of gear damage (Lien 1980). 

(3) Increased numbers of humpbacks inshore. Surveys of whales on 
Newfoundland's northeast coast show a remarkable increase in sightings of 
humpbacks. While sightings of other species did not change substantially, 
numbers of humpbacks increased dramatically (Whitehead and Lien 1982). 
These increases in humpback largely account for increases in collisions per 
unit of fishing effort. Fishermen reported seeing "thousands and thou
sands" of whales, more than in living memory. 

Protected populations of marine mammals generally respond well and in
crease in numbers. The humpback has been protected since 1955. It's likely 
that this protection is paying off. Because of error variance in population 
estimates, it is difficult to really prove there are more humpbacks in New
foundland and Labrador today then a few decades ago (Whitehead 1982b), 
but undoubtedly some increase in the population has contributed to the 
increase in fishing gear damage. However recruitment in whale populations 
is low and the rapid increase in inshore sightings of humpbacks could not be 
explained by increased stock size alone. A more likely cause for increased 
sightings was redistribution of whales (Lien and Merdsoy 1979). 

In the early 1970s a capelin fishery began in Newfoundland waters. Capelin 
are a small bait fish, the primary food for humpbacks off Newfoundland 
(Whitehead 1982b). Just after the mid-1970s the capelin stock began to 
show signs of depletion (Carscadden et al. 1981). In 1978 inshore spawning 
of capelin was absent in many areas of the Newfoundland coast (Lien 1980). 
Baleen whales need dense concentrations of bait to make the effort of 
feeding worthwhile (Brodie 1977). High densities of humpbacks were ob
served in those areas where there were good concentrations of capelin, 
while humpback numbers declined in other areas of low bait concentration. 
About 75 percent of the increase in inshore whale abundance was ac
counted for by decline in offshore capelin biomass (Lien and Whitehead 
1984). Redistribution of humpbacks to inshore areas of bait abundance 
appeared to be an important factor in the increased numbers of humpbacks 
inshore. 

(4) Attitudes of fishermen themselves. A final aspect that contributes to 
the increased numbers of reports of collisions comes from the attitudes of 
fishermen themselves. New fishermen with new gear looked at the inshore 
fishery as a business. Hardships and problems that would, in former times, 
have been regarded fatalistically as part of the fisherman's lot in life now have 
acquired harsh economic reality. 

An effective union has led to increasing expectations on the part of fisher
men that their problems can be solved and they expect help in making these 
changes. The traditional Newfoundland inshore fishery was changing. New 



234 FISHERMEN AND MARINE PARKS 

attitudes made it much more likely for fishermen to complain about whale 
damages in the late 1970s than in earlier years (Lien 1980). 

A Program to Help Fishermen and Whales 

In 1978, with Fisheries and Oceans Canada, the Whale Research Group formu
lated a program to deal with the whale collision problem based on our under
standing of its causes. We carefully monitored damage and mortality, studied 
whale distribution, researched the behavioral and feeding ecology of the hump
back, and studied modifications to fishing gear (Lien 1980). 

A broad service program was offered to help fishermen scare whales away from 
their boats, to release entrapped whales from their gear, and to minimize econo
mic losses by sales of large basking sharks, frequently confused with whales 
(Horwood 1984). It was a reasonable program to minimize the conflict based on 
our understanding of the problem. 

To succeed the program required the co-operation of fishermen. Securing their 
co-operation was an absolute requisite or all best intentions for good fisheries 
management or whale conservation would be futile. 

Attitudes of Fishermen toward the Problem 

A series of research projects studied attitudes of fishermen through surveys, 
interviews and community meetings(Lien 1980, Lien et al. 1982, Lien et al. 
1983). It is difficult to summarize the richness and intensity of the fishermen's 
feelings and observations simply. Their primary view was that they were seeing 
more and more whales, "thousands and thousands" all the time. This increase 
had occurred since the ban on whaling in Canada in 1972. Fishermen believed 
strongly that during this period the whales had increased in numbers dramatically. 
They were suspicious of the idea of an endangered marine mammal; after all, seal 
protest groups had been calling the I.5 million population of harp seals endan
gered. They were angry and frustrated; they feared the whales and the des
truction they brought. 

In 1978 inshore fishermen from a large portion of the province signed a petition. 
The petition requested the Government of Canada to lift the ban on whaling as 
whale numbers had increased. A hunt would decrease their numbers and there
fore gear damage, provide a new fishery and put the "fear of man" back in the 
whales. Fishermen firmly believed that since the hunt had ceased the whales had 
lost their fear of man and were brazen, willing to approach man and his equipment 
closely (Lien 1980). 

The implication of this difference between the fishermen's attitudes and the 
rational management prescription which would be followed by Fisheries and 
Oceans Canada was serious. If the fishermen did not understand the back
ground of the problem they would see management decisions as stupid and 
would not co-operate. Releasing an entrapped humpback, alive when caught 
in gear, was sound conservation and in the fishermen's best interest. Given 
fishermen's feeling that whales were too plentiful, as a pest caught in gear, it 
might not be released alive. 
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Education became an essential part of the program in dealing with the whale 
problem. We needed to teach fishermen about whales so that they would agree 
to constructive, reasonable programs. To solve a fishery management problem 
successfully ft was necessary tc teach them the basics of whale conservation. 
The program had to be designed to reach some 30,000 fishermen scattered 
over 17,000 kilometers of coastline. 

Education Program 

We studied fishermen, what they knew and didn't, how they learned. We studied 
our credibility as teachers. We analyzed educational requirements, developed 
teaching programs and tested their effectiveness (Zinger 1982). Along with 
these basics we began to work with the public media and a variety of institutions 
to teach the large numbers over extended areas. 

Public education programs used whatever means were available. Newspaper 
articles and television programs were designed to reach the general public. 
Fishermen were exposed to programs through union and fisheries magazines 
and radio. Children were reached through the development of school curricula 
(Whale Research Group 1984). Community teaching was undertaken through 
talks and publications (Lien et al. 1984). 

Programs for fishermen were directed at key communities and key fishermen. 
Meetings of fishermen were held in every community in Newfoundland that 
reported whale problems. At these meetings the problem was discussed from 
the fishermen's view and basic information on the problem and the whales was 
presented. As fishermen learn best from other fishermen, key fishermen were 
identified in all areas — union committee chairmen, cod trap committee members, 
etc. Special mailings, booklets, posters, etc. were developed for these men. 
When they learned, they would teach others. 

How Many Whales Are There? 

To give an idea of how the program was conceptualized a useful example is 
teaching about the concept of the endangered whale. To accept a rational 
management program fishermen had to understand that, in fact, humpbacks 
were not a plentiful whale. Getting to understand that there were limited whale 
numbers was a key problem in securing co-operation with the program and its 
goals. We had to teach why to let a humpback go alive as well as how to release it. 

Fishermen believed that there were a very large number of whales inshore. A key 
problem in the accuracy of their counts was that they did not distinguish between 
species — Minkes, potheads, fins and humpbacks, the most common inshore 
species, were all included in the thousands they saw. But it was the fairly low 
numbers of humpbacks that accounted for most of the damage. It was necessary 
to teach fishermen the differences between these four species so they could 
understand the humpback as an endangered animal. 

A poster was developed, its teaching effectiveness tested and we distributed it in 
the tens of thousands (Figure 1). Whale guides, TV programs and meetings also 
stressed identification. Clever fishermen caught on immediately and taught the 
rest. In 1982,90 percent of fishermen correctly identified humpbacks(Zinger 
1982). In another test of teaching efficiency, using a complex test of photo-
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Figure 1 

graphic cues, fishermen got 64 percent correct compared to 93 percent scores 
by professional whale researchers (Lynch 1984). Fishermen no longer said there 
are "thousands and thousands" of whales — now they said there are "thousands 
and thousands" of humpbacks. 

We were ready for that! It's really hard to count whales. At meetings with fisher
men, census estimates for humpbacks in the area and in Newfoundland would 
be presented and fishermen would be encouraged to examine and discuss the 
counts. When a lively challenger was found he would, in the public meeting, be 
enlisted to help us count whales. In a plane or, frequently, in their own boat the 
fishermen would work with researchers to census an area. They caught on 
quickly and did a good job. They were surprised at the patchiness of humpback 
distribution and at the low numbers. We of course made sure the fishermen got 
the opportunity to discuss their findings in public. In this discussion concepts of 
the patchy nature of distributions, migrations, and dependence on bait were 
presented. 

Fishermen throughout the province were organized to count whales in con
junction with tests of preventative alarms to reduce collisions (Lien 1980). At 
peak in 1980 there were about 1,500 men involved. Fishermen submitted 
weekly reports and these were given publicity on radio broadcasts for fishermen. 
The results always indicated the patchiness of humpback distribution and overall 
their comparatively low numbers. 

Counting whales is difficult. The effort to census humpback whales has an ad
vantage that counting most other whales do not have. Each individual humpback 
can be recognized by its ventral fluke pattern, so it is possible to tell if there are a 
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hundred whales in your area or one whale that you see a hundred times. This trait 
was emphasized in the context of teaching fishermen to recognize a humpback 
and in counting whales. Posters (Figure 2), an inexpensive appropriate techno
logy, which taught about humpback flukes, were extensively distributed. It's now 
practically folk knowledge that each humpback has a "tail like a fingerprint". 

Some of the fishermen became very good field observers. They are tested for 
reliability and are exposed to more elaborate field identification guides. Fisher
men in many areas of the province continue to send in their sighting data which 
are entered into a computerized sightings data base along with that of scientists 
and professional observers (Lynch 1984). 

Figure 2 
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Has the Program Worked? 

It is difficult to evaluate the success of such a program over such a wide geo
graphic area and such a length of time. Specific tests of information and attitudes 
indicate that materials and methods developed have accomplished educational 
goals (Zinger 1982). But the relevance of this education to management of the 
whale/fishermen conflict is difficult to assess. Indicators of success include the 
fact that humpback mortality as a result of entrapments which was about 40 per
cent prior to 1979 has now dropped to about 10 percent. A recent survey of 
fishermen indicates that the whale problem has dropped from critical to very low 
on their list of grievances. About 90 percent of fishermen feel that the program 
has been helpful (Lien et al. 1982). Best of all, we have been approached by a 
number of fishermen who requested similar instruction about the biology of other 
inshore species so they can understand other problems in their business. 

History has been described as a race between education and catastrophe. At 
times in our work we've felt something like that kind of race was occurring in man
aging the inshore whale problem. Really there were no other choices but to 
choose education as a vital part of the program. The costs of the program were 
minimal compared to the cost of ignorance, and inshore fishermen of New
foundland and Labrador have co-operated extremely well. 

For now the conflict between whales and fishermen in waters off Newfoundland 
has receded from crisis proportions. However, so long as there are fishermen and 
whales sharing the same ocean, the problem will continue at some level. The pre
sent challenge is to wisely minimize and control it. We have no doubt that educa
tion will play a central role in that. 
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Management of the Dugong: 
An Endangered Marine Species of Traditional 
Significance. 

The Need for User Involvement in an Integrated 
Program of Research, Management and Education 

Claudia Baldwin 

The Problem: Endangered Species, the Dugong 

The dugong (Dugong dugon), the only strictly herbivorous marine mammal, is 
one of only four existing members of the order Sirenea (sea cow), all of which are 
listed in the IUCN Red Data Book as species which are vulnerable to, or in danger 
of extinction. 

Life history studies of dugong indicate that the dugong has a lifespan of up to 60-
70 years, a minimum pre-reproductive period of 9-10 years, with the female 
bearing one calf at a time at intervals of 3 to 7 years. According to Marsh (1984), 
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low juvenile and adult mortality rates are required to maintain a dugong 
population. "Even the most optimistic schedule of reproduction and juvenile 
mortality demands an adult survivorship of about 90 percent per year for 
population maintenance." (Marsh 1984) 

Dugong (Dugong Dugori). Great Barrier Reel Marine Park Authority. 

Dugong dugon have historically ranged throughout the sub-tropical and tropical 
coastal and island waters of the Indo-West Pacific Region and have generally 
been hunted to very low levels throughout this range. A major proportion of the 
world's remaining dugongs occurs in northern Australia. Aerial surveys complet
ed between 1974 and 1979 established that sizeable herds of dugongs inhabit 
the shallow coastal waters of eastern Queensland and southern Papua-New 
Guinea. 

Exploitation 

Dugongs from this area along the coast appear to be under pressure from indi
genous hunting which is made more efficient by modern technology — by illegal 
killing and by incidental captures in gill nets and shark nets (Marsh and Heinsohn 
1982). 
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Cultural Significance 

For some coastal Australian Aborigines and Torres Strait Islanders, dugongs have 
traditionally been a highly-prized source of meat and they are still exploited for 
this purpose. Because dugong hunting requires a fair degree of skill, success in 
this field brings important social status to the hunter (Neitschmann 1982). 

A Hope Vale community resident making a wap, the traditional spear used 
in hunting dugongs. Great Barrier Reef Marine Park Authority. 

Dugongs are featured in the creation story of many of the indigenous people 
across the north of Australia. 

Chase (1980) discussed the dugong as a "prestige good", and the role of 
"conspicuous giving" and distribution of dugong meat among the sandbeach 
people of Cape York Peninsula. 

"Resource exploitation by indigenous peoples represents more than secur
ing just the resource. It is part of socialization, moral education, the teaching 
of social and economic responsibilities, an expression of skill and ability." 
(Nietschman 1982, p. 28) 

With dugong functioning in an important co-ordinating role in the culture of these 
societies (Anonymous 1981), any regional scarcity or extinction of dugong popu
lations in areas where dugong hunting occurs traditionally, would be likely to 
contribute to community disruption as well as to constitute a significant reduction 
in world dugong numbers. 
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Need for Management 

A Need for a Management Program Incorporating Conservation and 
Reasonable Use of the Resource 

The vulnerability of the dugong population and the significant cultural role of 
dugongs in some indigenous societies illustrate the need for and the challenge 
to conserve the dugong population while enabling reasonable use of the re
source. The need for an integrated program of research, management and edu
cation in relation to dugongs on the northeast coast of Queensland is addressed 
in this paper. 

Responsibility 

The extensive range of dugongs and relative isolation of those taking the re
source makes enforcement of regulations difficult. The co-operation of the 
"users" is thus necessary for any management scheme to be successful. Res
ponsibility for management then, lies not only with government organizations that 
have jurisdiction and interest in the resource, but also with the individuals and 
communities which are involved in the take of dugongs. An integrated program of 
research, management and education must be developed with participation of all 
involved parties. A similar approach was developed and applied with some suc
cess in Papua New Guinea from 1974-1980 (Hudson 1981). 

Information Needs 

Some guidance on information needed to develop policy and an integrated 
program may be drawn from the International Whaling Commission (IWC) ex
perience (1982) in development of appropriate management policy for sub
sistence hunting of the Bowhead Whale by Alaskan Eskimos. A dugong pro
tection program which allows possible harvesting on the basis of sustainable yield 
will initially hinge on research in the areas of wildlife science and cultural anthro
pology. Basic requirements outlined below are adapted from the IWC experience 
(1982). 

Wildlife Science Requirements 

a) the estimated present population size for a given area; any trends in 
population size (population dynamics); 

b) estimates of net recruitment rates (involving life history studies) and relation
ship of the recruitment rate to population size (population dynamics); 

c) the number of annual removals from this population and by whom; 

d) location of habitats; documentation of human activity which has resulted in 
or may result in habitat degradation, alteration, or destruction and the trend 
for the dugong population as a result; 

e) the relationship between marine animals taken: hunting for dugong is often 
done coincidentally with turtle hunting; 

f) new harvest regimes that might be considered for the target species. 
(International Whaling Commission 1982, p. 4). 

Many of these aspects have already been studied to some extent. There are, 
however, identifiable gaps in the information accumulated to date in the develop
ing field of dugong management. 
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Examples of Information Gaps — Wildlife Science 

Population Dynamics 

Though aerial surveys conducted since 1974 confirm that sizeable populations 
of dugongs occur around northern Australia, the information gained from these 
aerial surveys should be considered qualitative rather than quantitative. Recently, 
more rigorous survey methods, including a systematic sampling regime, were 
applied by Marsh et al. (1984) in Torres Strait aerial surveys. According to Marsh, 
methodology for dugong aerial surveys needs to be improved further by experi
mental development. 

The information to date also give little indication of population trends. "It is not 
known whether dugong numbers are increasing, decreasing or stationary at any 
of the major dugong habitat areas that have been identified" (Marsh 1984, 2) 

Precise techniques for monitoring the status of various populations over time 
need to be developed. The need for commitment to continuity of research has 
been identified by UNEP (Marsh et al. 1983) and the area of population dynamics 
is an obvious example of this need. 

Recruitment Rates in Relation to Population Dynamics 

Recent experimentation in construction of population models to determine the 
annual rate of increase of stable dugong populations (Marsh et al. 1984) has 
introduced a valuable component to determining the trends in dugong popu
lations. Refinement of such models will depend on further research of life history, 
particularly mortality schedules and breeding cycles. 

Annual Removals 

Dugongs are protected by legislation in Queensland except for subsistence 
hunting by indigenous people on reserves. 

In addition, as of November, 1984, within the Cairns Section of the Great Barrier 
Reef Marine Park "traditional inhabitants" were required to apply for permits from 
the Great Barrier Reef Marine Park Authority for traditional hunting of dugong. 
The permit system was used to monitor dugong catch for the first time by Hope 
Vale community during Christmas school vacation period 1983-84. A number of 
conditions were attached to the required permit. In conjunction with Queensland 
National Parks and Wildlife Sen/ice, day-to-day managers for the Marine Park, the 
conditions were discussed and accepted by the Hope Vale Council as well as by 
dugong hunters. Two of the conditions attached to the hunting permit are rele
vant to documentation of annual removals from the population: 

• one dugong to be taken per hunter; total quota for the whole community 
to be 20 dugong. 

• catch data sheets to be completed for each dugong taken, for collection 
by Great Barrier Reef Marine Park Authority. 

Evidence from the recent Torres Strait survey suggests that the Torres Strait 
dugong population cannot sustain the present rate of take (Marsh et al. 1984). 

On the whole, though, present information on the number of dugongs taken per 
year by subsistence hunting, incidental catch and illegal exploitation on the 
northeast coast of Queensland is sketchy and mainly anecdotal. The appropriate 
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management authorities need to devise a scheme for recording more accurate 
take of dugongs by all means. 

Habitat 

Dugongs occur in warm, shallow (to 15m depth), sheltered, inshore and reefal 
areas where they can feed on extensive beds of seagrasses. 

The Great Barrier Reef Marine Park Authority has acknowledged the importance 
of conservation of the seagrass habitat by introducing restrictive zoning of impor
tant habitat areas in both the Caims and Far Northern Sections of the Marine Park. 

To date, there has been no consistent mapping of seagrass beds in northern 
Australia. However, Dr. Ian Poiner (CSIRO) is presently involved in a program of 
mapping seagrass beds in Northern Australia. 

D. Ciaasen (BRMPA) and Dr. D. Jupp (CSIRO) have been experimenting with use 
of satellite imagery in identification of seagrass in the Great Barrier Reef Region. 
Further identification of habitat is required for appropriate application of manage
ment measures. 

The effects of chemical pollution and siltation due to dredging on the dugong 
habitat needs to be examined. Pesticides have been found in dugong tissue 
from dugongs taken off Townsville (March 1983). Results of further study may 
provide information on the impact on reproduction of the species, as well as 
implications for the health of those taking dugongs for food. 

Relationship between Marine Animals Taken 

Trips undertaken by indigenous people are usually considered successful if 
either a dugong or turtle is taken, though a dugong is more prestigious. There
fore as dugong numbers decrease or control of harvest increases, more pressure 
will be placed on the turtle population, also an endangered species. Recent 
information on take of turtles in the Torres Strait suggests that turtles are already 
under fairly severe pressure (Marsh et al. 1984). The "opportunistic" nature of 
this multi-species fishery is important. The nature and impact of this relationship 
on both numbers and harvest rates of dugongs and turtles needs to be investi
gated further. 

New Harvest Regimes 

Study of conservation measures that have been employed traditionally can 
provide assistance in devising effective new harvest regimes. Johannes (1978) 
illustrated that almost every basic resource conservation measure devised in the 
West was in use in the tropical Pacific centuries ago: closure of fishing areas, 
closed seasons during spawning, size restrictions, holding excess catch in 
enclosures until needed, restrictions on taking turtles and birds and their eggs, 
and limited access to a fishery. Though a few recent examples are known, gear 
restriction, probably the oldest form of fisheries regulation in the West, seem to 
be the rarest form of conservation practised in Oceania. 

Historically, one of the most widespread regimes in Oceania was that of reef and 
lagoon tenure. The right to fish in a particular area was controlled by a clan, chief, 
or family, who thus regulated the exploitation of their own marine resources. 
Fishing rights were maintained from the beach to the seaward edge of the outer 
reefs (Johannes 1978). 
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Tenure systems have also been recorded from Arnhem Land, Northern Territory, 
Australia (S. Davis 1983, personal communication) to Daru, Papua New Guinea 
(Hudson 1983), and to east Cape York. 

Recent research by Johannes and MacFariane (in press 1984) has led to docu
mentation of traditional sea rights in the Torres Strait Islands, with emphasis on 
Murray Island. 

Chase (1978) discussed clan territories in the Princess Charlotte Bay area and 
Nesbit area to the north with clearly defined boundaries extending beyond land 
across marine environments and including offshore islands, sandbars and reefs. 

The Great Barrier Reef Marine Park Authority is presently providing funds for a 
researcher to document current and traditional hunting and fishing practices at 
Hope Vale community and other communities on the east coast of Cape York 
(Smith 1984). Aborigines' preference for "fat" animals can be indicative of breed
ing periods and the state of food sources. Factors affecting resource usage and 
implications for management are being investigated. 

Prior to the introduction of modern technology, the adaption of the cultural sys
tem, and a larger external human population affecting the resource, these tradi
tional management measures appeared to work. The acceptability of traditional 
conservation measures and their applicability in the present day, needs to be 
explored further. The study of traditional harvest regimes falls within the disci
plines of both wildlife science and cultural anthropology. 

Cultural Anthropology Requirements 

Policies for management of dugong populations are, in reality, oriented to 
managing the human interactions with the endangered species. Understanding a 
conservation system means understanding not only the nature of what is being 
conserved, but also the viewpoint of the conserver. Knowledge of this second 
element is essential if we are to comprehend a system of resource management 
employed by a people whose perception of their environment differs from our 
own (Johannes 1978, p. 349). 

Guidelines used by the I.W.C. technical committee, and a critique of these 
guidelines by Mitchell and Reeves (1980), form the basis for a possible "cultural 
anthropological" approach to dugong management. It involves study of the role 
of the dugong harvest (past and present) in cultural activities and in the cultural 
identity of the Aboriginal and Islander people and of the relationship of this har
vest to their well-being. This should provide insight into the relationship between 
the cultural survival of the indigenous community and the biological survival of the 
dugong. Information gained in the following areas would significantly aid in the 
development of policies and appropriate management schemes. 

Suggestions for Research in Cultural Anthropology 

a) basic definitions of terms such as Aboriginal, Islander, traditional, 
subsistence; 

b) geographic distribution of the resource "users" and geographic relationship 
with the resource; 

c) technology used for hunt — pre-contact, transition and present; 
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d) degree to which it is used for subsistence; extent of participation in cash 
economies; 

e) the role in diet and health regime; 

f) the place of dugong hunting in: 

• myth, ritual (pre-contact and transition); 
• material culture; 
• status and role definitions within the group and between the group and 

outsiders; 
• socialization of children to the group's social and cultural norms; 
• maintenance of identity and quality of self-perception of members of the 

group; 

g) level and nature of acculturation of the group to other cultures, norms and 
lifestyles in general; 

h) potential impacts from: 

• change in number of dugongs harvested and in level of effort required or 
allowed in terms of gear hunting time and location; 

• shift in hunt from dugongs to turtles or other marine resources; 
• increase in level of technology for hunting; 
• entry of more individuals from the group into hunting; 

i) extent to which communities or possibly even clan or family groups may 
have to be considered on an individual basis; difference in degree to which 
individual communities or families maintain link with past. 

Information Gaps — Cultural Anthropology 

Definition of "Traditional" 

The term "traditional" has been used to define in law who can participate in the 
fishery. Most definitions of "traditional" are circular in nature, using the term in 
describing the definition. For example, in the Cairns Section Zoning Plan (1983), 
"traditional hunting" is defined as "the taking, otherwise than for purposes of sale 
or trade, in an area by a traditional inhabitant or group of traditional inhabitants of 
animals other than fish,... in accordance with Aboriginal tradition or Islander tradi
tion, as the case may be, governing the entry and use of that area by that tradi
tional inhabitant or group of traditional inhabitants" (Great Barrier Reef Marine Park 
Authority 1983, Sec. 2.1). 

Later on in the Zoning Plan (Sec. 4) it is specified that the means of hunting, the 
numbers of animals to be taken and the need for conservation of endangered 
species shall be given regard when considering an application for a permit for 
traditional hunting in the Marine Park. Though this definition of "traditional" allows 
for flexibility, it does not give much guidance when considering permit conditions 
and leaves it open to interpretation. 

In the Parks Canada National Marine Parks Draft Policy it is proposed that 
traditional uses of renewable marine resources by local residents will be permitted 
provided such activities do not destroy natural values and meet one or more of 
the following conditions: 

• activity is a traditional/subsistence resource use by local people 
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• activity is of cultural value in illustrating traditional man/sea relationships to 
visitors 

• activity is a treaty right or native claims settlement. (Canada 1983, 
Sec. 2.2.9) 

However, it is also proposed in the Draft Policy that no take of endangered 
species be permitted in National Marine Parks. 

It can be argued that the term "traditional" should allow for the evolving nature of 
tradition. For instance, due to European settlement and contact, not only did the 
method of access to the catch change with the introduction of power boats, but 
associated hunting techniques also changed. These adapted methods and tech
niques of hunting should be considered "traditional", as traditions evolve. Pursu
ing the argument then, traditional areas of use could be expanded to include 
those areas used in post-European settlement. Likewise certain economic acti
vities, such as trochus collecting in the Great Barrier Reef Region (or the fur trade 
in Canada) could be considered as traditional. 

Mitchell and Reeves (1980) offered definitions of subsistence in review of the 
bowhead whale situation. 

The definition of "tradition" in legislation varies from State to State across 
Australia. Fisher (1984) suggests that the purpose or underlying method rather 
than the technology used should be the decisive criterion. She states that defin
ing "tradition" in terms of residential requirements is undesirable. Where policies 
of dispersal or displacement have made such demonstrated attachment impos
sible or extremely difficult ot demonstrate (for example in parts of Queensland), 
then such a limitation may be too stringent (Fisher 1984, p. 85). 

She adds, though, that in certain circumstances, it may be necessary to restrict 
hunting and fishing to traditional methods or technologies and uses the case of 
dugong in the Great Barrier Reef Marine Park as an example. 

For the purposes of resource management, there is a need to establish a hier
archy of possible restrictions based on the term "traditional". In discussion with 
Aborigines and Islanders the appropriate level of restriction for hunting should be 
determined and this should be described explicitly. 

General Review of Literature 

A brief review of literature relating to cultural anthropology of Aboriginal/Islander 
communities adjacent to the northeast coast of Queensland has revealed that 
some relevant and valuable work has been completed, primarily by anthropolo
gists. However, not enough information on each community has been provided 
to complete the picture on the prime cultural anthropological components of this 
issue. For example, Anderson discussed traditional subsistence patterns (1979) 
and multiple enterprise economy (1980) in the Bloomfield River area (Wujal 
Wujal). Chase discussed the role of dugong in the culture, the cultural continuity 
of knowledge (1980), and clan territory extending into the marine environment 
(1978) in Lockhart River and Princess Charlotte Bay areas. Sutton and Rigsby 
(1982) presented information on control of land and resources and succession to 
rights in land, languages, totems, and so on among the Aboriginal people of 
Cape York Peninsula. Nietschmann (1982) discussed the role of resource 
exploitation among Torres Strait Islanders. A. Smith (1984) has been collecting 
ethnobiological information on marine resources utilized by Hope Vale residents 
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including indigenous taxonomies for marine species and techniques of marine 
resource appropriation and management. 

Theory of Participation 

With use of wildlife biological and cultural anthropological information, a prime 
challenge is to develop management programs which can be applied consistently 
from community to community while taking into account regional dugong popu
lation dynamics and individual community needs. 

To be successful, any management scheme should be acceptable to all parties. 
Resource management schemes are of little value if they are not culturally 
palatable to those they are meant to benefit. (Johannes 1981) 

At a workshop on dugongs held in 1981, Aboriginal and Islander participants 
recommended that all plans for protected areas or reserves for the conservation 
and protection of the dugong be discussed with those communities likely to be 
affected to ensure that the greatest possible agreement is achieved. (Anony
mous 1981). 

An integrated research program and management scheme must continue to be 
developed in order to adequately include the "users" and have the desired effect 
of allowing harvesting on a sustainable basis. Cultures are dynamic and resilient, 
changing in response to the prevailing conditions, but the way in which the 
changes are introduced affects the final outcome. A natural change in the 
environment produces a very different reaction to a mandated change imposed 
from outside. It is therefore very important that the people concerned must be 
involved in any research and management activities. The exact dimensions of 
change in a culture caused by policy decisions cannot be predicted in advance of 
the event. (International Whaling Commission 1982, p. 7) 

Participation in an Integrated Program of Research, 
Management and Education 

Many opportunities exist for involving the "users" or "interactors" — Aborigines 
and Islanders, as well as commercial fishermen — in development of a scheme. A 
few examples of related research, management, and educational activities are 
listed below. Involvement of the "users" in development of the scheme will pro
vide opportunity for additions to the list and arranging priorities. 

Research and Monitoring 

• Harvest data: recording catch data, with biologist accompanying hunters 
or fishermen in the field to familiarize these people with data needs. 

• Analysis of specimen material: collecting and preserving specimen 
material (training). 

• Traditional knowledge: recording local knowledge of those with 
appropriate experience regarding marine resources, encouraging 
experienced hunters to pass on the knowledge. 

• Role of dugong in diet: school children keeping records of diet. 

• Role of dugong in culture: recording myths, ceremonies, collecting 
evidence of material culture. 



MANAGEMENT OF THE DUGONG 251 

• Monitoring dugong population dynamic: training indigenous people in 
monitoring techniques. 

Management 

• Zoning Plan or Management Plan formulation: input from key groups on 
usage and catch, characteristics of dugong biology and behavior, location 
of dugong habitat, and community needs. 

• Complementary management: input from key groups such as dugong 
hunters when developing policy regarding dugong catch, quotas or 
permits with conditions. 

Education/Interpretation 

• Interpretation: training indigenous people as marine park officers and 
fisheries officers with specialty in interpretation. 

• Education: input from key groups in development of pamphlets, posters, 
or videos illustrating dugong life history or concern for dugong as 
endangered species. 

• Interchange: dialogue between dugong hunters and administrators as 
educational experience for both. 

The focus in this paper has been primarily on the development of management 
schemes to allow for indigenous use of dugongs in northeast Queensland. 
However, most of the proposals regarding research, management, education are 
applicable to other "user" groups and to much broader geographic areas. Aerial 
surveys to determine dugong population trends and mapping of seagrass habitat 
need to be completed for the entire northern coast of Australia. The take of 
dugong by both indigenous people and others likewise needs to be monitored. 
Impact of gill-netting on dugong populations needs to be clarified. The disci
plines of economics, social anthropology, and wildlife science can be usefully 
applied to the fishing industry relationship with dugongs. Educational programs 
can be applied to a wide range of "interest" groups. 

In relation to this broader scope, two components remain the same. First, "user" 
(or interactor) involvement is essential to development of a successful integrated 
program. Secondly, the responsibility for continued development of the inte
grated program lies with the responsible government agencies working together 
with "user" groups. 

Responsibility for Development of an Integrated Management 
Program 

Government agencies with jurisdiction regarding taking of endangered species 
along northeast Queensland are the Commonwealth agency, Great Barrier Reef 
Marine Park Authority and Queensland agencies which are responsible for 
administering the Queensland Fisheries Act. 

Much of the east coast dugong habitat is within the Great Barrier Reef Marine 
Park. The opportunity for management of this resource is provided through the 
Great Barrier Reef Marine Park Act 1975 which requires that Zoning Plans for the 
Marine Park consider conservation as well as reasonable use of the Region's 
resources. A public participation program is an integral part of the zoning process. 
Apart from developing Zoning Plans and specific management plans for sections 
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of the Marine Park, the Great Barrier Reef Marine Park Authority has a 
commitment to a substantial information/education program and research and 
investigation relevant to its management responsibilities (Great Barrier Reef 
Marine Park Authority 1981). The Authority is also committed to "complementary 
management" in conjunction with Queensland Government agencies respon
sible for day-to-day management within and adjacent to the Marine Park. 

The Queensland Fish Management Authority has indicated its concern by co
ordinating an Intergovernmental Committee on Take of Endangered Species to 
make recommendations for policy and management of dugongs and turtles. It 
has actively encouraged discussions between groups of northeast coast 
Aborigines and Islanders. Recommendations are expected from this Committee 
by the end of 1984. Both the Great Barrier Reef Marine Park Authority and the 
responsible Queensland Government agencies can provide support to 
Australia's international obligation to the 1972 Convention concerning the 
Protection of the World Cultural and Natural Heritage in relation to the terms 
under which the Great Barrier Reef was included on the "World Heritage List". 

The government agencies, then, have the responsibility to ensure that de
velopment of an integrated management scheme is initiated and that essential 
research be continued and expanded. Most importantly, these agencies have 
the responsibility to ensure that the participation of those individuals and com
munities that interact with the resource in ongoing involvement are already in 
place. It is those communities which will be the prime tangible beneficiaries if a 
management scheme is successful. 

Conclusion 

Based on its inherent value as a food item, the dugong has a significant role in 
the lifestyle of northeast coast Queensland indigenous people. Because 
dugong is vulnerable to extinction there is a need to develop a program to man
age the threats to its existence. Most of the north east coast dugong habitat is 
within the Great Barrier Reef Marine Park. Relevant Queensland government 
agencies have indicated their concerns for dugong. The Great Barrier Reef 
Marine Park Authority has indicated its commitment to conservation of endan
gered species, where conservation means "wise use in perpetuity". A successful 
dugong management program must be based on continuity of sound research. It 
must be developed in conjunction with relevant government agencies and "user" 
groups. It must be interpreted by means of effective education programs. Only by 
"user" involvement in the development of an integrated research, management, 
and education program will the dugong population of north east Queensland be 
able to be used on a sustainable basis. 
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