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Abstract

From the ordinary high water to the edge of the continental shelf, Canada’'s marine
territories are a mosaic of jurisdictional, administrative, and property boundaries. Most
are defined only in law and legal documents; some are represented on maps and charts;
fewer still could be delimited today with no grounds for dispute. Yet the oceans are
perhaps Canada s greatest natural resource. How could Canadians be content to not know
who has rights to ocean spaces and who can manage and control marine resources. Or do
we realy need well-defined marine boundaries in order to govern our ocean resources
effectively?

This paper will not resolve these questions, but instead describes a research process
which will try to find some of the answers. A working definition of ocean governance is
given and some of the potential boundary requirements are reviewed. The paper then
highlights the complexity of Canada’s ocean spaces when they are viewed from the
perspectives of jurisdiction, administration, and property rights. A research program
designed to better understand the real marine boundary requirements and to use
geomatics technologies to visualize the issues and alternative solutions is described.



1. Introduction

The coastlines and marine areas in Canada have historically shaped the country’s
settlement, economy, and culture. With extended national jurisdiction offshore, these
areas have reemerged today as new territories to be explored, exploited, protected and
shared. How Canadians govern these vast coastal regions will hopefully be based on a
better understanding of the interrelationships between human activities and marine
ecosystems than we have had in past decades. For marine management to be truly
effective we also need to know who has rights of use, ownership, and stewardship in
coastal areas. We need to know who has the right to make, implement, and enforce
decisions offshore.

In Canada the current knowledge of offshore property rights and jurisdiction may be
inadequate for the marine management challenges ahead. This paper is only an initia
start in defining what might be required for a marine cadastre, i.e., that part of the spatial
data infrastructure providing the spatial reference system for property rights and
administration of those rights. The objectives of this paper are therefore to:
highlight what we mean by good governance and the potentia role of
marine boundary information;
review the complexity of jurisdictional limits and property boundaries that
a Canadian marine cadastre would have to incorporate;
introduce a multidisciplinary research project that will begin to clarify some
of the issues and define some of the spatial information requirements for
good ocean governance.

This paper is based on material presented, for example, at a Conference on the Coastal
Cadastre in New Zealand [Nichols and Monahan, 1999], at the Atlantic Provinces
Coastal Zone Steering Committee [Hughes-Clarke et al,, 2000] and at Coastal Zone 2000
in Saint John [Nichols, et al., 2000], Itisawork in progress.



2. Good Ocean Governance— A Working Definition

Good governance is a term, similar to sustainable development, that can mean many
things depending on one's perspective or goals. The Centre for Governance at the
University of Ottawa explains governance in terms of guidance, interaction, and
application, or more specifically [also see Paquet, 1999; Hoogsteden, et al., 1999]:

Governance is about guiding. It is about the processes by which human
organizations, whether private, public or civic, steer themselves. The study
of governance involves examining the distribution of rights, obligations
and power that underpin organizations;, understanding the patterns of
coordination that support an organization's diverse activities and that
sustain its coherence....

[Governance is about] interacting. Governance pertains not only to
organizations, but also to: the complex ways in which private, public and
social organizations interact and learn from one another; the manner in
which citizens contribute to the governance system, directly and
indirectly, through their collective participation in civil, public and
corporate institutions; and the instruments, regulations, and processes that
define the "rules of the game"...

The knowledge of governance has application not only in determining the
appropriate guiding mechanisms for organizations or the evolution of
society, but also as a maniere de voir, or coordination perspective, on the
workings of organizations... to support the development of socio-
economic policy; an analytical framework providing a language of
problem reformulation; and a tool to provide insights into new ways to
tackle problems of organizational design and social architecture. [Centre
for Governance, 2000]

“Good” governance is therefore a subjective term that assumes that the goas and
benchmarks for what is good have been predefined by the stakeholders. Problems occur
when not all stakeholders have been identified or involved in the process of “setting up



the rules of the game.” Problems also exist when the perspective or “maniere de voir” is
limited by institutional barriers and interests or through alack of information.

It is in this light that we review our working definition of ocean governance. Ocean
governance has at |least four functions (See Figure 1) as described below:

= alocation within society and among government organizations of rights of use,
ownership, and stewardship to marine resources,

= regulation of these rights of use, ownership, and stewardship;
= monitoring and enforcement of these regulations by the appropriate authorities;
= provision of effective means to prevent and adjudicate disputes.

Our research assumption is that the degree to which these functions are successfully
carried out be partially determined by how well the information about marine resourcesis
managed. In particular, our concern is with spatial information, and even more
specifically marine boundary information. A small selection of some of these boundaries
might include:

= limits of private and public ownership (e.g., ordinary high water mark);

= limits of private rights below high water (e.g., waterlots, aquaculture sites, oil and
gas);

= municipal, county, provincial, and territorial limits of jurisdiction and
administration;

= npational and international boundaries, including national coastal baselines;

= government departmental limits;

= environmental protection areas (e.g., wetlands, marine protected areas, coastal
zone management) [e.g., Monahan et al., 2000]

= military limits (e.g., disposal and weapons firing ranges);

= pipeline and cable rights-of-way.

We do not know at this stage that our main assumption is correct, whether in fact good
marine boundary information is a prerequisite for good governance of the oceans. We
are currently at the problem definition stage of the research. Therefore, the following
sections show how complex the ocean boundary issues — from the continental shelf to the
land/water interface — are, and then describe the process we will be using to resolve
some of the issues.



3. The Impact of UNCLOS on Canada’'s Marine Boundaries

The new millennium will be one in which the United Nations Convention on Law of the
Sea (UNCLOS) [UN, 1983] will form the basis for dividing two thirds of the earth’s
surface among nations of the world. Jurisdiction over the seafloor is apportioned between
Coastal States and the UN, with the authority of Coastal States diminishing seaward
while that of the UN takes over. All ratifying Coastal States are automatically granted a
Territorial Sea, a Contiguous Zone and an Exclusive Economic Zone. In addition, some
fifty countries, including Canadaif it ratifies the Treaty, will be able to claim an extended
juridical Continental Shelf. Since this is an area that is currently sparsely surveyed,
submission of a claim may involve extensive collection of new data.

UNCLOS was the result of years (1973 to 1982) of international negotiation to resolve
emerging issues, such as pollution and deep-sea mining, and to establish formal rules for
delimiting the limits of Coastal State jurisdiction. In 1994 UNCLOS had received the
requisite 60 national ratifications to come into force. Canada is one of the nations that has
not ratified UNCLOS for a number of reasons. In the meantime, nations such as Canada
unilaterally claim extended offshore zones under customary international law athough
the requirements for States are not as precise as those defined in the treaty [e.g.,
McDorman, 1994].

3.1 UNCL OS - Subdividing the Oceans

UNCLOS is one of the most important treaties in the history of the world. It attempts to
regulate virtually all activities in the world's oceans, their management and use, in one
package, for al the nations on earth, both coastal and landlocked. The oceans cover two
thirds of the earth’s surface, regulate the earth’s climate, contain major living and
nonliving resources, are the ultimate resting place for many pollutants, and are the
surface over which the bulk of the worlds trade is carried. Their safe and equitable use,
now and into the future, is one of the driving forces behind UNCLOS.

The treaty divides or classifies the oceans into different areas, and applies rules at
different levels of control to them. One framework to consider these rules within is to
work from land to the deep ocean. Deep in its heartland, a State's authority is absolute
over its land surface, the subsurface and the airspace above it. UNCLOS allows the
continuation of almost this level of authority into the immediately adjacent or fringing
oceans, with the creation of the 12 nautical mile-wide Territorial Sea. A Coastal State’'s



authority is diminished to some extent as they must permit foreign ships to enter under
“innocent passage” but may “adopt laws and regulations... in respect of ... the
preservation of the environment” [UN, 1983]. The concept of the Territorial Sea is not
new, although the width of 12 nautical miles was not previously uniformly applied. An
adjacent Contiguous Zone can extend certain national powers over customs and pollution
control an additional 12 nautical miles (i.e., 24 miles from a nation’s baselines) [UN,
1983; also see, for example, Kapoor and Kerr, 1986; Prescott, 1985].

A new element introduced by UNCLOS is the automatic granting of an Exclusive
Economic Zone (EEZ), 200 nautical miles measured from the same baselines as the
Territorial Sea. In the EEZ, the Coastal State has “sovereign rights for the purpose of
exploring and exploiting, conserving and managing the natural resources’ as well as
“jurisdiction...with regard to:.... the protection and preservation of the marine
environment” [UN, 1983]. The authority of the State is further diminished (e.g., the
airspace above the EEZ is no longer within the State’s purview).

All Coastal States are automatically granted a Territorial Sea and EEZ, limited only by
the proximity of neighboring countries with whom they must come to some sharing
arrangement. However, depending on physiographic conditions, approximately 50 states
including Canada, may have their authority extended further, provided they successfully
claim an extended continental shelf. Article 77 grants “... sovereign rights for the purpose
of exploring it and exploiting its (i.e., the continental shelf) natural resources.”, a right
that does not include the waters above the seafloor [See Figure 2]. The difficulties in
defining the outer limit of the continental shelf include the following [e.g., Wells and
Nichols, 1994

= a complex definition of the foot of the continental shelf, involving both
geophysical and hydrographic interpretations of the physical shelf (Article 76);

» Jack of appropriate data at the level of resolution required to interpret this limit
with any large degree of certainty;

» thecost (and time) for collection of new data, should it be required.

At its outer limit, the continental shelf borders on The Area, which includes those
portions of the seabed not controlled by any Coastal State. The Areais administered by
the UN [UN, 1983]. The High Seas are now limited to those regions beyond the 200
nautical mile EEZ’s of coastal nations. In both the Area and the High Seas, one goal isto
provide land-locked states and developing nations with opportunities to share in the
0cean resources.



3.2 Basdlines

UNCLOS devotes several Articles to the question of the intersection between a Coastal
State' sland and marine territory. The treaty calls for the construction of ‘Baselines’ along
the shoreline, and offers a number of instructions on how these are to be devel oped based
on previous decisions of the International Court of Justice and accepted state practice.
Normal baselines are the “low water line as depicted on charts’ [UN, 1983] but this low
water line does not cover all possibilities. How far upstream from the ocean is ariver part
of the Coastal State, for instance? Rules are provided for closing off river mouths, deltas,
and bays, although there is still some question as to precise location of some of these
closing lines [e.g., Kapoor and Kerr, 1986; UN, 1983]. Many Coastal States also claim
historical jurisdiction over certain bays, such as the Bay of Fundy, which they have
defined by “baselines’ or “closing lines’ across their mouths.

Consequently, in addition to the “normal” baselines along the low-water line, Coasta
States are allowed to construct straight baselines that join points on the mainland, on
islands, and low tide elevations (i.e., points which are above low tide but are covered at
high tide). This has the advantage of straightening complicated stretches of shoreline and
resolving to some extent the status of waters between islands and other bodies of land.

International law thus uses a line, in part natural, in part artificial, as the boundary
between land and sea. Collectively, thislineis referred to as the Baseline, and in general
conversation the distinction between straight and normal is not made. The official
Baseline can be made up of a combination of stretches of the straight lines and stretches
of the low-water line. Baselines, either depicted on charts or as lists of geographical
coordinates, have to be deposited with UN. Some States do this once, others continually
update their Baselines. However, once a claim is awarded under Article 76, they cannot
change baselines for defining external limits.

3.3 Offshore Boundaries Canada Shareswith Other States

The zones described in the preceding section fringe each Coastal State except where two
states are in such close proximity that granting the full width of a zone to one would
detract from the area of the other. Canada presently has three international neighbours in
the marine areas, and will soon add a fourth. The boundaries between Canada and these
countries are not all clearly agreed to. They are summarized below [e.g., de Rijke, 1981;
McEwen, 1986; Nichols, 1989



Canada and the United States of America (USA)
»  Pacific Ocean — the offshore extent of boundary in Strait of Juan da Fuca (with
Washington) is not decided and Dixon Entrance (with Alaska) is contentious;
= Arctic Ocean — the boundary north in Beaufort Sea (with Alaska) is not agreed to;
= Atlantic Ocean — the inner end of Gulf of Maine boundary around Machais Seal
Island is not resolved and the seaward extent beyond 200 nautical miles will
eventually need resolution.

Canada and Denmark (Greenland)
* The existing boundary between Greenland and Ellesmere Island is problematic,
and the seawards extent beyond 200 nautical miles north will need resolution. The
boundary in Labrador Seawill also require a southern extension.

Canada and France (St. Pierre and Miquelon I slands)
» The boundary was decided by the International Court of Justice.

Canada and Russia
= |tisexpected that Russian claimsto a continental shelf in the Arctic Ocean will

abut those of Canada.

4. Thelnter-jurisdictional Confusion

UNCLOS, as a treaty among nations, can only address each state as if it were a single
entity. It says nothing about a nation’s internal political organization, yet in many
countries, like Canada, jurisdiction is shared among smaller political units than the state.
The provinces and territories all have different legal regimes and they include counties
and municipalities, with various types of governance structures. Within these overlapping
layers of organizations, it can be difficult to determine just which level of government or
which government department has authority, jurisdiction, administration, or ownership of
the offshore and who, as a consequence, can regulate and take measures to protect its
environment.

In very general terms, the federal government considers the waters (and bed) seaward
from low water to be under national jurisdiction. Thus a bay closed by a baseline would
fall under federal jurisdiction. Not all of the provincial counterparts would agree with this
genera interpretation [e.g., Beauchamp et al., 1973]. The Atlantic Provinces and



Quebec, for example, have claimed or could clam an historic three nautical mile
Territorial Sea from before the creation of Canada in 1867 or the inclusion of
Newfoundland in Canadain 1949. Furthermore, some bays have been singled out through
their inclusion in court cases or legidation [e.g., Harrison, 1979]. For example, Chaleur
Bay is under the jurisdiction of Quebec and New Brunswick, Conception Bay is within
Newfoundland, and the Bay of Fundy appears to be shared between New Brunswick and
Nova Scotia. The British Columbia case may be even less clear. In 1967 the Supreme
Court Canada determined that jurisdiction for seabed resources outside harbours, bays
and estuaries were federal, and those inside provincia [Re Offshore Mineral Rights (BC),
1967]. Furthermore, in 1984 the Supreme Court of Canada ruled that the Strait of Georgia
isunder British Columbiajurisdiction [A.G. Canv. A.G.B.C., 1984]. Now, if the enclosed
bay in this example is a public harbour, its bed is federal under the Constitution Act of
1867.

Traditionaly oil and gas licenses and |eases have been issued by the federal government
and surveyed under regulations for Canada Lands, but the federal provincia agreements
(which include division of royalties) have changed these arrangements somewhat. The
Canada-Nova Scotia Offshore Petroleum Resources Accord Implementation Act [1988]
establishes a Board with authority to issue licenses for exploration development,
production and storage of petroleum. The area in which the Board exercises authority
terminates seawards at the edge of the continental shelf and landward at lines 10 km long
closing off bays aong the coast (different from Baselines under UNCLOSand therefore a
potential conflict). The Canada-Newfoundland Atlantic Accord Implementation Act
[1987] is very similar to the Canada- Nova Scotia Board, except its area of authority
includes the bays.

This uncertainty in jurisdiction impacts directly on the development of a marine cadastre.
Who has the authority to issue private rights offshore, who surveys them, and who
maintains the information? In the dual system of administration in the Atlantic region,
should offshore legal surveys be conducted by provincially licensed surveyors or by only
those holding licenses to survey Canada Lands? Even in inshore areas, such as harbours,
the jurisdiction is unclear, athough in many cases the federal government has
‘conveyed’ any rightsit may have to the provinces through land transfers.

5. Defining the Coastal Zone Interests



As noted above, the jurisdictional debate directly affects the administration of private
rights offshore. These include rights to develop petroleum resources and rights for
pipelines and for telecommunication cables to support the increasing internet traffic.
They aso include the emerging law on aboriginal interests and development of coastal
zone management policies.

5.1 Coastal Zone Limits

Coastal zone management (CZM) policy in Canada has been sporadic at best considering
its lengthy coastline. In the Atlantic Region there have traditionally been reserves along
some of the coast to provide access to the shore and water for fishers [ McEwen, 1977].
There has also been special legislation in various provinces to protect wetlands, beaches,
and other coastal resources. But in general, comprehensive coastal zone policy in Canada
has been issue driven and sporadic. Thisis compounded by the facts that:

federal and provincial jurisdiction below low water is unclear;

the coastal zone is usually administered by several provincial departments

who limit their authority to either the water or the land with the foreshore

falling somewhere between all of them but addressed by none;

some provinces (e.g., Prince Edward Island and Nova Scotia) could be

considered entirely as coastal zones,

traditional tenure patterns have resulted in buildings and activities close to

the foreshore and therefore any restrictive legislation today could result in

litigation and/or compensation.

Over the last four years the New Brunswick government has attempted to develop a
coastal zone policy and a marine policy, each under separate departments. Yet most
issues, including public beach access, aguaculture, and environmental degradation are not
confined by these arbitrary departmental boundaries. Service New Brunswick also needs
to include the spatial limit of the marine administrative boundary, which has never before
been published, in its geographical databases.

The proposed Draft Coastal Zone Policy [NB, 1996] defines a coastal feature as
“ beaches, dunes, saltmarshes, intertidal areas and formerly designated coastal heritage
or environmentally significant areas.” Intertidal areas are further defined as being “a
coastal environment occurring in the area between higher high water mean tides and
lower low water mean tides.” The policy would:

restrict any new development within 30 metres of a coastal feature;



require an environmental impact assessment for any new development within
500 metres of a coastal feature

This policy is entirely designed on geomorphological and biological criteria. Little
account has been made of the private and public property rights affected by the policy.

In 1996, the Association of New Brunswick Land Surveyors (ANBLS) gave the policy
drafters a tour of coastal sites to show how inconsistent the policy was with property
boundaries and how difficult technically it would be to actually delimit the boundaries
indicated in the policy. For example, the limits of intertidal areas are based on
hydrographic datums for which the only data available are the predictions in yearly tide
tables, with the exception of the two permanent tide guage stations in the Province. Any
attempt to delimit these lines would be an approximation. In response, the Department of
Municipalities, Culture, and Housing undertook an large coastal mapping project and
delimited the features and limits based on their interpretation of orthophoto colour maps.
An agreement was made with ANBLS to delimit the inland 500 metre limit by a series of
straight line approximations.

The major problem for the upland owner still remains, however. If the policy was
enacted, upland owner rights of use to a large proportion of the average land parcel,
including lands within the intertidal zone, would be extremely limited. Owners of grants
to low water or of waterlots are similarily restricted with no compensation for a loss of
property value. Furthermore, the uncertainties involved in delimiting the intertidal limits,
marsh boundaries, etc., in addition to the seaward property boundary of the upland leave
the path open for much dispute.

5.2 Private Interests

Closer to shore the waters become even more muddied. There have traditionally been
private rights granted or claimed through possession below the ordinary high water mark.
These include traditional waterlots for wharves and piers, for gathering kelp and seaweed,
and for accessing the water. These lots may extend to ordinary low water but many go
beyond this so caled “federal-provincial limit.” From the federal perspective the main
concerns are hazards to navigation (under the federal Navigable Waters Protection Act )
but in many cases in eastern Canada, waterlot applicants still go through a dual process of
obtaining a lease from both levels of government for security. Nova Scotia has further
confused the issue by claiming the beds of all watercourses as Crown land. Whether this



was intended to include the coastal waterlots is unclear, and in practice they are still
treated as private property [e.g., Laforest, 1979; Masland, 1976].

The major coastal activity affecting property rights today is aquaculture. This has been a
traditional activity for nearly a century in some parts of the Atlantic (e.g., oysters,
mussels, clams, and lobsters) but this has expanded greatly in the last few decades
especialy for growing saimon in both the Pacific and Atlantic. More recently the
provinces have been investigating sea ranching further offshore. Some of the property
rights issues, and therefore factors in development of a marine cadastre, due to the growth
of the aguaculture industry include [Nichols, et al. 1997]:

= conflicts with rights of upland owners and traditional fishers, including important

riparian and public rights;

= delimitation of aguaculture sites, involving both land and ocean surveys and the
linkage of the various vertical datums used;

» the quality of this information (old information is not as reliable as recent
information under new survey regulations);

» inclusion of the property rights in provincia (and county based) land registry
systems when the leases are administered by different agencies.

Another major technical question that would affect development of a marine cadastre is
the fact that the petroleum rights offshore are defined spatially by co-ordinates. In fact,
the federal government kept aform of “cadastre” by marking these leases and licenses on
offshore charts. The problem is that many of these rights were granted using old geodetic
datums. In the adjustment for the new North American datum (NAD 83), some oil and
gas rights, especially in the Arctic and the east coast, moved as much as 100 metres. Or
did they move? We are not yet sure. The question of whether to move the physical
location of the leases to fit the co-ordinates or whether to redefine the leases has still not
been completely addressed by the federal government nor industry.

5.3 Aboriginal Rights

Thisis an area that Canadians are just beginning to explore and the “law” changes daily
as the issues are negotiated or make their way through the various levels of courts.
Canada has been settling aboriginal claims for three decades under a system that
distinguishes specific clams (related to treaties and infractions of those treaties) and



comprehensive claims (based on traditional land use and occupancy). Due to the vast
number, size, and complexity of the claims only afew have yet been resolved by federal,
provincial, and native authorities." Most of the claims involve the land surface, but in the
north, aboriginal rights to mines and minerals are recognized. Increasingly, traditional
rights to harvest resources (especially timber) and wildlife are becoming points of
contention.

Certainly various aboriginal groups used coastal lands traditionally for fishing offshore,
shellfish, and cultural activities. Trandating these traditional uses into property rights
with spatial dimensions today is a difficult task, complicated by conflicts with other
private rights, with rights of the public (e.g., access to the shore), and with resource
management policies including licensing. But the general trend has been to increasingly
recognize aboriginal rights, especially in fishing. A Supreme Court of Canada decision
[Marshall v. Canada, 1999], was delivered in September 1999 in which Marshall was
acquited of fishing without a license out of season and the Court gave the opinion that
Mi’kmaqg Indians in eastern Canada have the right of fishing at any time, even for
commercia purposes. While these rights were later interpreted by the Court to be subject
to government fishing regulations, the scope for dispute as in Burnt Church, New
Brunswick still exists. The ramifications of the judgement are just beginning to be
understood and as yet no one has talked about specific boundaries for aboriginal fishers.

6. Research to Movethe Boundary Delimitation Process Forward

This year, a team of seven researchers from four universities (University of New
Brunswick, Memorial University, University of Ottawa, and University of Victoria),
submitted a successful proposal to the Geomatics for Informed Decisions (GEOIDE)
Research Network under the National Centres of Excellence. The multidisciplinary
research team includes graduate students, lawyers, a sociologist, a governance expert, an
economist, and specialists in ocean mapping and geomatics. The research will address
some of the marine boundary issues in Atlantic Canada in three case studies [Ocean
Governance, 2000]:

! For example, 110% of the Province of British Columbiais currently claimed by various groups and where
claims overlap, amajor problem is settling historical rightsto certain areas.



= the outer limits of Canadian jurisdiction (a portion of the extended continental
shelf);

= private, public, municipal, environmental, and coastal zone boundaries associated
with Marine Protected Areas (MPA) for the Department of Fisheries and Oceans
under the new Oceans Act (the proposed Musquash MPA in the Bay of Fundy);

= the administrative marine limits of the Province of New Brunswick (for Service
New Brunswick) as part of the framework data for the Canadian Geospatial Data
Infrastructure.

The research objectives, to be achieved over 18 months, are the following:

» to evaluate the socio-economic, legal, and sovereignty marine boundary

requirements for good governance of Canada’ s oceans;
= to investigate spatial data uncertainty and its impact on data integration and

boundary delimitation, including an assessment of existing information and ways

in which data from various sources may be integrated;
= to develop and enhance visualization tools, including the use of CARIS LOTS

and SPATIAL FUSION [CARIS, 2000] that may be used to illustrate problem
areas and alternative solutions;

= communicating the results to policy-makers and stakeholders through one or
more workshops.

This research is just one step towards understanding Canada’s ocean governance
requirements. It is already apparent that the multidisciplinary nature of the team will add
anew dimension to our understanding of why and when boundaries need to be clarified,
as well as our understanding of the roles that both boundary delimitation and geomatics
technol ogies can play in marine management.
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Figure 1. Functions of Government — A Working Definition



Figure 2. Canada's Exclusive Economic Zone (EEZ) and extended continental shelf
(shaded areq) [after Macnab, 1994]



