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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?

This paper will highlight the complexity of Canada’s ocean spaces when they are viewed
from the perspectives of state, private, and common property. Legal problems range from
undefined aboriginal rights along the coast and conflicting public and private rights to
jurisdictional uncertainty and the definition of the continental shelf. Technical issues include
datums, databases, and deadlines. Examples of these issues will be discussed in the context
of the legal and technical challenges in creating an offshore cadastre.

1. Introduction

As in New Zealand, the coastlines and marine areas in Canada have historically shaped the
country’s settlement, economy, and culture. With extended national jurisdiction offshore,
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these areas have reemerged today as new territories to be explored, exploited, protected and
shared. Effective marine resource management in 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 even in the recent past. But for marine management to
be truly effective we also need to know who has rights of use, ownership, and stewardship
in coastal areas, that is, who has the right to make and enforce decisions offshore.

In Canada this knowledge of offshore property rights and jurisdiction is inadequate for the
marine management challenges ahead.The objectives of this paper are to:

• describe the complexity of jurisidictional limits and property boundaries that a
Canadian marine cadastre would have to incorporate;

• through selected examples, highlight some of the geographical, legal, political
and technical constraints in creating such a cadastre;

• outline an initial strategy for creating better information on property rights and
jurisdiction offshore.

Some of the boundary problems, including provincial jurisdiction offshore or enclosure of
the Northwest Passage, are unique to Canadian politics and geography. Others we share
with many coastal nations, such as delimitation of the continental shelf. The purpose here is
to raise awareness and to share ideas and solutions with New Zealand, for we do have a lot
more in common than one might first think by looking at a world atlas.

The first probable misconception in comparing the two countries might be the size of the
offshore regions involved. Canada has the world’s longest coastline (243,792 km); yet New
Zealand’s exclusive economic zone (EEZ) is 8th in the world by area while Canada’s is a
mere 11th. However, we both have areas of continental shelf to delimit beyond the EEZ and
this is potentially the most complicated boundary delimitation ever. Canada also has the
additional challenge of deciding what portions of these internationally recognized zones will
be controlled by federal, provincial, or territorial governments.

Closer to the coast, both Canada and New Zealand recognize private rights to offshore
resources. Both are also heavily involved in aquaculture with its conflicts between the
common law rights of the public (navigation, fishing, and access) and the private rights of
industry. Both countries have inherited a vague definition of the extent of upland property
rights from Sir Mathew Hale’s [c. 1666] treatise De Jure Maris,  although  this boundary
is delimited differently by Canadian and New Zealand surveyors [Nichols, 1987]. In
addition, Canada is just now beginning to resolve underlying aboriginal rights and we have
much to learn from Maori experience. [e.g, Hanham and Ballantyne, 1996]. These
aboriginal issues, together with the increasing competition for coastal resources, are
problems so far incompletely addressed by Canada’s fledgling attempts at coastal zone
management policies.

2. From the Shelf to the Shore:
An Overview of the Boundary Issues

2.1 An International Perspective

In the mid 1970s, offshore oil and gas exploration and scallop fishing led to competing
claims by the United States and Canada to parts of Georges Bank on the Atlantic coast.The
US had already made a unilateral claim to the continental shelf of the United States as a
prolongation of its land mass in 1949 under the Truman Proclamation. Canada, however,



has only recently made its continental shelf claim “official” in the 1996 Oceans Act.4

Never the less,  Canada has strongly defended its shelf and Fishing Zones (200 nautical
miles) in international disputes with Denmark (Greenland), France (St. Pierre and Michelon
Islands), and the United States (Atlantic, Pacific, Arctic Oceans) [e.g., Nichols, 1989].  
Three of the Canada-US boundaries remain unsettled, as does the status of the Northwest
Passage in the Arctic. Canada claims the Passage as Internal Waters enclosed within the
straight baselines around the Arctic Island Archipelego; the Americans claim it is an
International Strait under the United Nations Convention on the Law of the Sea  [UN,
1983].

Neither Canada nor the United States has ratified the Convention, yet both claim extensive
jurisdiction offshore, under provisions which might by now be considered customary law of
the sea. One of the technical considerations in defining the various offshore limits under the
Treaty provisions is the fact that zones such as the Territorial Sea (12 nautical miles) and
Exclusive Economic Zone (200 nautical miles) are measured from national baselines. The
United States uses normal baselines (low water line on a navigational chart), while Canada
has enclosed its coasts with straight baselines under Article 7 of the UN Treaty.  Some of
the baseline issues which will continue to affect the delimitation of offshore limits under the
Treaty and the resolution of international disputes, include:

• Canada and the US use different chart datums for defining the baseline points
(Lower Low Water for Canada, Lowest Astronomic Tide for the US);

• Canada’s baselines were defined in the 1970s and have never been updated to
reflect the physical changes that may have occured on the coast and new data
that has been collected;

• Canada’s baseline points in the Ocean Act  are defined on a datum (usually
NAD ‘27) that has been replaced by NAD ‘83.

The LOS Treaty states that: "The drawing of straight baselines must not depart to any
appreciable extent from the general direction of the coast..." and "Straight baselines shall
not be drawn to and from low-tide elevations...", all of which are open to interpretation and
argument. Contained within Article 7 is the solution to one problem Canada faces, that of
where the baseline is where the shore is covered by ice. "Where because of the presence of
a delta and other natural conditions the coastline is highly unstable, the appropriate points
may be selected along the furthest seaward extent of the low-water line...". Canada
considers the presence of ice to be an "natural condition".

2.2 The Interjurisdictional Confusion

A fundamental difference between Canada and New Zealand that has a primary impact on
the development of a marine cadastre is the fact that the jurisdiction for ocean waters within
the 200 nautical mile EEZ is uncertain. The federal government considers the waters (and
bed) from low water seaward to be under national jurisidiction.Not all of the provincial
counterparts would agree with this interpretation. The Atlantic Provinces, for example,  claim
a customary three nautical mile Territorial Sea before the creation of Canada in 1867 or the
inclusion of Newfoundland in Canada in 1949. In fact, there are well recognized
interprovincial boundaries in two Atlantic regions (Bay of Fundy and Northumberland
Strait). Added to the confusion is the fact that in the British North American Act of 1867, all
matters to deal with ‘land’, including mines and minerals, belong in provincial jurisdiction.
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The legislative drafters may not have forseen mines and minerals and ‘lands’ offshore [e.g.,
Harrison, 1979].

The jurisdictional issue has been tested in the courts several times but this has not really
resolved the problem because every province has a different historic and legal basis for its
claim and federal-provincial agreements have been reached to expediate development. The
Supreme Court has limited British Columbia’s jurisdiction over seabed resources in the
Pacific to areas landward of the ordinary low water line. A similar decision was made for
Newfoundland,  but it has not really been acted upon by either the federal or provincial
governments. In the Atlantic region, the federal government has signed agreements in
principle with the provinces to “transfer” administrative authority to the provinces for
specific activities, including aquaculture, thus seemingly recognizing some provincial claims.

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? [e.g., Nichols, et al., 1997]. Even in inshore
areas, such as harbours, the jurisdiction is unclear although in many cases the federal
government has ‘conveyed’ any rights it may have to the provinces through land transfers.5

2.3 Private Rights in Coastal Regions

As noted above, the jurisdictional debate directly affects the administration of private rights
offshore. Traditionally oil and gas licenses and leases have been issued by the federal
government and surveyed under regulations for Canada Lands, but the federal provincial
agreements (which include division of royalties) have changed thesearrangements
somewhat.  Other rights offshore, for pipelines, cables, and other structures have also been
administered federally, although in Nova Scotia’s Pipeline Act , for example, the province
claims jurisdiction over the seabed including the continental shelf.

A 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 a form 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.

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 by boat. These lots may extend to ordinary low water but many go
beyond this so called “federal-provincial limit.”  From the federal perspective the main
concerns are hazards to navigation (under the federal Navigable Waters Act )  but in many
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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, thus expropriating without
compensation any traditional private rights of ownership. 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].

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 has expanded greatly in the last few decades especially for growing
salmon 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 aquaculture industry include
[Nichols, et al. 1997]:

• conflicts with rights of upland owners and traditional fishers, including
important riparian  and public rights;

• delimitation of aquaculture 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 provincial  (and county based) land registry
systems when the leases are administered by different agencies.

2.4 Aboriginal Rights

This is an area that Canadians are just beginning to explore and the “law” changes daily as
the issues make their way through the various levels of courts. Canada has been settling
aboriginal claims for three decades under a system that distinguishes specific claims (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 a
few have yet been resolved by federal, provincial, and native authorities.6 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. Translating 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 (R. vs. Marshall), was
just 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’kmaq Indians in eastern
Canada have the right of fishing at any time, even for commercial purposes. The
ramifications of the judgement are just beginning to be understood and the current concern
is for the lobster fishery which is highly controlled for fishery management purposes.  
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The above overview does not do justice to the complex maze of coastal and offshore
boundaries in Canada. It does however give an indication of the scope of issues to be
considered in a marine cadastre. In the next two sections we highlight two specific boundary
issues: the continental shelf and coastal zone management limits.

3. Finding the Continental Shelf

A bit of terminology is necessary to begin with since the term "continental shelf", or simply
"shelf", has two meanings. The more general one is provided by marine geology which
describes a physical feature, while the legal Continental Shelf is defined by Article 76 of
The United Nations Convention on Law of the Sea (UNCLOS)   [UN, 1983]. This is
sometimes referred to as the "Extended Continental Shelf” or “Juridical Shelf”.  

Briefly,  under UNCLOS all Coastal States are given an Exclusive Economic Zone of 200
nautical miles from baselines along the shore, except where a zone of that width would
infringe on the EEZ of another State. Article 76 outlines:

• how a Coastal State may claim beyond the EEZ;
• puts upper limits on how far a claim can extend;
• establishes the Commission on the Limits of the Continental Shelf (CLCS) to

review claims prepared by a Coastal State. 7

The CLCS has produced a detailed set of Guidelines on the evidence it will accept [UN,
1999]. Coastal States have ten years from the date they ratify the Convention to submit a
claim, and they can submit only once. For a country such as Canada or New Zealand, with
extensive Extended Continental Shelf8 areas to survey beyond the EEZ, this deadline means
either a large commitment of resources or the submission of a shelf boundary that may not
necessarily reflect all of the specific geological and hydrographic characteristics. In other
words any submission based on Article 76 is probably an approximation, but the less data
available, the greater the boundary uncertainty [see, e.g., Vanicek, 1999].9

Coastal States must establish their outer limits, where the outer limit is beyond 200 nautical
miles, according to the criteria laid down in Article 76. Article 76 actually establishes a zone
within which the outer limit of the continental shelf may lie. The inner edge of this zone is
the outer limit the EEZ. The remaining edges to this zone are either boundaries that will have
to be resolved with another State, or a boundary with the United Nations-controlled region
called "The Area". In the latter case, the State can choose the most beneficial combination of
either a line drawn 100 nautical miles seaward of the 2500m bathymetric contour or a line
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8 Extended Continental Shelf, whereon they will have sovereignty over the seafloor and the subsurface and
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surface over which the distance is to be measured, and while the CLCS has authority only over the outer
limits, the CLCS's Guidelines provide a valuable and pragmatic summary of the methods by which lines
at fixed distances from the baselines can be drawn.



350 nautical miles from the Baselines, to establish an outer "constraint line" except over
"ridges", where only the 350 nautical miles line may be used.

Within the zone bounded by the EEZ and the constraint line, the claimed Outer Limit must
be mapped. The point of departure is from "the Foot of the Slope", a theoretical
physiographic feature on the surface of the sea floor separating the Continental Slope from
the Continental Rise. There are judgmental elements in deciding whether to include isolated
physiographic highs that are separate from the continuous margin, followed by the problem
of establishing just where the Foot of the Slope line should fall. There is also an alternative
path to mapping the Foot of the Slope, wherein its surface expression is ignored and
"evidence to the contrary" is invoked to establish, on geological / geophysical grounds,  the
continent - ocean boundary that theoretically lies beneath it. In either case, the next step is to
choose the most beneficial combination of a line drawn 60 nautical miles seaward from the
Foot of the Slope or use the sediment thickness line:

 a line delineated in accordance with paragraph 7 by reference
to the outermost fixed points at each of which the thickness of
sedimentary rocks is at least 1 per cent of the shortest distance
from such point to the foot of the continental slope.

The line claimed as an outer limit need not be defined along its entire length but only at
points separated by a maximum  distance of 60 nautical miles.

An iterative model that a Coastal State would actually step through in preparing a claim was
developed by Monahan et al. [1999]. Lamont [1999] provides a view of the first iterations
of the model for New Zealand waters, while Monahan and Macnab [1994] attempted an
early version for Canada. A complete update of this latter report is beyond the scope of this
paper. Rather we present here an overview of progress made since then on each element of
Article 76 in Canada's three ocean areas.

Beginning with the 2500m contour as perhaps the easiest and best mapped element, it has
been established that this contour will form the outer constraint line over extensive areas of
the Atlantic margin. Although the contour has been drawn in all Canadian waters, it was
usually drawn as a broken line since it was based on a very sparse data set. The Continental
Slope has not been the target of much research; most surveys have concentrated either on
the shelf or on the deep ocean. To overcome this deficiency, the Canadian Hydrographic
Service and Geological Survey of Canada launched an office exercise to assemble every
possible scrap of data that had been brought ashore. This necessitated a) assembling
existing data into a similar format, b) augmenting the existing database with external data
sets from industry and university, c) evaluating it for completeness, consistency and
accuracy. d) digitising data possessing a sufficiently high accuracy that was not digital and
e) applying appropriate corrections and adjustments.

The above process has been carried out in the Atlantic  [Stark et al., 1997] to the point where
all known data are included in one cohesive data set. This data set is considerably more
dense than it was before the project started, and is perhaps as good as a single beam echo
sounding data set can get. It is hoped to secure funding for a multibeam survey to supplant
the existing data, which can of course be used to plan and optimise the new data collection.

Unfortunately, the picture in the Arctic is not as promising, since data there are extremely
sparse and little confidence can be placed on the 2500m contour.  It is not yet established
whether it will be needed as a constraint, since over long stretches the 2500m contour
appears to be within 200 nautical miles of shore. Furthermore, three ridges traverse the
Arctic Ocean Basin. It is not yet clear whether these will be subject to the 350 nautical miles



cut-off rule. The good news is that the Arctic nations are participating as an IASC/IOC/IHO
Project Group for Arctic Bathymetry in a joint mapping program to share data and expertise
in this difficult and remote ocean. The US Navy has declassified under-ice nuclear
submarine data collected prior to 1982, and are operating a modern submarine under the ice
each year for scientific purposes in project SCICEX [Coakley et al., 1999]. These are all
very encouraging signs that the deep basin, at least will soon be mapped in detail. The shelf
remains problematic and will remain so until multibeam data is collected.

It is not clear whether Canada can even have an Extended Continenetal Shelf claim in the
Pacific. The 2500m contour lies very close inshore and only sediment thickness will show
whether a claim is even possible. Determining sediment thickness requires seismic data, and
the amount of existing seismic data in the necessary zones is close to nil. This can only be
rectified by running seismic lines down the continental slope at no greater than 60 nautical
mile spacing. This would mean considerable ship time in the Atlantic. It is not clear how it
would be done in the Arctic.

Similar data requirements apply to defining the Foot of the Slope as to the 2500m contour.
Since it can probably be defined from the same data set as can the 2500m contour, the status
of data in the three oceans is the same as reported above.

4. Defining the Inland Coastal Zone Limits

Coastal zone management (CZM) policy in Canada has been sporadic at best considering
its lengthy coastline. British Columbia CZM policies, especially for areas such as the mouth
of the Fraser River where coastal use is intensive. Newfoundland began a coastal zone
management program in the early 1980s to address the potential impact of offshore oil and
gas exploitation on coastal communities. Those activities were essentially delayed until the
1990s due the world oil prices.

In the Atlantic Region there have traditionally been reserves along some of the coast to
provide access to the shore and water for fishers. In Prince Edward Island this reserve
extended 300 feet inland from the high water and in Newfoundland the reserves (known as
fishing rooms) extended inland as much as 6 miles [ McEwen, 1977].10  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. This is compounded by the facts that:

• federal and provincial jurisdiction below low water is unclear;
• the coastal zone is 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 three years the New Brunswick Department of Municipalities, Culture, and
Housing has  attempted to develop a coastal zone policy. The NB Department of Fisheries

                                                
10 This was also part of a British policy to prevent settlement on the island and to preserve it for use by the
British fishing fleet, which was also a training ground for the Navy.



and Aquaculture is responsible for developing a similar policy seaward of the low water
line. Yet most issues, including public beach access, aquaculture, and environmental
degradation are not confined by these arbitrary departmental boundaries.

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. No 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
water lots are similarily restricted. Yet no compensation is provided. Furthermore, the
uncertainties involved in delimiting both the intertidal limits, marsh boundaries, etc., in
addition to the seaward property boundary of the upland leave the path open for much
litigation.

5. The Challenges Ahead for a Marine Cadastre

A marine cadastre should be considered part of any nation’s geospatial data infrastructure,
in other words, part of the essential data that should be easily accessible in a form suitable
for use by  anyone from school children to politicians. Yet no nation could claim to have
complete,  seamless, and comprehensive information on marine rights (public and private;
formal and traditional) and marine jurisdictional limits.

In Canada’s case, there is no comprehensive plan to construct a marine cadastre nor to
include it as part of the national geospatial data infrastructure. In large part we are hampered
by the jurisdictional uncertainties reviewed briefly above. But we are also held back by a
lack of political will (other things have priority), an issue driven approach to coastal
problems (e.g., the collapse of the North Atlantic fishery), and the lack of resources to
collect, organize, integrate, and disseminate the data required. Therefore, we have outlined
here a set of priorities which we believe are essential to solving our marine cadastral
problems.



Legal-Political-Administrative Prioirties:  These are the most difficult to solve and the
easiest to avoid, yet they must eventually be resolved if we are truly to make progress. In
Canada, they include:

1. Ratification of the UN Law of the Sea Convention;
2. Resolution of the uncertainties remaining with boundaries between Canada and

the US;
3. Resolution of the extent of federal and provincial jurisdiction with clear inland

and seaward boundary definitions, not precluding joint management of some
areas for the public good;

4. Clarification of any aboriginal rights in coastal areas;
5. Development of improved administrative arrangements so that policies,

legislation, regulations, property rights, and information management are not
unnecessarily compartmentalized by a traditional land/sea boundary;

6. Clarification of all boundary definitions for property rights and jurisdictional
limits to ensure that these boundaries can be relocated consistently and with
technical reliability in the future.  

Technical-Information Related Priorities: The degree to which these can be addressed
depends to a large extent on resolving inter-jurisdictional issues and on a committment of
resources nationally and provincially. The priorities include:

1. Development of a comprehensive program to delimit the extended continental
shelf within 10 years;

2. Redefinition of the national baselines;
3. Resolution of the issues surrounding delimitation of offshore rights by co-

ordinates;
4. Research to develop and enhance existing technologies and procedures for

collecting, displaying, and managing boundary and limit information, including
techniques that would allow users to better visualize and understand the
overlapping and complex sets of coastal property rights and to integrate this
information with other marine data required for planning and decision-making.
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