Flohariss and Cconns Phclhas of Oclane
Canada

ECOSYSTEM/SOCIOECONOMIC OVERVIEW

Oceans, Habifat and Species at Risk Publication Series, Newfoundland and Labrador Region

Gulf of St. Lawrence:
Human Systems Overview Report

- i e P e
N ) - 'I‘r.'-.t-l g
- '_-r!l'lq-"""-l"-*" « e ":"f-_" .

Canada







Oceans, Habitat and Species at Risk Publication Series,
Newfoundland and Labrador Region
No. 0002

2010

GULF OF ST. LAWRENCE: HUMAN SYSTEMS OVERVIEW REPORT

D. W. Alexander', D. R. Sooley, C. C. Mullins, M. L. Chiasson” , A. M. Cabana3,
I. Klvana, and J. A. Brennan

Fisheries and Oceans Canada, Newfoundland and Labrador Region
P.O. Box 5667
St. John’s, NL A1C 5X1

! Fisheries and Oceans Canada, Newfoundland and Labrador Region, P.O. Box 5667, St. John’s, NL, A1C

5X1
2 Gulf Fisheries Centre, Fisheries and Oceans Canada, Gulf Region, Moncton, NB, E1C 9B6

? Institut Maurice-Lamontagne, Fisheries and Oceans Canada, Québec Région, Mont-Joli, Québec, G5H
374



© Her Majesty the Queen in Right of Canada, 2010.
Cat No. Fs22-6/3-2010E
ISBN 978-1-100-15207-3
ISSN 1919-2193
DFO No. 2009-1542

Correct citation for this publication:

Alexander, D.W., Sooley, D.R., Mullins, C.C., Chiasson, M.I., Cabana, A.M., Klvana, 1., and J.A.

Brennan 2010. Gulf of St. Lawrence: Human Systems Overview Report. Oceans, Habitat and Species

at Risk Publication Series, Newfoundland and Labrador Region. 0002: xiv + 154 p.

1



ACKNOWLEDGEMENTS

Special thanks to Dr. Barbara Neis, David Hawkins, Mireille Chiasson, Anne-Marie Cabana, Don
Ball, Darrin Sooley, Isabelle Frenette, John Legault, Marie-France Dalcourt, José Forest and Helene
Dupuis for reviewing parts of this document relevant to their fields of work and providing their
valuable comments and feedback.

i1



EXECUTIVE SUMMARY

GULF OF ST. LAWRENCE: HUMAN SYSTEMS OVERVIEW

Assessing and managing human impacts on the biological and physical components of the Gulf of St.
Lawrence and understanding the impact (social, cultural and economic) these components have on
coastal communities requires a clear understanding of the human systems. These include the
governance structures, human settlement patterns and human activities occurring within both coastal
and marine environments.

Governance Structures

The Gulf of St. Lawrence is a complex multi-jurisdictional setting made up of the Government of
Canada, five provincial governments (Newfoundland and Labrador, Nova Scotia, New Brunswick,
Prince Edward Island and Quebec), and numerous municipal governments. Federal oceans
responsibilities within the Gulf of St. Lawrence include regional delegations in Fisheries and Oceans
Canada (Newfoundland and Labrador, Gulf and Quebec Regions) and Environment Canada (Atlantic
and Quebec Regions) as well as a number of other federal agencies. First Nations and other
Aboriginal groups (21 Mi’kmagq groups, 7 Montagnais (Innu), 1 Malecite and 1 Métis) share a
common interest in the management of coastal and marine activities and resources. The Constitution
Act (1982) and the Oceans Act (1997) respect historical treaties and traditional rights of First Nations
and other Aboriginal groups, recognizing their traditional ecological knowledge as an important
component in understanding marine ecosystems. Thirty federal acts and more than 100 provincial acts
provide for regulation of ocean related activities and issues throughout the Gulf of St. Lawrence.
These regulations are not necessarily coordinated among federal agencies or the five coastal
provinces. At the municipal level, bylaws and zoning regulations govern coastal activities of more
than 400 communities bordering the Gulf of St. Lawrence. Municipal governments have the potential
to contribute substantially to management of coastal and marine areas through responsible coastal and
infrastructure planning. Non-government agencies such as industry associations, environmental and
stewardship groups, economic development boards as well as individual ocean users also contribute to
sustainability of oceans resources in the Gulf of St. Lawrence through corporate and ethical use
policies.

Human Settlements

Accessibility to a highly productive marine environment and markets in both inland North America
and in Europe have for centuries influenced human settlement and socio-economic development
around the Gulf of St. Lawrence. Based on the 2001 census, the total population in the Gulf of St.
Lawrence was approximately 860,000, a decrease of about 4% from the 1996 census, perhaps
reflective of some movement out of the area in recent years. Average population density in 2001 was
three times the Canadian average, at 9.9 inhabitants per sq km, with 17% of the population under age
15 and 19% over age 60, similar to the national average. Aboriginal populations showed a slightly
different trend with a 30-40% of the population below age 15 and less than 8% over age 60.
Approximately 43% of the population spoke only English, 51% only French (mainly Quebec), 5%
both English and French (NB and Quebec) and 1% another non-official language. Montagnais (Innu)
generally speak their own language, often in combination with French or English. In 2001,
traditionally seasonal, resource-based industries (fisheries, agriculture, forestry and mining) employed
11% of the active workforce, almost twice the national average. Annual incomes averaged $23,000
with 47% of the population earning less than $15,000, both about 22% less than the national average.
Meanwhile, 19% of the population had less than a grade nine education, and only 10% had obtained a
university degree, compared to the national averages of 11% and of 17% respectively. This may be
reflective of lower access to higher education in rural areas, but there may be other factors as well.

Human/Industrial Activities

Activities such as commercial fishing, aquaculture, oil and gas exploration, marine transportation,
coastal and marine tourism and recreation, dredging and a number of land-based industries provide
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social, cultural and economic benefits to people living along the Gulf of St. Lawrence. Industrial and
economic development can place pressure on the biological and physical components of this marine
ecosystem and potentially create conflicts among users of ocean space.

Commercial fisheries, including groundfish, pelagic and shellfish fisheries, and marine plant and seal
harvesting target more than 50 species within the Gulf of St. Lawrence. Moratoria placed on Atlantic
salmon, Atlantic cod and redfish stocks during the early 1990’s resulted in increased fishing effort on
a number of previously underutilized, but potentially more valuable species including snow crab,
shrimp and lobster. Recent statistics (1997-2001) show that average landings decreased by 32% (to
223,069t) compared to 1990-1991 (immediately prior to any moratorium on commercial fishing),
while average value increased by 37% (to $467 million) over the same period. On average, from 1992
to 2001, harp seal landings within the Gulf of St. Lawrence represented 30% (approximately 4,900-
143,000 seals) of the total Northwest Atlantic seal landings. Traditionally, commercial fishing has
probably influenced coastal settlement more than any other industry and continues to provide social,
cultural and economic benefits to coastal communities. Meanwhile, commercial fishing activity has
the potential to adversely impact fish stocks and marine habitat. There has been much controversy
over the effects of past fishing and management practices on marine fish stocks and marine habitat.

Marine aquaculture continues to emerge as an important economic generator throughout many parts of
the Gulf of St. Lawrence, especially since the downturn in a number of commercial fisheries.
Approximately 1800 aquaculture sites exist throughout the Gulf of St. Lawrence, with 96%
concentrated along Prince Edward Island, Nova Scotia and New Brunswick. Oyster and blue mussel
production account for 99% of commercial aquaculture sites, experiencing a 17% production growth
from 2000 to 2001 (33,900t). Ocean user conflicts, escapement of foreign and potentially invasive
species, and spread of disease to wild fish stocks are areas of concern for this industry.

Oil and gas activity within the Gulf of St. Lawrence is mainly exploratory with 60,000 km of offshore
seismic data acquired since the 1960°s and offshore drilling limited to less than a dozen wells (none
have reached production). Meanwhile, more recent onshore drilling has produced minor discoveries
on the Port aux Port Peninsula (Newfoundland and Labrador), Gaspé Peninsula (Quebec) and in
southern New Brunswick where exploitation per production licenses currently exist. Active
exploratory licenses/permits exist within the offshore area of Newfoundland and Labrador, Nova
Scotia and Quebec, and coastal onshore areas of all five provinces. Offshore seismic operations have
the potential to conflict with commercial fishing and other marine activities. Meanwhile, little is
known regarding the effect of seismic activities on the behaviour of marine organisms. Accumulation
of drilling debris and accidental spills are potential concerns as the industry develops.

The Gulf of St. Lawrence accommodates approximately 6,400 commercial vessel transits annually
through the Cabot Strait (Strait of Belle Isle provides an alternate route during ice-free seasons),
supporting domestic and international trade through the shipment of petroleum, mining, forestry,
fishery and agricultural products and cruise ship activity. While much of this traffic continues on to
the Great Lakes, more than 40 ports throughout the Gulf of St. Lawrence accommodate vessel traffic.
Contamination of marine areas from bilge, ballast and wastewater disposal, marine safety and
transport of foreign and invasive species are potential concerns within the marine transportation
industry.

Coastal and marine tourism and recreation is an industry experiencing growth throughout the Gulf of
St. Lawrence, evidenced by increased cruise ship activity, offshore excursions (whale watching and
marine tours), recreational boating as well as golf course and cottage development. Modern cruise
ships accommodating more than 4,000 people per voyage (larger than the population of most coastal
municipalities along the Gulf of St. Lawrence) are estimated to produce 400,000 gallons of
wastewater per day. Similar to other large ocean vessels, cruise ships have the potential to transport
non-native species and contaminate marine areas through bilge, ballast and wastewater disposal. A



number of conservation and protected areas exist throughout the Gulf of St. Lawrence including
national parks (7) and historic sites (7), provincial parks (59), migratory bird sanctuaries (20), national
wildlife areas (13) and ecological reserves (8). Many of these areas are becoming the focal point of a
growing tourism industry.

Dredging occurs within many ports and harbours throughout the Gulf of St. Lawrence to ensure the
safe movement of marine vessel traffic. Annual re-dredging is required at many locations due to
natural processes of erosion and sedimentation that constantly fill in marine basins. Although less
common, marine disposal of dredging material does occur throughout the Gulf of St. Lawrence. Loss
of habitat and localized species are concerns associated with dredging and marine disposal of dredging
material.

Land-based activities, particularly those that take place along the coastline, have the potential to
impact the Gulf of St. Lawrence. Approximately 20 pulp and paper mills, 13 mineral processing
operations (including six aluminium processing plants along the Quebec Lower North Shore), and
more than 200 fish processing plants exist along the Gulf of St. Lawrence. More than 1,000 dams
(large and small) exist on waterways that flow into the Gulf of St. Lawrence. Approximately 1.5
million hectares of agricultural land border the Gulf of St. Lawrence with Prince Edward Island
(522,964 ha), the North Shore of Nova Scotia (198,008 ha) and the Bas-Saint-Laurent area (350,251
ha) of Quebec accounting for over two thirds of total acreage. Meanwhile, many municipalities still
release untreated sewage into the Gulf of St. Lawrence. Land-based activities have the potential to
impact marine areas through the release of biological and chemical contaminants from industrial
processing, food processing and agricultural operations, and through municipal sewage and storm
sewer systems. Alteration of waterways flowing into the Gulf of St. Lawrence also has an impact on
migrating diadromous fish species and estuarine environments.

Synopsis

The biological and physical components of the Gulf of St. Lawrence support numerous coastal and
marine activities that influence human settlement and contribute to the social, cultural and economic
well-being of coastal communities. At the same time, human activities place pressure on the health
and sustainability of the Gulf of St. Lawrence ecosystem. The impact and economic importance of
individual activities at the local, provincial, regional or national scales may vary and, at least in part,
reflects the reason that management and regulation of oceans activities in the Gulf takes place at many
jurisdictional levels. Achieving a balance between the need for input into oceans management at all
levels and economic and ecosystem sustainability will be particularly challenging in the Gulf of St.
Lawrence.

Canada’s Oceans Strategy commits to taking an integrated approach to oceans management; providing
stakeholders with the opportunity to input on decisions that affect them, supported by good science
and traditional ecological knowledge. Sustainable use of ocean resources in the Gulf of St. Lawrence
requires an understanding of the structure and function of the Gulf of St. Lawrence ecosystem
combined with an understanding of the interaction of the wide range of human systems and activities.
This report, in conjunction with other biophysical and socio-economic information, provides a basis to
support an integrated management planning process for the Gulf of St. Lawrence and its estuary.
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ABSTRACT

Alexander, D.W., Sooley, D.R., Mullins, C.C., Chiasson, M.I., Cabana, A.M., Klvana, 1., and J.A.
Brennan 2010. Gulf of St. Lawrence: Human Systems Overview Report. Oceans, Habitat and Species
at Risk Publication Series, Newfoundland and Labrador Region. 0002: xiv + 154 p.

Provided is a descriptive overview of the human systems in the Gulf of St. Lawrence and estuary
including the governance structures, human settlement patterns, and human and industrial activities.
The Gulf of St. Lawrence Large Ocean Management Area is a complex multi-jurisdictional setting,
comprised of five provincial governments, numerous federal jurisdictions as well as municipalities,
Aboriginal groups and non-governmental organizations. Human settlement is distributed throughout
the entire coastal area surrounding the Gulf of St. Lawrence and is diverse in terms of language,
culture and economy. Numerous, diverse human and industrial activities contribute to the social,
cultural and economic stability of more than 400 coastal municipalities and have the potential to exert
pressure on this marine ecosystem, with many interests competing for resources and ocean space.

Challenges experienced with bringing together information at the scale of the Gulf of St. Lawrence
may symbolize both the challenges and the opportunities that may exist in developing and
implementing a more integrated approach to managing ocean resources and activities. In conjunction
with other biophysical and socio-economic information, this report provides a basis for an integrated
management planning process in the Gulf of St. Lawrence and estuary. As human systems change
over time due to changing social, cultural and economic conditions, this overview will need to be
continually revised.

RESUME

Alexander, D.W., Sooley, D.R., Mullins, C.C., Chiasson, M.I., Cabana, A.M., Klvana, 1., and J.A.
Brennan 2010. Gulf of St. Lawrence: Human Systems Overview Report. Oceans, Habitat and Species
at Risk Publication Series, Newfoundland and Labrador Region. 0002: xiv + 154 p.

Les pages qui suivent contiennent un apercu descriptif des systémes mis en place par les humains dans
le golfe et dans I’estuaire du Saint-Laurent, y compris des structures de gouvernance, des habitudes en
matiere d’établissements humains ainsi que des activités humaines et industrielles. La zone étendue de
gestion de 1’océan que représente le golfe du Saint-Laurent est une zone complexe relevant
d’instances multiples, dont cinq gouvernements provinciaux et de nombreuses autorités fédérales,
auxquels s’ajoutent des municipalités, des groupes autochtones et des organisations non
gouvernementales. Les établissements humains sont répartis dans toute la région cotiere bordant le
golfe du Saint-Laurent et varient dans leur langue, leur culture et leur économie. Des activités
humaines et industrielles nombreuses et diverses contribuent a la stabilité sociale, culturelle et
économique de plus de 400 municipalités cotieres, mais risquent d’exercer une pression sur cet
écosystéme marin, de nombreux secteurs d’activité se disputant les ressources et 1’espace océanique.

Les difficultés rencontrées dans 1’obtention d’information a 1’échelle de tout le golfe du Saint-Laurent
sont peut-étre le reflet des défis mais aussi des possibilités que peuvent engendrer 1’élaboration et la
mise en ceuvre d’une démarche plus intégrée dans la gestion des ressources de I’océan et des activités
dont celui-ci est le siege. Associé a d’autres renseignements biophysiques et socioéconomiques, le
présent rapport offre la base d’un processus de planification d’une gestion intégrée dans le golfe et
dans I’estuaire du Saint-Laurent. Il devra toutefois étre continuellement actualisé en fonction des
changements que 1’évolution des conditions sociales, culturelles et économiques occasionne dans les
systémes humains.
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1.0 INTRODUCTION AND METHODOLOGY

Human systems are an important part of the Gulf of St. Lawrence ecosystem (Figure. 1-1). How we
govern ourselves, how we have settled coastal areas and what activities we undertake in coastal and
marine areas can and does have profound effects on biological and physical components of the
ecosystem. An understanding of the human element including governance, human settlements and
human/industrial activities in the Gulf of St. Lawrence (including the St. Lawrence estuary) is
necessary to guide the development of an integrated management planning process and to minimize
potential ecosystem impacts.

Figure 1-1 Gulf of St. Lawrence. (Courtesy of Fisheries and Oceans Canada).

The purpose of this report is to provide a general description of the human systems within the Gulf of
St. Lawrence ecosystem area. It is not meant to be a definition of current status or an assessment of
ecological or economic impacts associated with human activities.

Human systems are described based on available information including scientific literature,
government publications and the world-wide-web. In some cases, information on activities was
compiled from databases residing in different provincial and federal jurisdictions where formatting
was often inconsistent. Therefore, pooling to the lowest common variables was sometimes necessary.
In many cases, information related specifically to the Gulf of St. Lawrence as a whole was either
unavailable or impossible to separate out from other parts of the province or jurisdiction. As a result,
it was sometimes difficult to take a Gulf-wide approach. Hence, some activities were described on a
provincial basis.



Human systems are described in three separate sections:

1.

Governance Structures — provides an overview of how we govern what happens within coastal
and marine areas within the Gulf of St. Lawrence, how we are governed federally and
provincially, and how Aboriginal groups, non-governmental organizations and the general public
factor into coastal and marine governance. This includes an overview of federal and provincial
government departments, their respective legislative responsibilities in relation to ocean
management and use, as well as an overview of federal and provincial electoral ridings adjacent to
the Gulf and a general overview of key Aboriginal groups and communities adjacent to the Gulf
of St. Lawrence.

Human Settlement - provides a brief and general overview of recent patterns of human
settlement and population change and foremost economic drivers within the Gulf of St. Lawrence.
Statistics Canada census data for the 12 economic zones bordering the Gulf of St. Lawrence was
used as the primary source of information.

Human/Industrial Activities — provides general information on the location, distribution, and
nature of the major human and/or industrial activities within the coastal and marine areas of the
Gulf of St. Lawrence including: commercial fishing; oil and gas exploration; marine
transportation and shipping; aquaculture; tourism and recreation, and land-based activities (e.g.
pulp and paper, mining and mineral processing, municipal sewage, fish processing, and
agriculture)..



2.0 GOVERNANCE STRUCTURES

2.1 INTRODUCTION

The Gulf of St. Lawrence is a complex multi-jurisdictional setting consisting of the Government of
Canada, five provincial governments (Newfoundland and Labrador, Nova Scotia, New Brunswick,
Prince Edward Island and Quebec), and numerous municipal governments. First Nations and other
Aboriginal groups, non-governmental organizations (economic development boards and associations),
environmental and stewardship groups, industry and individual ocean users also share an interest in
the management of coastal and marine activities and resources. A multitude of federal and provincial
legislative acts and municipal by-laws govern human activities within coastal, marine and estuarine
areas throughout the Gulf of St. Lawrence.

DFO Regions in the Gulf Bf St. Lawrence

Legend
- Gulf Region
l:l Quabec Ragion

l:l Mewfoundland and Labrador Region

4 GULF OF ST LAWRENCE
J/‘r GOLFE DU SAINT-LAURENT

Qb"
0\-%?

A

FRINCE EDWARD ISLAND
ILE-DU-PRINCE-EDOUARD

kilometres

Figure 2-1 Five provinces and three Fisheries and Oceans Canada regions border the Gulf of St.
Lawrence.

2.2 GOVERNMENT DEPARTMENTS AND AGENCIES

Federal (DFO 1997a) and provincial (DFO 1997b) governments play a crucial role in the conservation
and protection of Canadian marine, coastal and estuarine waters and in the management of proposed
and ongoing activities within in these waters. Many marine-based activities are managed at the federal
level with provincial governments taking the lead on most land-based activities. Meanwhile, a number
of these activities, both marine and land-based, operate under legislation from both levels of
government. Joint federal/provincial bodies exist throughout the Gulf of St. Lawrence, representing
the shared interests of both levels of government.



2.2.1 Federal Government Departments

Twelve federal departments (Table 2-1) and numerous federal agencies have some degree of
involvement in the management of marine activities through more than 30 federal legislative acts.
Many federal departments delegate ocean related responsibilities within the Gulf of St. Lawrence to
regional levels within their respective departments including Fisheries and Oceans Canada
(Newfoundland and Labrador, Gulf and Quebec Regions), (Figure 2-1) and Environment Canada
(Atlantic and Quebec Regions). Appendix I provides a list of federal legislation and associated marine
related responsibilities within the Gulf of St. Lawrence.

Table 2-1 Federal departments with legislative responsibility for ocean activities in the Gulf of St.

Lawrence.

Federal Department

Legislation

Fisheries and Oceans Canada

Fisheries Act; Oceans Act; Canada Shipping Act; Coastal
Fisheries Protection Act; Fishing and Recreational Harbours
Act

Foreign Affairs Canada

Coastal Trade Act; Foreign Affairs and International Trade
Act; Oceans Act

National Defence

Canada Shipping Act; International Convention for Safety of
Life at Sea Act; Emergency Preparedness Act; National
Defence Act

Justice Canada

Department of Justice Act

Indian and Northern Affairs

Canada Petroleum Resources Act

Industry Canada

National Research Council Act; Government Organisation Act
Atlantic Canada 1987; Natural Sciences and Engineering
Research Act

Natural Resources Canada

Canada-Newfoundland Atlantic Accord Implementation Act;
Canada-Nova Scotia Offshore Resources Implementation Act;
Canada Oil and Gas Operations Act; Canada Petroleum
Resources Act

Transport Canada

Canada Shipping Act; Coastal Trade Act; International
Convention for Safety of Life at Sea Act; Emergency Act;
National Transportation Act; Pilotage Act; Public Harbours and
Port Facilities Act; St. Lawrence Seaway Authortiy Act;
Navigable Waters Protection Act

Privy Council

Canadian Transportation Accident Investigation and Safety
Board Act

Parks Canada

National Parks Act

Health Canada

Food and Drug Act

Environment Canada

Canadian Environmental Assessment Act (CEAA); Canada
Wildlife Act; Canadian Environmental Protection Act (CEPA);
Fisheries Act (S.36-42); Migratory Birds Convention Act, 1994

2.2.2 Provincial Government Departments

Five provincial governments (Newfoundland and Labrador, Nova Scotia, New Brunswick, Prince
Edward Island and Quebec) have jurisdiction over land-based activities within their respective
provinces bordering the Gulf of St. Lawrence (Figure 2-1), many of which interact directly and
indirectly with the marine environment. In the past, the Government of Canada has delegated a
number of marine related responsibilities to provincial governments including aquaculture licensing
responsibilities within the respective provinces of Newfoundland and Labrador, Nova Scotia, New
Brunswick, and Quebec; and management of diadromous fish species within Quebec to the Quebec
government. Fisheries and Oceans Canada (DFO 19975) provides an overview of the role of
provincial and territorial governments within the oceans sector. There are 28 departments and more
than 100 provincial legislative acts (Table2-2) directly or indirectly governing activities associated




with this marine environment. Meanwhile, provincial legislation is not necessarily coordinated among
the five provinces. Appendix II lists provincial government departments and legislation which have
relevant marine related responsibilities within the Gulf of St. Lawrence.

Table 2-2 Number of provincial departments and legislative acts with marine related responsibilities

in the Gulf of St. Lawrence.

Province Number of Departments Number of Acts
Newfoundland and Labrador 6 13
Quebec 6 68
New Brunswick 7 17
Nova Scotia 7 17
Prince Edward Island 2 3
Total 28 118

2.2.3 Joint Federal/Provincial Management

A number of marine activities throughout the Gulf of St. Lawrence are managed at a joint
federal/provincial level. The Canada-Newfoundland and Labrador Offshore Petroleum Board
(CNLOPB) and Canada-Nova Scotia Offshore Petroleum Board (CNSOPB) manage oil and gas
activities within the offshore regions of Newfoundland and Labrador and Nova Scotia respectively,
representing the shared interests of both levels of government. Similar agreements between the
Government of Canada and the other three provinces (New Brunswick, Prince Edward Island and
Quebec) are still under discussion. In the past, the Government of Canada delegated licensing
responsibilities for aquaculture operations to the provincial governments, but still play a major role in
the development of this industry. The Plan d’Action Saint-Laurent is a joint federal, provincial
(Quebec) and non-governmental program that pursues the mission of cleaning up the St. Lawrence
estuary. There are probably many more activities throughout the Gulf of St. Lawrence that operate
under legislation from multiple levels of government.

2.2.4 Municipal Governments

Numerous municipal governments exist along the Gulf of St. Lawrence, representing a coastal
population of more than 800,000 (Statistics Canada 2001a). Many municipal governments enforce by-
laws to manage activities occurring within municipal boundaries; activities that have the potential to
interact with the marine environment including sewage disposal and development of coastal areas (i.e.
residential, golf course, and agricultural development). At the municipal level, coordination of bylaws
governing coastal activities may be unrealistic due to the large number of municipalities
(approximately 400) bordering the Gulf of St. Lawrence. Municipal governments have the potential to
contribute to the sustainability of coastal and marine areas through responsible coastal and
infrastructure planning.

2.3 FEDERAL AND PROVINCIAL LEGISLATIVE REPRESENTATION

Federal legislative ridings (electoral districts) each have an elected member that represents residents of
that riding at the federal level of government. Similarly, all provinces are divided into provincial
legislative ridings (electoral divisions); each having an elected member to represent residents of the
respective ridings at the provincial level of government. Geographically, federal and provincial
legislative ridings overlap; with each federal legislative riding consisting of more than one provincial
legislative riding.

2.3.1 Federal Legislative Ridings

The provinces of Newfoundland and Labrador, Quebec, New Brunswick, Nova Scotia, and Prince
Edward Island are represented in the Canadian legislature by representatives from 107 electoral
ridings (Elections Canada 2004). There are 21 ridings located, in whole or in part, adjacent to the Gulf




of St. Lawrence: Newfoundland and Labrador (3), Quebec (6), New Brunswick (4), Nova Scotia (4)
and Prince Edward Island (4); (Table 2-3).

Table 2-3 Federal legislative electoral districts bordering the Gulf of St. Lawrence.

Province Federal Legislative Electoral District

Newfoundland and Labrador Labrador; Random-Burin-St. George’s; Humber-St.

Barbe-Baie Verte

Quebec

Gaspésie - Iles-de-la-Madeleine ; Haute-Gaspésie - La
Mitis — Matapédia - Matane ; Rimouski-Neigette —
Témiscouata - Les Basques ; Montmagny - L’Islet —
Kamouraska - Riviére-du-Loup ; Montmorency —
Charlevoix - Haute Cote-Nord ; Manicouagan

New Brunswick

Madawaska-Restigouche; Acadie-Bathurst; Miramichi;
Beausejour-Petitcodiac

Nova Scotia

Cumberland-Colchester; Pictou-Antigonish-
Guysborough; Bras d’Or- Cape Breton; Sydney-
Victoria

Prince Edward Island

Egmont; Malpeque; Hillsborough; Cardigan

2.3.2 Provincial Legislative Ridings

There are 75 provincial legislative ridings (electoral divisions) within five provinces bordering the
Gulf of St. Lawrence (Table 2-4): Newfoundland and Labrador (9), (Elections Newfoundland and
Labrador 2004); Quebec (12), (Le Directeur Général des Elections du Québec 2004); New Brunswick
(17), (Office of the Chief Electoral Officer 2004); Nova Scotia (8); and Prince Edward Island (29),
(Elections Prince Edward Island 2004).

Table 2-4 Provincial legislative electoral divisions bordering the Gulf of St. Lawrence.

Province

Electoral Division

Newfoundland and
Labrador

Cartwright-Lanse au Clair; The Straits and White Bay North; St. Barbe; Humber
Valley; Humber East; Humber West; Bay of Islands; Port au Port; St. George’s —
Stephenville East

Quebec

iles-de—la—Madeleine; Gaspé; Bonaventure; Matane; Matapédia; Rimouski; Riviére-
du-Loup; Kamouraska-Témiscouata; Montmagny - L’Islet; Charlevoix; René-
Lévesque; Duplessis

New Brunswick

Restigouche West; Campbellton; Dalhousie-Restigouhe East; Nigadoo-Chaleur;
Bathurst; Nepisiguit; Caraquet; Lameque-Shippigan-Miscou; Centre-Peninsule;
Tracadie-Shiela; Miramichi Bay; Miramichi-Bay du Vin; Rogersville-
Kochibouguac; Kent; Kent South; Shediac-Cap Pele; Tantramar

Nova Scotia

Cumberland North; Cumberland South; Colchester North; Pictou West; Pictou
Centre; Pictou East; Antigonish; Inverness

Prince Edward Island

Winsloe-West Royalty; Parkdale-Belevedere; Charlottetown-Kings Square;
Charlottetown-Spring Park; Charlottetown-Rochford Park; Stanhope-East Royalty;
Glen Stewart-Bellevue Cove; Sherwood-Hillsborough; Wilmot-Summerside;
St.Eleanors — Summerside; Cascumpec-Grand River; Evangeline-Miscouche; West
Point-Bloomfield;  Alberton-Miminegash; Tignish-Deblois; Borden-Kinkora;
Kensington-Malpeque; Park Corner-Oyster Bed; Crapaud-Hazel Cove; North
River- Rice Point; Winsloe-West Royalty; Stanhope-East Royalty; Souris-Elmira;
Morell-Fortune Bay; Georgetown-Baldwin’s Road; Montague-Kilmuir; Murray
River-Gasperaux; Belfast-Pownal Bay; Tracadie-Fort August




2.4 TRADITIONAL/ABORIGINAL GOVERNANCE

The coastal areas of the Gulf of St. Lawrence have historically been occupied by a number of
Aboriginal groups, the most recent are the Mi’kmaq, Montagnais (Innu), Malecite and Métis,
consisting of 30 Aboriginal bands including 21 First Nations (Figure 2-2); (Appendix III). First
Nations and other Aboriginal groups have a shared interest in the management of coastal and marine
activities and resources within the Gulf of St. Lawrence. The Constitution Act (1982) and the Oceans
Act (1997) respects the historical treaties and traditional rights of Aboriginal people. Aboriginal
people have much to contribute to the management of coastal and marine activities and resources
through their traditional ecological knowledge; knowledge that is an important component of
understanding this complex marine environment.
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Figure 2-2 Aboriginal communities and settlements along the Gulf of St. Lawrence.

2.4.1 Mi’kmagq

Mi’kmagq people reside within all five provinces along the Gulf of St. Lawrence represented by 21
band councils (14 First Nations); (Figure 2-2; Table 2-5). The Federation of Newfoundland Indians
(member of the Congress of Aboriginal Peoples of Canada) represents six band councils and people of
Mi’kmagq ancestry throughout a number of communities along western Newfoundland and Labrador
(Federation of Newfoundland Indians 2004). The Mi’kmaq nation of Quebec has an approximate
population of 4,800 divided among three distinct communities (Listuguj, Gesgapegiac and Gespeg)
along the southern shore of the Gaspé Peninsula (Indian and Northern Affairs Canada 2003). Mi’kmaq
presence along eastern New Brunswick is represented by eight bands: Buctouche First Nation;
Pabineau Mi’kmaq Nation; Burnt Church First Nation; Red Bank/Metepenagiag Mi’kmaq Nation; Eel
Ground First Nation; Indian Island First Nation; Elsipogtog (Big Cove) First Nation; Eel River Bar




Mi’kmaq Nation (New Brunswick Aboriginal Affairs Secretariat 2004). In Nova Scotia, Mi’kmagq is
currently spread throughout Nova Scotia in 13 Mi’kmaq bands or first nations organized into two
tribal councils — Confederacy of Mainland Mi’kmaq and Union of Nova Scotia Indians (Indian and
Northern Affairs Canada 2004). The Pictou Landing First Nation and Paq’tnkek (Afton) First Nation
bands are located along the Gulf of St. Lawrence. Two Mi’kmaq bands exist in Prince Edward Island,
the Abegweit and Lennox Island First Nation (Indian and Northern Affairs Canada 2004).

Table 2-5 Mi’kmaq bands and communities/reserves along the Gulf of St. Lawrence.

Province Aboriginal Bands Aboriginal Communities/
Reserves
Newfoundland and Labrador 6 N/A
Quebec 3 3
New Brunswick 8 17
Nova Scotia 2 7
Prince Edward Island 2 4
Total 21 N/A
2.4.2 Montagnais (Innu)

Along the Gulf of St. Lawrence, the Montagnais (Innu) only occupy areas along the North and Lower
North shores of Quebec (Figure 2-2). Montagnais people in nine communities are represented by
seven band councils: Pakuashipi; La Romaine (Unamen Shipu); Natashquan; Mingan (Ekuanishit);
Uashat mak Mani-Utenam; Betsiamites; and the Essipit (Gouvernement du Québec 2004a). This
population is part of a larger Montagnais First Nations which is the largest First Nations group in
Quebec representing approximately 15,170 people (Indian and Northern Affairs Canada 2004).

2.4.3 Malecite (Maliseet) Nation

Along the Gulf of St. Lawrnence, the Malecite (Maliseet) Nation is located within the Bas-St-Laurent
region of Quebec. In 1989, the government of Quebec recognized the Viger Malecites as the 11"
Aboriginal nation of the province. Faithful to their semi-nomadic lifestyle, the Viger Malecites refuse
to be confined to a reserve and none of them live permanently on either of their federally recognized
reserves of Cacouna or Whithworth (located about 35 km south-west of Cacouna); (Figure 2-2).
Approximately 4,000 members (Cacouna.Quebec 2004) of the Malecite Nation exist in New
Brunswick; however, none of the communities/reserves are adjacent to the Gulf of St. Lawrence.

2.4.4 Métis

The Labrador Métis are a group of approximately 5,000 people of mixed Inuit and European ancestry
who reside primarily within 14 small communities along the south coast of Labrador from Cartwright
to Red Bay. In 1985, the Métis people formed the Labrador Métis Nation (LMN) which has worked to
pursue formal recognition of the Métis people and the subsequent development of Métis Land claims
within southern and central Labrador (Labrador Métis Nation 2004).

2.5 INSTITUTIONAL/INDUSTRY AND ENVIRONMENTAL ORGANIZATIONS

There are numerous non-governmental organizations throughout the Gulf of St. Lawrence that share
an interest in the management of marine activities and resources including economic development
boards and associations, environmental, stewardship and conservation groups, academic and research
institutions, and industry associations.




2.5.1 Economic Development Boards and Associations

Economic development boards and associations throughout the Gulf of St. Lawrence focus on the
socio-economic significance of coastal and marine resources and activities. Economic development
boards and associations are coordinated at the provincial level but operate on a local scale. Working
closely with federal, provincial and municipal governments; economic development boards and
associations support the socio-economic interests of municipalities within their respective economic
zones (Newfoundland and Labrador), counties (Nova Scotia, New Brunswick, Prince Edward Island)
and administrative regions (Quebec); (Table 2-6).

Table 2-6 Economic zones, counties and administrative regions bordering the Gulf of St. Lawrence.

Province Economic Area

Newfoundland and Labrador Economic Zone

Economic Zone 05; Economic Zone 06; Economic
Zone 07; Economic Zone 08; Economic Zone 09;
Economic Zone 10

Quebec Administrative Regions

Cobte-Nord; Saguenay-Lac-Saint-Jean; Capitale-
Nationale; Chaudiére-Appalaches; Bas-Saint-
Laurent Administrative; Gaspésie-iles-de-la-
Madeleine

New Brunswick County

Restigouche County; Gloucester County;
Northumberland County; Kent County;

Westmorland County
Nova Scotia Cumberland County; Colchester County; Pictou
County; Antigonish County; Inverness County
Prince Edward Island Kings County; Queens County; Prince County

2.5.2 Environmental, Stewardship and Conservation Groups

Environmental, stewardship and conservation groups throughout the Gulf of St. Lawrence focus on
the management, conservation and protection of coastal and marine resources and ecosystems. These
groups generally operate at a local or provincial scale, capitalizing on support and resources from
federal and provincial governments.

Quebec (Gingras and Dalcourt 2003) is well advanced in this area, undertaking a review of
community based integrated coastal zone management initiatives that were initiated within the
province between 1996 and 2002 (Gingras and Dalcourt 2003). This review has highlighted the vital
role that interest groups and stakeholders play within such initiatives, and some of the challenges
associated with collaborative approaches and planning processes. The Saint-Laurent Vision 2000 is a
joint federal, provincial and non-governmental program which has evolved from previous
governmental and non-governmental joint ventures that focused efforts on the clean up of the St.
Lawrence estuary (St. Lawrence Vision 2000. 2004). The focus of Saint-Laurent Vision 2000 is to
ensure the protection of ecosystems and human health, and encourage involvement of coastal
communities to facilitate rehabilitation and local use of the St. Lawrence estuary. This commitment
was reinforced through the establishment of three priority intervention zones/zones d’intervention
prioritaires (ZIP) throughout the St. Lawrence estuary and another three in Baie des Chaleurs and
along the Iles-de-la-Madeleine, and Quebec North Shore, each managed by a local ZIP committee
which represents communities within their respective zones. The Saint-Laurent Vision 2000 is
probably the most successful example of integrated management in Québec. Stratégies Saint-Laurent,
a partner of the Saint-Laurent Vision 2000 program, represent 25 organizations including ZIP
committees and environmental groups with interest in the Gulf of St. Lawrence. Plein Cap sur la Mer




represents the maritime regions of Quebec, focusing on identifying and grouping together enterprises
and research centres specializing in the marine sector (Gouvernement du Québec 2002a). There are a
number of other groups within Quebec who focus their efforts on the rehabilitation and conservation
of the Gulf of St. Lawrence and estuary, and numerous watersheds associated with the Gulf of St.
Lawrence.

A number of coastal and marine conservation initiatives exist along eastern New Brunswick, the north
shore of Nova Scotia, Prince Edward Island and western Newfoundland and Labrador. Numerous
community, industry and environmental groups and organizations work together with government to
develop and implement measures to manage ocean and coastal activities. The Atlantic Coastal Action
Program (ACAP) is a community-based program initiated by Environment Canada in 1991
(Environment Canada 2004b). The program encourages the involvement of communities, industry and
other stakeholders at the local level in the decision making on sustainable coastal initiatives. Five
ACAP initiatives currently exist throughout the Gulf of St. Lawrence: Miramichi River Environmental
Assessment Committee (New Brunswick), Pictou Harbour Environmental Protection Association
(Nova Scotia), Bedeque Bay Environmental Management Association and Southeast Environmental
Association (Prince Edward Island), and Humber Arm Environmental Association (Newfoundland
and Labrador).

2.5.3 Academic and Research Institutions

A number of academic institutions throughout the Gulf of St. Lawrence provide educational and
research programs directed at marine related activities. Academic and research institutions develop
modern technology to support ocean activities, and provide scientific advice to government and
industry on ocean related matters.

2.5.4 Industry Associations and Committees

There are numerous industry associations at the local, provincial and national scale that have interest
in the development and management of coastal and marine industry activities in the Gulf of St.
Lawrence. These include industry unions, committees, and associations supporting the development of
the commercial fishing, oil and gas, aquaculture, pulp and paper, and shipping industries just to name
a few.

2.6 SUMMARY

The complex governance structure throughout the Gulf of St. Lawrence provides both challenges and
opportunities toward better managing coastal and marine activities. The greatest challenge is presented
through the multi-jurisdictional setting and the multitude of existing legislation. Does existing
legislation meet the challenges of evolving coastal and marine activities? Legislation is not necessarily
consistent among the five provinces and the federal government. Is there a need to conduct a
regulatory review to identify overlaps in legislation and find common approaches towards managing
and regulating coastal and marine activities? Interest groups such as Aboriginal groups, environmental
and stewardship groups, academic and research institutions, economic development associations,
industry associations and municipalities share a common interest in the management of coastal and
marine activities. Any regulatory review should include the views of these groups.
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3.0 HUMAN SETTLEMENTS

3.1 INTRODUCTION

The objective of this section is to provide an overview of human settlement patterns along the coastal
areas of the Gulf of St. Lawrence, accompanied with a demographic and socio-economic profile of
coastal populations.

The 2001 population census conducted by Statistics Canada was the primary source of information
(Statistics Canada 20015). Census data was available at four scales of spatial resolution: provincial (5
coastal provinces), economic regions (12 coastal economic regions), census divisions or counties (39
coastal census divisions), and census subdivisions (401 coastal census subdivisions). As the three
larger-scale spatial entities included large portions of non-coastal territory and many non-coastal
communities, it was decided to use census subdivisions (municipalities) as the primary scale for data
acquisition. A total of 401 census subdivisions border the Gulf of St. Lawrence.
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Figure 3-1 Economic regions bordering the Gulf of St. Lawrence with 2001 population data for only
the coastal portion of each economic region.

Data for 401 coastal subdivisions were grouped together according to the 12 economic regions (Figure
3-1) adjacent to the Gulf of St. Lawrence. As one region (Chaudiere-Appalaches, in Quebec) included
only six coastal subdivisions (municipalities), it was grouped together with the adjacent Bas-St-
Laurent economic region. It is important to note that this pooled regional data is not representative of
each economic region, but only of its coastal census subdivisions, excluding all non-coastal
subdivisions. The only exception to this is Prince Edward Island, where the entire population of the
province was included in the analysis since coastal subdivisions covered virtually the entire province.
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3.2 DEMOGRAPHIC PROFILE

For each of these coastal census subdivisions, population data was summarized for the following
variables: 2001 population (population size and density); population variation from 1996 to 2001 (to
determine demographic evolution); area of subdivision (to calculate population density); age structure
of the population; education level; land language spoken at home (Statistics Canada 20015).

3.2.1 Population Size and Distribution

According to the 2001 census, the total population of the 401 coastal census subdivisions (mostly
municipalities) was 858,310, which represented 2.86% of the total Canadian population. Rural areas
and small communities still occupy a large portion of the population, with urban centres being
relatively small (Figure 3-2).

The total population includes several small inhabited islands (excluding the islands of Newfoundland
and Prince Edward Island) with a total population of 14,611. These are: Iles-de-la-Madeleine (several
communities, total population 12,824), Anticosti Island (community of Port-Meunier, population 266),
Ile Verte (community of Notre-Dame-des-Sept-Douleurs, population 44), Ille-aux-Coudres (several
communities, total population 1,319), Ile-aux-Grues (community of Saint-Antoine-de-I'Isle-aux-
Grues, population 158). Due to their relative isolation, island communities are particularly dependent
on the marine environment, whether it is for their natural resources, transportation of goods or
economic development. Whether or not island communities have a lesser or greater impact on the
shoreline and marine environment than rural areas is unknown.
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Figure 3-2 Distribution of population along the Gulf of St. Lawrence. (Courtesy of Natural Resources
Canada 2001).
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3.2.2 Population Density

The average population density in the 401 coastal census subdivisions was 9.9 inhabitants per km?;
three times the Canadian average (Table 3-1). The highest density was in Prince Edward Island (23.8
inhabitants per kmz) and along the southern shore of the estuary (coastal portions of the Bas-St-
Laurent + Chaudiére-Appalaches region: 47.4 inhabitants per km®). The lowest densities were along
the coasts of western Newfoundland and southern Labrador (3.4 inhabitants per km?) and along the
Quebec Cote-Nord (North Shore) region (3.6 inhabitants per km?).

It is important to note that the actual densities along the shoreline were probably much greater than
suggested by the data, since within most municipalities, dwellings are usually concentrated along the
shores, with lower densities inland. This pattern of development was likely influenced by the early
development of the commercial fishing industry. In fact, during the past few years, the interest for
shoreline residential and cottage areas has risen substantially in many coastal areas of the Gulf of St-
Lawrence. As a result, the value of shoreline properties and the number of new constructions has risen
dramatically in many areas. This is of course accompanied by an increased pressure on the shoreline
environment.

Unfortunately, data on the actual density of dwellings along the shores was not available.
Nevertheless, the density data presented here give a good idea of the relative densities among regions,
which in turn give a measure of the relative impact these populations might have on the marine
environment.
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Table 3-1 Demographic data for the coastal portions of the 12 economic regions bordering the Gulf
of St Lawrence, and Canada as a whole. Note that since there were only six coastal municipalities in
the Chaudiére-Appalaches region, it was grouped together with the adjacent Bas-St-Laurent region.
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Number of m.m.mlzlpahtles or 57 48 42 11 7 42 19 43 17 4 111 401
census subdivisions
Population
Total population in 2001 65,776 | 91,640 |132,779| 23,599 | 25,699 | 93,444 | 42,728 |131,922| 96,179 | 19,302 |135,242] 858,310 3.0E+07
% variation - 1996 to 2001 -9.8 -7.5 -2.2 -1.2 -4.8 -5.3 -0.3 -5.1 -1.9 -5.1 0.5 -3.8 4.0
Density (people / km?) 34 | 139 | 474 | 121 | 113 | 36 | 163 | 176 | 128 | 50 | 238 9.9 3.3
Age distribution
% < 15 years old 16.9 16.3 15.3 15.1 18.4 19.1 15.5 16.5 18.6 18.4 19.7 17.3 19.1
% 15 to 60 years old 64.5 62.8 63.4 62.6 65.0 66.2 63.8 64.7 61.8 61.1 62.3 63.6 63.7
% > 60 years old 185 21.0 21.4 22.4 16.6 14.6 20.7 18.8 19.6 20.6 18.2 19.1 17.2
Education (pop. > 20 years old)
% with less than 9th grade 20.2 27.9 18.9 242 16.5 21.7 24.2 22.0 9.1 124 1.3 18.7 10.5
% with bacchelor's degree or higher 7.7 6.9 12.2 8.2 7.9 7.7 8.4 9.1 12.0 9.7 12.6 9.9 16.9
Language spoken at home (%)
English only 98.6 7.3 0.1 0.1 0.4 4.2 21.0 33.0 97.5 83.5 95.2 429 61.6
French only 0.1 86.6 98.3 98.8 96.7 85.3 57.2 521 0.2 8.2 1.2 50.5 19.8
English & French 0.9 5.2 15 1.1 2.6 3.0 211 14.2 1.1 71 27 5.2 3.4
Others (non official language onlyor f o, | 68 [ o4 | 01 | 03 | 76 | 06 | o7 | 13 | 11 | oo 14 15.2
with english or french)

Source: Preliminary data courtesy of Statistics Canada 2005.

3.2.3 Demographic Evolution

Between 1996 and 2001, the population along the Gulf of St. Lawrence declined by 3.8% (Table 3-1).
This decline was common to the coastal parts of all 12 economic regions in the study area, except for
Prince Edward Island, where the population increased by 0.5%. The greatest declines occurred in the
western Newfoundland and southern Labrador (-9.8%) and the Gaspesie-Iles-de-la-Madeleine (-7.5%)
regions.

This decline was in contrast to Canadian average where the population increased by 4% between 1996
and 2001. This increase probably reflects an increase of immigrants from other countries, mostly to
urban centres.

3.2.4 Age Structure

The 2001 census indicated that 17.3% of the population was below 15 years of age (Table 3-1), about
9% lower than the Canadian average (19.1%), reflecting lower birth rates in the last 15 years. By
contrast, the percentage of the population above 60 years of age was 11% higher than the Canadian
average. The percentage of the population between 15 and 60 years of age (mostly the active
population) was almost the same as the Canadian average. This data suggests that the population in the
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study area is aging at an even greater rate than is the case in Canada as a whole or perhaps reflects out-
migration of the active workforce (younger families).

It should be noted that Aboriginal communities generally displayed the opposite age structure. In
most cases, over 30% of Aboriginal populations were less than 15 years of age, due to very high birth
rates. In some cases, as much as 40% are less than 15 years of age (Pakuashipi [40.0%] and
Natashquan [40.8%]). In contrast, the percentage aged 60 and over is usually below 8% (Statistics
Canada, 2001), less than half that for Gulf of St. Lawrence as a whole.

3.2.5 Education

The census data indicated that 18.7% of the population had achieved less than a grade nine level
education in 2001 which was substantially higher (43%) than the Canadian average (Table 3-1). In
addition, only 9.9% of the population had obtained a university degree (bachelor’s or higher),
substantially less (72%) than the Canadian average. These differences were even greater in the coastal
portions of the Gaspésie-Iles-de-la-Madeleine region, where as much as 27.9% of population had not
reached the grade nine level and as few as 6.9% had obtained a university degree.

Even in regions displaying the highest levels of education within the study area (Prince Edward Island
and the coastal portion of the North Shore region of Nova Scotia), the proportion of the population
that had obtained a university degree was still lower than the Canadian average (12.6% in Prince
Edward Island and 12.0% along the North Shore of Nova Scotia, vs. 16.9% in Canada). This may
reflect a lower accessibility to higher education within the study area, as it is mostly a rural part of
Canada, with only smaller urban centres or perhaps an out-migration of the more educated portion of
the workforce. This lower level of education probably reflects the older portion of the population,
which is 11% (above 60 years of age) higher along the Gulf of St. Lawrence compared to the
Canadian average.

3.2.6 Language Spoken at Home

In the 2001 census, 42.9% of the population in the study area declared they spoke only English at
home, 50.5% only French, 5.2% both English and French, and only 1.4% declared they spoken
another non-official language, either on its own, or in combination with English and/or French (Table
3-1). This diversity in language use mainly followed provincial boundaries with the vast majority of
the population in Quebec using only French at home and the majority in other provinces using only
English. The exception was in New Brunswick where Moncton-Richiboucto (21.1%) and
Campbellton-Miramichi (14.2%) had the highest use of both French and English at home among the
12 economic regions. Use of languages other than French and English was highest in the Quebec
Cote-Nord (North Shore) region (Table 3-1) where 91% of the 7,100 Innu populations spoke their
own language at home, either on its own, or in conjunction with French (or sometimes with English).

3.3 SOCIO-ECONOMIC PROFILE

For each of the coastal census subdivisions, socio-economic data was summarized for the following
variables: workforce activity data (active, inactive, employed and unemployed population); average
income and distribution of population by income levels; composition of income (employment income
vs. government transfers); and work force classification by industry (Statistics Canada 20015).

3.3.1 Employment

The workforce participation rate (% of population >15 years of age that is active; excludes students,
retirees and chronically unemployed people such as those on welfare) in 2001 was 60.3%, only
slightly lower than the Canadian average of 66.4% (Table 3-2). In contrast, the unemployment rate
(15.9%) was twice as high as the Canadian average (7.4%).
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The lowest participation rate and greatest unemployment rate were recorded for western
Newfoundland and southern Labrador (participation rate: 54.1%; unemployment rate: 28.0%). Prince
Edward Island was the only region which had a participation rate higher than the Canadian average
(69.0% vs. 66.4%). The coastal portions of the Bas-St-Laurent and Chaudiere-Appalaches regions had
the lowest unemployment rate within the study area (10.3%). However, even this was substantially
higher than the Canadian average (7.4%), perhaps underlining both the scarcity and the seasonal
nature of the work.

Table 3-2 Socio-economic data for coastal portions of 12 economic regions bordering the Gulf of St.
Lawrence and Canada as a whole. Note: the six coastal municipalities in the Chaudiére-Appalaches
region were combined with the adjacent Bas-St-Laurent region.
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Employment (pop. > 15 years old)
Participation rate (%) 54.1 53.8 60.8 57.0 58.6 61.7 63.3 57.7 60.9 58.9 69.0 60.3 66.4
Employment rate (%) 39.0 41.9 54.5 49.2 50.2 51.9 51.7 48.1 52.9 474 60.0 50.7 61.5
Unemployment rate (%) 28.0 222 10.3 13.6 14.2 15.9 18.4 16.6 13.1 19.5 13.1 15.9 74
Income (pop. > 15 years old)
Average income ($) 19963 | 21226 | 23811 | 21721 | 24123 | 26486 | 21859 | 21671 | 24213 | 22782 | 23769 | 23059 29769
% with income < 15 000 $ 55.1 51.4 45.0 49.1 50.0 45.2 446 51.3 47.3 49.3 415 47.5 39.2
Composition of income
Employment income (%) 64.0 65.2 70.8 69.4 75.8 776 67.7 67.9 714 65.4 70.8 70.1 771
Transfer payments (%) 26.4 26.9 17.9 212 15.5 15.4 225 23.1 174 225 18.5 20.2 11.6
Other sources (%) 9.5 7.9 11.3 9.4 8.7 7.0 9.8 9.0 11.3 12.0 10.7 9.7 11.3
Work force by industry (%)
Kesource-pased Inaustries
(e.g.: fisheries, agriculture, 11.6 12.8 6.1 6.5 54 127 7.9 11.0 9.2 13.5 13.5 10.5 5.5
faractry )
Manufacturing and construction 17.2 16.4 18.5 15.4 25.6 21.2 32.8 21.3 23.4 20.3 17.8 20.3 19.6
Wholesale and retail trade 17.8 133 16.4 121 15.1 13.7 12.2 14.5 18.0 15.7 13.6 14.9 15.7
Finance and real estate 24 3.1 4.4 34 23 31 3.2 3.3 3.0 2.7 2.8 3.2 5.7
Health and education 20.2 20.8 20.8 21.8 14.3 17.3 14.4 20.2 18.5 16.3 16.2 18.6 16.3
Buisiness services 9.3 9.2 12.8 11.4 1.1 10.0 11.3 9.6 10.8 9.4 11.4 10.7 17.9
Other services 211 243 20.8 295 26.1 221 18.5 20.1 17.3 220 247 21.8 19.3

Source: Preliminary data courtesy of Statistics Canada 2005.

3.3.2 Structure of Workforce by Industry

Resource-based industries such as agriculture, fisheries, forestry and mining employed 10.5% of the
active work force in 2001, almost twice the Canadian average (Table 3-2). Manufacturing and
construction was the largest employer (20.3%), slightly above the Canadian average, while
employment in business services (10.7%) and finance and real estate (3.2%) were below the Canadian
average.
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Many primary resource sector industries provide mostly seasonal work and often lower income. This
may help explain the lower average income, lower employment rate and higher dependence on
transfer payments in the study area when compared to Canada as a whole. This is especially true when
we consider the dwindling marine and forest resources in and around the Gulf of St. Lawrence, as well
as the increasingly global and competitive agricultural markets. Meanwhile, more favourable incomes
are often supported through unionized jobs and stronger product markets.

3.3.3 Income

The average income in 2001 was $23,059 in 2001, 22% less than the Canadian average (Table 3-2).
The lowest average income was in the western Newfoundland and in southern Labrador region
($19,963), 33% less than the Canadian average, while it was highest along the Quebec Cote-Nord
(North Shore) region ($26,486), 11% lower than the Canadian average. It should be noted that along
the Quebec Cote-Nord (North Shore) region, highest incomes were earned by people living in the
urban and industrial areas of Baie-Comeau, Port-Cartier, Sept-iles and Havre-St-Pierre, with the rest
of the population earning, in general, much less.

It is of interest to note that 47.5% of the population along the Gulf of St. Lawrence earned less than
$15,000, compared to 39.2% in Canada as a whole. In western Newfoundland and southern Labrador,
55.1% of the population earned less than $15,000. In Prince Edward Island, which had the lowest
proportion of people earning less than $15,000 (41.5%), this figure was still higher than the Canadian
average (39.2%).

It should be noted here that the relatively lower average income compared to the Canadian average is
counterbalanced (at least in part) by a relatively lower cost of housing and other living expenses on
average due to the predominantly rural and small urban centres.

3.4 SUMMARY

Based on the data presented, one may conclude that the coastal areas adjacent to the Gulf of St.
Lawrence have been experiencing a lower level of socio-economic prosperity than the rest of Canada.
This is illustrated by a lower participation rate in the work force (60.3% in the study area vs. 66.4% in
Canada as a whole), a higher unemployment rate (15.9% vs. 7.4%), a lower average income ($23,059
vs. $29,769), a greater proportion of people earning less than $15,000 (47.5% vs. 39.2%), and a
greater dependence on transfer payments (20.2% vs. 11.6% of average income). This reduced level of
economic opportunity may help explain the population drop of 3.8% along the Gulf of St. Lawrence
between 1996 and 2001, which is reflected by the out migration of an active workforce, a low birth
rate and an aging population in rural areas. Meanwhile, the 4% increase in the Canadian population
may be attributed to other factors: a higher birthrate and an increase of immigrants from other
countries.

The relatively lower level of socio-economic prosperity in the Gulf of St. Lawrence (compared to
Canada as a whole) seems to be correlated with two variables: lower level of formal education and the
importance of the primary sector. First, the percentage of the population without a formal secondary
education is much higher than the Canadian average (18.7% vs. 10.5% in Canada as a whole) while
the population with a university degree is much lower (9.9% vs. 16.9%). Second, the economic
structure in the study area is skewed towards the primary sector, with 10.5% of the active population
working in resource-based industries (such as fisheries, agriculture and forestry), compared to the
Canadian average of 5.5%. These variables raise a number of questions: Does this lower level of
formal education reflect the lack of educational opportunity within rural areas or have much of the
active workforce with a more formal education emigrated to areas providing a higher level of
economic opportunity? In the past, with the economic structure geared towards the primary sector,
there may not have been a requirement for a more formal education. This trend is generally reflected
in the retired population and the older portion of the active workforce.
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While the economic structure of coastal communities along the Gulf of St. Lawrence is based mainly
around primary industries, many depend solely on one industry such as fisheries, forestry or mining.
Single industry communities have a difficult time recovering from adverse changes in an industry,
such as the closure of the commercial cod fishery in the Gulf of St. Lawrence during the early 1990’s.
The downturn in a major industry is often followed by an out migration of an active workforce. The
future of many coastal communities may depend on how well the principles of conservation and
precautionary approach are integrated into municipal and coastal planning, and the ability to capitalize
on emerging industries.
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4.0 HUMAN/INDUSTRIAL ACTIVITIES

4.1 INTRODUCTION

One of the integral elements of integrated management is identifying, describing and understanding
existing or potential activities that either take place within coastal, marine and estuarine areas or
which rely on the resources present within these areas. The United Nations Joint Group of Experts on
the Scientific Aspects of Marine Environmental Protection (GESAMP) indicates that with respect to
marine environments, globally, the greatest harm is often caused by what we do on land and
particularly at the coast rather than at sea (GESAMP 2001).

Within each of the provinces bordering the Gulf of St. Lawrence there are a myriad of ongoing human
and/or industrial activities which have the potential to impact or interact with the physical and
biological components of the marine environment. These range from commercial fishing and marine
shipping to municipal wastewater disposal and agriculture. This document provides an overview of 12
marine and land-based activities that have the potential to impact the Gulf of St. Lawrence ecosystem.
Early within the development of the Human Systems Overview Report it was realized that, rather than
attempting to research and describe every possible human and/or industrial activity occurring within
or adjacent to the Gulf of St. Lawrence, it would be more productive to focus on activities which
represent the greatest potential to interact with and influence the ecological function of the Gulf of St.
Lawrence. These activities include: 1) commercial fishing; i1) aquaculture; iii) oil and gas exploration;
iv) marine transportation; v) coastal and marine tourism and recreation; and vi) land based activities
including municipal wastewater disposal, pulp and paper production, mining and mineral processing,
fish processing, agriculture, dredging and freshwater modulation.

Many other human and/or industrial activities including forest harvesting, ocean disposal, cable and
pipeline corridors, recreational and Aboriginal fishing, and oil storage facilities also occur within or
adjacent to the Gulf of St. Lawrence and estuary. However, these have not been included in the
current version of the Human Systems Overview Report. This report is a living document, as such
subsequent versions should strive to fill and address these gaps.

The purpose of the Human Industrial Activities section is to present a general description of the
foremost human and/or industrial activities that occur adjacent or within the Gulf of St. Lawrence that
are likely to exert some influence or effect on the ecological, biological and physical, aspects of this
ecosystem.

4.2 COMMERCIAL FISHING

4.2.1 Background

The significance of the commercial fishing industry is reflected through a long history of coastal
settlement along the Gulf of St. Lawrence, where marine fisheries have been the primary economic
drivers since European immigrants began settling here more than 500 years ago. The commercial
fishing industry has evolved immensely over this period with the most significant changes and
challenges occurring over the past 30 years or so. More efficient diesel driven fleets employing side
and stern trawls replaced sail and steam driven fleets. More efficient fishing practices and over-fishing
resulted in a need for stringent resource management practices. Prior to 1977, both foreign and
domestic fleets employing bottom trawls heavily exploited Northwest Atlantic waters including the
Gulf of St. Lawrence. In 1977, the United Nations Law of Sea Convention set a 200 mile exclusive
economic zone around Canada, turning over the authority for fishery resources within this zone to the
Government of Canada and allowing only Canadian registered fleets to fish (The United Nations
Convention for the Law at Sea 1998). Canadian fleets employing bottom trawls rapidly increased,
replacing the foreign fleets and continuing to over exploit resources until the early 1990’s. In 1979,
the International Commission for the Northwest Atlantic Fisheries (ICNAF) was replaced by the
Northwest Atlantic Fisheries Organisation (NAFO), a fisheries body that incorporates scientific advice
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and management initiatives of its members. NAFO provides a statistical system of fishing area
delineation throughout the north Atlantic (Figure 4-1) based on the distribution of important
commercial stocks such as cod and haddock (Northwest Atlantic Fisheries Organization 1979). By the
early 1990’s, Atlantic salmon, Atlantic cod and redfish had already experienced significant reductions
in stock biomass and were placed under moratoria. These species have yet to show indications of
stock biomass returning to levels experienced during the 1960’s and 1970’s. In 2003, COSEWIC
suggested that the Laurentian cod stock, along with a number of other Atlantic cod stocks, should be
considered for protection under the Species at Risk Act (SARA). This decision was overturned by the
Minister of Fisheries and Oceans in the spring of 2006, due to a recovery plan being put in place
(Fisheries and Oceans 2006). A number of factors contributing to the collapse of groundfish stocks
include adverse fishing practices, mismanagement of stocks, predation by an escalating harp seal
population, and global warming, just to name a few. Bottom trawlers dominated the Atlantic cod
fishery prior to the 1990’s, accounting for much of the annual catch of Atlantic cod in the Gulf of St.
Lawrence (approximately160,000t (tonnes) annually). Improved technology allowed fleets to find and
exploit greater concentrations of fish. Catches were often misreported and large by-catches of cod
were often taken while harvesting other species (Manson 2002). The Government of Canada was often
criticized for ignoring warnings from the scientific community, and setting Total Allowable Catches
(TAC) too high, even when cod stocks were already in drastic decline.

The data presented in this document represents fish landings and values from 1997 to 2001 and is
weighed against data for 1990-1991; just prior to any moratorium being put in place. While this data
gives a sense of value to the fishery over that time period, it would be interesting to identify trends in
the fishery over a longer period (30 — 40 years). Similarly, the availability of “catch data” over the
same period may identify major targeted fishing areas or movement of fishing effort over time.
Unfortunately, catch data for the Gulf and Quebec regions was not available at time of writing.
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Figure 4-1 NAFO areas and sub-divisions within the Gulf of St. Lawrence.
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Fisheries and Oceans Canada (DFO) is the lead regulatory agency for fisheries (including seals)
management within Canadian waters, obtaining its authority from the Fisheries Act and associated
regulations. In Quebec, the Ministere de 1’ Agriculture, des Pécheries et de I’ Alimentation (MAPAQ),
is responsible for the management and regulation of the commercial fisheries for freshwater and
diadromous species (Gouvernement du Québec 2004b). Within the Gulf of St. Lawrence, the
provincial governments of Newfoundland and Labrador, Quebec, New Brunswick, Nova Scotia and
Prince Edward Island also play a key role in economic development and resource use by supporting
fishery conservation and sustainability.

Management efforts are based on careful considerations of all information, including traditional
knowledge, local knowledge, industry experience, and scientific information available from both DFO
and external organisations. The Fisheries Resource Conservation Council is a federal advisory
committee, which makes public recommendations to the Minister of Fisheries and Oceans regarding
conservation measures for future fisheries (Fisheries Resource Conservation Council 2004). Similarly,
the Canadian Sealers Association communicates their position on the seal hunt, playing an important
role in offering an alternative perspective on the seal hunt to the media and others. The Gulf
Groundfish Advisory Committee, Small Pelagics Advisory Committees, Atlantic Large Pelagic
Advisory Committee and the Gulf Shrimp Advisory Committee, comprised of representatives from
government (federal/provincial), the fishing industry (fish harvesters, processors, and fisheries unions)
and Aboriginal communities, contribute to the consultation process on sustainable fishing practices
and future fisheries. A number of joint DFO and provincial advisory committees also exist throughout
the Gulf of St. Lawrence, contributing to the consultation process for Gulf-wide and local fisheries.
Management of commercial fisheries consists of a complex network of conservation strategies and
restrictions based on consultations and recommendations of stakeholders. DFO provides factual and
up-to-date information to the Minister, diplomatic posts, foreign and domestic media, businesses,
government representatives and citizens through news releases, fact sheets, backgrounders and DFO’s
website (Fisheries and Oceans Canada 2004a).

4.2.2 Groundfish, Pelagics, Shellfish, Marine Plants

Decades of heavy exploitation eventually resulted in a decline in salmon, cod and redfish stocks
during the early 1990°s. A major change occurred in the management of these stocks in 1992 when a
commercial salmon fishery moratorium was introduced followed by a commercial cod fishery
moratorium in 1993 and redfish in 1995. Thousands of jobs were lost from the commercial fishing
industry. The loss of what had been for centuries the key economic driver in most coastal communities
adjacent to the Gulf of St. Lawrence, was mitigated somewhat by government funded retraining
programs for fish harvesters, but unable to find work locally, many families simply packed up and
moved to larger centres. With fewer professional fish harvesters, the fishing industry soon adapted.
The focus broadened to target a number of previously underutilized species and learning from the
mistakes of the past, fisheries management practices were adjusted. Gear restrictions, quotas and
closed areas were introduced as well as limitations on the amount of by-catch.

Available fisheries landings and landed values collected by Fisheries and Oceans Canada, Policy and
Economics Branch, Statistics Division for NAFO sub divisions 4RST (Fig. 4-1) in 1997-2001 were
used to give an overview of recent commercial fishing activity in the Gulf of St. Lawrence. With the
exception of seals, annual commercial landings of all species in the Gulf of St. Lawrence averaged
223,069t in 1997-2001 (Fisheries and Oceans Canada 2004b). The total landed value was just over
$467 million. Herring, shrimp, snow crab, lobster and mackerel were the top five contributors to
landings, accounting for 76% of the total (Fig. 4-2). However, in terms of landed value, lobster, snow
crab, shrimp, herring and cod were the top five species accounting for 88%. Herring accounted for the
single highest percentage (36%) of landings (Fig 4-2), but lobster contributed the highest value (50%)
overall (Fig. 4-3).
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Figure 4-2 Percentage distribution of average annual commercial fishery landings in the Gulf of St.
Lawrence, 1997-2001.
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Figure 4-3 Percentage distribution of average annual commercial fishery landed values in the Gulf of
St. Lawrence, 1997-2001.

The Newfoundland and Labrador portion of the Gulf of St. Lawrence accounted for approximately
19% (40,796t) of commercial landings in 1997-2001 and 9% ($42 million) of the landed value.
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Herring contributed the single highest percentage of the landings (Fig. 4-4) while shrimp was the most
highly valued (Fig. 4-5).

Quebec accounted for 21% (46,886t) of the landings and 26% ($121 million) of the landed value.
Shellfish landings dominated the fishery in this region, accounting for more than 50% of total landings
(Fig. 4-4) and 90% of the total value (Fig. 4-5). Shrimp contributed the single highest percentage of

landings in Quebec, but snow crab was the most highly valued.

New Brunswick, Nova Scotia, and Prince Edward Island accounted for 60% (135,387t) of total
commercial landings in 1997-2001 and 65% ($305 million) of the landed value. Herring, lobster,
snow crab, mackerel, and Irish moss dominated the landings (Fig. 4-4) while lobster, snow crab,
herring, oysters and shrimp were the most highly valued (Fig. 4-5). Herring contributed the single
highest percentage of the landings while lobster was the most highly valued.
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Figure 4-4 Percentage distribution of regional average annual commercial fishery landings, 1997-

2001.
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Figure 4-5 Percentage distribution of regional average annual commercial fishery landed values,

1997-2001.
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Groundfish: Groundfish species (Table 4-1) have historically been the most heavily exploited in the
Gulf of St. Lawrence. In 1997-2001, total landings for all groundfish averaged 17,490t with landings
of Atlantic cod (DFO 2003a), Greenland halibut (DFO 2002a) and American plaice (DFO 20025b)
being the highest (Table 4-1). In comparison, during the mid-1980’s annual Atlantic cod (DFO
2002c¢) landings alone in the Gulf of St. Lawrence exceeded 160,000t and redfish (DFO 20005)
exceeded 70,000t. In 1990-1991, landings had declined to 68,000t for cod and 40,000t for redfish, but
together they still represented 84% of total groundfish landings. The commercial cod fishery was
placed under moratorium from 1992-1996; and again in 2003, but has been reopened to a limited
fishery since 2004.

Total annual groundfish landings increased somewhat during 1997-2001 and were the highest in 1999
at approximately 20,000t (Fig. 4-6). The landed value of groundfish in 1999 was approximately $30
million (Fig. 4-6).
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Figure 4-6  Groundfish commercial fishery landings (metric tonnes) and landed value ($,000) for
the Gulf of St. Lawrence, 1997-2001.

Landings were similar among the three major regions of the Gulf of St. Lawrence in 1997-2001 (Fig.
4-7). Most of the major groundfish species present in the Gulf of St. Lawrence are commercially
harvested. However, some species such as Atlantic halibut (DFO 2002d), Greenland halibut, winter
flounder (DFO 2002¢), witch flounder (DFO 2002f) and yellowtail flounder (DFO 2002g) have
experienced declines in recent years and harvests have been under management restrictions in an
effort to conserve stocks. Commercial groundfish restrictions include monthly quota allocations,
shortened fishing seasons, gear restrictions, and by-catch limitations for species not directly targeted.
Vessels are generally restricted to gillnets and longlines.
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Figure 4-7 Groundfish commercial fishery landings (metric tonnes) in major regions of the Gulf of
St. Lawrence, 1997-2001.
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Table 4-1 Groundfish commercial fishery landings and landed values by species in the Gulf of St. Lawrence 1997-2001.

Common Scientific Occurrence’ Fishing Activity (1997-2001)
4
Name Name Gear Landings Value
(t) ($,000)
American Hippoglossoides Occurs throughout the GSL; most abundant in 4Tfg; depths (73- Seine (47), 1650 1511
plaice platessoides 274m) Gillnet (4R)
Atlantic cod Gadus morhua Northern GSL (4RS,3Pn): spawning (4Rcd); overwinter (3Pn); Gillnet;,longline; 8493 10946
Southern GSL (4TVN): spawning (4Tln; 4Tf); overwinter (4VN; | handline
4VS)
Atlantic Hippoglossus Esquiman, Laurentian and Anticosti Channels (depths 200m +); Longline 258 1459
Halibut hippoglossus 4Tfg; 4R (depths <100m)
Atlantic Anarhichas lupus Slopes of the Esquiman, Laurentian and Anticosti Channels; off longline (by- 60 31
Wolfish/ eastern PEI and Chaleur Bay; depths (50-150m) catch)
Catfish
Greenland Reinhardtius Esquiman, Laurentian and Anticosti Channels (depths 130-500m) | Gillnet 3766 5180
Halibut hippoglossoides
Grenadier Nezumia bairdi Esquiman, Laurentian and Anticosti Channels; depths (183- gillnet (by- 7 3
732m) catch)
Haddock Melanogrammus Northern GSL (4R,3Pn); Southern GSL (4TVW) gillnet (by- 2 2
aeglefinus catch)
Hake Urophycis tenuis Northumberland Strait (4Th); St. Georges Bay, NS (4Tg); Gillnet, longline 291 295
Magdalen Islands (4Tf); Cape Breton Trough (4Tf) (by-catch)
Lumpfish Cyclopterus lumpus | Inshore waters throughout GSL with rocky/stony bottom; Gillnet 12 2
spawning (shallow waters during spring)
Lumpfish Cyclopterus lumpus | Inshore waters throughout GSL with rocky/stony bottom; Gillnet 406 1251
Roe spawning (shallow waters during spring)
Monkfish Lophius Esquiman, Laurentian and Anticosti Channels; depths (70-150m, Gillnet, longline 12 7
americanus 650+m) (by-catch)
Pollock Pollachius virens Occurs in the southern GSL (minor by-catches recorded in Gillnet, longline 3 2
southern GSL and 4Rcd) (by-catch)
Redfish Sebastes fasciatus; 4RST (depths 350-700m); feeding in the upper portion of water Otter trawl 424 346
S. marinus, S. column at night; overwinter 3Pn and 4VN surveys
mentella
Rock cod 9 926
Skate Raja ocellata; R. 4RST (depths 18-900m +) Gillnet, longline 141 43
radiate
Spiny Squalus acanthias 4ST (mid summer); overwinters and spawns offshore along the Gillnet, longline 271 108
Dogfish northeastern U.S.
Window Scophthalmus Occurs in shallow waters with sandy bottom; Magdalen Islands; Gillnet 36 23
Pane/ aquosus Miramichi estuary; Malpeque Bay, PEIL; Port au Port Bay, NL; St.
Spotted George's Bay, NL
Flounder
Winter Pseudopleuronectes | Magdalen Islands; Chaleur Bay; Shediac Valley-Miramichi area; Gillnet 750 626
flounder americanus Northumberland Strait; St. Georges Bay, NS; from Sacred Bay,
NL (4Ra) to St. George's Bay, NL (4Rd); depths (< 40m)
Witch Glyptocephalus St. Lawrence estuary; Cape Breton Trough; southern slope of the Seine, gillnet 515 673
Flounder/ cynoglossus Laurentian Channel; St. George's Bay, NL; eastern slope of the
Greysole Esquiman Channel
Yellowtail Limanda ferruginea | Magdalen Islands; Chaleur Bay; Shediac-Miramichi area; Seine, otter 388 237
flounder Northumberland Strait; St. Georges Bay, NS; St. John Bay and trawl
St. George's Bay, NL; depths (37-91m)
Total of all groundfish species 17490 23670

4 Scott, W. B. and M. G. Scott. 1988. Atlantic Fishes of Canada. Can. Bull. Fish. Aquat. Sci. 219: 731 p.

5 DFO, Canadian Science Advisory Secretariat. Publications: Stock Status Reports http:/www.meds-sdmm.dfo-mp

0.gc.ca/csas/applications/Publications/publicationIndex_e.as;
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Pelagics: From 1997 to 2001, landings of pelagic species averaged 106,435t and were valued at over
$30M (Table 4-2). The commercial salmon (DFO 20035) fishery has been under a moratorium since
1992 due to declining stocks. Herring (DFO 20024), mackerel (DFO 20027) and capelin (DFO 2001;)
are presently the most heavily exploited pelagic species, contributing 95% of the total landings (Table
4-2). From 1997 to 2001, herring, mackerel and capelin landings averaged 81,089t, 14,774t and
5,634t, respectively (Table 4-2). Capelin landings increased rapidly during the late 1970’s from
approximately 2,000t to 10,000t, in response to the Japanese market demand for roe-bearing capelin.
During the mid-1990s, high concentrations of smaller size capelin nearly resulted in a complete
closure of the fishery. Capelin landings reached approximately 9,600t in 1998 before declining
steadily to less than 800t in 2001. Other pelagic species such as Atlantic silversides, Atlantic tomcod,
bluefin tuna, gaspereau alewife and American eel are also important commercial species in recent
years, especially in Nova Scotia and Prince Edward Island. Total annual pelagic landings were
relatively stable from 1997 to 2001 around 100,000t (Fig. 4-8). Total landed value ranged from $20
million to $30 million (Fig.4-8).
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Figure 4-8 Pelagic commercial fishery landings (metric tonnes) and landed value ($,000) for the Gulf
of St. Lawrence, 1997-2001.

Among the three major regions of the Gulf of St. Lawrence, landings of pelagic species were highest
in New Brunswick, Nova Scotia and Prince Edward Island in 1997-2001 (Fig.4-9).
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Figure 4-9 Pelagic commercial fishery landings (metric tonnes) for major regions in the Gulf of St.
Lawrence, 1997-2001.
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Table 4-2 Pelagic commerecial fishery landings and landed values by species in the Gulf of St. Lawrence 1997-2001.

Common Scientific Occurrence’ Fishing Activity (1997-2001)
6 .
Name Name Gear Landings | Value
(t) ($,000)
American Shad | Alosa sapidissima St. Lawrence River and estuary; Major rivers and estuaries throughout gillnets; trap 5 3
Quebec and the Maritime provinces (especially the St. Lawrence; nets; scoop
Miramichi; Shubenacadie Rivers); a few isolated areas along western nets; weirs
NL; overwinter off northeastern U.S.
Atlantic Herring | Clupea harengus Spring spawning stock (spawning in shallow water); Fall spawning stock | seine (4R); 81089 16067
harengus L. (spawning in deep offshore waters); 4R (St. George's Bay, Port au Port gillnet (4S);
Bay; Bonne Bay; St. John Bay, off Pointe Riche, Strait of Belle Isle); 4T seine,
(Escuminac, NB and eastern Magdalen Islands areas; Chaleur Bay); 4S gillnet,trap
(major spawning populations along the Quebec North Shore) (4T)
Atlantic Scomber scombrus Spawning (Magdalen Islands); feeding (throughout major Bays along NL | seine; gillnet 14774 7531
Mackerel L. and NS Gulf shores); overwinter off the northeastern U.S.
Atlantic Menidia menidia 4T (throughout inshore waters and estuaries) 395 250
Silversides
Atlantic Acipenser 4RST; spawning (major rivers along the Quebec North Shore and gillnet; 1 1
Sturgeon oxyrhynchus southern GSL; occurs occassionally along western NL) longline (by-
catch)
Atlantic Microgadus tomcod | Occurs throughout major river systems in the GSL; 4R (Humber River; 56 12
Tomcod Grand and Little Codroy Rivers); 4T (Miramichi)
Bluefin Tuna Thunnus thynnus 4T (Chaleur Bay; northern and eastern PEI; off Cape Breton) angling; 152 3187
longline
Capelin Mallotus villosus 4RST; Esquiman Channel; St. Lawrence estuary seine (4R); 5634 1264
trap (4S -
Quebec
North
Shore); weir
(4ST - St.
Lawrence
Esturary)
Eel Anguilla rostrata Major rivers and estuaries throughout the GSL weir (4S); 133 683
eel trap,
baited pots,
weir, hoop
net (47T);
fyke net,
baited pots
(4R)
Gaspereau Alosa Occurs throughout major river systerms within the southern GSL (4T - trap net; 3305 858
Alewife pseudoharengus Miramichi and Margaree Rivers) and southwestern NL (4Rd - Grand and | weir
Little Codroy Rivers)
Rainbow Smelt Osmerus motdax Occurs within most estuaries throughout the Quebec North Shore, easten | bag net; box 861 1028
NB, NS and western NL; greatest abundance in the Miramichi River net
Shark: Blue; Prionace glauca; Occurs throughout the GSL (during summer and fall) gillnet; 30 33
Shortfin Mako; Isurus oxyrinchus; longlins (by-
Porbeagle Lamna nasus catch)
Total of all pelagic species 106435 30918

6 Scott, W. B. and M. G. Scott. 1988. Atlantic Fishes of Canada. Can. Bull. Fish. Aquat. Sci. 219: 731 p.

7 DFO, Canadian Science Advisory Secretariat. Publications: Stock Status Reports http://www.meds-sdmm.dfo-mpo.gc.ca/cs:

as/applications/Publications/publicationIndex_e.asp
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Shellfish: The downturn in groundfish and some pelagic fisheries has generated new interest in the
shellfish industry, especially for shrimp (DFO 2002k) and snow crab (DFO 2002/). In 1997-2001,
total shellfish landings averaged 92,479t and were valued at over $411M (Table 4-3). Shrimp and
snow crab together contributed over 55% of all shellfish landings and 38% of the landed value (Table
4-3). Lobster (DFO 2002m) has the third highest shellfish landings (23%), but is the highest in terms
of landed value at 55% of the total shellfish value. Icelandic scallops, sea scallops, rock crab,
quahaugs, and oysters are also major contributors to the shellfish industry, while previously under-
utilised species such as toad crab, sea urchin, whelk and various species of clams have created new
opportunities for fish harvesters in the Gulf of St. Lawrence. Both landings and landed values
increased during 1997 to 2001 with total values increasing the most (Fig. 4-10). Total shellfish landed
values peaked in 2000 at over $450 million.
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Figure 4-10 Shellfish commercial fishery landings (metric tonnes) and landed value ($,000) for the
Gulf of St. Lawrence, 1997-2001.

Among the three regions of the Gulf of St. Lawrence, shellfish landings were highest in New
Brunswick, Nova Scotia and Prince Edward Island and lowest in Newfoundland and Labrador in
1997-2001 (Fig. 4-11).
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Figure 4-11 Shellfish commercial fishery landings (metric tonnes) for major regions of the Gulf of St.
Lawrence, 1997-2001.

32



Table 4-3 Shellfish commercial fishery landings and landed values by species in the Gulf of St. Lawrence 1997-2001.

Common Scientific Occurrence’ Fishing Activity (1997-2001)
8 .
Name Name Gear Landings | Value
(t) ($,000)
Bar Clam Spisula solidissima 4T (most abundant along the northern and eastern coasts of PEL the | hydraulic 546 660
Northumberland = Strait, and near Kouchibouguac and Cape | dredge
Tormintine, NB); depths (1-25m)
Green Sea Strongylocentrotus Occurs throughout the GSL; occupying hard and rocky substrate at | whelk pot; 67 104
Urchin droebachiensis depths of 1-200m; most abundant at depths of 1-10m diving
Iceland Chlamys islandica 4RS (commercial aggregates found in the Strait of Belle Isle, along | scallop drag 1080 1683
Scallop the Quebec North Shore, around Anticosti Island and along the
north shore of the Gaspe Peninsula)
Lobster Homarus americanus Localised populations occur throughout the GSL (depths 1-40m) lobster pot 21502 227689
Northern Mercinaria mercinaria | 4T (most abundant in the Miramichi and Cocagne areas of NB, the | hand tool 892 2997
Quahaug Hilborough area of PEI, and near Pugwash and Wallace, NS)
Oyster Crassostrea virginica 4T (commercial aggregates found in Malpeque Bay, Summerside | hand rake and | 3190 7585
Harbour, and Hillborough and West Rivers, PEIL; and bays and | tong
estuaries between Carquet Bay and Miramichi Bay, NB)
Razor Clam Ensis directus 4T (intertidal zones of sand, mud and gravel) hand tool 13 13
Rock Crab Cancer irroratus Occurs throughout the GSL (depths 1-40m); major target areas are | crab pot 6246 4021
from Chaleur Bay to western Cape Breton, around the Magdalen
Islands, and along the north shore of the Gaspe Peninsula)
Sea Scallop Placopecten 4ST (commercial aggregates found in Northumberland Strait, | scallop drag 4607 8555
magellanicus Chaleur Bay, Magdelan Islands, St. Georges' Bay, NL and Port au
Port Bay, NL)
Shrimp Pandalus borealis Occurs along the slopes of the Esquiman, and Anticosti Channels, | Otter trawl 27432 40385
and St. Lawrence estuary (depths 150-350m)
Snow Crab Chionoecetes opilio Occurs throughout the GSL on a variety of bottom substrates conical trap; 24281 114167
Japanese trap
Soft Shell Mpya arenaria 4T (commercial aggregates found in the Tracadie, Miramichi, | clam rake and | 1060 2305
Clam Richibouctou and Bouctouche areas of NB, and all along the eastern | shovel (NB);
and southern coasts of PEI) hydraulic
dredge (PEI)
Squid 1llex illecebrosus Occurs throughout the GSL (Sporadic migration patterns, changing | handline 3 2
from year to year)
Stimpson’s Mactromeris polynyma | 4ST (commercial aggregates found along the Quebec North Shore, 251 163
Surf Clam east coast of the Magdalen Islands, northern PEI, the Gaspe coast,
and west coast of Cape Breton Island)
Toad Crab Hyas. Sp Occurs throughout the GSL (depths 1-60m, but most common at | crab pot 527 324
depths of 35-50m)
Waved Buccinum undatum 4RS (depths 1-30m) whelk pot 780 599
Whelk
Total of all shellfish species 92479 411251

8 Scott, W. B. and Scott, M.G. 1988. Atlantic Fishes of Canada. Can. Bull. Fish. Aquat. Sci. 219: 731 p.

9 DFO. Canadian Science Advisory Secretariat. Publications: Stock Status Reports http://www.meds-sdmm.dfo-mpo.gc.ca/cs:

as/applications/Publications/publicationIndex_e.asp
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Marine Plants: Harvesting of marine plants is relatively new in the Gulf of St. Lawrence with activity
concentrated mainly in Prince Edward Island. Species of interest include Irish moss (Chrondrus
crispus) and wire weed (Furcellaria lumbricalis), (DFO 2000a). High concentrations of wire weed
exist along the western portion of Prince Edward Island near Miminegash and Tignish. Irish moss
occurs throughout much of Atlantic Canada’s inter-tidal zone. Marine plant landings averaged 13,337t
in 1990-1991 and 6,666t in 1997-2001. Harvesting of marine plants is directly influenced by market
demand and fluctuates from year to year. Annual harvests declined somewhat from 1997-2001 (Fig. 4-
12).

Figure 4-12 Marine plant commercial landings (metric tonnes) for major regions of the Gulf of St.
Lawrence, 1997-2001.
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4.2.3 Commercial Seal Hunt

The commercial seal hunt in Atlantic Canada dates back a couple of centuries. The industry grew
throughout the 20" century, largely to meet the demand for fur. The estimated landed value (based on
average prices paid to sealers) of harp seals (Atlantic Canada) in 2001 was $5.5 million. The value
increased to $21 million in 2002 due to extremely favourable market conditions (DFO 2003¢). The
seal hunt provides many fish harvesters throughout Atlantic Canada with an alternative income
especially since the downturn of the groundfish fisheries. In recent years, personal use sealing
licences have been issued to residents adjacent to sealing areas in Newfoundland and Labrador (south
of 53°N latitude), the Quebec North Shore, the Gaspé Peninsula and the fles-de-la-Madeleine.

Six species of seals inhabit Canadian Atlantic waters, four of which are found in the Gulf of St.
Lawrence: Harp seal (Phoca groenlandica); Hooded seal (Cystophora cristata); Grey seal
(Halichoerus grypus); and Harbour seal (Phoca vitualina).

The replacement yield'® is used as a benchmark for sustainable management of seal populations. In
response to declining seal populations and landings during the 1960s, a number of restrictions were
put in place including the establishment of a total allowable catch (TAC) on seal landings. A Royal
Commission on Seals and Sealing, chaired by Judge Albert Malouf, implemented a new policy in
1987 in response to the European Economic Community (EEC) decision to stop the import of
sealskins. This new policy provides much of the guidance for DFO’s existing management approach
on sealing."" Following the implementation of this policy, the seal hunt became a coastal activity
engaged by people in rural and coastal communities that targeted mostly juveniles and older seals.
Other measures adopted by the sealing industry and the Canadian government to ensure the healthy
management and exploitation of this resource include the policy of distributing licenses for the seal
hunt in eastern Canada, humane hunting practices (Article 8 of the Law on Marine Mammals) and the
viable management strategy for oceans (National Round Table on the Environment and Economy,
1998). 12 Upon implementing the Atlantic Seal Hunt 2003 — 2005 Management Plan, DFO has
adopted an Objective-Based Fisheries Management (OBFM) approach for harp seals. This
management model uses control rules and reference points to establish management measures for a
fishery. B This approach has not yet been applied to other seal species due to lack of available data
regarding these species.

The TAC for harp seals has increased continuously for Atlantic Canada since being introduced in the
1960s. Yet more harp seals are recruited into the populations than are harvested and, except for 1998,
the number of harp seals harvested has not surpassed the prescribed quota (Table 4-4). There is no
hunt for hooded seals in the Gulf of St. Lawrence and the harvesting of grey seals is minimal. The
hunt for grey seals is limited to a traditional hunt on a small scale in a zone off les-de-la-Madeleine.
There is no commercial hunt for harbour seals in the Gulf of St. Lawrence. Table 4-5 highlights the
TAC implemented under the Atlantic Seal Hunt 2003 — 2005 Management Plan.

10 The replacement yield is the number of animals that can be taken in a given year without reducing the total population of the next year.

11 A Royal Commission on Seals and Sealing implemented a new policy in 1987 prohibiting the use of large ships during the hunt; hunting of whitecoats and
bluebacks (harp and hooded seal pups respectively); and the use of nets except for traditional hunts North of the 53rd parallel.

12 Lauzon, M. and Dallaire, P. 2002. Portrait of the Commercial Seal Hunt in the Gulf of St. Lawrence. (unpublished)

13 Reference points are pre-established population levels that trigger specific management actions when they are reached. Control rules are specific, pre-established
actions that are triggered at certain reference points. Control rules include measures such as a lower TAC, changes to season length and area closures. Reference

points have been set at 70%, 50% and 30% of 5.5 million (the maximum observed size of the harp seal herd) for the duration of the management plan.
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Table 4-4 Annual TAC and landings for the commercial harp seal hunt in Atlantic Canada, 1972-

2002.
YEAR 1972-82(1983-95[1996  [1997 [1998 [1999 [2000 [2001 |2002
TAC (000’s) 175 186 250 275 275 275 275 275 350
Landings (000’s) 165' 52! 242 264 282 244 92 226 312

Source: DFO 2003.

Table 4-5 Total allowable catch implemented under the Atlantic Seal Hunt 2003 — 2005 Management

Plan.
Species Total Allowable Catch (TAC)
Harp seal 975,000 over three years with an annual TAC up to 350,000 in any two

years provided that the combined TAC over three years is maintained by a

reduction in the TAC in the other years.

Hooded Seal

The TAC remains at 10,000 per year. As in previous years, there will be no

hunt of hooded seals in the Gulf of St. Lawrence.

Grey Seal

A small harvest of grey seals is allowed in areas other than Sable Island.

Harbour Seal

There are no TACs or allocations set on these species. Licenses and permits

are used to control any commercial harvest of these seals.

Source: DFO 2003.

The Gulf of St. Lawrence is divided into 17 commercial sealing zones. Zones 10 — 12 fall under the
jurisdiction of the Newfoundland and Labrador Region; Zones 13 — 20, Quebec Region; and Zones 21
— 26, Gulf Region (Figure 4-13).
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Figure 4-13 Commercial sealing zones in the Gulf of St. Lawrence and estuary.

DFO issues three classes of seal licenses: Professional Hunter License; Assistant Hunter License and
Personal Use License. In 2002, DFO issued 14,435 licenses. As in previous years, no licenses were
issued to the province of New Brunswick. Residents of Labrador north of 53°N latitude do not require
a licence to hunt seals for subsistence purposes. Since 1995, personal use sealing licences have been
issued to residents adjacent to sealing areas in Newfoundland and Labrador (south of 53°N latitude),
the Quebec North Shore, the Gaspé Peninsula and the les-de-la-Madeleine. These are areas hard-hit
by the groundfish fishery closures. This type of licence allows the holder to take up to six seals for
personal consumption. Table 4-6 provides a breakdown of licenses issued during the 2002 commercial
seal hunt.

Table 4-6 Number of seal licenses issued in Atlantic Canada in 2002.

Province Professional Assistant Personal Total [# of vessels > 35°
Use

E;t\;: Z‘(’i‘(‘)‘r‘dla“d and 7,200 3,788 1,235 12,223 705
Quebec 1,455 194 526 2,175 60
INova Scotia 1 20 21
Prince Edward Island 12 4 16 8
Total 8,668 4,006 1,761 14,435 773
Source: DFO 2002.

The majority of sealing occurs between early March and May, beginning around the second week in
March off the Iles-de-la-Madeleine, and about the second week in April off the west coast of
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Newfoundland and Labrador. The timing of hunt activities in the Gulf of St. Lawrence depends
largely on the movement of ice floes on which seals are located. The peak commercial hunt in the
Gulf of St. Lawrence is in March, although sealing does occur along the Quebec North Shore in
January and February. In certain circumstances, DFO has authority to alter the season closure through
a modifying order. Table 4-7 provides an overview of season openings for the commercial seal hunt in
the Gulf of St. Lawrence.

Table 4-7 Season start and end dates for the commercial seal hunt in the Gulf of St. Lawrence.

Species Season Start and End Dates Hunting Areas
Harp seal November 15 to May 15 10 to 17, 20, 22 and 26
Closed 18,19, 21, 23, 24 and 25
Hooded seal November 15 to May 15 12
Closed 10, 11, 13 t0 26
Grey seal January 1 to February 28 20
Controlled by condition of license 10to 19, 21 to 26
Harbour seal Closed 10 to 26

Source: DFO 2003.

Seal landings in the Gulf of St. Lawrence vary from year to year as a result of accessibility to the herd
which is greatly influenced by seasonal ice coverage. Seal landings between 1992 and 2001 varied
from a minimum of 4,915 in 1993 to a maximum of 143,094 in 2001 (Figure 4-14). Gulf of St.
Lawrence landings account for an average of 30% of total annual landings (Gulf of St. Lawrence and
Front combined). Harp seals account for the majority of landings in the Gulf of St. Lawrence. An
estimated 312,000 harp seals were landed in the Gulf of St. Lawrence and the front in 2002. From
1992 to 2001, Newfoundland and Labrador accounted for 41% to 87% of total harp seal landings in
the Gulf of St. Lawrence, while the Iles-de-la-Madeleine and Quebec North Shore accounted for an
average of 25% and 3% respectively, and Nova Scotia and Prince Edward Island 2%. Although
abundant on the front, hooded seal landings are largely absent (min 0; max 42 between 1992 and
2001) in the Gulf of St. Lawrence. Landings of grey seals are minimal (min 0; max 364 between 1992
and 2001) in the Gulf of St. Lawrence with harvesting concentrated in the southern Gulf of St.
Lawrence.
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Figure 4-14 Seal landings (all species) in the Gulf of St. Lawrence, 1991-2001. Preliminary data
courtesy of DFO (2002).

4.2.4 Summary

Total commercial fishery landings in the Gulf of St. Lawrence declined in recent years. Excluding
seals, annual commercial landings in the Gulf of St. Lawrence averaged 223,069t in 1997-2001, 32%
lower than five years earlier in 1990-1991, immediately prior to any commercial groundfish fishery
moratorium (Table 4-8). In contrast, landed value has increased. Total landed value averaged over
$467 million in 1997-2001 compared to $295 million in 1990-1991, a 58% increase.

Table 4-8 Average annual landings and landed values of commercial fisheries species (except seals)
within the Gulf of St. Lawrence 1997-2001 and 1991-1990.

1997-2001 1990-1991
Region Landings (t) Landed Value ($) Landings (t) Landed Value ($)
NL 40,796 41,765,000 77,513 40,340,000
Quebec 46,386 120,751,000 74,086 80,086,000
NB, NS, PEI 135,387 304,589,000 178,521 174,991,000
TOTAL 223,069 467,105,000 330,120 295,417,000

This change is attributed to a combination of low abundance of some species, moratoria, management
restrictions and a shift to more highly valued species or previously underutilized species. Groundfish
landings contributed only 8.0% of commercial landings in 1997-2001 compared to 38.7% in 1990-
1991 (Table 4-9). In the same period, pelagic landings increased by 39% and shellfish landings
increased by 80%. This increase in shellfish and to a lesser extent in pelagic landings not only reflects
the reduction in direct groundfish effort, but also increased fishing effort in some areas for previously
underutilized shellfish such as shrimp, snow crab, rock crab, toad crab, quahaugs, oysters, whelk and
several clam species. The degree to which fluctuating market prices affected landed values is
unknown.
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Table 4-9 Percentage of total landings and landed values by species category for pre- and post -
moratorium fisheries in the Gulf of St. Lawrence.

1997-2001 1990-1991
Species Landings (t) Landed Value () Landings (t) Landed Value ($)
Category
Groundfish 8.0% 5.1% 38.7% 24.1%
Pelagic 48% 6.6% 34.5% 8.2%
Shellfish 41% 88% 22.7% 66.6%
Marine Plants | 3.0% 0.3% 4.1% 1.1%
TOTAL 100 100 100 100

All three of the DFO regions (Newfoundland and Labrador, Gulf, and Quebec) experienced similar
changes to the Gulf of St. Lawrence as a whole. In Newfoundland and Labrador, and Quebec
(especially the Quebec North Shore) where there was historically more dependence on cod and redfish
(84% of groundfish landings prior to 1992), the change was attributable to the moratorium on these
species. Whereas in New Brunswick, Nova Scotia and Prince Edward Island, where the fishery has
traditionally been more diverse, especially among shellfish, the change was more reflective of an
increase in shrimp and snow crab landings plus a number of previously underutilized shellfish species.

The significance of the commercial fishery to coastal communities along the Gulf of St. Lawrence
cannot be overstated. Most of these communities evolved from the commercial fishing industry and
many still are one-industry communities, supported by current fisheries. The annual estimated value of
commercial fish landings in recent years is approximately $500 million, excluding seals. Taking into
account the export value of fish, secondary processing and other fishery related services, it would be
safe to say the commercial fishing industry in the Gulf of St. Lawrence is a billon dollar industry. The
collapse of the Atlantic cod fishery was a major turning point in the industry. Tens of thousands of
jobs were loss causing a flurry of out migration from many coastal communities. It was a period of
industry restructuring including improved management practices, fewer processing plants and the
development of new fisheries targeting underutilized species such as shrimp and crab. While recent
landings of commercial fish species have declined about 30% from pre-moratorium levels, the value
of landings has increased approximately 60% over the same period. A greater demand for product, a
competitive market, and the increased cost of fishing and processing practices have all supported
increases in the value of seafood products. Shellfish species such as lobster, snow crab and shrimp
account for more than 40% of landings and 88% of the landed value in recent years.

The commercial fishery is a complex and controversial subject consisting of significant socio-
economic and ecological factors. Many are concerned that the collapse of the Atlantic cod stocks in
the early 1990s may very well occur again with other species. The Gulf of St. Lawrence is a marine
ecosystem; a food chain that consists of numerous marine species and a complex habitat that supports
the survival of these species. Little is known what affect the collapse of one or more species has on the
entire ecosystem. What effect does the degradation of species at the bottom of the food chain (shrimp,
capelin) have on other species that feed on them? To what extent does global warming effect the
behaviour or survival of marine species? What effect does invasive species have on current fish stocks
and what can be done to prevent the introduction of invasive species? Do current management
practices support a healthy ecosystem? What lessons have been learned from past fishing practices
and the collapse of the Atlantic cod stocks, and how can these lessons be used to create a balance
between sustainable management of this marine ecosystem and the socio-economic demands of
coastal communities that depend on the commercial fisheries?
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As with other industries, the commercial seal hunt is driven by market demand, but is also affected by
changing ice conditions in any given year, and by scrutiny from those who oppose the hunt. Although
the movement of ice floes and ice conditions often determine the degree of effort in any given area,
the majority of the seal hunt occurs on the front (north and east coasts of the island of Newfoundland
and off southern Labrador). In 2002, almost all hunting activity took place in the front. Ice conditions
in the Gulf of St. Lawrence were not conducive to fishing as most of the ice melted ahead of time, also
resulting in increased natural mortality of seal pups (perhaps as much as five times the norm). About
75% of the harp seal pups are born in the front, where ice conditions are generally normal.

4.2.5 Information Gaps

The commercial fishing industry has experienced significant changes during the past 30 years. It
would be important to capture some of these changes and trends within the industry. Unfortunately, at
time of writing, landing and value data for this period was not available for all three regions.
Furthermore, the availability of catch data vs. landing data would provide significant information
regarding fishing effort including general location, types of gear used, and time of year. Similarly,
data showing the distribution of fishing licenses may also provide some light on the level of
involvement within the industry and changes over time. While it would seem appropriate to discuss
fish processing in this section, it was decided to discuss this activity under the section for land-based
activities.
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4.3 AQUACULTURE

4.3.1 Background

The aquaculture industry in the Gulf of St. Lawrence is strong and vibrant and has become a
significant contributor to a diverse economy. The industry, which was almost non-existent a decade
ago, has experienced relatively rapid growth due to technological advances and a growing demand for
seafood. The depletion of a growing number of commercially important species continues to stimulate
the industry. The future potential of the industry is considered to be good, but requires large
investment in research and development in terms of technology, but also in terms of understanding
and controlling potential environmental impacts and learning to co-exist with other human uses of the
marine environment.

The industry is regulated by both federal and provincial legislation including the federal Fisheries Act,
Fish Inspection Act, Navigable Waters Protection Act, Canadian Environmental Assessment Act and
various provincial Aquaculture acts (see Appendices I and II). These pieces of legislation require that
a lease or licence be acquired to operate any aquaculture facility. With the exception of Prince Edward
Island, where Fisheries and Oceans Canada (Aquaculture Division) retains authority, the other
Atlantic provinces bordering the Gulf of St. Lawrence are responsible for their own aquaculture
leasing and licensing process. In the late 1980s, the Government of Canada signed Memorandums of
Understanding (MOU) with the four Atlantic provinces and Quebec, whereby the lead authority
(except for PEI) for aquaculture development was transferred to the provinces. Lead authorities are
responsible for administering their respective legislation for aquaculture development and overseeing
the licensing process including approvals from other provincial and federal agencies (Cook and
Simpson 1995).

Due to the multi-jurisdictional setting of the aquaculture industry, retrieving information was often
difficult and time consuming. The availability of information on the type and location of aquaculture
operations, as well as landings and values were not consistent among the five provinces. This limited
the amount of detail that could be presented in this document. Much of the data for Newfoundland and
Labrador (Government of Newfoundland and Labrador 2004a; 2004b), Quebec (Gouvernement du
Québec 2001a; 2004b) and Nova Scotia (Government of Nova Scotia 2004a; 2004b) were taken from
available online databases. An effort to establish an effective communication link with all jurisdictions
is necessary, as the availability of raw data is important to identify the current status and potential of
the aquaculture industry in the Gulf of St. Lawrence.

In the Gulf of St. Lawrence, a number of government and non-government committees and

associations have also been established to focus on strategic development and to set standard practice
for the industry (Table 4-10).
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Table 4-10 Aquaculture committees and associations in the five provinces bordering the Gulf of St.
Lawrence.

Province Aquaculture Committees and Associations

Newfoundland and Labrador The Newfoundland Aquaculture Industry
Association; Newfoundland Salmonid Growers
Association

Quebec Association des aquaculteurs du Québec ;
Regroupement des mariculteurs du Québec

New Brunswick Aquaculture Association of New Brunswick; New
Brunswick Salmon Growers Association; New
Brunswick Trout Farmers Association; Professional
Shellfish Growers Association of New Brunswick;
and New Brunswick Seafood Processors
Association

Nova Scotia Nova Scotia Aquaculture Development Committee;
Regional Aquaculture Development Advisory
Committees (RADAC); The Aquaculture
Association of Nova Scotia

Prince Edward Island PEI Shellfish Advisory Committee; PEI
Aquaculture Committee; Sea Duck Aquaculture
Working Group; Shellfish Classification Working
Group; Prince Edward Island Aquaculture Alliance;
Prince Edward Island Cultured Mussel Growers
Association, the Island Oyster Growers Group Inc.,
PEI Finfish Association, and the Island Clam
Growers Group

4.3.2 Aquaculture Activity

Approximately 1800 aquaculture sites are distributed throughout the Gulf of St. Lawrence, with 96%
of sites concentrated along the coasts of Prince Edward Island, New Brunswick and Nova Scotia
(Table 4-11; Figure 4-15). Prince Edward Island has the largest amount of aquaculture activity with
approximately 1,100 sites distributed throughout nearly every bay and estuary (Dale Small. Jan. 2004.
Fisheries and Oceans Canada. Fisheries and Aquaculture Management Branch. Charlottetown, Prince
Edward Island. “pers. comm.”). In New Brunswick, 70% of the sites are located between Caraquet
Bay and Miramichi Bay along the northeast coast (Robert Dupuis, Officer of Leasing and Licensing
Unit. Government of New Brunswick, Department of Agriculture, Fisheries and Aquaculture 2004.
“pers. comm.”). In Nova Scotia, aquaculture activity along the north shore occurs from Pugwash to
St. Georges Bay (Government of Nova Scotia 2004a). In Quebec, aquaculture activity occurs along
the Gaspé Peninsula (Rimouski, Baie de Gaspé, La Malbaie, and Maria), Quebec North Shore (Baie
des Sept Iles, Havre-Saint-Pierre, and Blanc Sablon) and the Iles-de-la-Madeleine (Havre-aux-
Maisons and Grande-Entrée); (Gouvernement du Québec 2001a). Activity in Newfoundland and
Labrador is limited, with 17 sites from Robinsons on the southwest coast to Pistolet Bay on the
Northern Peninsula (Government of Newfoundland and Labrador 2004a).

Table 4-11 Shellfish and finfish aquaculture sites in the Gulf of St. Lawrence.

Province Shellfish Finfish Total Sites
Newfoundland and Labrador 7 10 17
Quebec 49 1 50
New Brunswick 520 0 520
Nova Scotia 65 11 76
Prince Edward Island 1,095 0 1,095
Total 1,736 22 1,758
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Although finfish grow-out sites' (Atlantic salmon/rainbow trout) dominate the aquaculture industry
in Atlantic Canada as a whole, shellfish operations (mainly oysters and blue mussels) are the major
contributors in the Gulf of St. Lawrence (Canadian Aquaculture Industry Alliance 2004). Shellfish
operations, account for 99% of aquaculture sites throughout the Gulf of St. Lawrence (Table 4-11,
Figure 4-15). The majority of finfish (Atlantic salmon/rainbow trout) operations in the Gulf of St.
Lawrence are land-based (hatcheries/fish-out ponds) and concentrated along the north shore of Nova
Scotia, with a few seasonal marine grow-out sites distributed along western Newfoundland (Atlantic
cod) and near Baie des Sept iles (flounder and herring) on the Quebec North Shore.
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Figure 4-15 Distribution of aquaculture sites in the Gulf of St. Lawrence. 2003.

Shellfish: Oysters and blue mussels account for approximately 84% of all shellfish aquaculture
activity in the Gulf of St. Lawrence (Table 4-12). However, many sites farm more than one shellfish
species. Other species include sea and bay scallop, Icelandic scallop, quahogs, soft shell clam, bar
clam and sea urchin.

14 Grow-out is a process whereby fish are either captured live from the wild (as in the case of cod) or reared first in a hatchery (salmon & trout) then transferred to

cages in sheltered saltwater bays where they are fed a diet designed to achieve a desired size in the shortest amount of time.
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Table 4-12 Shellfish aquaculture sites bordering the Gulf of St. Lawrence by province.

Province Blue Oyster Sea Icelandic Bay Quahaug | Soft Bar Sea Total
Mussel Scallop | Scallop | Scallop Shell | Clam | Urchin
Clam
NL 6 - 1 - - - - - - 7
Quebec 25 - 19 2 - - 2 - 8 56
NB 28 507 20 - 12 93 33 75 1 769
NS 10 45 - 3 2 2 1 1 65
PEI 284 776 3 - - 1 31 - - 1,095
Total 353 1328 44 2 15 96 68 76 10 1,992

* A number of aquaculture sites contain more than one species, and may be accounted for in more

than one column of the table.

Blue mussel (Mytilus edulis) farms are widely distributed throughout the Gulf of St. Lawrence, with
Prince Edward Island accounting for 81% of sites (Table 4-12). The highest concentrations occur
along northern and eastern Prince Edward Island (Figure 4-15); (Dale Small. Jan. 2004. Fisheries and
Oceans Canada. Fisheries and Aquaculture Management Branch. Charlottetown, Prince Edward
Island. “pers. comm.”). Other operations occur intermittently along New Brunswick’s east coast (8%),
the Nova Scotia north shore (3%), the Gaspé Peninsula, Iles-de-la-Madeleine, North Shore of Quebec
(7%), and western Newfoundland and Labrador (1%). Virtually all Canadian-farmed blue mussels are
grown in suspension'” as opposed to being grown on the bottom.

American oyster (Crassostrea virginica) occurs naturally and within farmed cultures throughout the
southern Gulf of St. Lawrence, with the largest populations (beds) occurring along the coasts of New
Brunswick, Prince Edward Island and Nova Scotia. Off-bottom farming is most commonly used in the
southern Gulf of St. Lawrence.'® Oyster landings are generally a combination of landings from both
natural and farmed beds. Oyster sites are predominant along the western half of Prince Edward Island,
eastern New Brunswick (higher concentrations along the northeast coast) and major bays along the
Nova Scotia north shore (Figure 4-15). More than 1300 oyster sites exist within the Gulf of St.
Lawrence with Prince Edward Island, New Brunswick and Nova Scotia accounting for 58%, 38% and
4% of sites respectively (Table 4-12).

The aquaculture industry is continuously experimenting with a number of other shellfish species
which occur naturally throughout the Gulf of St. Lawrence. Sea-scallop operations occur throughout
the Gulf of St. Lawrence but are mostly concentrated along northeastern New Brunswick, the Gaspé
Peninsula, {les-de-la-Madeleine, and Baie des Sept Iles (Figure 4-15). An experimental Icelandic
scallop operation has been established near Havre-Saint-Pierre on the Quebec North Shore and sea
urchin operations have been developed near Rimouski and Blanc Sablon. An experimental grow-out
site for lobster, snow crab, and rock crab is located near Baie des Sept fles. Soft-shelled clam, bar

15 Typically, long lines consist of 600-ft. ropes anchored securely at both ends, and supported by floats tied at intervals along their length. Hundreds of plastic mesh
or rope collectors are hung on the long lines just before the spat is expected to settle in early summer. By fall, most settled spat has grown to about 15 mm. The spat
is then stripped off the collectors and loaded into lengths of mesh tubing called socks. The socks are then tied at intervals along another long line where the mussels
will grow to market size. This takes 18 months to 3 years, depending on location, water temperature, and the availability of plankton. This technique allows for faster

growth and, higher meat yield, thus eliminating pearls.

16 This technique uses rafts and floating long lines. Collectors ropes coated with a mixture of cement and lime are suspended in the water to collect the settling larvae
spare. The collected spat are grown in suspension until they reach the desired length. Finally, they are separated from the collectors and either planted on the bottom
or held in suspension. Oysters in suspension grow faster and develop plumper meats than those grown on the bottom. It takes approximately 2-3 years to grow an

oyster to market size in suspension versus 5-8 years on the bottom.
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clam and quahaug operations occur along much of the New Brunswick coast, and intermittently along
Nova Scotia, western Prince Edward Island and the Iles-de-la-Madeleine.

Finfish: Finfish operations account for only 1% of aquaculture sites in the Gulf of St. Lawrence (Table
4-13). These sites are predominantly land-based and concentrated along the Nova Scotia north shore,
with a few marine grow-out sites occurring along western Newfoundland and near Baie des Sept iles
on the Quebec North Shore (Figure 4-15; Table 4-13). Climate and ice conditions in the Gulf of St.
Lawrence are not well suited for marine finfish farming with the techniques used today. In the marine
environment, finfish are generally raised in floating cages. These cages are susceptible to extensive
damage by heavy ice conditions in the Gulf of St. Lawrence. Land-based operations consist of
hatcheries, grow-out sites and fish-out ponds for Atlantic salmon, speckled trout and rainbow trout.
Rectangular or circular tanks or concrete runways are generally used for eels. Marine sites along
western Newfoundland are used on a seasonal basis for Atlantic cod grow-out. In Baie des Sept Iles,
an experimental grow-out site exists for herring and winter flounder.

Table 4-13 Finfish aquaculture sites bordering the Gulf of St. Lawrence by province.

Province Atlantic Salmon, Atlantic Cod Other Total
Speckled/Rainbow
Trout

Newfoundland and 2 7 1 10
Labrador

Quebec 0 0 1 1
New Brunswick 0 0 0 0
Nova Scotia 11 0 0 11
Prince Edward Island 0 0 0 0
Total 13 7 2 22

Atlantic salmon (Salmo salar) is an anadromous species that lives in fresh water for the first two to
four years of its life, then migrates to sea, usually for a period of one to two years, before returning to
fresh water to spawn. It is widely distributed throughout the Gulf of St. Lawrence, but has
experienced decline over the past two decades, resulting in a moratorium on commercial harvesting.
Atlantic salmon farming has experienced significant growth in recent years, dominating the industry
in Atlantic Canada and Canada overall. In contrast, Atlantic salmon farming in the Gulf of St.
Lawrence is limited to land-based hatcheries, mostly along the Nova Scotia north shore, where the
salmon are raised to smolt size in fresh water. They are then transferred to floating sea cages outside
the Gulf of St. Lawrence (ex. Bay of Fundy and other marine areas), where they remain for about 18
months until they are ready for market.

Rainbow trout (Oncorhynchus mykiss) are native to western North America and were introduced into
Newfoundland and Labrador in 1887, New Brunswick and Nova Scotia in 1899, and Prince Edward
Island in 1925. The species prefers cool, clear lakes, ponds, and streams, but can tolerate warm water
and may migrate to sea (Steelhead). The rainbow trout is commonly used for fish-farming and as a
standard laboratory animal for tests of water quality. In the Gulf of St. Lawrence, mainly along the
Nova Scotia north shore, farming of rainbow trout is confined to land-based hatcheries and fish-out
ponds (Figure 4-15). Hatchery-raised trout are often transferred to marine grow-out sites outside the
Gulf of St. Lawrence (i.e. Bay of Fundy and Southern Newfoundland and Labrador) where marine
conditions are more favourable.

Atlantic cod (Gadus morhua) are widely distributed throughout the Gulf of St. Lawrence and adjacent
waters. Two stocks have been identified in the Gulf of St. Lawrence: 4RS, 3PN and 4TVN.
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Historically, it is probably the most heavily exploited of all marine species. Following a four year
moratorium (1993 — 1996) in the Gulf of St. Lawrence, commercial fish harvesters were permitted to
fish for Atlantic cod on a limited basis. The use of cod grow-out traps became a common practice with
fish harvesters of western Newfoundland and Labrador during this period (Figure 4-15). The fish are
held and fed in grow-out sites for a few months and harvested during the fall and early winter when
prices tend to be higher."”

Other finfish that have been introduced to the aquaculture industry in the Gulf of St. Lawrence include
arctic char (Salvelinus alpinus), speckled trout (Salvelinus fontinalis) and American eel (Anguilla
rostrata). Speckled trout are generally used to stock fish-out ponds, while char are raised in
hatcheries and transferred to fresh water or marine grow-out sites. One land-based eel operation exists
near the community of Robinsons, on the southwest coast of Newfoundland and Labrador (Figure 4-
15). An experimental grow-out site for herring and winter flounder exists in Baie des Sept lles.

Production and Value: Production and value data presented below were available from all provinces
for 2001 only at time of writing. However, this data was available only for the provinces as a whole,
thus it was impossible to extract data for the Gulf of St. Lawrence alone. New species are
continuously being introduced to the aquaculture industry and are initially produced only by a few or
single operations. However, production and value data for several minor species are often grouped
together for confidentiality purposes.

Aquaculture operations throughout the Atlantic provinces produced approximately 73,000 tonnes of
product in 2001, valued at nearly $292.5 million (Table 4-14); (Government of Newfoundland and
Labrador 20045, Government of Nova Scotia 20045, Government of New Brunswick 20025,
Gouvernement du Québec 2004¢ and Statistics Canada 2004). Atlantic salmon, rainbow trout and
speckled trout grow-out sites accounted for most of the production, especially in New Brunswick
(almost entirely in the Bay of Fundy), but except for a few land-based hatcheries, all Atlantic salmon
and trout production occurred outside the Gulf of St. Lawrence. Shellfish (mainly mussel and oyster)
accounted for at least 35% of the total Atlantic production and approximately 14% of the Atlantic
value in 2001. The major production areas in the Gulf of St. Lawrence are centered on Prince Edward
Island and northeastern New Brunswick (Figure 4-15). In 2001, Price Edward Island accounted for
approximately 79% of shellfish production in Atlantic Canada. Less than one percent of
Newfoundland and Labrador’s aquaculture production occurs in the Gulf of St. Lawrence.

17 Atlantic cod are caught in traditional and/or Japanese cod traps. The cod are then transferred and towed to grow-out sites in either plastic cages or buoyed net systems. The cod
are fed and grown out in these same net systems for a period of 4 to 6 months (generally June — December). This practice has been known to double the weight of cod over a period

of 100 days.
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Table 4-14 2001 Aquaculture production and value statistics for the five provinces bordering the
Gulf of St. Lawrence.

Province Atlantic Trout Blue Oysters | *Other | Total
Salmon | (Rainbow/Speckled) | Mussels Species
Newfoundland | Landings 1,092 1,719 1,452 207 4,470
and (tonnes) -
18
Labrador Value 5,200 9,752 | 3,929 525 | 19,406
($,000) -
Quebec”’ Landings 2,903 492 252 3,647
(tonnes) - -
Value 15,610 640 1,270 | 17,520
($,000) - -
New Landings 33,900 550 750 744 35,944
Brunswick *° | (tonnes) -
Value 180,010 6,100 825 2,040 188,975
($,000) -
Nova Scotia® | Landings | 2,614 2,986 1,619 420 714 | 8,353
(tonnes)
Value 14,361 9,777 2,002 1,203 8907 | 36,250
(8,000)
Prince Edward | Landings 17,506 2,731 76 | 20,313
Island® (tonnes) _ _
Value 23,200 6,324 733 | 30,257
($,000) - -
Total Landings (tonnes) 37,606 8,158 21,819 3,895 1,249 | 72,727
Total Value ($,000) 199,571 41,239 [ 30,596 9,567 | 11,435 | 292,408

* Includes hatcheries and fishout ponds for Atlantic salmon and speckled/rainbow trout, and
aquaculture sites for new candidate species (quahaug, bay scallop, soft shell and bar clam, sea
urchin, Artic char, Atlantic cod, and haddock).

Blue mussel production in Atlantic Canada was valued at $30.5 million in 2001 (Table 4-14). The
industry was dominated by Prince Edward Island, which accounted for 80% of the total production.
Nova Scotia and Newfoundland and Labrador each accounted for seven percent of the total
production, mainly from operations outside the Gulf of St. Lawrence. New Brunswick and Quebec
accounted for four percent and percent respectively.

Opyster production in Atlantic Canada was valued at over $9.5 million in 2001 (Table 4-14). Prince
Edward Island accounted for 70% of the total production, while New Brunswick and Nova Scotia
accounted for 21% and 13% respectively. Production in New Brunswick is concentrated entirely along

18 Government of Newfoundland and Labrador, Department of Fisheries and Aquaculture. Aquaculture production and value (Accessed 2004).

19 Gouvernement du Québec, Agriculture, Pecheries et Alimentation. En un coup d’oeil : Portrait statistique du secteur — edition 2002.

20 Government of New Brunswick, Department of Agriculture, Fisheries and Aquaculture. Sectors in Review : Aquaculture Sector.

21 Government of Nova Scotia, Department of Agriculture and Fisheries. Statistics : Aquaculture Production Sales of Market Sized Products.

22 Statistics Canada. Aquaculture Statistics (2004): Catalogue No. 23-222-XIE http://www.statcan.ca/english/freepub/23-222-X1E/23-222-XIE2004000.pdf (Accessed
2004).
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its east coast. Oyster production in Nova Scotia occurs along the north shore and other coastal areas
outside the Gulf of St. Lawrence. Approximately 63% of Nova Scotia’s oyster operations are located
in Wallace Bay and Tatamagouche Bay (Figure 4-15) within the Gulf of St. Lawrence.

Other species accounted for $11.5 million in production value in 2001 (Table 4-14). Nova Scotia
accounted for 78% of this value, through bar clam, soft shell clam, sea and bay scallop, quahaug, and
Arctic char production. This includes activity both inside and outside the Gulf of St. Lawrence. Sea
scallop, Icelandic scallop, and sea urchin production in Quebec accounted for 11%, and soft shell clam
and sea scallop production in Prince Edward Island represented 6% of the value for that year.
Newfoundland and Labrador accounted for 5%. Although Table 4-14 does not indicate farming of
other species in New Brunswick, approximately 27% of sites contain other species such as sea scallop,
bay scallop, quahaug, soft shell clam, bar clam, and/or sea urchin. Many of these sites may only be in
the developmental stage.

4.3.3 Summary

The aquaculture industry has become a major contributor to the economy of many rural municipalities
throughout the Gulf of St. Lawrence, supported by an increased global demand for seafood products
and a downturn in a number of commercial fisheries in recent years. Shellfish production in the Gulf
of St. Lawrence increased by 17% to 33,900 tonnes in 2001 compared to 2000 (Howllet and Rayner
2003). This was mainly due to increased mussel and oyster production in Prince Edward Island and
New Brunswick. The aquaculture industry in Atlantic Canada will continue to grow as the demand for
seafood increases and the technology for new and emerging species such as seaweed and sea
cucumbers is developed and improved. While Prince Edward Island, Nova Scotia and New Brunswick
have taken full advantage of their provinces’ aquaculture potential (Unic Marketing Ltd 2003),
Newfoundland and Labrador, and Quebec has yet to do the same. Aquaculture potential in these
provinces is limited to the number of secluded bays and inlets, which provide protection from the
elements of the Gulf of St. Lawrence. Given that the Gulf of St. Lawrence is a partially enclosed sea
where the marine space is limited and biodiversity is uniquely adapted, further growth of the
aquaculture industry raises several ecological and socio-economic concerns. For example, the impact
of biological waste, parasites and diseases on wild stocks and the marine habitat are largely unknown.
Escapements from aquaculture operations may result in introduction of exotic species and the
displacement of native species through the spread of parasites and diseases. There is also potential for
user conflicts to develop among aquaculture operations, commercial fish harvesters and other users of
marine areas. Some traditional inshore fishing areas have already been displaced in favour of
aquaculture leases. The growing marine tourism and recreational boating industry will also likely
result in increased competition for available marine area and potential collisions with cages. As the
aquaculture industry continues to grow, oceans managers in the Gulf of St. Lawrence will require a
greater understanding of the distribution of various types of aquaculture operations, their potential
impacts and user conflicts.

4.3.4 Information Gaps

There is very little consistency in the process of collecting and maintaining data among the five
provinces. Harvest and value data, for the most part, were only available for each province as a whole.
To understand the full value of the industry throughout the Gulf of St. Lawrence, it would be
necessary to further breakdown this data for areas along the Gulf of St. Lawrence and also obtain the
export value of product. More research may be required to obtain a better understanding of the
ecological impacts of aquaculture activity (potential to spread disease to wild species; escapement,
introduction of foreign and potentially invasive species, the effects of accumulated biological waste on
local species and marine habitat) and potential conflicts with other ocean activities.
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4.4 OIL AND GAS ACTIVITY

4.4.1 Background

Oil and gas activity in the Gulf of St. Lawrence and surrounding coastal areas is mainly exploratory,
dating back about 160 years. While onshore seismic and drilling operations occur periodically along
coastal areas, seismic operations account for the majority of offshore activity, with only a few
exploratory wells drilled to date. Oil and gas production in the Gulf of St. Lawrence is limited to a few
minor onshore discoveries, but has yet to produce a significant discovery to the magnitude of those of
the Atlantic offshore (Grand Banks and Scotian Shelf) or western Canada. Atlantic Canada offshore
accounts for approximately seven percent of Canada’s total production of oil and natural gas, but is
expected to increase as projections show a 10% decline in the production of light and medium gravity
crude oils from the western Canada sedimentary basins by 2010. Meanwhile, Canada’s petroleum
exports are expected to grow substantially early in the 21* century, as recent studies by the U.S.
Department of Energy suggests that U.S. demand for petroleum products will increase by at least 30%
by 2015. This will result in a change in geographical diversification of the Canadian petroleum
industry, which is already well underway. Combined with record high oil prices in recent years, these
factors have generated a renewed interest in the exploration of sedimentary basins in Atlantic Canada.
While there have been major discoveries off the Grand Banks and Scotian Shelf, many Atlantic
offshore basins are still left unexplored including the Gulf of St. Lawrence.
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Figure 4-16 Offshore/onshore exploration licenses along the Gulf of St. Lawrence. 2006.
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4.4.2 Administrative Structure

The administrative authority for oil and gas resources in the Gulf of St. Lawrence and surrounding
coastal areas is shared by four Atlantic provinces, Quebec and the Government of Canada. A tentative
offshore boundary agreement was reached between the four Atlantic provinces (1964) and Quebec in
1972; an agreement, which was overruled by a tribunal in 2001 to settle an offshore boundary dispute
between Nova Scotia and Newfoundland and Labrador (Gray 2002). During the 1980s, the
Government of Canada signed individual Atlantic Accords with the provinces of Nova Scotia®, and
Newfoundland and Labrador™, thus providing for federal/provincial administration and revenue
sharing of offshore resources within the respective provincial jurisdictions. Under these Accords, two
federal/provincial boards were established to administer offshore oil and gas activities on behalf of the
Government of Canada, and the provinces of Newfoundland and Labrador (Canada — Newfoundland
and Labrador Offshore Petroleum Board (CNLOPB)), and Nova Scotia (Canada — Nova Scotia
Offshore Petroleum Board (CNSOPB)), (Table 4-15). Oil and gas interests within the offshore and
frontier lands® of New Brunswick, Prince Edward Island and Quebec fall under the authority of the
National Energy Board (Table 4-15, Figure 4-17), with the exception of the estuary, which is
administered by the province of Quebec (Table 4-16).
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Figure 4-17 Administrative areas for Canada’s offshore oil and gas interests. Courtesy of Natural
Resources Canada. 2004.

Onshore oil and gas activity within all five provinces is administered by the respective provincial
governments (Table 4-16). Table 4-15 and Table 4-16 provide an overview of administrative
authorities and applicable legislation for oil and gas activities in the Gulf of St. Lawrence and the five
adjacent provinces.

23 Canada-Nova Scotia Offshore Petroleum Resources Accord Implementation Act ( 1988, c. 28 ) http://laws.justice.gc.ca/en/C-7.8/index.html

24 Canada-Newfoundland Atlantic Accord Implementation Act ( 1987, c. 3 ) http:/laws.justice.gc.ca/en/C-7.5/index.html

25 Frontier lands means lands that belong to Her Majesty in right of Canada, or in respect of which Her Majesty in right of Canada has the right to dispose of or
exploit the natural resources, and that are situated in: (a) the Northwest Territories, Nunavut or Sable Island, or (b) submarine areas, not within a province, in the
internal waters of Canada, the territorial sea of Canada or the continental shelf of Canada; but does not include the adjoining area, as defined in section 2 of the

Yukon Act (Canada Petroleum Resources Act, 1995).
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Table 4-15 Administrative authorities and legislation for offshore oil and gas activities in the Gulf of
St. Lawrence and estuary.

Authority | Legislation
Newfoundland and Labrador
Canada-Newfoundland and Labrador Canada- Newfoundland Atlantic Accord Implementation Act

Offshore Petroleum Board

Nova Scotia

Canada-Nova Scotia Offshore Canada-Nova Scotia Petroleum Resources Accord
Petroleum Board Implementation Act

New Brunswick; Prince Edward Island; Quebec (estuary excluded)

National Energy Board Canada Oil and Gas Operations Act

Canada Petroleum Resources Act

Quebec (estuary only)
Ministry of Natural Resources, Wildlife | Mining Act
and Parks

Table 4-16 Administrative authorities and legislation for onshore oil and gas activities for the five
provinces bordering the Gulf of St. Lawrence and estuary.

Authority | Legislation
Newfoundland and Labrador
Department. of Mines and Energy Petroleum and Natural Gas Act
Nova Scotia
Department of Energy Petroleum Resources Act

New Brunswick

Department of Natural Resources Oil and Natural Gas Act

Prince Edward Island

Environment, Energy and Forestry Oil and Natural Gas Act
(Energy and Minerals Division)

Quebec
Ministry of Natural Resources, Wildlife | Mining Act
and Parks

The process of issuing exploration permits and licences vary among jurisdictions and is based on
current legislation for oil and gas (Table 4-15 and Table 4-16) administered by the respective
administrative authorities. The Canada — Newfoundland and Labrador Offshore Petroleum Board,
Canada — Nova Scotia Offshore Petroleum Board, National Energy Board, and the administrative
authorities for the four Atlantic provinces all use a competitive bidding system. The competitive
bidding system provides exploration companies with the opportunity to bid on nominated parcels of
land approved by the issuing administrative authority for exploration, in which the successful bidder
receives an exploration permit or licence for a predetermined period. Quebec, on the other hand,
administers the issuance of exploration permits and licences through a free mining (first come, first
served) process (Government of Quebec 2001).
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4.4.3 Overview of Oil and Gas Activity

The Gulf of St. Lawrence consists of two sedimentary basins: the lower Paleozoic Anticosti Basin and
the upper Paleozoic Maritimes Basin); (Figure 4-18). The Anticosti Basin encompasses the northern
Gulf of St. Lawrence and coastal areas of Quebec, western Newfoundland and southern Labrador. The
Maritimes Basin extends throughout the southern Gulf of St. Lawrence encompassing offshore areas
south of Anticosti Island, and coastal areas of eastern New Brunswick, northern Nova Scotia, Prince
Edward Island, fles-de-la-Madeleine and southwestern Newfoundland and Labrador. In Quebec, the
Anticosti and Maritimes basins cover 225,000 km?; 57% is offshore (Gouvernement du Québec
20015b). Both basins have abundant source rocks, variably permeable and porous reservoir rocks,
numerous traps, and yet both basins remain under-explored.
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Figure 4-18 Sedimentary basins of Atlantic Canada. Courtesy of the Government of Newfoundland
and Labrador: Department of Mines and Energy. 2004.

Oil and gas exploration in the Gulf of St. Lawrence and surrounding coastal areas originated onshore
during the mid 1800s. A number of shallow wells were drilled along the Gaspé Peninsula, western
Newfoundland, western Cape Breton, and within the oil shales of southeastern New Brunswick.
Offshore drilling first occurred off Prince Edward Island in Hillsborough Bay during the 1940s. All
exploratory drilling prior to the 1940s occurred without the support of seismic operations. Seismic
activities date back to the 1940s for onshore operations and the 1960s for offshore operations. Seismic
operations greatly enhanced the potential of identifying basins which may contain significant deposits
of oil or natural gas.

Airguns are commonly used in the marine environment including the Gulf of St. Lawrence. An airgun
array located near the stern of the vessel is positioned below the surface of the water, releasing
compressed air through the water column and the ocean floor, sending powerful sound waves through
rock layers below. The sound waves are reflected back to the surface and are recorded by a series of
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hydrophones attached to one or more streamers that extend (approximately 6 km) from the stern of the
boat. The recorded data provides information on the depth, position and shape of underground
geological formations that may contain crude oil or natural gas (Peterson 2004). Seismic airgun arrays
generate maximum noise levels at source in the 200 — 250 decibel range with a detection range
exceeding 100 km (Davis et al. 1998). During the early 1970s, the Atlantic Geoscience Centre and
industry collaborated to produce seismic profiles of the Gulf of St. Lawrence, covering some 14,000
and 40,000 km of sea floor respectively. More than 60,000 km of offshore seismic reflection data has
been acquired in the Gulf of St. Lawrence since the 1960s (Figure 4-19). A number of offshore
seismic operations have taken place within recent years including activity within the Laurentian
Channel (2002); offshore western Cape Breton (2003), and within the Lower estuary (2004).Onshore
seismic operations involve laying a line of receivers called geophones along the ground, which records
seismic waves from explosives inserted into a series of drilled holes. A more recent onshore process
includes a method called vibroseis, where shock waves are produced using a vibrator vehicle. Two-
dimensional (2-D) seismic surveys cover large areas, and account for the majority of seismic activity
within the Gulf of St. Lawrence to date. Three dimensional (3-D) seismic operations are required to
further explore smaller areas of interest that have been previously identified by 2-D operations,
providing a more detailed picture of the rock formation (Peterson 2004).
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Figure 4-19 Industry seismic activity conducted in the Gulf of St. Lawrence and estuary from 1965 to

1992. Variation in line colouring represents individual seismic projects. Courtesy of the Geological
Survey of Canada. 2004.
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Exploratory drilling has been ongoing periodically since the mid 1800s, but only with the support of
seismic operations since the mid 1900s. Onshore drilling accounts for the majority of drilled wells,
with only a few offshore wells drilled in the Gulf of St. Lawrence to date. Directional drilling26 isa
process that has been used in recent years to access offshore reservoirs from onshore; a practice which
is expected to continue along coastal areas of the Gulf of St. Lawrence. Directional drilling is less
expensive than offshore drilling practices and may incur fewer environmental risks (Canadian
Association of Petroleum Producers 2005).

A number of recent discoveries along eastern Prince Edward Island offshore (East Point — E49 natural
gas well - 1974), the Gaspé Peninsula (Galt gas field — 1983), western Newfoundland (Port au Port #1
oil well - 1994), and southern New Brunswick (McCully natural gas field - 2003) provide evidence of
potential commercial deposits of oil and natural gas. These recent discoveries have generated a
renewed interest for oil and gas exploration throughout the Gulf of St. Lawrence. The following
sections provide a more detailed overview of past and recent exploration activities for each of the five
provincial jurisdictions bordering the Gulf of St. Lawrence.

Oil and gas infrastructure (storage and transportation) within the Gulf of St. Lawrence currently
support operations within other areas of Eastern and Atlantic Canada. The largest petroleum storage
and transhipment facility in the Gulf of St. Lawrence is located in the Strait of Canso at Point Tupper,
Nova Scotia. The facility has the capacity to store 7.6 million barrels of liquid fuels and 55,000 barrels
of butane. The facility accommodates large ocean tankers, as well as smaller tankers which transport
petroleum products to destinations throughout the Gulf of St. Lawrence and Great Lakes. Smaller
storage facilities exist along coastal areas throughout the Gulf of St. Lawrence, supporting marine to
land transhipments of petroleum products. The Maritimes and Northeast Pipeline was constructed in
1999 to transport natural gas from the Sable Offshore Energy Project to destinations in Canada and
northeastern United States (Maritimes and Northeast Pipeline 2005). The pipeline, which extends
from Goldboro, Nova Scotia, northeast through Nova Scotia, and southeastern and central New
Brunswick (Maritimes and Northeast Pipeline 2005), has the potential to support future discoveries of
natural gas within the southern Gulf of St. Lawrence and surrounding onshore areas. Meanwhile,
TransCanada and Petro-Canada has proposed a methane terminal and liquefied natural gas plant for
Gros-Cacouna, Quebec (Energie Cacouna Energy 2004).

Newfoundland and Labrador: First exploration activities along western Newfoun