
This document is a copy of an official work that is published by the Government of 

Canada. This reproduction has not been produced in affiliation with, or with the 

endorsement of the Government of Canada.   



  

 
 
 
 
 
 
 

Marine Use Analysis of the Pacific North Coast 
Integrated Management Area 
 
 
 
 
 
S. MacConnachie, J. Hillier, and S. Butterfield 
 
 
 
 
 
Oceans, Habitat and Enhancement Branch 
Fisheries and Oceans Canada 
4166 Departure Bay Road 
Nanaimo, BC 
V9T 4B7 Canada 
 
 
 
 
 
2007 
 
 
 
 
 
Canadian Technical Report of 
Fisheries and Aquatic Sciences 2677 

 



Canadian Technical Report of 
Fisheries and Aquatic Sciences 

 
 Data reports provide a medium for filing and archiving data compilations where 
little or no analysis is included. Such compilations commonly will have been prepared in 
support of other journal publications or reports.  The subject matter of data reports 
reflects the broad interests and policies of the Department of Fisheries and Oceans, 
namely, fisheries and aquatic sciences. 
 Data reports are not intended for general distribution and the contents must not be 
referred to in other publications without prior written authorization from the issuing 
establishment.  The correct citation appears above the abstract of each report.  Data 
reports are abstracted in Aquatic Sciences and Fisheries Abstracts and indexed in the 
Department’s annual index to scientific and technical publications. 
 Numbers 1 - 25 in this series were issued as Fisheries and Marine Service Data 
Records.  Numbers 26 - 160 were issued as Department of Fisheries and the 
Environment, Fisheries and Marine Service Data Reports.  The current series name was 
introduced with the publication of report number 161. 
 Data reports are produced regionally but are numbered nationally.  Requests for 
individual reports will be filled by the issuing establishment listed on the front cover and 
title page.  Out-of-stock reports will be supplied for a fee by commercial agents. 
 
 

Rapport statistique canadien des 
sciences halieutiques et aquatiques 

 
 Les rapports statistiques servant à classer et à archiver les compilations de 
données pour lesquelles il y a peu ou point d’analyse.  Ces compilations auront 
d’ordinaire été préparées à l’appui d’autres publications ou rapports.  Le sujets des 
rapports statistiques reflètent la vaste gamme des intérêts et des politiques du ministère 
des Pêches et des Océans, c’est-à-dire les sciences halieutiques et aquatiques. 
 Les rapports statistiques ne sont pas destinés à une vaste distribution et leur 
contenu ne doit pas être mentionné dans une publication sans autorisation écrite préalable 
de l’établissement auteur.  Le titre exact paraît au-dessus du résumé de chaque rapport.  
Les rapports statistiques sont résumés dans la revue Résumés des sciences aquatiques et 
halieutiques, et ils sont classés dans l’index annual des publications scientifiques et 
techniques du Ministère. 
 Les numéros 1 à 25 de cette série ont été publiés à titre de relevés statistiques, 
Services des pêches et de la mer.  Les numéros 26 à 160 ont été publiés à titre de rapports 
statistiques du Service des pêches et de la mer, ministère des Pêches et de 
l’Environnement.  Le nom actuel de la série a été établi lors de la parution du numéro 
161. 
 Les rapports statistiques sont produits à l’échelon regional, mais numérotés à 
l’échelon national.  Les demandes de rapports seront satisfaites par l’établissement auteur 
dont le nom figure sur la couverture et la page du titre.  Les rapports épuisés seront 
fournis contre rétribution par des agents commerciaux. 



 
 
 
 
 
 

Canadian Technical Report of 
Fisheries and Aquatics Sciences 2677 

 
 
 
 
 
 

2007 
 
 
 
 
 

MARINE USE ANALYSIS OF THE PACIFIC NORTH COAST INTEGRATED 
MANAGEMENT AREA 

 
 
 
 
 
 

by 
 
 
 
 
 
 

S. MacConnachie, J. Hillier, and S. Butterfield 
 
 
 
 
 
 

Oceans, Habitat and Enhancement Branch 
Fisheries and Oceans Canada 

4166 Departure Bay Road 
Nanaimo, BC V9T 4B7 



 ii

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

© Her Majesty the Queen in Right of Canada 2007 
Cat. No. Fs 97-6/2677E       ISSN 0706-6457 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Correct citation for this publication: 
 
MacConnachie, S., Hillier, J., and Butterfield, S. 2007. Marine Use Analysis for the 

Pacific North Coast Integrated Management Area. Can. Tech. Rep. Fish. Aquat. 
Sci 2677: viii + 188 p. 

 
 



 iii

Table of Contents 
 
LIST OF FIGURES .............................................................................................................v 
LIST OF TABLES............................................................................................................ vii 
ABSTRACT..................................................................................................................... viii 
INTRODUCTION ...............................................................................................................1 
ACRONYMS.......................................................................................................................2 
ALTERNATE ENERGY.....................................................................................................4 

GOVERNANCE ........................................................................................................... 4 
WIND ENERGY........................................................................................................... 5 
TIDAL ENERGY.......................................................................................................... 9 
WAVE ENERGY........................................................................................................ 11 
HUMAN USE ISSUES............................................................................................... 13 

AQUACULTURE..............................................................................................................15 
GOVERNANCE ......................................................................................................... 15 
FINFISH AQUACULTURE....................................................................................... 16 
SHELLFISH AQUACULTURE................................................................................. 17 
MARINE PLANT AQUACULTURE ........................................................................ 18 
ECONOMIC ACTIVITY............................................................................................ 21 
HUMAN USE ISSUES............................................................................................... 25 

COMMERCIAL FISHERIES............................................................................................27 
DATA SOURCES....................................................................................................... 28 
FINFISH FISHERIES OVERVIEW........................................................................... 28 
INVERTEBRATE FISHERIES OVERVIEW............................................................ 49 

CONSERVATION AREAS ..............................................................................................71 
CRUISE SHIP INDUSTRY ..............................................................................................76 

INTERNATIONAL CRUISE INDUSTRY................................................................ 79 
CRUISE LINE ACTIVITY......................................................................................... 80 
POCKET CRUISE SHIP ACTIVITY OVERVIEW .................................................. 82 
ECONOMIC IMPACT OF LARGE CRUISE VESSELS.......................................... 86 
MARINE USE ISSUES .............................................................................................. 88 

DEFENCE AND SECURITY AGENCIES.......................................................................90 
DEFENCE, SECURITY AND PUBLIC SAFETY RESOURCES ............................ 92 
DEFENCE, SECURITY AND PUBLIC SAFETY RESPONSIBILITIES ................ 97 
GROWTH PROSPECTS FOR DEFENCE, SAFETY AND PUBLIC SECURITY.. 99 

FORESTRY .....................................................................................................................100 
GOVERNANCE ....................................................................................................... 101 
ECONOMIC ACTIVITY.......................................................................................... 102 
HUMAN USE ISSUES............................................................................................. 106 
MARINE USE ISSUES ............................................................................................ 108 

MINING...........................................................................................................................110 
GOVERNANCE ....................................................................................................... 111 
ECONOMIC ACTIVITY.......................................................................................... 112 
ACID ROCK DRAINAGE ....................................................................................... 117 
MARINE USE ISSUES ............................................................................................ 119 

OIL AND GAS EXPLORATION ...................................................................................120 



iv 

CURRENT STATUS ................................................................................................ 121 
HISTORY OF EXPLORATION & MORATORIUM.............................................. 121 
PETROLEUM SYSTEM ASSESSMENTS ............................................................. 122 
HUMAN USE ISSUES............................................................................................. 131 

PORTS .............................................................................................................................132 
GOVERNANCE ....................................................................................................... 132 
CANADIAN COAST GUARD STATIONS ASSOCIATED WITH PORTS AND 
SMALL CRAFT HARBOURS................................................................................. 140 

RECREATIONAL FISHING ..........................................................................................147 
GOVERNANCE ....................................................................................................... 147 
EARLY DAYS AND REGULATIONS................................................................... 148 
SHAPING POLICY .................................................................................................. 148 
RECENT CHANGES ............................................................................................... 149 
FISHING ACTIVITY ............................................................................................... 149 
SPECIES AND CATCH LEVELS ........................................................................... 150 
LICENCES AND TYPICAL ANGLERS................................................................. 153 
FACILITIES.............................................................................................................. 153 
ECONOMIC VALUE............................................................................................... 154 
MARINE USE ISSUES ............................................................................................ 155 

SHIPPING........................................................................................................................157 
GOVERNANCE ....................................................................................................... 157 
TRANSPORTATION ............................................................................................... 157 
FERRIES................................................................................................................... 157 
NAVIGATION.......................................................................................................... 160 
AIDS TO NAVIGATION......................................................................................... 160 
HUMAN USE ISSUES............................................................................................. 172 

ACKNOWLEDGEMENTS.............................................................................................173 
REFERENCES ................................................................................................................174 

 



v 

LIST OF FIGURES

Figure 1: Investigative Permits for Alternate Energy Sites ................................................ 6 
Figure 2: Canada’s Installed Wind Capacity (Canadian Wind Energy Association) ......... 9 
Figure 3: Finfish Farms..................................................................................................... 19 
Figure 4: Shellfish Farms.................................................................................................. 20 
Figure 5: BC Farmed Shellfish Production 1991 to 2002 (MAFF, 2004) ........................ 23 
Figure 6: Shellfish Wholesale Value 2002 (MAFF, 2004)............................................... 23 
Figure 7: Trends in BC’s Commercial Landings 1996 to 2005........................................ 28 
Figure 8: Total Trawl Catch.............................................................................................. 30 
Figure 9: Integrated Groundfish Management Areas ....................................................... 31 
Figure 10: Cumulative Groundfish Trawl Effort (Hours) from 1996 to 2004.................. 32 
Figure 11: Outside ZN Cumulative Hook and Line Effort (Hours Soaked) from 1993 to 

2004........................................................................................................................... 34 
Figure 12: Groundfish Schedule II Cumulative Hook and Line Effort (Minutes) from 

1996 to 2004 ............................................................................................................. 35 
Figure 13: ZN Catch in the PNCIMA vs. Coast-wide for 1995 to 2004 .......................... 36 
Figure 14: Hook and Line Schedule II catch in the PNCIMA vs. Coast-wide for 1996 to 

2004........................................................................................................................... 37 
Figure 15: Halibut Cumulative Hook and Line Effort from 1991 to 2004....................... 38 
Figure 16: Sablefish Catch by Trap or Longline 1990 to 2004 ........................................ 39 
Figure 17: Sablefish Cumulative Trap Effort (Number of Traps) from 1996 to 2004 ..... 40 
Figure 18: Sablefish Cumulative Longline Effort (Number of Hooks) from 1996 to 2004

................................................................................................................................... 41 
Figure 19: BC Commercial Salmon Fishery by Species Breakdown 2004 ...................... 44 
Figure 20: Salmon Catch in PNCIMA vs. Coast-wide between 1996 and 2005.............. 44 
Figure 21: Major Stock Assessment and Management Areas for Herring ....................... 46 
Figure 22: Historical Yearly Average for the Commercial Herring Roe Fishery, for Each 

Major Management Region on BC Coast (Data from DFO 2002 Stock Status 
Reports B6-01 to B6-05)........................................................................................... 47 

Figure 23: Recent Yearly Catch for the Commercial Herring Roe Fishery by Gillnet and 
Seine.......................................................................................................................... 47 

Figure 24: Landed Weight of Commercial Invertebrates Averaged from 1995 to 2000.. 50 
Figure 25: Landed Value of Commercial Invertebrates Averaged from 1995 to 2000 .... 50 
Figure 26: Geoduck Cumulative Dive Effort (Hours) from 2000 to 2005 ....................... 52 
Figure 27: Geoduck Catch (Metric Tonnes) in the PNCIMA vs. Coast-wide from 1978 to 

2004........................................................................................................................... 53 
Figure 28: Horse Clam Catch (Metric Tonnes) in the PNCIMA vs. Coast-wide from 1980 

to 2004 ...................................................................................................................... 53 
Figure 29: Opal Squid Catch in PNCIMA vs. Coast-wide from 1982 to 2003 ................ 54 
Figure 30: Shrimp Trawl Management Areas .................................................................. 56 
Figure 31: Shrimp Trawl Catch in PNCIMA and Coast-wide Total from Logbooks ...... 57 
Figure 32: Shrimp Trawl Cumulative Effort (Hours Towed) from 1996 to 2004 ............ 58 
Figure 33: Prawn Catch in PNCIMA and Coast-wide Total from Logbooks................... 59 
Figure 34: Prawn Cumulative Trap Effort (Hours Soaked) from 2001 to 2004............... 60 
Figure 35: Crab Management Areas ................................................................................. 62 
Figure 36: Dungeness Crab Catch in PNCIMA vs. Coast-wide Total ............................. 63 



vii 

Figure 37: Crab Cumulative Trap Effort (Days Soaked) from 2000 to 2004................... 64 
Figure 38 Red Sea Urchin Catch in PNCIMA and Coast-wide Total .............................. 66 
Figure 39: Green Sea Urchin Catch in PNCIMA and Coast-wide Total .......................... 66 
Figure 40: Red Urchin Cumulative Dive Effort (Hours) from 1997 to 2003 ................... 67 
Figure 41: Green Urchin Cumulative Dive Effort (Hours) from 2000 to 2005................ 68 
Figure 42: Sea Cucumber Catch in PNCIMA and Coast-wide Total ............................... 69 
Figure 43: Sea Cucumber Cumulative Dive Effort (Hours) from 2000-2005 .................. 70 
Figure 44: Areas of Marine Protection and Protected Areas in the PNCIMA.................. 75 
Figure 45 Cruise Routes.................................................................................................... 78 
Figure 46: Northland Cruise Ship Terminal and Facilities (PRPA, 2005) ....................... 84 
Figure 47: Marine Traffic and Communications Service Contingency Framework ........ 93 
Figure 48: BC Provincial Emergency Program Areas...................................................... 97 
Figure 49:BCO Oil Spill Response Reference.................................................................. 99 
Figure 50: Ministry of Forests Regions .......................................................................... 103 
Figure 51: Tree Farm Licences and Timber Supply Areas in the PNCIMA .................. 104 
Figure 52: Projected Allowable Annual Cut Source: BC Outreach Network BC Coast 

Report 2003............................................................................................................. 105 
Figure 53: Pulp Mills of BC 2004................................................................................... 109 
Figure 54: Active Mines ................................................................................................. 114 
Figure 55: Former Mines ................................................................................................ 115 
Figure 56: Assessed Industrial Mineral Value................................................................ 116 
Figure 57: Assessed Metals Value.................................................................................. 117 
Figure 58: Location of the Queen Charlotte Basin, Offshore BC with Seismic Reflection 

Data Collected In and On and Off-shore Well Locations....................................... 120 
Figure 59: Offshore Petroleum Tenure (Offshore Oil and Gas) ..................................... 123 
Figure 60: Estimates of Hydrocarbon in Place in the Region of the QCB (Hannigan, 

2001) ....................................................................................................................... 124 
Figure 61: Current Market Value Evaluation for Hydrocarbon Potential of the QCB 

(Whiticar, 2004)...................................................................................................... 125 
Figure 62: Comparison of BC Onshore and Offshore Resource Potentials (Both Proven 

and Unproven) and Economic Valuation (Including All Four BC Offshore Basins)
................................................................................................................................. 126 

Figure 63: Comparison of BC and Jeanne d’Arc Offshore Petroleum Projections ........ 126 
Figure 64: Generated Hydrocarbon (Rohr and Dietrich, 1992)...................................... 128 
Figure 65: Notional Timeline According to Shell Canada (Trollope, 2002).................. 130 
Figure 66: Comparison of Estimated Duration from the Year of Issue of Exploratory 

Licenses to First Production of Hydrocarbon in the QSB ...................................... 130 
Figure 67: TC Operated Ports of BC’s Central and Northern Coast and their 

Classification into Canada Port Authorities, Regional/Local and Remote Port in 
2003......................................................................................................................... 137 

Figure 68 Small Craft Harbours in the PNCIMA Area and their 2003 Status within the 
DFO Small Craft Harbour Divestiture of Management Process ............................ 138 

Figure 69: Employment Needs and Skills for Prince Rupert Container Port Development 
and Operation.......................................................................................................... 144 

Figure 70: Port of Kitimat............................................................................................... 145 
Figure 71: Major Recreational Fishing Areas within PNCIMA..................................... 150 



vii 

Figure 72: Catch by Species 2003 to 2005 - North and Central Coast ........................... 151 
Figure 73: Ten Year Trend for Salmon - North and Central Coast ................................ 152 
Figure 74: Ten Year Trend for Other Species - North and Central Coast ...................... 152 
Figure 75: Fishing Lodges within PNCIMA .................................................................. 154 
Figure 76: BC Ferries Inside Passage and Queen Charlotte Islands Route (BC Ferries)159 
Figure 77: BC Ferries Discovery Coast Route (BC Ferries) .......................................... 159 
Figure 78: Summary of Million Tonnes of Cargo Handled and Port Revenue in Pacific 

Region (Mitchell, 2003).......................................................................................... 163 
Figure 79: Vessel Traffic Density for all Ships in 2003 as Reported by MCTS ............ 165 
Figure 80: Summer Tanker Vessel Traffic in 2003 ........................................................ 166 
Figure 81: Winter Tanker Vessel Traffic in 2003........................................................... 167 
Figure 82: Summer Fishing Industry Vessel Traffic in 2003 ......................................... 168 
Figure 83: Winter Fishing Industry Vessel Traffic in 2003............................................ 169 
Figure 84: Summer Passenger Vessel Traffic in 2003.................................................... 170 
Figure 85: Winter Passenger Vessel Traffic in 2003 ...................................................... 171 
 

LIST OF TABLES

Table 1: Saltwater Finfish Aquaculture Companies Holding Licences (MAFF, 2004) ... 17 
Table 2: 2005 Companies Holding Freshwater Finfish Hatchery/Grow out Licences 

(MAFF, 2004) ........................................................................................................... 22 
Table 3: Shellfish Harvests and Values, 2002 (MAFF, 2004).......................................... 24 
Table 4: 95 Percent of Groundfish Species from the Trawl Fishery ................................ 29 
Table 5: Species of Pacific Salmon Targeted in the Pacific Commercial Fisheries......... 42 
Table 6: Historical Catch (Tonnes) of Pacific Sardine by Statistical Area in the 

Experimental Fishery since 1995 Based on Validated Landings.............................. 49 
Table 7: List of Commercially Caught Invertebrate Species in BC in 1997 .................... 49 
Table 8: Numbers of Vessels and Passengers Traveling from Vancouver or Seattle to 

Alaska in 2004 .......................................................................................................... 81 
Table 9: Numbers of Passengers Expected by Month to Prince Rupert (PRPA, 2005) ... 84 
Table 10: Economic Impact of Cruise Activity in BC and Canada (BREA, 2004).......... 86 
Table 11: Base and Two High Level Tour and Retail Expenditures Projections 

(McDowell Group Inc, 2004) ................................................................................... 87 
Table 12: Regulatory and Legislative Responsibilities .................................................... 90 
Table 13: Canada’s Pacific Fleet ...................................................................................... 94 
Table 14: Characteristics of Active Mines (BCMEM, 2004) ......................................... 110 
Table 15: Main Uses of Commodities Produced at Mines (BCMEM, 2003)................. 118 
Table 16: Exploration and Deposit Appraisal Expenditures by Province and Territory 

2001 to 2004 (NRCAN, 2004)................................................................................ 119 
Table 17: TC ports Divestiture Progress......................................................................... 135 
Table 18: Divestiture Process from TC to Local Interest ............................................... 135 
Table 19: Acts that Regulate the Operation of Canada Port Authorities, Regional/Local 

Ports, Remote Ports and Small Craft Harbours ...................................................... 140 
Table 20: Regional, Local and Remote Ports and Small Craft Harbour Usage.............. 142 
 



viii 

ABSTRACT 

MacConnachie, S., Hiller, J., and Butterfield, S. 2007. Marine Use Analysis for the 
Pacific North Coast Integrated Management Area. Can. Tech. Rep. Fish. Aquat. 
Sci 2677: viii + 188 p. 

 
This report provides an overview of various human activities in the Pacific North Coast 
Integrated Management Area (PNCIMA). The PNCIMA is one of several Large Ocean 
Management Areas created for ecosystem based management of human use in marine 
areas by Fisheries and Oceans Canada. The PNCIMA includes the Pacific coast of British 
Columbia from the Canada-Alaska border to Brooks Peninsula on Vancouver Island and 
Quadra Island and Bute Inlet. The Marine Use Analysis (MUA) is intended to introduce 
interested stakeholders to current data, references, general trends and spatial 
representations pertaining to human activities within the PNCIMA marine environment.  
Alternate energy, aquaculture, commercial fisheries, recreational fisheries, conservation 
areas, cruise industry, shipping and transportation, ports, defence and security, mining, 
oil and gas exploration and forestry are reviewed in this report. 
 
  

RESUME 
 

MacConnachie, S., Hiller, J., and Butterfield, S. 2007. Marine Use Analysis for the 
Pacific North Coast Integrated Management Area. Can. Tech. Rep. Fish. Aquat. 
Sci 2677: viii + 188 p. 

 
Nous faisons un survol des diverses activités humaines menées dans la zone de gestion 
intégrée de la côte nord du Pacifique (ZGICNP). La ZGICNP est l’une de plusieurs zones 
étendues de gestion des océans (ZEGO) créées aux fins de la gestion écosystémique, par 
Pêches et Océans Canada, des activités humaines menées en milieu marin. Elle comprend 
la côte de la Colombie-Britannique, depuis la frontière canado-alaskienne jusqu’à la 
péninsule Brooks, dans l’île de Vancouver, et de là, jusqu’à l’île Quadra et l’inlet Bute. 
L’analyse de l’utilisation du milieu marin (AUM) vise à offrir aux intéressés des données 
récentes, des références, des tendances générales et des illustrations spatiales des activités 
humaines menées dans le milieu marin de la ZGICNP. Nous couvrons dans notre rapport 
les autres sources d’énergie, l’aquaculture, les pêches commerciales, les pêches 
récréatives, les aires de conservation, l’industrie des croisières, la navigation et le 
transport maritimes, les ports, la défense et la sécurité, l’exploitation minière, la 
prospection pétrolière et gazière, ainsi que la foresterie. 
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INTRODUCTION 

As part of the background materials for the recently proposed Pacific North Coast 
Integrated Management Area (PNCIMA), Fisheries and Oceans Canada (DFO) is 
preparing a comprehensive Ecosystem Overview and Assessment Report (EOAR).  The 
PNCIMA is a large area consisting of the inshore waters of the sea, adjoining estuarine 
and freshwater habitats, as well as coastal lands and forests within British Columbia’s 
(BC) Central and North Coast and the Queen Charlotte Islands.  The Marine Use 
Analysis (MUA) is part of the EOAR compendium of work. 
 
The MUA is intended to introduce interested stakeholders to current data (2004-2005), 
references and matters pertaining to human activities within the PNCIMA marine 
environment.  Water and land resource uses directly affecting or occurring in, on or near 
the inshore marine and coastal waters of PNCIMA are included in this MUA.   
 
Although historical information is used to assist in predicting future trends, the materials 
within the MUA chapters are considered to be pictures in time (snapshots of the current 
state of the activities within their respective ecosystems).  As such it draws upon or 
references existing DFO (and other government departments), First Nations, and/or 
public domain information, academic, non-government organizations (NGO), local 
communities, stakeholder, etc. relevant to management of the area to review the 
data/information available and provide key references, general trends and spatial 
representations of the activities. 
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ACRONYMS 

AMD Acid Mining Drainage 
ARD Acid Rock Drainage 
BCMEM BC Ministry of Energy and Mines 
BCO Burrard Clean Operations 
CBSA Canada Border Services Agency 
CEAA Canadian Environmental Assessment Act 
CCG Canadian Coast Guard 
CCGA Canadian Coast Guard Auxiliary 
CFIA Canadian Food Inspection Agency 
CHS Canadian Hydrographic Service 
CPUE Catch Per Unit Effort 
CSA Canadian Standards Association 
CSPA Critical Species Protection Area 
CSSP Canadian Shellfish Sanitation Program 
CWS Canadian Wildlife Service 
DFAM Defined Forest Area Management 
DFO Fisheries and Oceans Canada 
EAO Environmental Assessment Office 
EBM Ecosystem Based Management 
EMA Environmental Management Act 
EC Environment Canada 
EOAR Ecosystem Overview and Assessment Report 
FDP Forest Development Plan 
FPC Forest Practices Code 
GPS Global Positioning System 
GSC Geological Survey of Canada 
HIAB Herring Industry Advisory Board 
IBA Important Bird Area 
IBP International Biological Program 
IHHPC Integrated Herring Harvest Planning Committee 
ILMB Integrated Land Management Bureau 
IMO International Marine Organization 
IQ Individual Quota 
ITQ Individual Transfer Quota 
IVQ Individual Vessel Quota 
JRCC Joint Rescue Coordination Centre 
LRMP Land and Resource Management Plan 
MBS Migratory Bird Sanctuaries 
MCTS Marine Communications and Traffic Services 
MNS Marine Navigation Services 
MOU Memoranda of Understanding 
MPA Marine Protected Area 
MUA Marine Use Analysis 
MWA Marine Wildlife Area 
NGOs Non-government Organizations 
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NMCA National Marine Conservation Area 
NORAD North American Aerospace Defence Command 
NOTMAR Notices to Mariners 
NWA National Wildlife Area 
NWCA North West Cruise Ship Association 
OCAD Office of the Commissioner for Aquaculture Development 
OWC Oscillating Water Column 
PEP Provincial Emergency Program 
PFMA Pacific Fishery Management Area 
PNCIMA Pacific North Coast Integrated Management Area 
POEA Pacific Offshore Energy Association 
PSARC Pacific Science Advice and Review Committee 
PSC Pacific Salmon Commission 
QCB Queen Charlotte Basin 
RCA Rockfish Conservation Areas 
RCMP Royal Canadian Mounted Police 
REET Regional Environmental Emergency Team 
SAR Search and Rescue 
SARA Species at Risk Act 
SOLAS Convention on the Safety of Life at Sea 
TAC Total Allowable Catch 
TC Transport Canada 
TSA Timber Supply Areas 
TSB Transportation Safety Board of Canada 
UNCLOS United Nations Convention of the Law of the Sea 
WMA Wildlife Management Area 
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ALTERNATE ENERGY 

This section focuses on commercial activities related to wind, wave and tidal 
energies, as these are the most relevant to the PNCIMA.  This section presents 
background information for each type of these alternate energy projects, followed by a 
brief status update on projects or proposals in BC.  Since many of these technologies are 
relatively new, the economic information included here is preliminary and, in some cases, 
estimates are not available.   

 
The BC Ministry of Energy, Mines and Resources defines alternate energy as “all energy 
sources and energy technologies that minimize environmental impacts relative to 
conventional hydrocarbon resources and technology”.  Presently, BC Hydro must import 
power in order to meet the needs of BC; however, it has stated that it plans to increase 
production capacity over the next decade to meet future demands.  To meet this demand, 
BC Hydro has committed to acquiring 50 percent of its future needs from “green” power 
sources.  In support of this goal, BC Hydro’s new policies favour the production of 
energy from alternate energy projects (Green and Alternative Energy Division, 2001).  
Examples of alternate energy sources include: wind energy, small hydro-electric, 
biomass, wave, tidal, pumped storage and miscellaneous (e.g. solar, resource smart 
opportunities).  Although some of these possibilities have not yet been developed, there 
are several proposals in process in BC and it is likely that this sector will expand in the 
near future (Figure 1).   

GOVERNANCE 
Various alternative energy projects will require different regulatory reviews 

depending on their size, type and location.  If the project is proposed on crown land, then 
a land tenure is required.  In this case, an application for crown land tenure must be 
submitted to the Integrated Land Management Bureau (ILMB), a crown corporation, 
under the authority of BC’s Land Act. The ILMB does not have specific policies for 
alternate energy projects, with the exception of wind power.  The ILMB is in the process 
of developing a Wind Power on Crown Land policy, including tenure type and pricing.  
Investigative permits for alternate energy projects are normally required and these are 
issued by BC Ministry of Energy, Mines and Resources.   
 
An accord signed by the provincial government and the federal government allows for a 
harmonized review if an assessment is triggered under either federal or provincial 
legislation.  This lends itself to a more timely review by all agencies, and considers 
applicable legislation, both federal and provincial.  The level of the assessment is 
determined by the amount of energy that the project, upon completion, will produce and 
if any part of the power project will harmfully alter fish or fish habitat.   
 
If the proposed project will produce 500kW or more, and has the potential to harmfully 
alter fish or fish habitat, DFO’s Major Projects Review Unit, along with the 
Environmental Assessment Office (EAO), will work together to complete a 
comprehensive environmental assessment.  If the project is larger than 200MW in size, a 
comprehensive environmental assessment under the Canadian Environmental Assessment 
Act would be initiated and, again, the DFO and EAO would work together to complete 
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the assessment.  If the effects of the proposal are uncertain, and/or there are substantial 
public concerns, then the project may be referred to a panel review which would examine 
the project’s potential environmental effects from a broader public policy perspective.  If 
less than 500kW are to be produced by the project, a smaller screening level assessment 
will be conducted at an area office by DFO staff with unlikely involvement by the EAO, 
but local involvement by provincial ministry staff.   
 
The EAO coordinates the assessment and reports to the Minister of Environment.  
Environmental, economic, social, heritage and health effects are all considered in the 
assessment process.  The intent of the process is to identify any foreseeable adverse 
impacts throughout the life cycle of a project, including construction, start-up, operation, 
and abandonment phases as well as to determine ways to eliminate, minimize or mitigate 
those impacts.  The provincial assessment process results in recommendations to either 
grant or refuse an Environmental Assessment Certificate.   
 
The primary federal Acts that apply to in-water and intertidal components of these energy 
developments are the Fisheries Act and the Navigable Waters Protection Act. A federal 
assessment may result in the creation of a legal agreement between DFO and the project 
developers in the form of an Authorization for the Harmful Alteration, Disruption or 
Destruction of Fish or Fish Habitat under section 35(2) of the Fisheries Act, as well as 
approvals under section 5(1) or section 10 of  the Navigable Waters Protection Act. 

WIND ENERGY 
Wind energy is a form of solar energy produced by uneven heating of the Earth’s 

surface.  Wind turbines function like windmills, where the wind causes blades to spin, 
creating motion that turns a generator to produce electricity.  The minimum annual 
average wind speed required is approximately 7.0 metres per second or about 25 
kilometres per hour.  Wind energy is the fastest growing power sector worldwide, most 
notably in the United States (US), Denmark, Germany, Spain and Great Britain.  Global 
production of wind electricity amounts to four times all the power produced in BC. 
Canada’s wind turbines are located primarily in Alberta (Pincher Creek), Saskatchewan, 
and in the Gaspé region of Quebec. 
 
Wind resources are typically best along coastlines, on top of exposed hills and in areas 
that are not heavily forested.  Most wind turbine installations are land-based and are 
generally not practical in urban installations or in heavily forested areas.  BC’s geography 
presents some special challenges since some potential sites are in remote mountainous 
locations that are far from the transmission grid and difficult to access.   
 
Other types of wind energy development involve offshore projects which take place on 
large, open areas of ocean.  The advantage of these areas is that the winds are usually 
stronger and less turbulent.  Other requirements for offshore wind projects include: close 
proximity to the power grid, relatively shallow water depth and suitable seabed substrate.  
Although still relatively new, there are some offshore wind developments in Europe; 
these projects typically include a series of large capacity wind turbines installed to the 
ocean floor. 
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Figure 1: Investigative Permits for Alternate Energy Sites 
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Status 
At the beginning of 2004, worldwide wind-generated electricity capacity exceeded 

39,000 MW and future projections expect it to reach 95,000 MW by 2008 and 194,000 
MW by 2013.  In February 2004, Canada’s installed wind energy capacity was 327 MW  
(Figure 2). 
 
In 2002, BC Hydro conducted an assessment of wind energy potential in BC (Green and 
Alternative Energy Division, 2002).  This study found that three areas of BC appear to 
offer the best potential for wind development: the North-West Coast, the North-East and 
the South-Central Interior.  Average wind speed in these regions varies from 
approximately 10 km/h to 25 km/h.   
 
The top 10 (land-based) wind sites in BC are estimated to have a total potential installed 
capacity of 730 MW, with the sites ranging from 24 to 133 MW of installed capacity 
respectively.  These 10 sites have a total energy production potential of 1600 GWh with 
production costs ranging from six to twelve cents per kWh.  The 10 sites are Mount Hays, 
Ridley Island, Mount Wartenbe, Pingle Creek Ridge, Aasen, Bear Mountain, Sugar Loaf 
Mountain, and ridge south of Ashcroft, ridge near Kingsvale and Monte Ridge. 
 
Offshore wind development around Vancouver Island was also assessed, specifically for 
the northern end and west coast of Vancouver Island.  Five potential sites were identified 
and two of the sites were recommended for further investigation: Ucluelet and Hecate 
Strait.  A 50 MW development at each of these two sites was estimated to have energy 
production costs of nine cents per kWh.  As of December 2004, there were four project 
proposals in BC. 
 
The Holberg Wind project on the northwest coast of Vancouver Island, near Holberg, is 
the only wind project that has had a contract with BC Hydro, proposing to produce 58.5 
MW using 45 turbines.  The project is 50 percent owned by Stothert Power Corp of 
Vancouver and 50 percent by Global Renewable Energy Partners which, in turn, is owned 
by Vestas, the world’s leading wind turbine business.  In July 2005, Stothert cancelled its 
agreement with BC Hydro after determining that the site would not produce sufficient 
wind, especially in light of substantial increases in the costs of materials.  Furthermore, 
the site may have been unsuitable because it was situated on the side of a steep mountain 
which would have resulted in the creation of a substantial amount of wind turbulence. 
 
The Sea Breeze Energy Knob Hill project, also on the north of Vancouver Island, has 
been granted approval; however, construction of this project is dependent on a power 
purchase agreement.  Until the Knob Hill project signs a contract with BC Hydro, or 
another customer, it will not be built.  The project is proposed to produce 450 MW with 
150 turbines.  Sea Breeze Power Corp has a large presence in BC, with six other sites 
proposed in BC for a total potential of 2,845 MW but, to date, it has no actual projects on 
the ground.   
 
Nomis Power Corp submitted a new application for the Nahwitti Wind Power project, 
again, on the north of Vancouver Island.  Starting at 50 MW and growing to 400 MW, the 
project expects to begin with 25 turbines.  This project is still undergoing review by the 
BC EOA. 
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The Nai Kun Wind Farm proposed for Hecate Strait is the only offshore wind project that 
falls within the PNCIMA boundaries.  It is a large-scale proposal, with an estimated 140 
to 235 turbines (700 MW), located between Haida Gwaii and Prince Rupert.   Hecate 
Strait is a prime location for BC’s first wind farm with strong and consistent wind, a 
shallow, gravel seabed and easy access to existing transmission lines.  The proponent 
recently announced an agreement with the Council of the Haida Nation, which brings the 
Haida into the project as an equity participant.  BC was chosen as a site because its North 
Coast, like the North Sea region in Europe, has good manufacturing infrastructure and a 
skilled labour force.  If the US $1.1 billion Nai Kun project proceeds as planned, it would 
increase current Canadian capacity by 230%, be the first offshore wind power farm in 
North America and be the first purchaser of western Canadian wind turbine component 
manufacturing.  This project is currently at the environmental assessment stage. 

Economic Activity 
Factors enabling project feasibility are: wind resources, reasonable grid access, high 

energy demand, a credit-worthy buyer and the federal government’s Wind Power 
Production Incentive Program under Natural Resources Canada. 
 
Despite Fortis Bank, the World Energy Council and the Petroleum Economist all stating 
that BC has the best wind energy potential in the world, wind energy is still largely 
undeveloped in BC.  BC Hydro began its wind monitoring program in April 2000, 
erecting wind monitoring equipment at a number of locations throughout BC.  Since then, 
all of these wind monitoring stations have been decommissioned, or operation has been 
assumed by private parties. 
 
The jobs associated with the development of the wind energy sector in BC would include 
construction, manufacturing and maintenance, and these are anticipated to provide direct 
economic benefits to several areas, such as Vancouver Island and Prince Rupert, as well 
as creating significant investment in these communities.  Remote communities can also 
benefit through integration of wind with existing generation facilities.  It has been 
estimated that if wind turbines were manufactured in BC, their manufacturing and 
installation would create six jobs per MW, so each 100 MW project would produce 600 
full-time jobs.  Furthermore, for each direct job created, an additional job would be 
created in associated sectors, as operations and maintenance create another one to five 
jobs per five MW.  In the US it has been estimated that wind energy creates 27 percent 
more jobs per kilowatt hour than coal-fired power, and 66 percent more jobs than natural 
gas-fired power.  A 100 MW installation will typically generate around $850,000 in local 
purchases. 
 
The Nai Kun project estimates that this development would result in 1500 to 2500 direct 
person years of construction employment.  In addition, 42 permanent maintenance jobs 
would be established. 
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Figure 2: Canada’s Installed Wind Capacity (Canadian Wind Energy Association) 

 
Despite its considerable wind energy potential, current conditions in BC have resulted in 
limited wind energy development.  The commitment by BC Hydro to develop renewable 
energies at the rate of 10 percent additional capacity per year would merely increase wind 
energy by tens of MW by 2011.  This is a very small number compared to the expansion 
of wind energy in other areas of the world with more developed wind energy industries. 

TIDAL ENERGY 
Tidal current energy is derived from the fast flowing water currents resulting from 

tidal cycles, the energy of which can be harnessed using turbines.  This energy source is 
independent of weather and climate change and follows the predictable relationship of the 
lunar orbit that is known many years in advance. 
 
Several factors, such as the gravitational pull of the moon and monthly and annual lunar 
cycles can influence the speed of water movement resulting from tides and vary the 
strength of these currents.  Another factor that affects the magnitude of tidal currents is 
the presence of narrow passages.  In the open ocean tides are small; however, as tidal 
waves enter coastal waters, they slow down and increase in height as they are reflected in 
coastal basins.  Narrow and shallow constrictions produce the fastest and most powerful 
movements of current, despite a loss of energy due to friction.  In BC, some of the 
highest velocity tidal current flows occur through the passages between the Strait of 
Georgia and Johnstone Strait.   
 
 
There are two generic ways of extracting energy from tidal flows.  The first involves 
placing a barrage across an estuary with a large tidal range to create a static head and 
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operate a low head water turbine.  The second method involves converting the kinetic 
energy of tidal currents to mechanical energy using different types of turbines, and doing 
so without interrupting the natural tidal flow.  However, estuaries are amongst the world's 
most productive and sensitive ecosystems and flooding these systems by installing 
barrages can cause serious environmental impacts.  Therefore this approach is often less 
favourable. 
 
Based on the present and probable future technology available for tidal current extraction, 
it is believed that 2.0 m/s is the minimum current that can be considered for power 
generation.  In terms of the technology, there are at least four types of tidal-energy 
systems being developed, all variations of wind turbines.  Field testing and cost will 
ultimately decide which one is optimal. 

Status 
Although none exist at this time, it has been estimated that there are about 55 

potential sites suitable for tidal/current extraction in BC.  The resource assessment 
identified 55 sites with current speeds over two m/s, which would yield a gross annual 
energy potential on the order of 20 000 GWh.  Selection of sites that are most feasible for 
development yielded 12 sites with a total energy production of 2700 GWh per year.  A 
large site in Discovery Passage (800 MW, 1400 GWh per year), yielded a cost of 11 cents 
per kWh.  A smaller site at Race Passage (43 MW, 76 GWh per year) yielded a cost of 25 
cents per kWh. It is expected that the number and capacity of potential tidal current sites 
could increase as the application of technology to the resource becomes more advanced.  
As technology is developed and the resource better modeled, costs are expected to 
decrease due to increased efficiency and a larger amount of exploitable power.   

 
Canada’s first free-stream tidal power project has been built at the Race Rocks Ecological 
Reserve, located 10 nautical miles southwest of Victoria (www.racerocks.com).  The 
project is a result of the partnership between Lester B.  Pearson College of the Pacific, 
EnCana Corporation and Clean Current Power Systems Inc.  The multi-year 
demonstration project involves the installation, operation and monitoring of a 65kW free-
stream tidal turbine generator in the water near Race Rocks.  Clean Current is a private 
BC-based company that designs and licenses technology that efficiently converts the 
energy of tidal currents into electricity.  Clean Current’s proprietary technology consists 
of a horizontal-axis ducted turbine with a direct-drive variable speed permanent magnet 
generator.  The turbine generator is equally efficient in both directions as the tidal 
currents reverse twice each day. 
 
In the PNCIMA region, both north and central Vancouver Island have been identified as 
having good tidal energy potential, despite ceratin areas in the central coast (Perceval 
Narrows to Clement Rapids) and the north coast (Zanardi Rapids to Hidden Inlet) 
appearing to have lower tidal energy potential.  Overall, the most promising site for tidal 
energy development is Discovery Passage, as some of the highest-velocity tidal current 
flows occur through the passages between the Strait of Georgia and Johnstone Strait.  The 
tidal range is moderate (5m) in this area, but because the tides from the Pacific through 
Johnstone Strait are roughly 180 degrees out of phase with the tides entering the Strait of 
Georgia from the southern end of Vancouver Island, the tidal velocities are very high.   
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A new company, Canoe Pass, has plans to install vertical-axis turbines in the area 
between Maude and Quadra Islands near Campbell River.  This company has numerous 
sites with investigative permits along the coast and has begun discussions with New 
Energy of Calgary for a demonstration project at Seymour Narrows.  However, the 
currents are extremely strong at Seymour Narrows such that advances in technology will 
be required before such an installation can proceed. 

Economic Activity 
Present tidal current energy generation costs, using existing technology, appear to 

be competitive with other green energy sources, at $0.11 per kWh for a large site (800 
MW capacity, 1400 GWh/yr) and $0.25 per kWh for a small site (43 MW capacity, 76 
GWh/yr).  These costs assume a conservative capacity factor of 20 percent and a 
maximum current speed of 3.5 m/s. 
 
Tidal energy is further behind than both ocean wave energy and wind energy 
development, given that there is currently no government funding in Canada for its 
development.  The future is not certain and detailed economic predictions are not 
available. 
 
In general, the development of a BC tidal energy sector could create significant 
investment in remote communities.  The jobs associated with the tidal energy industry in 
BC would include design, construction, manufacturing and maintenance.  For example, 
the capital costs associated with developing a Discovery Pass site based on existing 
technology would be on the order of $1,040 million including an interconnection cost of 
$40 million.  Annual power generation from this site is estimated to be 1,390 GWh/yr at a 
cost of $0.11 kWh. 

WAVE ENERGY 
Waves contain significant amounts of energy, particularly large waves and ocean 

swell.  Wave energy is, in reality, a stored and concentrated form of solar energy, with 
the wind as the intermediary.  Wave energy research was pursued intensively during the 
1970s and early 1980s, especially in the United Kingdom.  Interest in it was then revived 
in the mid 1990s as one of the options to reduce fossil fuel dependency and address 
global warming.  During the last 30 years, a large number of devices such as the nodding 
duck, the Osprey, tethered buoys, bottom standing oscillating water columns, over-
spilling systems, floating bags, articulated rafts, submerged pressure chambers, and many 
others have been tried with varying degrees of success.  Although a wide variety of wave 
energy systems have been proposed, only a few full-sized prototypes have been built and 
deployed in open coastal waters.  The greatest wave energy resource is in the mid-
latitudes, between 40 and 60 degrees north and south, where winds blow most 
consistently; in contrast, more tropical areas often experience long periods of calm 
weather in between severe storms. 
 
There are two basic types of wave technology: fixed onshore and floating offshore.  Until 
very recently, most research and development focused on fixed devices onshore or in 
shallow waters, which either stand on the sea bottom or are attached to a rocky cliff 
(OREG, 2004).  Shoreline devices have the advantage of easier maintenance and 
installation, and do not require deep-water moorings and long underwater electrical 
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cables.  The less energetic wave climate at the shoreline can be partly compensated for by 
natural wave energy concentration due to refraction and/or diffraction.  The typical first 
generation device is the oscillating water column (OWC).   
 
The OWC device comprises a partly submerged concrete or steel structure, open below 
the water surface, inside which air is trapped above the water free surface.  The 
oscillating motion of the internal free surface produced by the incident waves forces the 
air to flow through a turbine that drives an electrical generator.  Full sized OWC 
prototypes were built and tested under real sea conditions in several countries including 
Norway, Japan, India, Portugal and the United Kingdom.  In all these cases, the concrete 
structure was fixed, either bottom-standing or built on rocky sloping wall.  The installed 
power capacity of these OWC prototypes ranges from 60 to 500 kW.  Smaller shoreline 
OWC prototypes were built in Islay, United Kingdom (about 1990), and recently in 
China.  The so-called Mighty Whale, built in Japan a few years ago, is a floating version 
of the OWC. 
 
There has also been increasing interest in tapping the vast potential of the offshore 
resource, with a variety of floating devices being developed.  Offshore devices, 
sometimes classified as third generation devices, are basically floating or fully submerged 
oscillating bodies.  They exploit the more powerful wave regimes available in deep water, 
typically at a depth greater than 40m.  Offshore wave energy converters are generally 
more complex compared to first generation systems.  This greater complexity, together 
with additional problems associated with mooring, access for maintenance and the need 
for long underwater electrical cables, have hindered their development.  It is only recently 
that some systems have reached, or have even come close to reaching, the full-scale 
demonstration stage. 
 
In the last ten years or so, most of the research and development activity in harnessing 
wave energy has occurred in Europe.  This is largely due to the financial support and 
coordination provided by the European Commission and to the positive attitude adopted 
by some European national governments.  However, the development from concept to 
commercial stage has been found to be a difficult, slow and expensive process.  This is 
because for almost every system, optimal wave energy absorption involves some kind of 
resonance, which means that proper testing of pilot plants in the open sea requires full-
sized structures.  The high costs of constructing, deploying, maintaining and testing large 
prototypes under sometimes very harsh environmental conditions has stalled the 
development of wave energy systems; in most cases, such operations were possible only 
with substantial financial support from governments. 

Status 
The National Energy Board of Canada forecasts that tidal developments in BC, 

Nova Scotia and New Brunswick could produce approximately 21,000 MW by 2025.  It 
is difficult to forecast accurately, however, since the efficiency of energy capture remains 
to be proven and large-scale ocean energy plants, with distribution networks, have yet to 
be developed. 
 
The coasts of mainland BC and Vancouver Island have the potential to supply a major 
portion of the ocean energy resource.  A preliminary assessment of wave energy on the 
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west coast of Vancouver Island indicates an average near-shore power level of 33 
kW/metre of wave front, and a total incident wave power of ~8.25 GW. 
 
In 2001, Phase 1 of the Green Energy Study of BC was completed for BC Hydro.  It 
stated that 8.25 GW of wave power is incident on western Vancouver Island, and 
identified Winter Harbour and Ucluelet as particularly suitable sites for installations, each 
with a potential of 200 MW.  The study estimated that by 2010, Vancouver Island could 
have 75 MW of installed wave capacity, generating 156 GWhrs/year and, by 2020, this 
could increase to approximately 225 MW generating 468 GWhrs/year.  All of it would be 
at a cost of less than seven cents/kWhr. 
 
In June of 2001, BC Hydro announced a 20 MW Vancouver Island Green Energy 
Demonstration Program, which included a wave energy component.  About a year later, 
Ocean Power Delivery of the UK and Energetech of Australia were selected to develop 
demonstration projects of 2 MW each.  However, in April 2003, BC Hydro pulled out of 
these projects claiming that the success of their more recent call for Private Green Power 
Proposals eliminated their need to be involved in funding demonstration projects.  Since 
then, no significant activity on developing wave energy has occurred in BC. 

HUMAN USE ISSUES 
The presence of offshore power generation plants in narrow and well-used 

waterways would be a concern for all marine traffic, including barges, cruise liners, 
recreational anglers and commercial fishing vessels.  Much of this concern would be 
allayed if the entire structure could be at levels in the water column that would not 
interfere with the largest vessels using these water ways.  For configurations where 
support structures are above the ocean surface, such as wind power turbines, it may be 
necessary to deny access to all vessels over the full extent of the power farm.   
 
This would also have implications to ship traffic in open ocean areas.  Given that 
ships/boats are vulnerable to storm conditions and do lose power from time to time, the 
fully submerged option clearly has some advantages.  These factors would need to be 
taken into account in the technology election/design stage of any proposed project.  These 
potential conflicts within navigable waters are significant and, at this time, it is not clear 
how these issues could be resolved.  Concerns have been voiced over offshore wind 
turbine generation with respect to the potential loss of access to lucrative fisheries 
resources.  Since the turbine blades would be required to be a minimum of 60 m in 
length, there is also potential for impacts to aerial navigation, as well as vessel traffic;  
concerns regarding impacts to marine avian populations have also been raised. 
 
Both commercial and recreational fishing may be impossible over the area of the power 
farm, regardless of whether it was submerged or not.  Other issues include potential direct 
damage to fish and marine mammals from structures such as underwater turbines. 
 
Onshore facilities could have impacts to users in the area in the form of changes to 
waterfront access, impacts to aerial navigation and perceived negative visual impact.   
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Technical, political and institutional barriers lie in the path of ocean energy development.  
In order to develop competitive, high performance ocean energy systems for global 
energy markets, the following issues will have to be addressed:  

• high initial costs and risk during initial deployment;  
• unknown reliability (withstanding a hostile environment);  
• intermittent production and power quality issues; and  
• complex interconnection issues for distributed generation. 

 
BC’s energy policy identifies clean energy targets, but the only mechanism currently in 
place are the policy objectives of BC Hydro.  A more specific policy on alternate energy 
development may be developed in the near future, recognizing the differences in long-
term roles expected of the renewable energy choices and the different implementation 
stages faced by each of them.   
 
Many alternate energy proposals have recognized the PNCIMA area as being an ideal 
location in terms of accessing energy and benefiting local economy.  However, until these 
new technologies have advanced further, the economic, social and environmental 
consequences will remain largely uncertain.   
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AQUACULTURE 

Aquaculture is the production of farmed fish or marine plants in an aquatic 
environment or human-made container of water for commercial purposes, which include 
the cultivation of shellfish on, in or under the foreshore or in water.   
 
After Norway, Chile, and the United Kingdom, BC is the fourth largest farmed salmon 
producer in the world, and the second largest shellfish producer in Canada.  Aquaculture 
activity in BC is divided into finfish (primarily salmon), shellfish, and marine plant 
aquaculture.  Finfish aquaculture is further divided into freshwater and marine finfish.  
Freshwater finfish aquaculture occurs primarily on private land and encompasses 
commercial enterprises such as salmon and trout hatcheries, trout farms and fee-fishing 
operations.  Most marine finfish sites are located on Crown tenured foreshore within the 
PNCIMA.  Most shellfish culture sites are located in southern BC waters, where more 
suitable conditions exist.  Large brown kelp species are the plants most harvested in BC 
waters and they are harvested mostly in support of the spawn on kelp fishery. 

GOVERNANCE 
Responsibility for finfish and shellfish aquaculture in Canada is shared between federal 
and provincial governments.  The Government of Canada and the Government of BC 
signed a memorandum of understanding that identifies the roles of the agencies of the 
respective crowns.  At the federal level, 17 departments and agencies deliver programs 
and services to the industry (see below).  The Government of Canada is responsible for 
research, technology transfer, training and development, the regulatory framework, 
environmental sustainability and interaction, product safety and inspection, foreign 
market intelligence and trade services, access to financing and communications within 
the aquaculture industry.   
 
Key federal agencies that have a policy or jurisdictional interest in aquaculture:  

• DFO (Fisheries Act). 
• Agriculture and Agri-Food Canada (policy and program interest). 
• Environment Canada (EC) (Canadian Wildlife Service, Species At Risk Act, 

Canadian Environmental Assessment Act, Canadian Environmental Protection 
Act). 

• Health Canada (Pest Control Products Act). 
• Transport Canada (TC) (Navigable Waters Protection Act). 
• Canadian Food Inspection Agency (CFIA) (Fish Inspection Act, Consumer 

Packaging and Labelling Act and the Food and Drugs Act). 
• Office of the Commissioner for Aquaculture Development (OCAD). 
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The province of BC has the responsibility for the majority of site approvals and for 
overseeing the industry’s day-to-day operations. Furthermore, the provincial 
government’s agencies are responsible for administering its Acts, Regulations and 
guidelines that pertain to aquaculture operations in BC.  The most relevant provincial 
ministerial and its jurisdictional interests are as follows:  

• Aquaculture and Commercial Fisheries Branch (Fisheries and Coastal Resources 
Act, Fish Inspection Act). 

• Ministry of Agriculture and Lands (Farm Practices Protection Act, Code of 
Practice, Fisheries and Coastal Resources Act). 

• Ministry of Tourism, Sports and the Arts (Heritage Conservation Act). 
• Ministry of Environment (Environmental Management Act, Wildlife Act). 
• Integrated Land Management Bureau (Land Act, Land Use Policies) 

 
The Fisheries and Coastal Resources Act defines Aquaculture Licence and Lease 
Regulations.  Under the Environmental Management Act the Waste Discharge 
Regulations regulate the discharge requirements.  
 
The Code of Conduct practice defines mandatory shellfish aquaculture standards for all 
shellfish farmers.  The Code is consistent with provincial and federal acts and sets 
protocols for silting, waste management, equipment standards, construction standards, 
use of vessels and marine equipment. 
 
Fish farming licenses for shellfish aquaculture site developments on Crown land in BC 
are authorized by the Integrated Land Management Bureau.  License for private 
companies are administered through the Ministry of Agriculture and Lands. 
 
DFO, Canadian Food Inspection Agency (CFIA) and EC jointly administer the Canadian 
Shellfish Sanitation Program (CSSP).  The primary objective of the CSSP is to protect the 
public from consuming contaminated shellfish by controlling the recreational and 
commercial harvesting of all shellfish within Canada.   
 
Users wishing to operate marine plant aquaculture operations on Crown land must apply 
to field offices within the Integrated Land Management Bureau.  As well, individuals 
wishing to harvest kelp or aquatic plants for commercial purposes must hold a valid 
License to Harvest Marine Plants.  These licenses are issued by the BC Ministry of 
Agriculture and Lands, and specify the species, quota, method of harvest and permitted 
area of harvest.  A person must also hold a provincial license to operate a plant for 
treating, drying, or otherwise processing kelp or marine plants.  This license is required in 
addition to a limited entry J-license issued by DFO for the commercial spawn-on-kelp 
industry.  Based on current inventories, the BC Ministry of Agriculture and Lands has 
established that no more than 20 percent of the total biomass of a marine plant bed may 
be harvested. 

FINFISH AQUACULTURE 
The current BC finfish aquaculture industry has changed markedly, from several 

small operations run by local fish farmers in the 1970s and 1980s to larger industry-led 
companies.  As a result of the 1995 provincial moratorium, the majority of recent growth 
in farmed fish production occurred through increased production rates rather than 
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increased tenures.  As of 2005, the majority of finfish farm companies in the PNCIMA 
are owned by two companies, Stolt Sea Farms and Pan Fish Canada Ltd, which 
collectively account for 60 percent of the farms in the study area (Table 1 and Figure 3).  
Although aquaculture research continues in relation to other species, production is 
dominated by Atlantic salmon, followed by Chinook salmon. 
 

Table 1: Saltwater Finfish Aquaculture Companies Holding Licences (MAFF, 2004) 
Company Total Sites 
622335 BC Ltd 1 
Connor Brothers 2 
Heritage Aquaculture 10 
Nutreco Marine Harvest Canada 13 
Pan Fish Canada Limited 20 
Seven Hills Aquafarm Ltd 2 
SKM Enterprises Ltd 1 
Sonora Sea Farm Ltd 1 
Stolt Sea Farms 27 
Yellow Island Aquaculture (1994 Ltd) 1 
622335 BC Ltd 1 

 

SHELLFISH AQUACULTURE 
Most marine shellfish farms are located on the west coast of Vancouver Island and 

in the Georgia Basin, with major concentrations operating in the Baynes Sound, Cortes 
Island and Okeover Inlet areas.  Although the majority of shellfish farming in BC occurs 
south of the PNCIMA study area, where conditions are more suitable to farmed shellfish 
species, there are eleven shellfish farms located in PNCIMA, representing 2.4 percent of 
the provincial total (MAFF, 2003).  There are, however, fifteen pilot projects under way 
on North Coast and Queen Charlotte Islands with the aim to determine the feasibility of 
shellfish aquaculture in these areas. 
 
The Pacific oyster (Crassostrea gigas), Manila clam (Venerupis philipparum), and 
Japanese scallop (Patinopecten yessoensis) are the most common commercial shellfish 
species cultured in BC.  Oysters and clams account for the majority of wholesale value, 
while mussel and scallop culture occur on a much smaller scale (Figure 4).  The littleneck 
clam (Protothaca staminea), blue and Gallo mussel (Mytilus spp.), and most recently, the 
geoduck (Panopea abrupta) are also farmed in BC (MAFF, 2004).   
 
New shellfish aquaculture species are being explored for their potential in providing both 
value-added and/or high-value products.  The spot prawn (Pandalus platyceros) and giant 
rock scallop (Crassadoma gigantean), abalone (Haliotis kamtschatkana), giant 
Californian sea cucumber (Parastichopus californicus) and sea urchins 
(Strongylocentrotus spp.), are being cultured on an experimental basis.  There are also 
three freshwater license farms experimenting with crayfish (Cherax quadricarinatus).   
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MARINE PLANT AQUACULTURE 
The marine plant industry consists mainly of small-scale operators harvesting less 

than 100 tonnes a year.  There are approximately 600 species of marine plants in BC’s 
coastal waters, 20 of which are kelp species.  Due to their high commercial potential, 
historic assessments have concentrated mainly on those kelp species harvested in the 
spawn on kelp fishery, i.e. giant kelp (Macrocystis integrifolia) and bull kelp (Nereocystis 
luetkeana).  The total standing stock of these two species of brown kelp is approximately 
one million tonnes.  All harvesting of marine plants including those above and sea 
asparagus (Salicornia virginica), brown algae (Laminaria, Alaria, Egregia, and 
Hedophyllum), and eelgrass (Zostera spp), is done by hand in BC.   



 19

 

 
Figure 3: Finfish Farms 
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Figure 4: Shellfish Farms 
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ECONOMIC ACTIVITY 
Aquaculture contributes enormously to the BC economy, with more than 3,500 

direct and indirect full time year round jobs created through salmon aquaculture alone.  
Eight First Nations on the coast of BC are involved in salmon aquaculture (MAFF, 2004).   
 
Farmed salmon is the province’s largest agricultural export crop with annual production 
of 70,000 to 85,000 tonnes in recent years (Price Waterhouse Coopers, 2003).  In 2002, 
farmed salmon accounted for 95 percent of the provincial aquaculture total while 
shellfish aquaculture, valued at approximately $15 million, accounted for five percent of 
the provincial aquaculture total.  In 2002, BC’s aquaculture industry generated sales of 
$330 million, up 12.3 percent from 2001.  A significant 32.2 percent increase in the 
quantity of finfish produced was somewhat offset by falling prices for farmed salmon and 
outbreaks of disease.  Nonetheless, finfish sales totalled $310 million, up 13.1 percent 
from the previous year (Statistics Canada, 2004).  
 
PNCIMA is home to most of the finfish aquaculture sites in the province (Figure 3); of a 
total 129 sites in the province, 78 are located within the PNCIMA region.  Further,of 
those 78 sites, 68 are located in the Central Coast Land and Resource Management Plan 
(LRMP) region, and 10 are in the North Coast LRMP region.  Within the Central Coast 
LRMP area, 27 of the marine finfish aquaculture sites are concentrated within the 
Broughton Archipelago.  Other regions within PNCIMA where aquaculture tenures 
appear in close proximity are: Bute Inlet, Johnstone Strait, and Queen Charlotte Strait 
(MAFF, 2004). 
 
There are 63 finfish hatchery sites in BC, 23 of which are located in PNCIMA.  In 
association with the hatchery sites, 35 percent of the freshwater finfish farm operations in 
PNCIMA have fish ponds that grow fish (“growouts”) from fingerling to market size 
(MAFF, 2004 and US Department of Agriculture, 1998) (Table 2). 
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Table 2: 2005 Companies Holding Freshwater Finfish Hatchery/Grow out Licences 
(MAFF, 2004) 

Company Hatchery Hatchery 
Grow-out 

Grow-out Total Sites 

Big Tree Creek Enterprises Ltd 1   1 
Gold River Chinook Project 1   1 
Grieg Seafood BC Ltd  1  1 
Homalco Indian Band 1   1 
Nor Am Aquaculture Inc 2   2 
Nutreco Canada Inc 1   1 
Omega Salmon Group Ltd 1   1 
Saltstream Engineering Ltd 2   2 
Stolt Sea Farm Inc 5 1  6 
Yellow Island Aquaculture Ltd 
(1994) 

1   1 

No Name Provided   6 6 
Big Tree Creek Enterprises Ltd 1   1 

 
BC’s shellfish aquaculture industry provides 800 on site jobs to fish farmers and accounts 
for five percent of the total volume of aquaculture sales in BC (Statistic Canada 2002).  
Wholesale, landed and harvest values of farmed shellfish in BC increased steadily from 
1993 to 1996 then decreased in 1997 down to around 1995 values.  These values have 
subsequently increased from 1997 to 2002 (Figure 5).  Wholesale value of farmed 
shellfish increased more than two and a half times over five years from approximately 11 
million in 1997 to 29 million in 2002 (Figure 6).  Of this 29 million, 53 percent came 
from oyster production, 41 percent from farmed clams, and six percent from scallops and 
mussels.   



 23

 

 
Figure 5: BC Farmed Shellfish Production 1991 to 2002 (MAFF, 2004) 

 

 
 

Figure 6: Shellfish Wholesale Value 2002 (MAFF, 2004) 
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Table 3, the 2002 economic activity from shellfish farming in BC, illustrates a total 
production (in tonnes) and farmgate value (in $ millions) for oyster, clams and scallops. 
 
Table 3: Shellfish Harvests and Values, 2002 (MAFF, 2004) 

Species Production (* 1,000 Tonnes) Farmgate Value ($ Millions) 
Oysters 7.00 7.2 
Clams 1.40 7.1 
Scallops and Mussels 0.09 0.5 
Total 8.70 14.8 

 
The Shellfish Development Initiative launched by Ministry of Agriculture and Lands in 
1998 is a working plan to double the amount of Crown land available for shellfish 
aquaculture to 4,230 hectares within 10 years.  Studies indicate that, under this plan, the 
industry could generate as much as $100 million annually and add 1,100 direct jobs to the 
economy by 2008. 
 
Canada accounts for 0.13 percent of the world’s seaweed market and most of this harvest 
comes from the east coast rather than BC (Small, 1999).  Most marine plant harvesting in 
BC is for big kelp (Macrocystis integrefolia) from the spawn-on-kelp fishery.  Most 
spawn-on-kelp fishery licenses are held communally by coastal BC First Nations 
(Malloch, 2000).   
 
There is potential for BC coastal communities to benefit economically from marine plant 
aquaculture development of underused marine plants such as red kelp.  The greatest 
economic potential for BC’s aquatic plant resources are expansion into North America’s 
and Asia’s edible aquatic plant market.  Marine plants like nori (Porphyra spp.), sea 
lettuce (Ulva spp.) are considered viable products in both markets.  Marine plants may 
also be collected as feed for other mariculture crops i.e. urchin feed, or for horticultural 
products such as fertilizer, foliar spray and soil additives.  The current value of these 
small-scale harvest activities has not been measured, as there is little information on the 
market values of these resources (Malloch, 2000). 
 
Most of BC’s aquaculture production value lies within the PNCIMA study area where 
employment, income and profits are generated; for example, estimated person/years of 
employment for aquaculture in 2002 were 1,150 for North Vancouver Island (including 
associated processing, retail and distribution) and 60 on the Central Coast.  Additionally, 
one quarter of the 400 person/years on the west coast of Vancouver Island are deemed 
part of the PNCIMA area, for a total estimated 1, 300 out of a provincial total of 4,125 or 
32 percent (Gustafson, 2004).  Although there is little or no current employment in the 
Queen Charlotte Islands and North Coast areas, there are at least two approvals in place 
for finfish aquaculture facilities on the North Coast, and 15 experimental shellfish 
aquaculture sites in their initial stages. 
 
It is likely that all BC aquaculture products will continue to grow in both value and 
quantity.  According to US National Marine Fisheries Service (NMFS) predictions, 
without growth and technological advancement in aquaculture to supplement the harvest 
of wild stocks, future global demand for seafood products will exceed supply.  Recently, 
global farmed salmon production exceeded 1,000,000 tonnes.  BC Farmed salmon 
operations account for to six to seven percent of the total current global production.   
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The United Nations’ Food and Agriculture Organization predicts that by the year 2030 
more than half of all fish consumed are likely to originate from aquaculture facilities 
(MAFF, 2004).  BC may be a forthcoming competitor for farmed fish production, sales 
and export on the global market scale if provincial aquaculture production continues to 
increase.  Certain regions within PNCIMA have suitable conditions that may align with 
future aquaculture expansion, including: suitable natural sites for finfish aquaculture 
expansion, an established workforce and technology, as well as good access to markets in 
Asia and the US (Vance, 2004). However, environmental and health regulatory obstacles 
to industry expansion, particularly for salmon aquaculture in BC, may limit or delay this 
potential growth (Vance, 2004).   

HUMAN USE ISSUES  
Human activities associated with operations of all aquaculture sites, and expansion 

of the aquaculture industry may lead to conflicts with other human activities occurring 
within the PNCIMA marine environment.  For example, physical characteristics 
(unpolluted water and good oxygen exchange), that constitute preferred sites for 
aquaculture expansion may also be considered preferred sites for the establishment of 
marine protected areas (MPAs) planned by federal and provincial agencies.   
 
Conflicts may arise from aquaculture operations intercepting the “public’s right to 
navigation and marine safety in navigable waters of the Pacific coast of Canada”, 
outlined in the federal Navigable Waters Protection Act.  A survey conducted in the 
Broughton Archipelago, within PNCIMA boundaries, indicated that salmon farming net 
cages caused marine tourism operators to find other routes or anchorages within the 
Broughton, or to divert to other areas along the coast.  Aquaculture installations can also 
hinder the recreation and tourism industry by obstructing public access to beach areas 
(Vance, 2004).   
 
Other areas of uncertainty for aquaculture development in PNCIMA are First Nations’ 
cultural, heritage, and land claims rights, including impacts to their food, social and 
ceremonial fisheries.  Any biophysical effects of salmon farming on commercial or sports 
fishing, marine tourism, or subsistence economies resources may result in significant 
economic and social impacts.  For example, the uptake of antibiotics by clams and other 
impacts on this resource may be a concern to some First Nations’ communities because 
of their heavy reliance on, and consumption of, these marine resources.  Despite a greater 
general acceptance of shellfish aquaculture activities, private land or home owners may 
be opposed to aquaculture developments proceeding in their community due to concerns 
over wastes, odours and aesthetics.   
 
Coastal First Nations have long made use of marine plants for food, medicine, ceremonial 
purposes and for constructing fishing implements and other technologies that kept their 
communities healthy.  While traditional ways of preparing and using food and technology 
have changed over time, marine plants are still an integral part of BC coastal First 
Nations’ culture.  Any prospective marine plant mariculture development activities within 
PNCIMA may have to consider First Nations cultural rights to the marine resource prior 
to expanding culture, harvesting or economic development activities.  Prospective marine 
plant harvesters may have limited access to marine plants where parks and protected 
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areas are established for the enjoyment and recreation of the public and where unique 
marine species and ecosystems of concern are being protected. 
 
Potential conflicts among marine stakeholders are as follows: 

• Direct competition with site selection of marine protected areas (MPAs) 
• Direct competition with recreational, commercial or First Nations fisheries 
• Conflict with landowners over space, waste, odour and aesthetics 
• Vessel traffic and safety 
• Marine tourism operators 
• Harvesters may seek out aquatic plants in areas designated for MPA or where 

harvesting is not permitted 
• Direct conflict with recreational, commercial or First Nations’ fishery resources 
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COMMERCIAL FISHERIES 

Fisheries of all types have played an important role in shaping the economy and 
culture of BC.  Numerous species of fish and invertebrates are harvested by various gear 
types.  This section provides summaries on commercial fishing activities by species 
licence type.  The focus of this section is on the spatial distribution of each fishery type 
and how catch levels have changed over recent years.  Minor fisheries (e.g. octopus by 
dive, smelt, perch, tuna, eulachon and scallops) that are considered either experimental or 
at low levels of effort in the PNCIMA are not covered in this report.   
 
DFO is the lead regulatory agency for marine fisheries within Canadian waters.  Fisheries 
are managed under the authority of the Fisheries Act and the regulations made under the 
Fisheries Act.  Fishery (General) Regulations apply to commercial, recreational and 
aboriginal communal fishing and related activities across the nation.   
 
These regulations cover:  

• Variation of closed times, fishing quotas and size and weight limits of fish. 
• Documents and registrations. 
• Identification of fishing vessels and fishing gear. 
• Observers. 
• Assisting persons engaged in the enforcement or administration of the Act. 
• Fishing for experimental, scientific, educational or public display purposes.   
• Fishing in waters other than Canadian waters.   

 
The preliminary 2005 statistics on commercial fisheries in BC report a landed value 
totalling $325 million.  This was a very strong year for most BC fisheries, posting the 
second highest catch within the past 10 years.  Figure 7 represents the cumulative catch 
and landed dollar value rates across all commercial fisheries in BC. 
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Figure 7: Trends in BC’s Commercial Landings 1996 to 2005 

DATA SOURCES 
The marine areas of the Pacific Region have been divided into different segments to 

help in the management of the different fisheries.  These segments are entitled Pacific 
Fishery Management Areas (PFMA).  These areas are further divided into Sub-areas.  By 
opening and closing these Sub-areas to harvesting, DFO is able to manage harvest rates 
and efforts on a given stock or species.  Sub-area segments are usually delineated by sight 
lines from known geographic points; as a result, Sub-areas are variable in size and shape, 
preventing meaningful spatial analysis.  To enable the production of maps detailing 
where fishing effort has taken place, harvest logbook data documenting latitude and 
longitude co-ordinates has been binned into four or 25 kilometre grids.  Between 
fisheries, the grids all share a common origin, although the effort value varies.  To ensure 
compliance with the Privacy Act and Access to Information Act, those grid cells where 
two or fewer vessels or licences operated were removed from the maps.   

FINFISH FISHERIES OVERVIEW 

Groundfish Trawl 
There are two types of trawling methods, bottom trawl and mid-water trawl.  As the 

terms suggest, a bottom trawl targets fishes near or at the bottom of the water column, 
whereas a mid-water trawl targets fishes found above the sea floor or within the pelagic 
zone.  Trawl fishery landings exhibit a high degree of diversity, with roughly 35 species 
comprising 95 percent of the landings (Table 4).  Trawlers harvest species in which total 
allowable catch (TAC) are set for round fish, flatfish (except halibut), rockfish and 
elasmobranchs.  In addition, non-targeted (by-catch) species (fish, invertebrates and other 
species) may be caught, retained and landed in this fishery.  Tuna and smelt have also 
been harvested by trawlers but represent a negligible portion of the total species landed.  
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In total, over 200 species are caught in the trawl fishery with approximately 70 of those 
species landed. 
 
Table 4: 95 Percent of Groundfish Species from the Trawl Fishery (adapted from Sinclair 
2002) 

Rockfish Elasmobranchs  Flatfish  
Yellowstripe Rockfish  Skates  Butter Sole  
Redstripe Rockfish  Ratfish  Sand Sole  
Sharpchin Rockfish  Dogfish  Rock Sole  
Bocaccio  Round fish English Sole  
Widow Rockfish  Sablefish  Petrale Sole 
Silvergray Rockfish  Lingcod Flathead Sole  
Redbanded Rockfish  Gadids:  Rex Sole  
Pacific Ocean Perch  Pacific Cod  Dover Sole  
Shortspine Thornyhead  Pacific Hake  Pacific Halibut  
Yellowmouth Rockfish  Walleye Pollock Arrowtooth Flounder  

 
The trawl fishery is divided into eight management zones, seven of which represent 
appreciable portions within PNCIMA (Figure 9).  Each vessel is limited by individual 
vessel quota (IVQ), meaning a vessel has set quotas (may be different between vessels) 
for each species and area.  Other fishery management tools include: area closures, in-
season closures, at-sea observers, trip limits, gear mesh size limits and a port monitoring 
program.   
 
Groundfish trawl effort reveals the importance of the Queen Charlotte Sound and south-
eastern Hecate Strait areas to this fishery (Figure 10).  In particular, the edges of the 
banks and some portions of the troughs are clearly preferred fishing areas.  The total 
catch (including by-catch) by trawl in the PNCIMA has been fairly consistent over the 
last eight years (Figure 8).  This figure incorporates all catch uses, including retained and 
removed weight values.  It is important to note that when harvested hake numbers from 
the hake fishery are included in this table, coast-wide catch weight values increase 
significantly; and.  considering the hake fishery primarily takes place off the west coast of 
Vancouver Island, harvested hake values have been omitted in order to show the relative 
importance of the PNCIMA to the trawl fishery.    
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Figure 8: Total Trawl Catch 
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Figure 9: Integrated Groundfish Management Areas 
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Figure 10: Cumulative Groundfish Trawl Effort (Hours) from 1996 to 2004 
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Hook and Line, Outside and Inside ZN and Schedule II Fishery 
In general, there are two types of hook and line gear used in these fisheries, longline 

and handline.  Typically, the former delivers “iced” fish while the latter delivers live fish 
to market (Bonnet and Hardy, 2003).  Hook and line fishermen target halibut, blackcod, 
dogfish, lingcod, inshore rockfish (primarily yelloweye, quillback, tiger, and china) and 
slope rockfish (primarily rougheye, shortraker and redbanded), and generally use squid as 
bait.  Prior to 2005, the hook and line fishery was divided into five management zones 
but later adopted the eight zones used in the other groundfish fisheries (Figure 9).  The 
hook and line fishery is generally distributed over near shore reef habitats which are 
unable to be exploited by trawl.  Overall, there are 40 species officially landed, making 
up a lower diversity of species landed than in the trawl fishery.  Like the trawl fishery, 
management techniques include IVQ, area closures, trip and monthly catch limits, at-sea 
observers and a port monitoring program.   
 
The ZN fishery currently provides four different annual fishing options that licence 
holders must select prior to fishing.  The options differ in the aggregates of targeted 
rockfish species with the fourth option permitting those vessels with a halibut licence to 
retain rockfish.  The purpose of this option is to help address by-catch of groundfish in 
both fisheries.   
 
Groundfish hook and line effort shows a clear preference for shallow waters immediately 
seaward of the mainland inlets.   
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Figure 11: Outside ZN Cumulative Hook and Line Effort (Hours Soaked) from 1993 to 
2004 
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Figure 12: Groundfish Schedule II Cumulative Hook and Line Effort (Minutes) from 
1996 to 2004 
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As illustrated in Figures 11 and 13, the majority of the ZN hook and line fishery takes 
place within the PNCIMA while the remainder occurs on the west coast of Vancouver 
Island; the inside rockfish fishery primarily takes place in the Strait of Georgia..  Figure 
13 represents all commercially harvested ZN catch including by-catch.   
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Figure 13: ZN Catch in the PNCIMA vs. Coast-wide for 1995 to 2004 
 
Fishing licences for the Schedule II hook and line fishery represent a fishing privilege 
given to all commercial vessel-based licence eligibilities.  Under this license privilege, 
vessels are permitted to harvest lingcod, dogfish, sole, flounder, skate and Pacific Cod.  
Directed trips have been primarily chosen to target lingcod and dogfish although recently 
there has been more directed effort for skate.  The relative catch of Schedule II species in 
the PNCIMA vs. coast-wide catch is depicted in Figure 14, and represents all catch 
including by-catch.  Distribution of effort in the Schedule II fishery can be seen in Figure 
12. 
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Hook and Line Schedule II Catch

 
Figure 14: Hook and Line Schedule II catch in the PNCIMA vs. Coast-wide for 1996 to 
2004 

Halibut 
The halibut fishery dates back to the 1880s with both US and Canadian vessels 

landing BC stock; however, by 1910, stocks were already showing signs of over fishing.  
As a result, an international treaty was established and the International Fisheries 
Commission (later to become the International Pacific Halibut Commission) was formed 
in 1923.  After the 200 nautical mile (NM) jurisdiction was instated in 1977, fishing in 
Canadian waters was limited to Canadian vessels only and, in 1979, a limited entry 
system into the halibut fishery was implemented.   
 
During the 1980s, catch per unit effort was low.  However, the development of new 
technologies in the 1990s resulted in catch per unit effort skyrocketing along with 
landings.  As a result of increased landings, an overall total allowable catch (TAC) - 
based on annual stock assessments - was set and, in 1991, an individual vessel quota 
(IVQ) was implemented and is still used today. 
 
Fishing for halibut is conducted by longline gear (either conventional or snap-on) and has 
annual openings coast wide with the exception of a few small areas (Figure 15).  
Decreasing the incidence of seabird by-catch has become an important issue in all 
longline fisheries and it is now mandatory to deploy seabird avoidance mechanisms while 
setting fishing gear.  Rockfish conservation measures, such as closed area strategies, have 
also been introduced to protect depressed rockfish populations and the by-catch of 
inshore rockfish. 
 
The majority of halibut (approximately 80 percent) landed in BC is sold fresh to US 
markets, while the remainder stays within Canada or is shipped overseas.  The 
distribution of fishing effort for halibut varies significantly within BC waters. 
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Figure 15: Halibut Cumulative Hook and Line Effort from 1991 to 2004 
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Sablefish Trap Fishery 
Sablefish have long been harvested off the west coast of BC, with recorded landings 

dating back to 1913.  Foreign vessels targeted Pacific sablefish between the mid-1960s 
and 1977, at which time Canada adopted the 200NM Exclusive Economic Zone.  
Initially, sablefish were viewed as a nuisance fish because of the low landed price paid by 
local processors, and thus were considered by-catch in the domestic groundfish fishery.  
By the late 1970s, Canadian fishers worked to establish a viable sablefish fishery by 
pursuing markets in Japan and experimenting with trap gear as a more effective and 
productive harvest method.  In 1981, increased market demand and escalating trap and 
longline fishing effort caused DFO to take steps towards a limited entry management 
regime.  Managed under TAC between 1981 and 1989, the fishery experienced reduced 
annual openings from 245 days to 14 days, despite a 42 percent increase in the TAC.  
Concern was raised by DFO and the Canadian Sablefish Association (CSA) and in 1990, 
with the support of the CSA, DFO implemented IVQ.  Today, the sablefish fishery 
continues to be one of BC’s most valuable fisheries. 
 
The commercial sablefish fishery is open annually coast-wide with the exception of 
coastal inlets and other areas as identified in Appendix 1 of the Integrated Fisheries 
Management Plan (Figures 17 & 18).  Communal licences are issued to coastal First 
Nations communities, enabling them to fish for food, social and ceremonial needs.  
Sablefish are also caught in the recreational fishery which is open year round. 
 
Sablefish may be caught by trawl, longline and Korean trap gear.  Trap fishing targets 
sablefish specifically and consists of a series of connected traps that are lowered to the 
sea floor, luring the fish by bait such as squid or hake.  The majority of the sablefish TAC 
is allocated to the trap fishery but eight percent is allotted to the commercial groundfish 
trawl fishery.  Since the majority of landings are by trap, fish are headed, gutted and 
frozen at sea for export to Japanese markets.  80 percent of the remaining 20 percent of 
trapped product is sold to Hong Kong and North America.  The relative proportion of 
commercial catch from PNCIMA vs. the total coast-wide catch is illustrated in Figure 16.   
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Figure 16: Sablefish Catch by Trap or Longline 1990 to 2004 



 40

 
Figure 17: Sablefish Cumulative Trap Effort (Number of Traps) from 1996 to 2004 
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Figure 18: Sablefish Cumulative Longline Effort (Number of Hooks) from 1996 to 2004 
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Salmon 
Pacific salmon (Table 5) have been intricately linked to the history, economy and 

culture of Canada’s west coast for thousands of years.  They are also an important part of 
both diet and culture of First Nations people.  Pacific salmon are anadromous, spending a 
portion of their life in the ocean, returning to fresh water to spawn, after which they die.  
Their habitat is vast, more or less spanning the entirety of North Pacific Ocean.  
Depending on the species and individual stock, Pacific salmon distributions may range 
from the shores of Asia to North America, and from the Artic Ocean to as far south as 
California.   

 
Table 5: Species of Pacific Salmon Targeted in the Pacific Commercial Fisheries 

Scientific Name Common Name Image 

Oncorhynchus gorbuscha Pink, (Humpies) 
 

Oncorhynchus keta Chum, (Dog salmon) 
 

Oncorhynchus kisutch Coho, (Silver salmon) 
 

Oncorhynchus nerka Sockeye, (Red salmon) 
 

Oncorhynchus tshawytscha Chinook (Spring, Tyee, King) 
 

 
The salmon fishing industry began when Europeans settled on the west coast.  By the 
1870s, a worldwide demand for canned salmon, particularly sockeye, perpetuated the 
commercial fishing industry.  The fishing industry, including both commercial fishing 
and fish processing, remains one of the most important industries in the PNCIMA to date.  
However, its size has declined significantly since the early 1990s, due primarily to 
declines in salmon stocks.  A total of 3,380 people worked in the industry in 2001, 
constituting a 17 percent decline and 665 fewer jobs than in 1996.  The 1996 Pacific 
Salmon Revitalization Strategy, known as the Mifflin Plan, featured a licence retirement 
program for commercial fishing licenses, reducing the size of the Pacific fleet by 20 
percent.  The fleet was further reduced by changes to regulation and several rounds of 
voluntary license retirements.  The number of commercial salmon licenses dropped from 
4,112 in 1996 to 2,557 in 1999, a reduction of 38 percent in three years.  While landings 
of a variety of finfish declined from 1990 to 2002, salmon landings fell most 
precipitously.  Total landings fell from 96,000 tonnes to 33,000 tonnes over this 12 year 
period, and the landed valued declined from $263 million in 1990 to $33 million in 2001 
before rebounding to $57 million in 2002.   
 
Commercial salmon licences are issued for three gear types: troll, seine and gill net.  
Trolling employs hooks and lines which are suspended from large poles extending from 
the fishing vessel.  Altering the type and arrangement of lures used on lines allows 
various species to be targeted.  Trollers catch approximately 25 percent of the 
commercial harvest.  Seine nets are set from fishing boats with the assistance of a small 
skiff.  Nets are set in a circle around aggregations of fish and the bottom edges are then 
drawn together into a “purse” to prevent escape of the fish.  Seine takes approximately 50 
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percent of the commercial catch.  Salmon gill nets are rectangular nets that hang in the 
water and are set from either the stern or bow of the vessel.  Fish swim headfirst into the 
net, entangling their gills in the mesh.  Altering mesh size and the way in which nets are 
suspended in the water allows nets to selectively target certain species and sizes of fish.  
Gill nets generally fish near coastal rivers and inlets, taking about 25 percent of the 
commercial catch.  Licence conditions and Integrated Fisheries Management Plans lay 
out allowable gear characteristics such as hook styles, mesh size, net dimensions and the 
methods by which gear may be used. 
 
In BC, Pacific salmon are managed by DFO with the input from various advisory 
councils.  One such council is the Pacific Salmon Commission (PSC), a body formed by 
the governments of Canada and the United States to implement the Pacific Salmon 
Treaty.  For example, Fraser sockeye is one of the specific stocks the PSC deals with and 
information is provided to the Fraser Panel with the aim of coming to a consensus on 
coordinated management actions.  However, DFO maintains its position setting 
escapement goals and forecasting these stocks.  Another advisory body is the Pacific 
Fisheries Resource Conservation Council (PFRCC), which was created as an independent 
organization to advise the governments of Canada and BC, as well as the Canadian 
public, on the conservation and environmental sustainability of Pacific salmon stocks and 
their freshwater and ocean habitat.  Each year, the PFRCC produces a report 
recommending improvements in salmon stock conservation and assessment, and in 
habitat protection and restoration. 
 
The breakdown of volume of fish landed by species and respective landed values for 
2005 is provided in Figure 19.  A comparison of coast-wide catch of all salmon species 
vs. salmon catch in PNCIMA is provided in Figure 20. 
 



 44

 
Figure 19: BC Commercial Salmon Fishery by Species Breakdown 2004 
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Figure 20: Salmon Catch in PNCIMA vs. Coast-wide between 1996 and 2005 
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In addition to the lucrative commercial fishery, there is also a thriving recreational fishery 
on Canada’s Pacific coast, in which Chinook and coho are the primary target species.  
The recreational fishery is addressed more thoroughly in a subsequent section. 

Herring 
The commercial herring fishery began in the early 1900s, mainly for bait, but was 

expanded in the late 1930s to provide a dry salted product.  The fishery further expanded 
as a reduction fishery in the 1940s.  This fishery continued to increase through to the 
1960s but was not sustainable and over-fishing, combined with unfavourable ocean 
conditions, caused a massive coast-wide stock collapse.  Most fisheries were closed 
between 1968 and 1971.  Stock recovery was facilitated by a combination of favourable 
environmental conditions and low harvest rates. 
 
There are four types of commercial fisheries that target Pacific herring: roe, spawn-on-
kelp, special use, and food and bait.  These fisheries occur in various regions and at 
different times of the year.  All herring fisheries operate within the overall herring quota 
for a given year.  Plans for each fishery are developed on a yearly basis in consultation 
with First Nations and industry, where current stock status information and yield 
recommendations from the Pacific Science Advice and Review Committee (PSARC) are 
presented.  Stakeholder comments and advice from these consultations are brought 
forward to meetings of the Integrated Herring Harvest Planning Committee (IHHPC) and 
the Herring Industry Advisory Board (HIAB).  All herring fisheries take place in one of 
five different herring major stock assessment areas: Prince Rupert District (PRD), Queen 
Charlotte Islands (QCI), Central Coast (CC), West Coast Vancouver Island (WCVI) and 
Strait of Georgia (SOG) (Figure 21).   

Roe Herring Fishery 
The focus of the roe herring fishery is not the fish itself, but the eggs, such that the 

opening of the fishery is dependent upon sampling of the fish to determine the timing of 
acceptable roe quality and yield.  After the herring are caught, the roe are stripped from 
the fish, salted and shipped to Asian markets. 
 
The current roe fishery began in 1972 and this higher value fishery allowed for economic 
gains with much lower total catch (Figure 22).  Since 1998, the fishery has been managed 
with a variant of the IVQ system.  The quota for an area is divided equally among the 
vessels licensed to fish, but the vessels operate in groups or pools to control the fishing 
effort.  Vessels within a pool fish in turn until the quota is achieved for each pool.  This 
process reduces the intensity of the fishery and allows more time to monitor fishing 
activity.  The result is a reduction in the frequency and amount of catch beyond the target 
limits.  Roe herring is fished by both gill net and seine.  The breakdown of catch between 
the two gear types in both PNCIMA and coast-wide is provided in Figure 23.   
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Figure 21: Major Stock Assessment and Management Areas for Herring 
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Figure 22: Historical Yearly Average for the Commercial Herring Roe Fishery, for Each 
Major Management Region on BC Coast (Data from DFO 2002 Stock Status Reports 
B6-01 to B6-05) 
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Figure 23: Recent Yearly Catch for the Commercial Herring Roe Fishery by Gillnet and 
Seine 

 



Spawn-on-Kelp Fishery 
The spawn-on-kelp (SOK) fishery also targets herring eggs but, in this fishery, the 

fish mortality rate is significantly less.  SOK is harvested in one of two ways; either kelp 
fronds are suspended in open waters (open ponds) or fish are captured by a seine vessel 
and placed in an enclosure containing suspended kelp fronds (closed ponds).  After 
spawning, the spawn-covered kelp is harvested, trimmed, brined and packaged for 
transport to Asian markets and the herring are then released.  
 
The commercial SOK fishery occurs in all areas of the BC coast except the Strait of 
Georgia.  Changing consumer preference in the Japanese market and poor economic 
conditions have caused a dramatic reduction in the market price paid for herring SOK 
over the last half decade.  The average price has plummeted from $40/lb in 1995, to less 
than $6/lb in 2004.  This has caused the total value of the fishery to decline from 
approximately $22 M to less than $10 M. 

Special Use Fishery 
The special use herring fishery provides opportunities to utilise herring in 

alternative ways to the mainstream herring fisheries.  Herring are caught for use as 
commercial sport bait, personal-use commercial bait, food, charity sales, zoo and 
aquarium food, and commercial bait sales.  Herring caught for personal-use commercial 
bait require a one ton ZX licence.  A three ton ZY licence is required if the herring are 
caught for sale.  A limit of five active three ton ZY licences can be designated to a 
catcher vessel at any given time. 

Food and Bait Herring Fishery 
Herring caught in this fishery are intended to provide a small quantity of herring to 

firms wanting to engage in secondary processing of herring food products and to satisfy 
frozen bait requirements of commercial fishermen.  This fishery is conducted by seine 
only, and takes place exclusively in the Strait of Georgia and southern Johnstone Strait 
where herring over-winter in relatively shallow inlets and bays in preparation for 
spawning in the spring.  Area 13 is the only PFMA within the bounds of this fishery that 
falls within the PNCIMA, and 900 tons were allocated to this fishery for the 2005 to 2006 
fishing season.  Allocation takes place by means of a lottery system, where a maximum 
harvest of 50 tons for each of 18 eligible applicants is set.   

Sardine Fishery 
The sardine fishery in the mid-1920s to mid-1940s constituted the largest fishery in 

BC.  In fact, this was the largest commercial fishery in the Western Hemisphere during 
the first half of the 20th century (Hargreaves, 1994 and Wolf, 1992).  The reduction 
fishery in BC began in 1917 with 70 tonnes being landed.  By 1926, the 44,000 tonne 
level was surpassed and huge harvest numbers were being sustained (average of 40,000 
tonnes annually) until a collapsing population yielded a mere 444 tonnes in 1947.  
Following the 1992 return of sardines to the BC coast, an experimental fishery was 
initiated in 1995 with the goal of ascertaining the stability and feasibility of a full 
commercial harvest.  Since 2002, a small commercial seine fishery has operated primarily 
on the west coast of Vancouver Island, harvesting approximately 2000 tonnes per year. 
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Reported catches of Pacific sardine within the PFMAs 8, 10, 12, and 27 (from 1995 to 
2003) are presented in Table 6.  This table shows the yearly PNCIMA contribution to the 
BC commercial harvest.   
 
Table 6: Historical Catch (Tonnes) of Pacific Sardine by Statistical Area in the 
Experimental Fishery since 1995 Based on Validated Landings 

  Area 
  8* 10* 12* 23 24 25 26 27* 121 123 

Total 
(tonnes) 

1995  -   -   -   -   -  22.7  -   -   -   -  22.7 
1996  -   -   -   -   -   -  79.8  -   -   -  79.8 
1997  -   -  27.2 3.6  -   -   -   -   -   -  30.8 
1998  -  162.4 301.2 0.0 108.9 94.3 9.1  -   -   -  675.9 
1999 8.2 352.0 345.6 74.4  -  9.1 244.9 99.8  -   -  1134.0 
2000 55.3  -  79.8 207.7  -  768.4 145.2 302.1  -   -  1558.6 
2001 85.3  -  40.8 183.3  -  435.5 68.0 394.6 40.8 19.1 1267.4 
2002  -  370.1 54.4 104.3  -  296.7 40.8 147.0  -   -  1013.3 
2003  -   -   -  920.8 39.0 81.6  -  36.3  -   -  1077.8 

INVERTEBRATE FISHERIES OVERVIEW 
Invertebrate fisheries are predominantly found along the inner coast (PFMAs 11 

through 20) where access, transport and shipping are more readily available.  Some 
invertebrate species are more commonly found in southern BC waters versus northern BC 
waters.  A list of the common and scientific names of commercially harvested 
invertebrate species in BC is presented in Table 7, along with the gear types used in their 
harvesting.  Fisheries and Aquaculture Management Branch of DFO has three divisions 
for marine fisheries: the North Coast Division (Areas 1 to 10), South Coast Division 
(Areas 11 to 27), and the Fraser River Division (Areas 28 and 29).  Invertebrate resources 
in offshore areas are managed by the adjoining inshore division.  A breakdown of coast-
wide invertebrate catch by volume and value is provided in Figures 24 and 25. 
 
Table 7: List of Commercially Caught Invertebrate Species in BC in 1997 
Common Name Scientific Name Gear Type  
Geoduck (King Clam) Panopea abrupta Dive 
Horse Clam (Gaper Clam) Tresus capax, Tresus nutallii Dive/Intertidal 
Manila Clam Venerupis philippinarum Intertidal 
Littleneck (Native) Clam Protothaca staminea Intertidal 
Butter Clam Saxidomus gigantea Intertidal 
Razor Clam Siliqua patula Intertidal 
Pink (smooth, swimming) Scallop Chlamys rubida Dive/Net 
Spiny (pink, swimming) Scallop Chlamys hastata Dive/Net 
Pacific Octopus Octopus dofleini Dive/Trap 
Opal Squid Loligo opalescens Net 
Euphausiids (Krill) Euphausia pacifica Net 
Prawn (Spot Shrimp) Pandalus platyceros Trap 
Smooth Pink Shrimp Pandalus jordani Trap/Net 
Northern (Spiny) Pink Shrimp Pandalus eous (P.  borealis) Trap/Net 
Flexed Pink Shrimp Pandalus goniurus Trap/Net 
Sidestripe Shrimp Pandalopsis dispar Trap/Net 
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Common Name Scientific Name Gear Type  
Coonstripe Shrimp Pandalus danae Trap/Net 
Humpback Shrimp Pandalus hypsinotus Trap/Net 
Dungeness Crab Cancer magister Trap 
Red Rock Crab Cancer productus Trap 
Red (Alaska) King Crab Paralithodes camtschatica Trap 
Golden (Brown) King Crab Lithodes aequispina Trap 
Gooseneck Barnacles Pollicipes polymerus Intertidal 
Red Sea Urchin Strongylocentrotus franciscanus Dive 
Green Sea Urchin Strongylocentrotus droebachiensis Dive 
Giant Pacific Sea Cucumber Parastichopus californicus Dive 
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Figure 25: Landed Value of Commercial Invertebrates Averaged from 1995 to 2000 
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1979 when licences were limited and harvest quotas were set for conservation.  In 1989, 
with the support of the commercial industry, a management program with individual 
quota (IQ) for geoduck was initiated.  As part of this initiative, area licensing and a three-
year area rotation period for the fishery were implemented.  Geoduck licence quotas were 
set at 1/55 of the annual coast-wide quota, and fishers were required to select one of three 
licence areas in which to fish.  Horse clams are generally harvested incidentally to 
geoduck but are not included in the quota system. 
 
Geoduck and horse clams are harvested commercially by divers using high pressure 
water delivered through a nozzle known as a “stinger”, which loosens the substrate 
around the clam and allows the diver to lift the clams out live.  Harvested geoducks are 
quickly shipped to processing plants where they are packed and usually delivered live to 
Asian markets.  First Nations harvests for food, social and ceremonial purposes are 
limited to the gear specified for shellfish in their communal licence.  Commercial gear 
cannot be used for recreational harvest and, as a result, the recreational fishery is limited 
to hand digging methods only. 
 
The commercial licence year runs from January 1 to December 31.  The location of the 
fishery and schedule of openings and closings varies annually.  Commercial fishery 
openings are scheduled to allow for a year-round supply of geoduck to the market.  The 
most recent (2002 to 2004) cumulative geoduck clam effort has been mapped and is 
illustrated in Figure 26. 
 
Geoducks are one of the most valuable invertebrate fisheries with a peak landed value of 
$43 million in 1995, and $42 million in 2000.  This high value is driven by increasing 
market prices as a result of lower actual landings in recent years than in the past.  In 1987 
BC landings peaked at 5203mt (more than double current landings) but with a value of 
only $6 million (Figure 27). 
 
Due to a lack of stock assessment information, the commercial fishery for horse clams 
has been limited since 1992 to an incidental fishery only when the geoduck fishery is 
open (Figure 28).  Studies on the productivity of horse clam stocks and preliminary 
abundance surveys have lead to two pilot fisheries for horse clams at Comox Bar in the 
Strait of Georgia, and in Lemmens Inlet on the west coast of Vancouver Island.  These 
closely monitored fisheries began in 2003, and were continued in 2004, with the 
exception of Lemmens Inlet experimental fishery which was not viable due to the number 
of horse clams available.  The Comox Bar fishery occurred again in 2005 with an 
assigned quota of 20,500 lbs (10,000 kg).  Surveys to find a new site to continue the 
experiment on the west coast of Vancouver Island are being considered.  Catch and other 
harvest data will be recorded.  The fishery will also provide some insight into the 
assessments and response by the market. 
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Figure 26: Geoduck Cumulative Dive Effort (Hours) from 2000 to 2005 
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Figure 27: Geoduck Catch (Metric Tonnes) in the PNCIMA vs. Coast-wide from 1978 
to 2004 
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Figure 28: Horse Clam Catch (Metric Tonnes) in the PNCIMA vs. Coast-wide from 
1980 to 2004 

Intertidal Clam Fishery 

Most of the north coast is closed to harvesting due to the risk of paralytic shellfish 
poisoning.  The majority of intertidal clam landings are from the inshore waters of the 
south coast and the west coast of Vancouver Island.  Evidence of clams having been 
historically harvested by First Nations people include clamshells found in middens 
throughout BC.  Early settlers also harvested clams and a small commercial fishery 
existed before the turn of the century. 
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Today, the commercial clam fishery is relatively small, but widespread in the south coast 
area.  All harvesting is done by hand-digging in intertidal areas, usually at low tide.  The 
fishery is managed by minimum size limits (allowing for a least one spawning year), time 
and area openings, and to a limited extent, by quotas in selected areas. 

Squid Fishery 
Opal squid are fished primarily as bait for the sablefish, crab and halibut fisheries.  

There is an increasing interest in marketing opal squid as a food source but, due to strong 
Californian and Chinese fisheries, demand for BC product is low.  Opal squid are 
primarily fished with seines in B.C., although the use of dip nets, frame nets and jigs is 
allowed.  Squid are attracted to the vessel at night by bright lights, and a seine is set 
around the aggregated squid.  Historically, landings have been quite variable from year to 
year and have mainly been sourced from the west coast of Vancouver Island in PFMA 
23.  In addition, PFMA 2, 6 to 9 and 27 have contributed to landings as well.  Landings 
peaked in 1994 at 118mt, with a landed value of approximately $200,000 (Figure 29).  
PNCIMA landings have historically been relatively low but increased in 1995, 1997 and 
1998 in the north coast areas (PFMAs 1 to 10).  Although rare, aggregates of squid in BC 
have been significant enough to support a commercial fishery but it is often difficult to 
predict their location. 
 
Recreationally, the fishery remains open year-round but is limited to fishermen who use 
squid for their own consumption.  There are permanent closures in marine reserves and 
parks as well as restricted areas, in order to protect rockfish.  The rockfish closure in 
restricted areas prohibits jig (hook and line) fishing but does allow the use of seine and 
ring nets.   
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Figure 29: Opal Squid Catch in PNCIMA vs. Coast-wide from 1982 to 2003 
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Shrimp Fishery 
The shrimp fishery is managed using Shrimp Management Areas (SMA) (Figure 

30).  The SMAs are managed independently with their own opening times, closing times 
and TAC ceiling.  Vessels used in the fishery are generally small tow beam or otter trawl.   
 
Historically, shrimp catches occurred in three major areas: the inshore waters of the Strait 
of Georgia, the coastal areas off the north coast inlets, and the waters off the lower west 
coast of Vancouver Island.  However, in 1996 shrimp landings increased significantly as 
fishers expanded their fishing areas to include previously-unexploited areas, including the 
offshore areas of the central coast.  After 1997, the duration of the fishing season was 
limited, and a catch ceiling was implemented for most areas (Figure 31).   
 
Highly productive areas include the Prince Rupert Shrimp Management Area, Queen 
Charlotte Sound (QCS) in the north coast and the offshore waters of PFMA 23 on the 
WCVI (Figure 32).  However, since 1998 QCS has been closed due to eulachon by-catch 
issues.  Since 1999 little fishing activity has occurred in the central coast inlets due to 
market conditions. 
 
Due to the ecological impacts of the trawl fishing industry, there are permanent fishery 
closures in BC Ecological Reserves and in other areas such as McIntyre Bay and 
Cumshewa Inlet to protect other stocks.  Fishery delays have occurred to protect crabs 
during their soft-shell period.  The shrimp fishery is also monitored for its by-catch of 
halibut and eulachon and efforts are underway to ensure the protection of hexactinellid 
sponge reefs identified in Hecate Strait and Queen Charlotte Sound. 
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Figure 30: Shrimp Trawl Management Areas 
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Figure 31: Shrimp Trawl Catch in PNCIMA and Coast-wide Total from Logbooks 

Dramatic coast-wide increases in 1995 and 1996 landings were due to a number of 
factors: changes in the groundfish and salmon fisheries which resulted in an increase in 
effort on shrimp fishing; the high market price for shrimp during this time, coinciding 
with a decline in Washington and Oregon fisheries and; abundant stocks available to the 
BC fishery (Bartosh, 2001).  The subsequent decline in 1997 was due to management 
changes in response to the increased fishing effort the previous two years.  Management 
changes included the implementation of catch ceilings for most areas, the development of 
industry funded programs to monitor catches and the establishment of a stock assessment 
program. 
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Figure 32: Shrimp Trawl Cumulative Effort (Hours Towed) from 1996 to 2004 
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Shrimp Trap Fishery 
Between 1995 and 1999, north coast area humpback and coonstripe shrimp trap 

catches ranged from 36.9 to 92.7 tons (Morrison, 2002).  The majority came from SMAs 
3 to 6 and coincided with higher prawn landings.  The humpback shrimp fishery occurs in 
Prince Rupert Harbour and in Masset Inlet where the prawn fishing is prohibited in order 
to accommodate a humpback shrimp fishery.  Likewise, coonstripe shrimp are fished 
mainly in the south western portion of Vancouver Island in Sooke Harbour and Sooke 
Basin in Juan de Fuca Strait.   

Prawn Trap Fishery 
The commercial prawn trap fishery commenced in 1979 and is the most valuable of 

the shrimp species commercially harvested.  The trap fishery accounts for 98 percent of 
the total prawn landings, the remaining two percent being shrimp trawl by-catch 
(Morrison, 2002).  The primary market for fresh or frozen shrimp, whole or tailed, is 
Japan.  The market value for prawns peaked in 1997 at over $26 million although a 
recalculation of these data suggested that the true value was more likely $28.5 to $32.5 
million.  Figure 33 shows the relative catch rates in PNCIMA vs. coast-wide total.  Figure 
34 shows the distribution of the prawn fishery in PNCIMA from 2001-2004.   
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Figure 33: Prawn Catch in PNCIMA and Coast-wide Total from Logbooks 
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Figure 34: Prawn Cumulative Trap Effort (Hours Soaked) from 2001 to 2004 
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Crab Fishery 
The inception of the commercial crab fishery occurred prior to 1900, with the first 

recorded landings in 1885 (Butler, 1984).  The fishery is currently managed under a 
precautionary regime that includes limited entry licensing, area licensing, trap limits, 
soak limits, a minimum harvestable size limit, sex restrictions, soft-shell restrictions and 
gear restrictions.  There are a set number of licence eligibilities for this fishery and 
harvesters are required to select a licensing area for three years at a time (Figure 35).   
 
Crabs are harvested commercially using traps or ring nets.  Traps are frames covered with 
webbing that form an enclosure.  Crabs gain access to the enclosure through a tunnel or 
door, which may be triggered to form a one-way entrance.  Ring nets consist of a circular 
frame holding a bag of web.  Crabs are captured in the web bag when they cross the edge 
of the frame and the frame is lifted.  Both traps and ring nets are baited with fish, squid, 
offal or pellets.  Traps can be fished on single lines or on ground lines with multiple traps.  
Ring nets are fished on single lines only. 
 
The 2003 and 2004 seasons recorded the highest landings on record with over 6000 
tonnes per year (Figure 36).  In both years the value of the fishery was also the highest on 
record, $38 and $45 million respectively, despite the fact that the average price per 
kilogram was not as high as in previous years at $5.40 and $4.97.  Very high effort levels 
in Area A dominated the total overall coast-wide effort in 2003 and 2004 (Figure 37).   
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Figure 35: Crab Management Areas 
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Figure 36: Dungeness Crab Catch in PNCIMA vs. Coast-wide Total 
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Figure 37: Crab Cumulative Trap Effort (Days Soaked) from 2000 to 2004 
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Sea Urchin Fishery 
The red urchin and green urchin fisheries are managed separately, as their 

distribution and targeted markets are quite different.  Both are dive fisheries, but hand 
rakes are permitted in red sea urchin harvesting while green sea urchin harvesting is 
limited to hand picking only.   
 
The red sea urchin fishery commenced in the late 1970s and predominated in the south 
coast areas.  In the early 1980s, landings increased throughout the south coast but were 
outpaced by rapid increases in the late 1980s on the north coast.  In 1992, effort levels 
were stabilized through management actions with north and central coast areas 
dominating the fishery (Figure 40).  The total annual landed value has generally increased 
throughout the red sea urchin fishery, peaking in 1997 at approximately $14 million and a 
corresponding catch level of over 12, 000 metric tonnes (Figure 38). 
 
Compared to the red urchin fishery, the green urchin fishery has experienced boom and 
bust harvesting patterns and is currently in a recovery period.  This fishery is being 
stabilized through active management strategies, including stable effort and landings, 
increased catch per unit effort (CPUE) and limited quotas.  Fewer landings have been 
recorded during fishing seasons 2000 to 2001 and 2001 to 2002 (Figure 39), primarily 
due to increased competition from Russia.  This has caused prices to drop substantially 
and, in turn, fishermen have decreased their fishing efforts such that landings are not a 
depiction of actual green sea urchin abundance.  Indeed, a steadily increasing CPUE 
between 1993 and 2003 indicates that fishers are finding green urchins more easily 
which, in turn, suggests that the population of green urchins is increasing (or recovering 
from earlier over-fishing).  Presently, the PFMAs open to fishing include Areas 18, 19, 
and 20 (south coast) and 11, 12 and 13 (southern central coast), which have historically 
contributed less than 90 percent to the coast-wide effort in BC (Perry, 2001/2002) (Figure 
41). 
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Figure 38 Red Sea Urchin Catch in PNCIMA and Coast-wide Total 
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Figure 39: Green Sea Urchin Catch in PNCIMA and Coast-wide Total 
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Figure 40: Red Urchin Cumulative Dive Effort (Hours) from 1997 to 2003 
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Figure 41: Green Urchin Cumulative Dive Effort (Hours) from 2000 to 2005 
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Sea Cucumber Fishery 
The sea cucumber hand-picking dive fishery is small and limited.  It began in BC in 

1971, primarily in the southern coastal waters.  In 1980, a scientific fishery commenced 
and markets were established.  Concerns were raised, particularly with respect to the lack 
of knowledge about sea cucumber recruitment and the possibility of localized extinction.  
Localized extinctions are thought to be caused by fishers frequenting the same site and 
regularly removing all of the visible adult cucumbers, causing dramatically reduced 
densities at that site.  A small recreational fishery also occurs but, because landings are 
unrecorded, the exact extent of this fishery is unknown. 
 
The commercial fishery is managed through limited entry licensing, area licensing, a 
precautionary fixed exploitation rate of 4.2 percent, area quotas and an IQ program.  The 
coast is divided into three categories: approximately 25 percent of the total coastline in 
non-contiguous areas devoted to the commercial fishery, 25 percent in experimental 
fisheries and the remaining 50 percent closed to harvesting until these areas are 
determined to be sustainable. 
 
Up until 1987, harvesting was only permitted along the south coast with the majority of 
landings occurring in the Strait of Georgia.  The north coast was opened for harvest in 
1986 but there were no recorded landings until 1987.  The central and north coasts 
(PFMAs 3 to10) currently support about 80 percent of the fishery, representing the 
majority of catch weights coast-wide as well as the PNCIMA (Figures 42 and 43). 
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Figure 42: Sea Cucumber Catch in PNCIMA and Coast-wide Total 
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Figure 43: Sea Cucumber Cumulative Dive Effort (Hours) from 2000-2005 
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CONSERVATION AREAS 

The PNCIMA encompasses a complex, interconnected array of natural marine 
habitats.  Some of the pristine areas within this region are protected under federal and/or 
provincial legislation designed to prevent human disturbances.  Some areas have 
legalized conservation status that allows limited activities within their boundaries.  There 
are ten types of federally and provincially managed marine conservation and protection 
areas within the PNCIMA, including a proposed Marine Wildlife Area (MWA), a 
proposed National Marine Conservation Areas (NMCA), a National Park, and Rockfish 
Conservation Areas (RCA), as well as provincial Ecological Reserves, Provincial Parks 
(including Marine Parks), Conservancies, a Protected Area, Wildlife Management Areas 
(WMA), and Wildlife Reserves (Figure 44).  Municipal and regional parks are primarily 
established to enhance recreation opportunities and, to a lesser extent, to promote public 
education about the marine environment.   

 
A marine protection area, or “MPA”, refers to an area legally established to protect all or 
a portion of the sea surface, water column, seabed, and/or associated flora, fauna, 
recreational, scientific, cultural and historical features, and may include an area 
established under one or more of the following provincial or federal statutes: 
 

a) a “marine protected area” established under the Oceans Act S.C.1996, c. 31; 
b) a “national marine conservation area” or “NMCA” established under the 

Canada National Marine Conservation Areas Act S.C. 2002, c. 18, and 
includes an NMCA reserve where there are unresolved Aboriginal rights 
claims that have been accepted for negotiation by the Government of Canada;  

c) a “national park” with marine components established under the Canada 
National Parks Act S.C. 2000, c. 32, and includes a national park reserve 
where there are unresolved Aboriginal rights claims that have been accepted 
for negotiation by the Government of Canada; 

d) a protected marine area (known as a marine wildlife area)  or “wildlife area” 
(known as a National Wildlife Area) established under the Canada Wildlife 
Act R.S.C. 1985, c.W-9; 

e) a “migratory bird sanctuary” established in the marine environment under the 
Canada Migratory Birds Convention Act,1994 S.C. 1994, c.22; 

f) a “provincial park”, “recreation area”, or “conservancy” established in a 
marine environment under the Park Act [RSBC 1996] c. 344 or the Protected 
Areas of British Columbia Act [SBC 2000] c. 17; 

g) an “ecological reserve” established in a marine environment under the 
Ecological Reserve Act [RSBC 1996] c. 103 or the Protected Areas of British 
Columbia Act [SBC 2000] c. 17; 

h) a “protected area” or “conservation study area” established in a marine 
environment under the Environment and Land Use Act [RSBC 1996] c. 117; 

i) a “land reserve” or “notation of interest” established over Crown land 
and water in a marine environment under the Land Act [RSBC 1996] c. 
245; 

j) a “wildlife management area” established in the marine environment under the 
Wildlife Act [RSBC 1996] c. 488. 
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MPAs are integral components of ecosystem-based management and sustainable 
development of human activity in the PNCIMA.  They include but are not limited to: 
unique coastal inlets, bays or channels; representative marine areas; boat havens with 
important anchorages; marine-oriented wilderness areas; cultural heritage features; 
critical spawning locations and estuaries; species-specific harvesting refugia; foraging 
areas for seabird colonies; summer feeding and nursery grounds for whales; offshore sea 
mounts or hydrothermal vents; and a host of other special marine environments and 
features.   
 
Several RCAs were implemented by DFO within the inland waters of Johnstone Strait 
and the Strait of Georgia at sites where scientific assessments discovered the most 
apparent stock declines.  Twenty percent of rockfish habitat is planned for RCA 
protection on the west coast of Vancouver Island, central coast, north coast and Queen 
Charlotte Islands.  
 
Located in the offshore area from the PNCIMA, Canada’s first MPA under the Oceans 
Act is the Endeavour Hydrothermal Vents located 250 km southwest of Victoria.  The 
Bowie Seamount Pilot Protected Area, 180 km west of the Queen Charlotte Region, is 
being considered as the next Oceans Act MPA in the Pacific Region.  These two unique 
ecosystems are important sites for conservation and protection of marine biodiversity.  At 
Endeavour Hydrothermal Sea Vents, the organisms that form the basis of the biological 
food webs are very unusual in that they are able to harness the chemical energy present in 
sulphur-rich geothermal seafloor emissions, while primary producers in most other food 
webs use direct sunlight as an energy source.  Recent scientific study at these offshore hot 
vents has uncovered 22 new families and 100 new genera of species.  The Bowie 
Seamount has been identified as an area of interest for migratory birds by the CWS of EC 
and the seamount itself is a CWS confirmed area of importance to marine and coastal 
birds mandated by Canada’s Migratory Birds Convention Act. 
 
Canada’s network of National Wildlife Areas (NWA), MWA and Migratory Bird 
Sanctuaries (MBS) are essential habitat for migratory birds and other wildlife species.  A 
MWA is a NWA that reaches beyond the 12 nautical mile territorial sea limit out to the 
200 nautical mile exclusive economic zone limit.  There are no NWA or MBS located in 
the PNCIMA at this time; however, the Scott Islands Archipelago has been proposed for 
MWA designation and may be the first MWA to be established in Canada.  The Scott 
Islands are also a globally Important Bird Area (IBA) recognized by Bird Life 
International, the Canadian Nature Federation and Bird Studies Canada which 
coordinates the Canadian IBA program.  The Scott Islands are located 46 km in a north 
westerly direction from Cape Scott at the northwest tip of Vancouver Island.  More than 
two million seabirds nest on the islands every year, which includes 55 percent of the 
world’s population of Cassin’s Auklets, seven percent of the world’s population of 
Rhinoceros Auklets, and two percent of the world’s population of Tufted Puffins.  The 
three outermost islands and a one kilometre buffer of marine area (Beresford, Sartine and 
Triangle islands) are currently protected as BC ecological reserves.  The two innermost 
islands (Lanz and Cox islands) and a one kilometre buffer of marine area are designated a 
Class A Provincial Park.  These five separate provincial protected areas comprise the 
Scott Islands.   
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The purpose of a NMCA is to conserve and protect a network of 29 examples of diverse 
marine environments in the coastal zones of Canada’s Atlantic, Arctic and Pacific Oceans 
and the Great Lakes.  NMCAs combine ecologically sustainable use with smaller zones 
of high protection within submerged lands, the water above them, and any species found 
there.  They may also include wetlands, estuaries, islands and other coastal lands.  
NMCAs are managed by Parks Canada in a manner that aims to protect the physical and 
biological characteristics of the greater ecosystem as well as sites with unique cultural, 
archaeological or historical values.  Marine uses such as fishing and shipping are 
permitted but limited or excluded in zones representing sensitive features such as nesting 
areas, spawning beds, whale calving areas and cultural sites.  Ocean dumping, undersea 
mining and oil and gas exploration and development are not permitted in an NMCA 
(Dunsmuir, 2004). 
 
Federal-provincial agreements in BC have been proposed for two areas representing three 
of the remaining 28 examples of marine regions under consideration for NMCA 
designation: Gwaii Haanas and the proposed southern Strait of Georgia region.  The 
proposed Gwaii Haanas NMCA is located in the southern portion of Haida Gwaii (Queen 
Charlotte Islands) in the PNCIMA.  It consists of the southern end of Moresby Island and 
associated islands in Southern Haida Gwaii.  Gwaii Haanas includes 147,000 ha of land, 
340,000 ha of marine area and 1,700 km of shoreline (Gueret, 2004).   
 
The purpose of Canada’s National Parks is to protect natural environments that are 
representative of Canada’s natural heritage.  Parks Canada manages human use of 
national parks to maintain their ecological integrity while providing opportunities for 
public understanding, appreciation and enjoyment.  Gwaii Haanas National Park Reserve 
is the only national park in the PNCIMA and has no official marine designation. 
 
BC Parks’ mission statement is: “to protect representative and special natural places 
within the province’s Protected Areas System for world-class conservation, outdoor 
recreation, education and scientific study”.  There are twenty-nine BC marine provincial 
parks that were established in the PNCIMA between 1914-1997 encompassing 306,917.2 
hectares (45,406.5 ha of marine area, 261, 510.7 ha of land area).  One of these parks has 
class R provincial park designation; the other twenty-eight are class A provincial parks. 
 
Class A provincial parks are areas designated for the preservation of their natural 
environments for the inspiration, use and enjoyment of the public.  The 1995 Park Act 
amendments increased flexibility for accommodating grazing, hay cutting and other uses 
that existed at the time the park was established.  Resource extraction activities such as 
commercial logging, mining, hydro electric development are prohibited in Class A 
Provincial Parks.  Other activities that use or disturb natural resources, like commercial 
recreation (guided sport fishing, for example) require a Park Use Permit. Park use permits 
are not issued with respect to an interest in land or natural resources unless the Minister 
deems it is necessary to preserve or maintain the recreational values of the park involved.  
Class A parks can be designated by either order in council under the Park Act or by 
inclusion in a schedule to the protected areas.   
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The Park Act was amended in 2006 to introduce the conservancy designation to 
implement government’s land use decisions for the Central Coast and North Coast. This 
new protected area designation was intended to recognize the global significance of 
specific areas on the Central Coast and North Coast, to recognize the importance of these 
areas to First Nations and to allow a wider range of low impact, compatible economic 
opportunities to be permitted than possible in a Class A park. 
 
Conservancies are set aside 
(a) for the protection and maintenance of their biological diversity and natural 

environments, 
(b) for the preservation and maintenance of social, ceremonial and cultural uses of first 

nations, 
(c) for protection and maintenance of their recreational values, and 
(d) to ensure that development or use of their natural resources occurs in a sustainable 

manner consistent with the purposes of paragraphs (a), (b), and (c).”  
 
The purpose of provincial protected areas is to protect representative examples of 
biological diversity, recreational and cultural heritage areas, as well as special natural, 
cultural heritage and recreational features.  The provincial protected area in the PNCIMA 
is called the Huchsduwachsdu Nuyem Jees/Kitlope Heritage Conservancy and is located 
in the Queen Charlottes/North Coast Mainland region. 
 
BC’s provincial ecological reserves originated from Canada’s decade-long research 
commitment to the International Biological Program (IBP), the mandate of which is to 
establish a system of representative terrestrial and aquatic ecosystems around the world.  
Canada completed approximately 1000 check-sheets of biologically important sites 
between 1964 and 1974 placing the country alongside Australia and the US in leading 
efforts with the IBP.  Many sites were identified in BC, which subsequently became the 
foundation of the Province’s ecological reserves system.  Ecological reserves are Crown 
lands selected to preserve ecosystem integrity, maintain biological diversity and protect 
genetic diversity by: 

• Protecting rare and endangered plants and animals in their natural habitat. 
• Preserving unique, rare or outstanding botanical, zoological or geological 

phenomena. 
• Perpetuating important genetic resources. 
• Enabling scientific research and education associated with natural environments. 

 
Twenty six ecological reserves  were established in the PNCIMA between 1971 and 1991 
totalling 39,865.3 hectares of land (including upland) and water (including foreshore and 
offshore) (BCWLAP, 2001). 
 
A WMA is an area where conservation and management of wildlife, fish and their 
habitats is the priority, but other uses may be permitted.  Reef Island, Limestone Islands, 
Skedan Islands and Cluxewe WMAs are located within the PNCIMA. 
 
Provincially designated wildlife reserves are designed to protect important estuarine or 
foreshore habitat.  Wildlife reserves within the PNCIMA are: Beaver Cove (Kokish 
Estuary), Campbell River Estuary, Cluxewe River Estuary and Kingcome River Estuary 
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in the Johnstone Strait/Queen Charlotte Strait regions, as well as Shelden’s Bay, 
Skidegate Inlet, Watun River Foreshore, Kumdis Bay, Naden Harbour in the Queen 
Charlottes/North Coast Mainland region. 

 
Figure 44: Areas of Marine Protection and Protected Areas in the PNCIMA 
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CRUISE SHIP INDUSTRY 

Cruise ship activity in the PNCIMA is comprised of two main segments.  The first 
segment is made up of large vessel cruise ships that travel through the region, some of 
which make port of call stops in Prince Rupert, while the second segment includes 
smaller ships of the pocket cruise industry, which make stops at many ports in the region.  
The Discovery Coast passage cruise operated by BC ferries between Port Hardy and 
Bella Coola has been included in the second segment.  Each segment is described in 
detail with the extent and frequency of activities highlighted.  Future development plans 
of the large vessel and pocket cruise industry are described where possible.  Although 
there was little explicit information available from secondary sources, this report 
indicates existing or potential conflicts the cruise industry may have with other user 
groups. 
 
The cruise industry in BC is estimated to be worth approximately $500 million to the 
economy.  In the PNCIMA, the cruise industry contributes to the marine use as its 
members travel open waters and visit port facilities, as well as to the overall human use of 
land tour attractions.  It is difficult to accurately predict the outlook for the cruise industry 
in the PNCIMA due to the volatile and changeable nature of the tourism industry.  It 
seems that cruise ship activity in the waters of the PNCIMA and the number of ships 
making port of call stops at communities in the PNCIMA will continue to increase. 
 
While over 300 large cruise vessels pass through the PNCIMA along the Inside Passage 
Marine Highway en route to Alaska (Figure 45), only 49 of those vessels, carrying 94,206 
passengers, would have stopped at the Prince Rupert Northland terminal in the 2005 
season.  The remaining vessels do not stop in the PNCIMA area, and may travel directly 
from Vancouver to Alaska, or make a port of call stop in one of the southern BC ports 
(Victoria, Nanaimo or Campbell River).  The main ports of call for the pocket cruise 
vessels are Prince Rupert and Alert Bay.  Bella Coola and Port Hardy are the northern 
and southern terminus, respectively, for the Discovery Coast Passage cruise.   
 
Prince Rupert attracts over 100,000 cruise ship passengers per season, and hopes to host 
250,000 passengers per year within 10 years.  The city is aiming for steady increases in 
vessel and passenger numbers during this time.  Currently, the communities of Port 
Hardy and Sointula are also actively attempting to attract pocket cruise ships.  Although 
the Central Coast Land and Resource Management Plan and the North Coast Land and 
Resource Management Plan both identify marine cruising as an activity for potential 
tourism development, the pocket cruise industry outlook for the region is less clear.   
 
Most analyses predict economic benefits to communities from passengers engaging in 
shore excursions or purchasing retail items, with estimates of per passenger dollars spent 
at ports of call ranging from $40 to $139.  The Prince Rupert Port Authority expected 
passenger spending in the local economy to surpass $4 million for the 2006 season.  
Forecasts of passenger spending on tours and attractions in Prince Rupert in 10 years are 
between 24 and 36 million dollars.   
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Although the cruise industry is well positioned to provide economic benefits to local 
economies, environmental and social impacts have to be acknowledged and managed to 
minimize negative outcomes.  Environmental issues include the dredging, construction 
and installation of harbour facilities, while social impacts tend to be more speculative (as 
little research has been completed on social impacts of cruise activity in the PNCIMA), 
but may include increasing land values, challenges of large influxes of tourists into 
communities, and balancing the seasonality of the cruise industry with long-term 
employment needs.  There are also potential conflicts with other industries.  One example 
is the need to maintain scenic corridors of forest stands along the coast and the potential 
economic impact to forestry activities.  Both the environmental and social impacts of the 
cruise industry and its continued development in the PNCIMA area need to be monitored 
and managed in relation to other existing or potential marine and human uses.   
 
The PNCIMA area encompasses parts of three “units” that are designated and used by 
Tourism BC, North Vancouver Island (Mount Waddington Regional District), the central 
coast, and the north coast (part of northern BC) unit.  Until the 1980s, tourism was a 
relatively minor component of the economy of northern Vancouver Island.  The paving of 
Highway 19 from Campbell River to Port Hardy, and the relocation of the BC Ferries 
Inside Passage terminal to Port Hardy in 1979 has helped the tourism industry grow in the 
region.  Despite growth in the number of travelers (particularly drawn to the BC Ferries 
Inside Passage to Prince Rupert and Bella Coola, wildlife viewing and outdoor 
adventure), the region attracts less than two percent of the total visitors to Vancouver 
Island.  Tourism opportunities for the area include ecotourism and developing the region 
as a destination for a range of outdoor activities, as well as cultural tourism focusing on 
First Nations (Penfold, 2004).  It seems that these types of shore and marine-based 
activities are consistent with shore excursions that may attract pocket cruise passengers. 
Future development plans appear to highlight both pocket cruise and large vessel cruise 
as areas for development in the PNCIMA. 
 
Tourism activity in the central coast area is a significant and growing component of the 
central coast economy (mainly during the summer tourist season from June to 
September).  Annual two way traffic into the Bella Coola Valley by land, air and water 
transportation is estimated to be approximately 30,000, with more than half of these trips 
during the summer season.  The Discovery Coast BC Ferry acts as a cruise route taking 
passengers to various coastal communities on the central coast including Port Hardy, 
Bella Bella, Ocean Falls, McLoughin Bay, Shearwater, Klemtu, and Bella Bella. This 
route is estimated to carry 8,000 passengers to the Central Coast each year.  
 

Tourism service providers in the north coast area have always promoted the excellent 
sport fishing within its coastal areas, as well as prime wildlife viewing opportunities.  
Sport fishing lodges are located throughout the north coast area within many mainland 
and Queen Charlotte Island inlets and bays.  Additionally, prior to the development of 
the fledgling cruise ship tourism, Prince Rupert marketed itself as the Gateway to Alaska  
This was due to the location of the Alaskan Ferry dock within its civic boundaries.  
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Figure 45 Cruise Routes 
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INTERNATIONAL CRUISE INDUSTRY 
The passenger totals for the international cruise ship industry have grown by 

approximately eight percent per year since 1980 (Cruise Line International Association 
(CLIA), 2005).  In 2004, 10.5 million people took a cruise and this total is predicted to 
reach 11 million people in 2005.  In 2004, North American passengers taking a cruise 
increased by 11 percent to approximate 8.8 million passengers and 62 new ships were 
introduced to the North American market.  The CLIA predicts that cruise activity 
worldwide will continue to grow; however, overall growth was expected to level off in 
2005 with fewer vessels scheduled to be introduced to the North American Market 
(CLIA, 2005).  The North West Cruise Ship Association (NWCA) indicated that the 
cruise industry is stable, and that the number of passengers of large cruise vessels on the 
west coast is increasing, but that the number of ships sailing remains constant.   

Trends in the Cruise Industry 
Trends within the cruise industry are reflective of wider global trends in the tourism 

industry.  These include changing demographic patterns of travelers and increasing 
demand for individualistic products catered to knowledgeable, quality conscious 
consumers.  The following trends are outlined for the global cruise industry and, where 
appropriate, any specific relationship to, or opportunity for, cruise ship tourism is 
highlighted.   
 
The trends have been compiled from a recent Cruise BC Association conference, and 
have been corroborated by interviews with representatives form the NWCA and the 
Prince Rupert Port Authority.  Not only are these trends significant to understanding the 
spatial patterns and future directions of cruise travel in the PNCIMA, the trends 
(particularly those associated with the demographic changes) are significant to 
identifying the types of land based shore excursions that can be developed near to the 
cruise ports of call.   

Aging Demographics 
The key markets for tourism in BC (Prescott-Allen, 2003), the rest of Canada, US 

and Europe have, and will continue to have, aging populations (CIT, 2004).  In BC, the 
45 to 65 age cohort is expected to increase by almost 65 percent from 970,000 to 
1,512,000.  The cruise ship industry is expecting increasing numbers of active retired 
travelers to book tours.  These consumers are looking for less stress in their travel while 
experiencing customized tours (Pearce, 2005).  In addition, the cruise industry is 
witnessing greater numbers of families and multi-generational groups traveling.  The 
shore based activities for the 45 to 65 age demographic will be essential to 
accommodating the whole family’s needs. 
 

Diversifying Cruise Products 
The various types of cruise products that are being offered are expanding and 

diversifying.  Different types of vessels are increasingly being used, including sail 
powered cruising, smaller ships and cruise yachts.  These products are being developed in 
a range of prices, from those catering to low cost cruising, to luxurious high-end ships.   
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The expanded customer market for cruise products is driving the development of both on-
board amenities (CLIA, 2005) (in some cases into floating mega communities), as well as 
customized packaging of tours for shore excursions.  In addition, there is a trend towards 
different ways of paying for cruises, such as “cruise share” programs (Pearce, 2005). 

Market Opportunities for BC and the PNCIMA 
Coastal communities involved or aspiring to become active in the cruise industry in 

the PNCIMA are positioned to take advantage of the identified trends in the cruise 
industry.  The Pacific coast of Canada is recognized as one of the newest and desired 
destinations for cruising (Pearce, 2005).  According to a survey conducted in Vancouver 
and Seattle, nearly 50 percent of the overall target market is “very interested” or “quite 
interested” in a BC cruise.  These passengers desire to experience the scenic beauty of the 
province’s coast, wildlife and small communities (Wirtz, 2005). 
 
The opportunity for developing BC-only cruises (to date, large vessel cruise ships have 
only stopped in BC as a port of call and sailed the Inside Passage Marine Highway en 
route to Alaska), has been highlighted at a recent Cruise BC Association conference 
(Wirtz, 2005).  Member port authorities, of which Prince Rupert is one, are actively 
focusing on developing cruise products within BC that emphasize the unique 
characteristics of BC’s history, First Nations’ culture and scenic marine environments.   
 
Additional opportunities for the PNCIMA include pocket cruises (see section on pocket 
cruises), increasing port calls for Seattle to Alaska cruises, or San Francisco to Alaska 
cruises, and repositioning cruises in the shoulder seasons (April and October) (Wirtz, 
2005).  An identified reluctance of some American travelers to cross the border (and one 
of the identified challenges for the BC cruise industry), may encourage port calls for large 
vessels in the PNCIMA (Pearce, 2005). 

Challenges to Cruise Development in the PNCIMA 
Despite the favourable market opportunities for cruising in BC, there are a number 

of challenges to the development of the cruise industry.  Collectively, these challenges 
include increasing oil prices, a lack of confidence, unwillingness to travel or to cross 
borders, and struggling economies in other source markets (Pearce, 2005).  In addition, 
coastal communities must develop the necessary tourism excursions, tours and 
infrastructure that are necessary to attract pocket cruise travelers.  Prince Rupert’s ability 
to benefit from the cruise industry will ultimately depend on growth within the overall 
cruise market, the congestion in other ports and the strength of competition from other 
new or existing ports of call.   

CRUISE LINE ACTIVITY 

Summary of BC Cruise Activity 
Cruise activity in BC is seasonal, with the majority of sailings taking place in the 

summer months between May and September; the shoulder months of April and October 
see reduced cruise activity.  In the PNCIMA, large cruise vessels did not make a port of 
call stop in Prince Rupert in April 2005, and only one ship was scheduled to stop in 
October.   
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The NWCA estimates that approximately 800,000 people visit Alaska on a large vessel 
cruise ship in one year.  Nearly all of the cruise activity of large ships in BC passes 
through the PNCIMA.  The Port of Vancouver expects to see approximately 600,000 
passengers per year, while the Port of Seattle expects to see 350,000 to 375,000 
passengers.  These passenger numbers translate into at least 300 sailings of large cruise 
ship vessels north through the PNCIMA (note: the inclusion of return trips doubles these 
sailings).  The sailing route of large vessels is typically along the Inside Passage Marine 
Highway; figure 45 illustrates these routes, all of which pass through the PNCIMA. 
 
Table 8 illustrates the number of large vessel cruise ships that embarked from the Port of 
Vancouver and the Port of Seattle in 2004; sailings from Vancouver decreased by seven 
percent while sailings from Seattle increased.   
 
Table 8: Numbers of Vessels and Passengers Traveling from Vancouver or Seattle to 
Alaska in 2004 

Port of Embarkation Number of 
Sailings 

Percent 
Change 

Passengers Percent Change 

Vancouver 
(Vancouver–Alaska Cruise) 

286 -7% 929,976 
(Revenue) 

-3% 

Seattle 148 n/a 550,000 +159% 
TOTAL 334  1,479,976  

 
Prince Rupert’s ability to capture cruise visitation has been enhanced by the increasing 
use of Seattle as an originating point for Alaskan cruises.  The Passenger Services Act of 
1886 stipulates that vessels not owned by US citizens, built by US shipyards and staffed 
by US citizens cannot transport passengers between US ports.  As most cruise vessels are 
foreign flagged and owned, cruises from a US port to Alaska must stop at a BC port.  The 
Passenger Services Act of 1886 represents a business protection measure that can also be 
claimed to ensure efficiency, environmental protection, safety and national security in the 
maritime industry (Dobson, 2002).  Although the Port of Vancouver has received 
considerable benefit as a result of the Passenger Services Act of 1886, the increasing use 
of Seattle as an embarking port for Alaskan cruises is enhancing the potential for cruise 
port of call stops in northern BC.  Prince Rupert competes with Vancouver, Victoria and 
increasingly Nanaimo and Campbell River for these port calls.   
 
Of the estimated 300+ ships that pass through the PNCIMA en route to Alaska, Prince 
Rupert received approximately 49 large vessel cruise ships at its Northland Cruise 
Terminal in 2005.  Of those port of call stops, 33 involved passengers disembarking, for a 
total of 64,202 passenger visits (PRPA, 2005).  Prince Rupert is actively attempting to 
attract large cruise vessels so as to either complement, or provide an alternative to, ports 
of call in Alaska.    

History of the Cruise Industry 

The development of the cruise industry in communities within the PNCIMA has 
occurred recently and is in part due to the strong and relatively stable market product of 
the Vancouver/Seattle to Alaska cruise route.  Prior to the development of Prince 
Rupert’s Northland Cruise terminal, several pocket cruise ships and the occasional large 
cruise vessel stopped in Prince Rupert.   
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Apart from the growing marine usage of the PNCIMA by large vessel marine cruise ships 
en route to Alaska, there was not significant cruise activity until 2004. Pocket cruise 
vessels have been docking at the Atlin terminal in Prince Rupert since 1998.  Large 
vessels have anchored in the harbour, while passengers are tendered to shore.  Data from 
the Prince Rupert Port Authority show that cruise vessel traffic declined between 1994 
and 1997, but has steadily climbed since then.  The 2004 season was a significant year in 
the northern BC cruise ship industry due to the opening of the Northland Cruise Terminal 
in Prince Rupert, which accommodates large vessel cruise ships of approximately 2000 
passengers.  During the last 15 to 20 years, in addition to Prince Rupert, pocket cruise 
companies have scheduled visits to the communities of Alert Bay and Telegraph Cove.  
Pocket cruise ships continue to berth at the Atlin terminal in Prince Rupert  
 
BC Ferries launched the cruise-like Discovery Coast Passage route in the summer of 
1996.  Until March 22, 2006 the Queen of the North vessel provided ferry service 
between Port Hardy and Prince Rupert; however, due to her untimely sinking, the Queen 
of Prince Rupert has taken over this run.  During the summer months, the Queen of 
Chiliwack makes stops at coastal ports along the central coast on its way to Bella Coola. 
It is estimated that the Discovery Coast BC Ferry carries 8,000 passengers each year to 
the Central Coast (Prescott-Allen, 2003).  The Discovery Coast Passage ferry seems to be 
the only mid-sized marine vessel conducting cruise-like expeditions along the Central 
Coast and, while the Discovery Coast passage tour is not considered a conventional 
cruise, it nonetheless represents tourist traffic to coastal communities. 

POCKET CRUISE SHIP ACTIVITY OVERVIEW 
Smaller marine cruising products, typically referred to as pocket cruises, encompass 

a range of vessels from small boats carrying a dozen or less passengers, to large ocean 
going ships that carry hundreds of tourists (CPC, 2000).  Typically, pocket cruise 
passengers are more adventurous, physically fit and younger than typical luxury cruise 
passengers, and are often curious about other cultures, histories and want to appreciate 
the natural world (Murphy, 2005).  In addition, pocket cruises are best marketed to 
travelers seeking the adventure cruise or yacht-like luxury cruise.  The market for a 
pocket cruise has been identified as well traveled individuals within a mid to high income 
bracket (CPC, 2000).  These trends are significant to marine use for two main reasons: 

• These trends provide direction for the development of shore based excursions in 
or near communities wishing to attract pocket cruise ships. 

• The economic benefit of fewer passengers desiring shore excursions of higher 
value to a local economy will be the same as would be gained from passengers of 
larger cruise ships but likely with proportionately fewer negative environmental 
or social impacts.  The pocket cruise visitor profile reveals potential benefits for 
smaller coastal communities along the central and northern west coast. 

Pocket Cruise Segments 
There are a number of segments of the pocket cruise industry, many of which occur 

in the PNCIMA.  The “Northwest Pocket Cruise” segment represents operators based in 
Alaska or Washington who travel through Canadian waters en route to US based ports.  
These pocket cruises may stop in BC waters, often en-route to Alaska, during the 
shoulder season months of April, May, September and October as vessels reposition.  The 
“Regional Pocket Cruise” departs from within the BC coastal waters region and, in some 
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cases (particularly with small vessels), are contained within the PNCIMA.  Circle pocket 
tours with stopovers in communities are similar to the Discovery Coast Passage cruise 
that is run by BC Ferries.  Although this report does not explicitly consider the following 
small vessel cruising segments, they are acknowledged as  marine uses in the study area: 

• The adventure or ecotourism marine cruising that typically takes place with 
smaller sailing or motor yachts (some activity of this form takes place in and 
around the Queen Charlotte Islands and the Central Coast). 

• Kayak touring on a live-aboard vessel that transports passengers and kayaks to 
destinations (CPC, 2000). 

Pocket Cruise Companies 
Cruise BC identified many of these following companies as major pocket cruise 

companies in the study area.  In some instances, discrepancies were discovered, and are 
noted: 

• Lindblad Expeditions: visits Alert Bay and Prince Rupert. 
• Clipper Cruise Line: visits Alert Bay, possibly Telegraph Cove. 
• American West Steamboat Company: these tours do not appear to stop at any 

communities in the PNCIMA, and only pass through the Inside Passage en route 
to Alaska. 

• Cruise West: usually does not make stops at any ports in the PNCIMA, however, 
the Spirit of Oceans made a port of call stop in Prince Rupert in the 2005 season. 

 
The following additional pocket cruise companies have been identified: 

• Natures Best Pacific Wilderness Tours: conducts three to five day tours on the 
MV Lasqueti (a 54 foot cruise vessel), that depart from Campbell River and 
makes port of call stops in Alert Bay and Port McNeil. 

• Bluewater Adventures: conducts excursions on the Central Coast (departs from 
Bella Bella), Queen Charlottes (departs from Sandspit), and North Vancouver 
Island (departs from Port Hardy or Port McNeil). 

Case Study: Prince Rupert 
A cruise market forecast conducted by the Canadian Coast Guard (CCG) in March 

2001 predicted that the number of cruise passengers visiting Prince Rupert would grow 
from 40,000 in 2001 to over 200,000 within a ten year period.   
 
Partners in collaboration with the City of Prince Rupert and the Prince Rupert Port 
Authority have invested over nine million dollars to develop its Northland Cruise 
Terminal, which opened in May 2004 (Figure 46).  An additional $3 million 
improvement to the associated uplands was completed at the end of April 2005.  These 
improvements included improved roads, walkways, parking, public plazas and tour bus 
loading areas (Constantineau, 2005).   
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Figure 46: Northland Cruise Ship Terminal and Facilities (PRPA, 2005) 
 
Table 9: Numbers of Passengers Expected by Month to Prince Rupert (PRPA, 2005) 

Month 
2004 

Passenger 
Numbers 

Pocket Cruise 
Numbers  

Major Cruise 
Numbers  

Number of Vessel 
Stops With No 
Passenger 
Disembarkation 

May 4637 837 (9) 3800 (2)  
June 26424 1024 (4) 25400 (13) 5 (10000) 
July 21562 162 (4) 21400 (11) 4 (8000) 
August 23538 138 (3) 23400 (12) 5 (10000) 
September 16045 445 (7) 15600 (8) 2 (2004) 
October 2000  2000 (1)  
TOTAL  94206   30000 
Total estimated disembarking passengers: 64206 

 
The number of passenger arrivals in 2005 represents a 50 percent increase over the 
number of passengers in 2004.  The companies responsible for the large vessel arrivals 
are the: Norwegian Cruise Line (Norwegian Spirit and Norwegian Dream) and Celebrity 
Cruises (Mercury). 
 
The pocket cruise companies that made port of call stops in the 2005 season were: 

• Lindblad Expeditions Cruises (Sea Lion and Sea Bird) 
• Cruise West (Spirit of Oceanus) 
• American Safari Cruises (Safari Escape and Safari Quest) 
• Glacier Bay Cruiseline (Executive Explorer) 
• Clipper Cruises (Yaletown Clipper) 
• Radison Seven Seas Mariner (Seven Seas Mariner). 
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Shore Excursions for Passengers in Prince Rupert 
Shore excursions for passengers focus on showcasing the scenic beauty of BC, 

providing experiences of aboriginal cultures and learning about the history of the 
community.  The shore excursions include sport fishing adventures, wildlife viewing 
expeditions, hiking excursions, exploration of ancient aboriginal village sites, jet boat 
tours and guided tours at the Museum of Northern BC.  The North Coast Explorer train 
excursion up the rugged Skeena River Valley or a similar type of activity may also 
continue (Stevenson, 2004).  The North Pacific Cannery Museum is a National Historic 
Site and it is the main tourism attraction in Port Edward, 20 km outside of Prince Rupert 
(CPC, 2000). 
 
The Prince Rupert Port Authority estimates that 10,000 passengers in the 2004 cruise 
season spent $600,000 on shore excursion activities.  These figures translate into 
approximately 30 percent of the passengers taking shore excursions (Keller, 2005).  In 
2005, the shore excursion program grew with a record 53 percent of passengers on tour 
from a single ship visit during an August visit and over 21,000 passengers participating in 
tours during the Cruise ship season (PRPA, 2005). 

Case Study: Discovery Coast Passage Cruise 
The Discovery Coast is the southern section of the Inside Passage that stretches 

from Port Hardy to Prince Rupert, through the protected waters of BC’s central and 
northern coastline.  During the summer months (June to September), the Queen of 
Chiliwack makes stops at coastal ports along the Central Coast on its way to Bella Coola.  
Estimates are that the Discovery Coast BC Ferry carries 8,000 tourists each year (mid 
June to mid September) between Port Hardy and the Central Coast (CIT, 2004).   
 
The Discovery Coast Passage cruise (of which there a number of different options and 
packages) has scheduled stops in the communities of McLoughin Bay, Shearwater 
(Denny Island), Ocean Falls, and Klemtu.  Many of the packaged cruises only allow for 
one or two hours in each port, limiting the possibility of passengers engaging in shoreline 
attractions and, thus, possibly limiting the direct economic benefits accrued to the local 
communities.  However, the cruises include options for tourists to stay at communities for 
a longer time, and resume their journey on a later ferry passage.   
 
BC Ferry reports indicate that the Discovery Coast Passage ferry service (Route 40) has 
experienced annual operating losses of between $1 and $2 million dollars (Grant 
Thornton, 2002).  An economic impact assessment of the Discovery Coast Passage 
service indicates that the most significant economic benefit to the communities of Port 
Hardy and Bella Coola is in the form of passenger spending on accommodation, food and 
other services or products.  These passengers generate about 11,556 visitor days in the 
region annually and the $809,514 they spend supports approximately 10 full time tourism 
employment positions, or about 2.8 percent of total tourism employment in Bella Coola 
and Port Hardy (Grant Thornton, 2002).   
 
Since departure and arrival times in both Bella Coola and Port Hardy are either early in 
the morning or late at night, BC Ferries Route 40 travel supports over-night stays.  
However, due to the location of the BC Ferry terminals outside of the main city centre in 
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both communities, the number of ferry passengers that enter the main business districts is 
limited (Grant Thornton, 2002).   

Case Study: Port Hardy 
Port Hardy is a community of 4,575 residents on the north-eastern corner of 

Vancouver Island which acts as the southern terminus for the Discovery Coast Passage 
Cruise.  Estimates based on analyses of the 2000 and 2001 seasons indicate that the total 
annual ferry passenger spending is $374,196, with 4,301 tourism visitor days by ferry 
passengers.  The same report estimates that four full time positions are generated as a 
result of the service (Thornton, 2002). 
 
Tourism representatives are interested in attracting pocket cruise vessels but, as of yet, 
have had little success.  However, according to the 2002 to 2007 Strategic Plan for Port 
Hardy the Regional District of Mount Waddington, together with the Tourism 
Committee, aim to actively promote Port Hardy Tourism.  One of these initiatives 
involves attracting large vessel cruise ship and pocket cruise stopovers (DPH, 2002). 

Case Study: Alert Bay and Telegraph Cove 
Alert Bay and Telegraph Cove are communities on north-eastern Vancouver Island 

with resident populations of 643 and 401 people respectively.  Alert Bay is located on 
Cormorant Island, and is accessed by a ferry from Port McNeil.   
 
Alert Bay receives visits from a number of pocket cruise ships.  The main attraction for 
these cruise passengers is the U’mista Cultural Centre, which highlights First Nations 
Culture.  Telegraph Cove receives visits from a couple of pocket cruise ships, including 
Lindblad Expeditions, and Clipper Cruises.  Both Alert Bay and Telegraph Cove are 
recognized as having unique shore excursions that attract pocket cruise ships (Murphy, 
2005). 

ECONOMIC IMPACT OF LARGE CRUISE VESSELS 
The International Council of Cruise Lines estimates the total global economic 

impact of the cruise industry to be approximately 23 billion dollars (US) per year (CLIA, 
2005).  A report prepared by the Business Research and Economic Advisors (BREA) on 
the value of cruise vessels to the Canadian economy estimated that the total economic 
impact of the cruise ship industry in BC in 2003 to be over one billion dollars.  Table 3 
illustrates both the direct and total economic impacts of the cruise industry in Canada and 
BC.   
 
Table 10: Economic Impact of Cruise Activity in BC and Canada (BREA, 2004) 

Direct Economic Impacts Canada BC 
Cruise Industry Direct Spending (millions) $965 $660 
Employment 8696 6013 
Wages and Salaries (millions) $294 $197 
Total Economic Impacts Canada BC 
Total Output (billions) $1,851 $1,241 
Employment 14922 10400 
Wages and Salaries (millions) $539 $374 
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Three general sources of economic revenue are identified: 

• Spending by cruise passengers on goods and services associated with the cruise 
including pre and post vacation spending and travel to point of embarkation. 

• Expenditures by cruise lines for operations, port services at embarkation or port of 
call sites, and capital expenditures for equipment or facilities. 

• Shore side employment for excursion activities or land transportation. 
 
It is expected that the above three types of economic revenue are consistent with the types 
of revenue generated for the Prince Rupert economy from large vessel ships making port 
of call stops.  One study estimated the per passenger expenditures in BC during 2003 to 
be $139.00, on average (BREA, 2004).  However, the sources of economic revenue for 
large cruise vessels arriving in Prince Rupert may be misleading due to the fact that 
Prince Rupert is only a port of call stop and not a port of embarkation or disembarkation.  
Ports of embarkation or disembarkation have higher per passenger economic impacts 
because of lodging expenses.   
 
An opportunities assessment for the Prince Rupert Port Authority identified both base 
level and high level scenarios for shoreline tours, attractions and retail expenditures in its 
economic impact analysis.  The base level scenario predicts the average per passenger 
expenditure to remain flat, while the number of cruise ship passengers and vessels 
increases.  The high level scenario predicts that the average per passenger expenditure 
will increase over 10 years due to increasing retail and tour opportunities.  Table 4 
illustrates the Year One 2004 and Year 10 (2014) base level expenditures and the 
estimated Year 10 high level scenario expenditures.   
 
Table 11: Base and Two High Level Tour and Retail Expenditures Projections 
(McDowell Group Inc, 2004) 

 Year 1 
40000 Passengers 

Year 10 
262,500 Passengers 

Year 10 
262,500 Passengers 

 Per 
Person($) 

Total($) Per 
Person($) 

Total ($) Per 
Person($) 

Total($) 

Avg. Per 
Passenger 
Expenditures 

80 3,200,000 80 21,000,000 120 31,500,000 

Tours and 
attractions 

60 2,400,000 60 15,750,000 75 19,687,500 

Retail 20 800,000 20 15,750,000 45 11,812,500 
Average Crew 
member 
expenditures 

14 560,000 14 3,675,000 20 5,250,000 

Total 
Passenger/ 
Crew 

94 3,760,000 94 24,675,000 140 36,750,000 

 
The high level scenario reveals an increase of $12 million Canadian dollars in tour and 
retail expenditures by passenger and crew members.  The projected growth is comparable 
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to the changes experienced in the development and evolution of Alaska's Port Ketchikan 
(McDowell Group Inc, 2004). 
 
Citing differences between disembarking passengers’ spending habits, expenditures 
which return directly to the cruise companies and an inconsistent number of passengers 
disembarking at port of call stops, other analysts are less optimistic about the projected 
economic benefits accrued from the cruise industry (Johnson, 2003).  The Cruise BC 
Association estimates per passenger spending at a more modest rate of $40 to $90 for 
those passengers taking shoreline tours (Wirtz, 2005). 
 
Despite the discrepancies in per passenger average expenditure and the overall economic 
revenue estimations, it is evident that large vessel cruise ship activity in Prince Rupert is 
providing significant contributions to the overall local economy.  Passenger spending in 
the local economy by cruise ship passengers in the 2005 season is expected to surpass 
four million dollars (Keller, 2005).  Future development plans, including the attraction of 
greater numbers of vessels and provision of opportunities for greater per capita spending 
on shoreline activities, seem to point towards positive economic potential for the large 
vessel cruise industry in Prince Rupert.   

MARINE USE ISSUES 
Both large vessel cruise and pocket cruise companies have user conflicts with other 

marine and land based activities, as listed below; however, explicit information is not 
available regarding the details of each: 

• Seasonality of cruise industry results in employment positions that are not all full 
time. 

• Influx of large numbers of tourists for short durations could lead to congestion, 
infrastructure overloads and inadequacies. 

• Increasing land values could lead to higher taxes for residents. 
• Need to maintain visual quality of scenic corridors along cruise routes could 

conflict with forestry industry interests. 
• At sea ship sewage disposals may have indirect negative effects on other marine 

industries e.g. fishing and aquaculture, and First Nation shellfish and seaweed 
harvest sites. 

 
The extent to which the cruise industry may impact the fishing industries in the PNCIMA 
is unclear.  However, cruise ships have the potential to disturb wild salmon habitat or 
aquaculture sites; for example, pocket cruise ships entering small bays or harbours may 
come into contact with net-pens or fishing boats.  Due to the importance of sport fishing 
to the tourism industry in the area, further research is needed to explicitly identify 
potential impacts of cruise ships on the fishing industries.   
 
Consultations with coastal community stakeholders in ten Draft Sea Otter Recovery 
Action Plan workshops identified the cruise industry (particularly large vessel cruise 
ships) as a source of human threat through oil pollution (Dovetail Consulting Inc, 2004).  
Some of the attraction for cruise passengers is the scenic beauty of the coastline, so it is 
important for the cruise industry that the visual quality of shorelines on routes is 
maintained, with the preservation of wildlife viewing opportunities (PLC, 2003). 
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Since the industry is often presented in terms of the economic benefits it generates, little 
explicit information is provided on the negative social impacts of cruise activity.  The 
seasonality of the cruise industry with large influxes of tourists into communities for a 
short period of time may put excessive pressure on existing city or town infrastructure.  
Increasing land values may create challenges for residents of communities.  These factors 
must be balanced through local community consultation and planning.   
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DEFENCE AND SECURITY AGENCIES 

Three federal agencies share responsibility for defence, security, and emergency 
response activities within the marine area of Canada’s coasts (Table 12).  The Canadian 
Coast Guard (CCG), a civilian organization, is charged with the mandate of human 
safety.  The Department of National Defence (DND), Canada’s military, enforces and 
protects Canada’s maritime sovereignty and fulfills national security mandates.  As well, 
DND provides aid in times of natural disaster.  The Royal Canadian Mounted Police 
(RCMP), a paramilitary organisation, enforces laws in Canada’s territorial sea.  As well, a 
number of other federal agencies have an interest in, respond to, and investigate various 
incidents within the marine area, namely Environment Canada, Department of Fisheries 
and Oceans, Transport Canada and the Transportation Safety Board of Canada.   
 
In 2003, Canada’s Public Safety and Emergency Preparedness Agency was formed, with 
a mandate encompassing policing, border security and natural disaster emergency 
preparedness. This agency integrates already existing forces, departments and agencies 
into a centralized organization to provide a coordinated response in emergency situations. 
 
The Provincial Emergency Program (PEP) works to respond to a variety of situations 
such as tsunamis, earthquakes and forest fires.  It also coordinates responses within 
freshwater and land based emergency spills.  PEP also provides training, planning and 
public communications about emergency preparedness.  Along with federal departments 
and agencies, a number of provincial agencies, ministries, and associations provide 
information and work with PEP to improve public safety, coordinate appropriate 
responses to threats and provide a network of trained professionals and volunteers. 
 
In addition to federal and provincial agencies, the incorporated Port of Prince Rupert has 
its own security and safety mandate.  This includes communications and coordinated 
enforcement with TC, Canada Customs and Immigration, and the RCMP. 
 
Table 12: Regulatory and Legislative Responsibilities 

Federal Department Programs/Branches Responsibilities 
Port Programs and 
Divestitures 

Divesting regional/local ports to locally-
based port operators; oversee/monitor CPA 
compliance with CMA, implement National 
Marine Policy. 

Navigable Waters 
Protection Division 

Preserve the public right of unimpeded safe 
navigation; contribute to a secure marine 
environment. 

Office of Boating Safety Boat safety awareness, Loss of Life 
Prevention, partner with policing authorities 
to enforce Small Vessels Regulations, 
training and testing for Operator 
Competency; respond to recreational vessel 
inquiries. 

TC Marine Division 
Responsible for maintaining 
the safety and security of 
maritime transportation for 
operators and passengers of 
small vessels. 

Environmental Response The responsibility for planning and policy 
setting for ER transferred to TC in 2003, but 
no reporting on the mandate by TC was 
available at the time of this report. 
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Federal Department Programs/Branches Responsibilities 
Transportation Safety Board 
of Canada 
 (Independent Federal 
Agency) 

Investigates marine, 
pipeline, railway and 
aviation transportation 
occurrences. 

The mission of the TSB is to conduct 
independent safety investigations and 
communicate risks in the transportation 
system.  The TSB will investigate if there is 
high probability that an investigation will 
advance Canadian transportation safety, 
meaning there is significant potential for 
reducing future risk to persons, property or 
the environment.  Its sole aim is the 
advancement of transportation safety.  It 
does not assign fault or determine civil or 
criminal liability. 

Search and Rescue Inshore Rescue Boat program (Port McNeil 
and Cortes Island), 16 CCG-Auxiliary units 
in region (non-profit SAR societies manned 
by volunteers), and ensure that SAR units 
are capable of responding to SAR 
emergencies. 

Marine Communications 
and Traffic Services 

Radio Aids to Marine Navigation and 
Notices to Shipping. 

Navigation Systems 
Branch 

Aids to Navigation (provide, manage and 
maintain lighthouses, beacons, buoys, 
DGPS, Loran-C); Notice to Mariners. 

Environmental Response Work with Regional Advisory Committee 
guidance to improve effectiveness of oil 
spill response capabilities; work with 
Regional Support team to develop and 
implement Marine Spill Contingency Plans; 
respond to incidents in order of priorities 
1)Safety of Life, 2)Incident Stabilization 
and 3) Environmental Protection. 

Canadian Coast Guard  
(Special Operating Agency 
status and a sector of 
Fisheries and Oceans 
Canada). 
 
A national institution, 
providing services in: 
maritime safety, protection 
of the marine environment, 
facilitating maritime 
commerce and sustainable 
development, support of 
marine scientific excellence; 
and support of Canada’s 
maritime priorities.   

CCG Auxiliary Units with varying response capacities and 
coverage in: Masset, Queen Charlotte, 
Sandspit, Stewart, Port Simpson, Prince 
Rupert, Kitimat, Kitkatla, Bella Coola, 
Klemtu, Ocean Falls, Bella Bella, Port 
Hardy, Port McNeil, Alter Bay, and 
Campbell River. 

Army Assist provincial and territorial authorities 
with natural disasters, including 
Earthquakes, floods, storms and forest fires. 

Air Force Available for SAR deployment out of 
JRCC. 

Navy Available for SAR deployment out of 
JRCC. 

Department of National 
Defence/Canadian Forces 
 
To protect Canada, 
Canadian interests and 
values, while contributing to 
international peace and 
security. Joint Rescue Coordination 

Centre (Victoria) 
Coordinate SAR to aeronautical and 
maritime incidents within Canada and 
adjacent waters.  Practice and work with 
RCCs in Alaska and Washington.  Includes: 
Air Force, Navy and Coast Guard. 
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Federal Department Programs/Branches Responsibilities 
Royal Canadian Mounted 
Police 
 
West Coast Marine Services 
 

North Coast Satellite 
Marine Detachment 

Patrol Vessel Inkster (72 foot, eight man 
crew) to patrol and respond to enforcement 
needs along the Alaskan border and the 
many coastal islands and inlets; Coastal 
Watch community policing; Customs 
Enforcement; Forest Crimes Section; 
Immigration Act Enforcement as well as 
Criminal Code Enforcement in isolated 
communities. 

Canadian Border Service 
Agency 

Provides integrated border services that 
support national security priorities and 
facilitate the flow of persons and goods 
meeting requirements under law. 

Emergency Management 
and National Security 

Ensure capacity of first responders and 
emergency personnel; provide financial 
assistance when costs exceed regional 
resources; training at Canadian Emergency 
Preparedness College in Ottawa. 

Policing, Enforcement 
and Interoperability 

Enforcement of Canada-US border security, 
organized crime, illicit drugs, child 
exploitation; also operate programs to 
improve information sharing between 
enforcement and security agencies. 

Community Safety and 
Partnerships 

Implementation of First Nations Policing 
Policy; implementation of the National 
Crime Prevention Strategy; delivery of 
funding programs associated with both 
policies. 

Public Safety and 
Emergency Preparedness 
Canada 
 
Created in 2003 to ensure 
coordination across all 
federal departments and 
agencies responsible for 
national security and the 
safety of Canadians. 

Canadian Security 
Intelligence Service 

CSIS programs designed to investigate and 
report on threats to Canadian security; to 
mitigate against terrorism, weapons of mass 
destruction, espionage, and information 
security threats. 

*Recent transfer of responsibility and reporting. 
 

DEFENCE, SECURITY AND PUBLIC SAFETY RESOURCES 

Public Safety and Emergency Preparedness Canada 
Canada’s Public Safety and Emergency Preparedness Agency, with a mandate that 

includes policing, border security and natural disaster emergency preparedness was 
formed in 2003.  This agency integrates already existing forces, departments and agencies 
into a centralized organization to provide a coordinated response in emergency situations. 

Canadian Coast Guard 
The Search and Rescue (SAR) Program’s mission is to “save and protect lives in the 

maritime environment”.  Within PNCIMA, this mission is co-delivered by the Canadian 
Coast Guard Auxiliary (CCGA), in coordination with volunteers and ships of 
opportunity.  The CCGA responds to approximately 25 percent of SAR incidents.   
 
The response portion of the Environmental Response mandate remains with the CCG.  
The mission of Environmental Response is to “protect the marine environment and 
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related interests through preparedness, prevention, monitoring and responding to marine 
pollution incidents”.   
 
The Marine Traffic and Communications Service (MCTS) “provide communications and 
traffic services for the marine community and for the benefit of the public at large”.  This 
mission is accomplished by providing distress-safety communications and coordination, 
regulating vessel traffic movements, and screening vessels for Canadian Standards 
Association (CSA) compliance (Figure 47).  Within the PNCIMA, three MCTS centres 
share responsibility: Prince Rupert traffic, Comox traffic and Tofino traffic.  The CSA, 
the International Marine Organization’s (IMO) Convention on the Safety of Life at Sea 
(SOLAS) and the Radio Communications Act provide the regulatory framework for 
MCTS.   
 
Mandated to DFO through the Canada Shipping Act, the Aids to Navigation Program 
“facilitate safe and expeditious movement of maritime traffic”.  The Waterways 
Development Program ensures “that commercial shipping channels are designed and 
maintained by their custodians and operators in the interests of safe navigation; that 
mariners are provided the necessary information to use the channels in a safe manner; and 
that the channels are environmentally sustainable”.  The program is also responsible for 
bottom monitoring and depth forecasting, in partnership with the Canadian Hydrographic 
Service (CHS). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 47: Marine Traffic and Communications Service Contingency Framework 
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Department of National Defence/Canadian Forces 
During peacetime, the Canadian Forces are called upon during states of emergency 

threatening the safety and security of Canadians and Canadian values.  As well, the 
Canadian Navy and Air Force are involved in Search and Rescue efforts, and respond to 
marine SAR incidents where appropriate.   
 
Maritime Forces Pacific (MARPAC) is responsible for maintaining multi-purpose, 
combat-capable maritime forces to conduct operations in Canadian waters in support of 
national objectives primarily in the Pacific Rim Region, but also anywhere in the world.  
Located in Esquimalt, Vancouver Island, MARPAC is the head-quarters of Canada’s 
Pacific naval fleet (Table 13).  MARPAC is responsible for an area of the northeast 
Pacific Ocean that is larger in size than the provinces of BC and Alberta combined.  Since 
2005, the Canadian Navy has been regularly patrolling the waters of PNCIMA.   
 
The domestic area of responsibility covers 1.7 million km2 of ocean in the north-eastern 
Pacific.  When combined maritime operations are conducted in Canadian waters as part 
of the defence of North America, the Commander MARPAC exercises control over 
Canadian and American maritime forces under a Canada/US agreement.  At the direction 
of Canada Command, MARPAC is the Commander of Joint Task Force (Pacific) with 
operation control over forces deployed in response to a domestic crisis.   

 
 
Table 13: Canada’s Pacific Fleet 

Canadian Patrol Frigates Command and Control Destroyers 
HMCS Vancouver HMCS Huron 
HMCS Calgary HMCS Algonquin 
HMCS Regina 1 Supply Ship 
HMCS Winnipeg HMCS Protecteur 
HMCS Ottawa  
Maritime Coastal Defence Vessels 
HMCS Nanaimo HMCS Saskatoon 
HMCS Yellowknife HMCS Edmonton 
HMCS Whitehorse HMCS Brandon 
Victoria Class Submarine Sail Training Yacht 
HMCS Victoria HMCS Oriole 

 
Canada’s Pacific Coast Air Force base is situated in Vancouver Island’s Comox Valley.  
The 19 Wing has a rich history, which began with the construction of the air base in 1942 
to protect the strategic Pacific coastline from a possible Japanese invasion.  Following its 
postwar closure in 1946, the base was reactivated in l952 when 407 Squadron arrived.  
Throughout the 1960s and 1970s, Canadian Forces Base Comox served as the primary air 
defence base in western Canada and as part of the North American Aerospace Defence 
Command (NORAD) continental defence structure. 
 
Today, three squadrons operate from this base.  Its two operational squadrons fly the 
Aurora Maritime Patrol Aircraft, cc115 Buffalo SAR Aircraft, and the CH-149 
Cormorant Helicopters, while its third squadron provides maintenance and support. 
 
Using five CP-140 Aurora airplanes, the pilots and crews of 407 Maritime Patrol 
Squadron spend long hours on surveillance missions over the ocean looking for illegal 
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fishing, migration, drug smuggling and pollution in addition to foreign submarines.  They 
can also perform SAR missions using air-droppable survival pods.  With six CC115 
Buffalo Aircraft and five CH-149 Cormorant Helicopters, 442 Transport and Rescue 
Squadron carries out SAR operations in the busiest region in Canada, stretching from the 
BC/Washington border to the Arctic, and from the Rocky Mountains to 1,200 km out into 
the Pacific.   
 
In addition to its operational squadrons, the Wing is home to 19 Air Maintenance 
Squadron and a national training school, the Canadian Forces School of Search and 
Rescue (CFSSAR).  19 Wing also supports cadet training at the Regional Cadet Gliding 
School (Pacific) and HMCS Quadra sea cadet camp. 

Joint Rescue Coordination Centre 
The Joint Rescue Coordination Centre (JRCC) in Victoria is one of three Canadian 

JRCCs operating 24 hours a day, seven days a week to coordinate the SAR response to 
aeronautical and maritime incidents within Canada and adjacent waters.  The Victoria 
SAR region is made up of BC, Yukon and the north-east Pacific Ocean.  The JRCC is 
staffed jointly by the Department of National Defence and the CCG.  Two Marine Rescue 
Coordinators and two Air Rescue Coordinators, respond to tens of thousands of radio and 
telephone calls which, in 2002, produced over 2,700 SAR cases.  JRCC Victoria is 
operationally responsible to the Commander, Maritime Forces Pacific. 

West Coast Marine Detachment, Royal Canadian Mounted Police 
The Members of the West Coast Marine Detachment (including the North Coast 

Satellite Marine Detachment), offer a full scale police service and, when able, take full 
conduct of their investigations in a “Detachment Style” platform.  If required, the crew 
can conduct an investigation in a village, on the water, or can be re-deployed to an 
emergent situation elsewhere in the Province.  RCMP Specialized Sections require 
continual training to keep the Marine Members current in the various enforcement duties. 
 
Enforcement of the Immigration Act as well as criminal enforcement is commonplace for 
the Marine Members, particularly in areas North of Vancouver Island.  Foreign vessels 
not reporting into Customs and stopping in the remote areas is a common infraction.   
 
In 1993, a new autonomous RCMP Marine Unit was re-established to cover an area from 
the top end of Vancouver Island to the Alaska Border.  The Higgitt, a 63 foot High Speed 
Patrol Catamaran, was constructed and posted to Prince Rupert with Four Regular 
Members.  After reviewing the services of the Prince Rupert Marine Unit in 1995, it 
became evident that it was inadequate for the North Coast and that it was necessary to 
make changes in the service.  In 1996, the newest RCMP Patrol Vessel Inkster (72 feet 
long) was constructed and moved into Prince Rupert with an additional four Regular 
Members, for a total of eight.  The PV Higgitt was re-deployed to Vancouver Island.  
With the an addition of a 24 foot Ridged Hulled Inflatable, this eight man unit is better 
equipped to handle a seven day per week and better serve its client base.   
 
The North Coast Satellite Marine Detachment is also active in other such programs such 
as Boating Safety and the Coastal Watch Program.  Clients in the outlaying areas are 
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encouraged to contact the unit directly if it should have any questions or requests for 
service.   

Transportation Safety Board of Canada  
The Transportation Safety Board of Canada (TSB) is an independent agency created 

by an Act of Parliament (the Canadian Transportation Accident Investigation and Safety 
Board Act) that came into force on March 29, 1990.  The TSB consists of up to five board 
members, including a chairperson, and has approximately 220 employees.  The Head 
Office is located in Gatineau, Quebec; however, most investigation staff are located in 
various regional and field offices across Canada where they are better able to respond 
quickly to transportation occurrences anywhere in the country. 
 
The Canadian Transportation Investigation and Safety Board Act provides the legal 
framework governing TSB activities.  Its mandate is to advance transportation safety in 
the marine, pipeline, rail and air by: 

• Conducting independent investigations, including public inquiries when 
necessary, into selected transportation occurrences in order to make findings as to 
their causes and contributing factors. 

• Identifying safety deficiencies, as evidenced by transportation occurrences. 
• Making recommendations designed to eliminate or reduce any such safety 

deficiencies. 
• Reporting publicly on board investigations and on the findings in relation thereto.   

 
As part of its ongoing investigations, the TSB also reviews developments in 
transportation safety and identifies safety risks that it believes government and the 
transportation industry should address to reduce injury and loss.   

Port Authorities 
The Port of Prince Rupert is the only incorporated port in the PNCIMA.  Under 

section 108 of the Canada Marine Act, the head of Port Security may board vessels in 
order to inspect logbooks.  Section 109 authorizes the head to board and inspect vessels, 
vehicles or aircraft (other than living quarters); inspect official documents and logbooks, 
and have copies made.  Often, inspections or enforcement procedures are coordinated 
with other enforcement agencies, such as DFO Conservation and Protection officers, 
RCMP and Customs officers, allowing for a broader scope of safety and security issues to 
be addressed simultaneously.   
 
In the Port of Prince Rupert’s jurisdiction, the main safety issue requiring enforcement is 
the speeding of vessels.  This is an onerous regulation to enforce, as each incident must 
be prosecuted through the court system.  This is, in part, the reason for coordinated 
enforcement efforts such that if a vessel is consistently speeding, boarding by 
enforcement officers from multiple agencies can cover a wider range of legislative 
authority for prosecution of infractions. 
 
The Port of Prince Rupert’s main security risk is from cruise ship traffic making berth at 
the Atlin or Northland Terminals.  The major security measure to guard against this risk 
involves providing a complete list of passengers and crew to TC, Customs and 
Immigration and the Port of Prince Rupert.  Additionally, the Port of Prince Rupert has an 
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ongoing effort to record and review surveillance footage of all activities at the Atlin and 
Northland Terminals.  Any suspicious activities or persons are reported to TC and the 
incoming vessel is put on standby until Port security or RCMP provides security 
clearance.   
 
Harbour Authorities and private/public facilities within the Port of Prince Rupert own or 
lease water lots that can extend a maximum of one cable length (600 feet) into the 
harbour.  Each facility must submit Security Plans to TC.  The area beyond 600 feet must 
remain unobstructed to vessel traffic, with the exception of the three anchorages. 

Provincial Emergency Program 
The PEP (Figure 48) provides a coordinating role in planning and preparedness 

against damages caused by such natural disasters as tsunamis, earthquakes and forest 
fires.  It also coordinates responses within freshwater and land based emergency spills.  
Additionally, PEP provides training, planning and public communications about 
emergency preparedness.   
 
A number of provincial agencies, ministries, and associations provide information and 
work with PEP to improve public safety, coordinate appropriate responses to threats, and 
provide a network of trained professionals and volunteers. 
 

 
Figure 48: BC Provincial Emergency Program Areas 

DEFENCE, SECURITY AND PUBLIC SAFETY RESPONSIBILITIES 
MARPAC and Canadian Fleet Pacific (CANFLTPAC) are supported by one 

Canadian Air Division aircraft based at 19 Wing Comox and 443 Maritime Helicopter 
Squadron at Victoria Airport.  The ships of CANFLTPAC undertake domestic and 
international missions.  DND ships and aircraft patrol the 27,000 km of BC coastline in 
support of other government departments such as the RCMP, Canada Border Services 
Agency, DFO and EC 
 
The development of Marine Security Operations Centres is a DND lead project aimed at 
enhancing marine intelligence, surveillance and reconnaissance capabilities by shifting 
from a Navy centric approach to a collaborative effort among specific federal agencies 
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with vested interest in marine security.  As required, the Maritime Operations Centre 
(MOC) will transform into a National Marine Security Operations Centre jointly staffed 
by Canadian Forces and Civil Agencies responsible for national law enforcement.  The 
MOC “Athena” keeps track of all shipping headed for the Pacific approaches to Canada.   

Border Security and Customs 
The RCMP work in a multi-agency and cross-border Integrated Border 

Enforcement Team (IBET) that includes Canada’s RCMP and Border Services Agency, 
as well as US Customs and Border Protection, US Immigration and Customs 
Enforcement and US Coast Guard.  Of the 15 geographic regions identified, the Pacific 
region makes no mention of the Alaskan border. 
 
In addition to the above, DFO implemented a full-time random aerial surveillance 
program for the Pacific Coast.  The program will operate year-round in a designated 
patrol area from coastal BC, including the headwaters of the major inlets, out to the 200 
nautical mile limit of Canada’s exclusive economic zone.  The primary function of the 
aircraft will be to conduct DFO fisheries surveillance patrols and to support maritime 
security.  

Emergency Safety Response 
CCG is mandated to respond to issues of public safety, and is therefore the natural 

lead agency responding to marine distress situations.  In any incident of marine distress 
human safety concerns outweigh all others.  At any point the Joint Task Force may assist 
in rescue efforts and coordination and DND when warranted may take over the SAR 
aspect of the event. 

Emergency Environmental Response 
Ensuring that prevention and preparedness measures are in place on Canadian 

vessels is the responsibility of TC, while any response to actual spills remains the arena 
of the CCG.  The Marine Oil Spill Preparedness and Response Regime outlines the 
responsibilities of the private sector to fund and use certified response organizations.  In 
BC’s marine waters, an order to respond is issued if the spill is south of the 60th parallel, 
if the vessel is under the Canada Shipping Act, and if the order is signed off the by the 
Commissioner of CCG.  In BC, Burrard Clean Operations (BCO) is the certified response 
agency to respond to marine oil spills although, in the PNCIMA area, BCO contracts this 
role out to local companies. 
 
BCO has developed eight area reference and resource information plans to maximize 
efficiencies in oil spill response, and to accelerate the response efforts (Figure 49).  Three 
distinct areas in PNCIMA have been identified by these plans.  They include: North 
Vancouver Island, Prince Rupert and the Queen Charlotte Islands. 
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Figure 49:BCO Oil Spill Response Reference 

 
A number of agencies provide advice in regard to other environmental concerns.  For 
example, the CWS offers advice regarding migratory birds and other species of concern, 
DFO advises on fish habitat/marine mammal issues, the polluter advises the co-chairs on 
technical and logistical information.   

GROWTH PROSPECTS FOR DEFENCE, SAFETY AND PUBLIC SECURITY 
The Pacific Gateway Project, a national program aimed at improving infrastructure 

necessary to promote trade with Asia, the containerization of the Port of Prince Rupert,  
as well as developing the potential for offshore oil and gas has many implications for the 
PNCIMA region.   The sinking of BC Ferry Queen of the North in 2006 has also raised 
public concerns regarding timely oil spill response, and the conservation of the largely 
pristine area. 
 
The development of a container port in Prince Rupert will necessitate a larger CBSA 
presence, and will likely stress current shipping resources while adding to marine traffic 
within the PNCIMA.  The proposed Enbridge pipeline (twinned pipelines with one 
carrying a mixture of condensate and crude, and the other carrying condensate back to 
facilitate flow) will also increase the traffic within Douglas Channel, a very well used 
fishing area, as well as traditional First Nations’ territories.  Due to the nature of this 
proposed facility, it is likely that a larger security presence will be required at the termini.   
 
On a visit to Prince Rupert in spring 2006 the Commander of MARPAC, Rear Admiral 
Roger Girouard, suggested that a Naval Reserves Base may be developed within Prince 
Rupert.  As well, the Canadian Navy has begun to routinely patrol the waters of PNCIMA 
in an effort to reinforce sovereignty and reduce illegal activity. 
 
Increases in marine tourism from both large passenger and smaller pocket cruises 
transiting through PNCIMA will place increased demands on customs and security 
operations. 
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FORESTRY 

BC forests cover 60 million hectares.  The forest industry is the lead contributor to 
BC’s coastal economy and is unique among the world’s leading wood producers in that 
95 per cent of its land is owned by the Crown.  BC’s forests are administered and 
regulated by the provincial government on behalf of BC.   
 
Coastal forests of the PNCIMA are rich in old growth red cedar (Thuja plicata), yellow 
cedar (Chamaecyparis nootkatensis) and hemlock (Tsuga heterophylla) trees with much 
of the area untouched due to its inaccessibility.  The annual harvest in the PNCIMA 
1999/2000 was estimated at 4,000,000 m3, with an estimated value of approximately 
$400 million (JM Taylor Ltd, 2002).  Within PNCIMA, the forestry industry accounts for 
about 16 percent of total employment (Vance, 2004).   
 
Canada’s most biologically diverse forests are found along the BC coast.  Less than one 
third of one percent of the total coast forest is logged annually, and this percentage 
includes an increasing harvest of second-growth forest, replaced with third-growth 
forests.  The allowable annual cut in the coast region has dropped from 27.8 million cubic 
metres in 1980, to 20.1 million cubic metres in 2001.  It is expected to continue to drop 
until the middle of this century due to changes in the wood supply, forest practices, and 
the fact that more land has been set aside to create parks and protect a wide range of 
forest values (BCON, 2005).   
 
The timber industry has reacted to difficult market conditions by logging the best and 
most profitable forests first.  This “targeted” harvest on high value and accessible cedar 
may prove costly to future logging operations as companies move into forest stands that 
are less accessible, with lower timber values, and greater costs of harvest.  Since hemlock 
makes up over 50 percent of the remaining old growth timber on the coast, the 
implication of this current strategy may be a future forestry industry with a greater focus 
on hemlock, despite the fact it has lost 50 percent of its value in recent years (Pacific 
Analytics Inc and Don Harris, 2004).   
 
On April 4, 2001, the BC government, First Nations, industry, environmentalists, and 
communities ratified agreements committing all parties to define ecosystem-based 
management (EBM) as an alternative to current industrial forestry.  As part of this 
agreement the Coast Information Team (CIT) was established with a purpose  to provide 
independent information to support the exploration of EBM for the central and north 
coasts of the BC mainland and Queen Charlotte Islands using the best available scientific, 
technical, traditional and local knowledge.  The area of study for the CIT encompassed 
the same areas as the PNCIMA.   
 
The CIT defines EBM as an adaptive approach to managing human activities that seeks 
to ensure the co-existence of healthy, full functioning ecosystems and healthy human 
communities.  The intent is to maintain those spatial and temporal characteristics of 
ecosystems such that the component species and ecological processes can be sustained, 
and human well being supported and improved (CIT, 2004).   
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The CIT developed a handbook on EBM and its framework has been adopted in the 
provincial Central Coast Land and Resource Management Plan.  Since forestry can 
impact the marine environment through most of its practices from road building, to the 
removal of vegetation, to water-based log handling and storage, the implementation of 
EBM may have significant benefits to the marine near shore ecosystems.   

GOVERNANCE 

Forest Act and Forest Practices Code 
The current timber tenure system was established as a result of the Forest Act.  The 

Forest Act and its associated regulations provided the structure for the tenure system.  
The Forest Act set out the forms of agreement under which Crown timber could be sold 
and factors that were considered by the Ministry.  As well, the rights and obligations of 
each form of tenure and the tenure’s administration rules were defined. 
 
In 1995, BC consolidated and strengthened its forest policies, regulations and guidelines 
when it created the Forest Practices Code (FPC).  For example, enforceable rules about 
how timber harvesting operations on Crown land must be planned and conducted were 
embodied and strengthened in the FPC.  In addition, the code set out a range of penalties 
for failure to meet these rules  
 
In 2004, the FPC evolved into a new Forest and Range Practices Act via a stepped 
approach.  This new act is intended to shift the focus from paperwork to field results, and 
has been publicized as a “results based” approach to forestry.  It is aimed at conserving 
and protecting forest resources thereby maintaining a high level of environmental 
protection in a more efficient and effective manner than the previous act (BCON, 2004). 
 
Since the end of 2005, BC’s Forest and Range Practices Act has been fully implemented.  
Under this act, forest companies must develop comprehensive forest stewardship plans 
that outline how they can best achieve objectives set by government for soils, timber, 
wildlife, water, fish, biodiversity and cultural heritage resources, and are held accountable 
for their on-the-ground activities.  Also, under this new act, the government may require 
results or strategies for special management of areas of local concern, such as recreation 
trails, wildlife habitat areas, winter range for animals such as deer and mountain goats, 
lakeshore management zones, community watersheds, fisheries-sensitive watersheds and 
scenic vistas.   
 
All activities must be consistent with existing land use plans.  The new regulatory 
framework for this act specifies requirements to conserve soil, provide sustainable 
reforestation, protect riparian areas, fish and fish habitat, watersheds, biodiversity and 
wildlife.  It also specifies requirements for the construction, maintenance and deactivation 
of forest roads (BCON, 2004).   
 
The Ministry of Forests (Figure 50) is developing a policy framework to establish the 
obligations and opportunities for collaborative forest management within the province’s 
37 timber supply areas (TSA).  Under the Defined Forest Area Management (DFAM), 
specified licensees and BC Timber Sales (BCTS) will assume a collective responsibility 
for timber supply analysis and specified forest health activities within each timber supply 
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area.  Government will continue to set and enforce the standards.  DFAM is also intended 
to provide a foundation for more advanced stewardship activities such as strategic and 
tactical level planning, enhanced forest management and certification.  Government will 
still determine the annual allowable cut for each TSA (BCMOF, 2004).    

Regulations 
The regulations involved with large scale conventional cable logging require a 

Forest Licence or a Tree Farm Licence (TFL) (Figure 51), which is issued by the 
Ministry of Forests.  The tenure holders submit Forest Development Plans (FDP) to the 
Ministry of Sustainable Resource Management.  These plans deal with all major 
considerations such as visual quality objectives, terrain stability, water resources, 
fisheries, wildlife habitat areas and archaeological issues.  It is during the FDP process 
that the proponent provides opportunities for input from government agencies and all 
public groups, including First Nations.  In addition to the FDP, there is also the need for 
Silvicultural prescriptions, road permits, road use permits, cutting permits and special use 
permits as required under the Forest Act.  Also, road permits involving river crossings 
require approval from the Ministry of Environment under the Environmental and Land 
Act as well as from DFO under the Fisheries Act (JM Taylor Ltd, 2002). 
 
In areas where water log handling sites are to be used, each site requires approvals from 
the ILMB for a Crown Foreshore lease.  Before approval, ILMB must initiate an 
extensive referral process that includes the following agencies and organizations: DFO, 
Ministry of Environment, Ministry of Forests, TC (Navigable Waters Protection Act), 
CWS, First Nations, Ministry of Small Business and Economic Development, local 
municipalities and regional districts.  These organizations may provide input, make 
recommendations, stipulate specific operational conditions or reject the application as 
proposed.   
 
If a federal agency has a law list trigger, a Canadian Environmental Assessment Act 
(CEAA) review will be requested.  Ministry of Environment may reject or approve 
applications based on input received through this referral process.  Applications for the 
reactivation of established log handling sites may be submitted directly to DFO.  Upon 
receipt of such an application, DFO initiates a referral process including government 
agencies and potentially impacted First Nations (Triton Environmental Consultants Ltd, 
2001). 

ECONOMIC ACTIVITY 
After the Second World War, BC’s commercial forest industry prospered with the 

industrial boom and, by the 1980s, resource professionals found it was becoming a 
challenge to maintain stable harvest levels across the province.  On the coast, this was 
primarily due to the changing wood supply area.  Companies had to harvest trees in 
different areas, often farther from the mills, increasing harvest costs.  As well, forest 
practices and public perceptions changed, leading to more land being set aside to create 
parks and protect the wide range of forest values (BCON, 2003). 
 
Throughout the 1980s and early 1990s, the overall annual cut began to decline.  On the 
coast, it had reached a peak of 27.8 million cubic metres in 1980 and, by 2001 it had 
dropped to 20.1 million cubic metres (Figure 52).  Based on comprehensive reviews of 
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timber supply, the Ministry of Forests expects that this general trend will likely continue 
for the next 50 years, at which point the coast allowable annual cut should stabilize at 
about 17 million cubic metres.  This projection is based on the current land allocation and 
management regimes in place today.  If any of these assumptions change in the future, 
which is reasonable to expect, the projections will change as well (BCON, 2003). 

 
Figure 50: Ministry of Forests Regions 



 104

 

 
Figure 51: Tree Farm Licences and Timber Supply Areas in the PNCIMA 
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Figure 52: Projected Allowable Annual Cut Source: BC Outreach Network BC Coast 
Report 2003 
 
The forest sector is the single most important contributor to the BC economy.  With 600 
mills across the province, BC’s forest industry supports 260,000 direct and indirect jobs 
in more than 150 communities.  It generates one quarter of BC’s provincial economic 
activity and more than a billion dollars in government revenue to support public services. 
 
The 1990s were devastating to the forest sector as global competition grew and BC’s 
industry lost its competitive edge.  Since 1997, 26 mills have closed, 13,000 forest jobs 
have disappeared and annual government revenues from forestry have declined by more 
than $600 million.  Total employment in forestry and related wood processing and 
manufacturing declined from just over 8000 jobs in 1996 to just under 7000 jobs in 2001.  
However, it still accounts for about 16 percent of total employment in the PNCIMA. 
 
The forest industry has been plagued by high operating costs, changing demands for BC 
products from traditional export markets, the exhaustion of easily accessible old growth 
timber and deteriorating capital stock in coastal mills.  The long-term future of several 
larger mills in the PNCIMA, including the pulp mill in Port Alice, the Eurocan sawmill in 
Kitimat, and Skeena Cellulose in Prince Rupert is in doubt (Figure 53). 
 
During 2001 to 2002, the forestry companies working within the PNCIMA included:  

• BC Ministry of Forests Small Business Enterprise Program administers the Small 
Business Forest Enterprise Program (SBFEP).  The SBFEP accounts for 13 
percent of BC’s annual allowable cut, a volume larger than that of any single 
company.  This government program awards public land to individual contractors 
in a competitive bid process. 
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• Husby Forest Products is based on Haida Gwaii (Queen Charlotte Islands) and is 
the largest independent market logging company on the coast. 

• International Forest Products (INTERFOR) is a publicly held company and one of 
the largest in Canada.  INTERFOR has 59 logging operations and six sawmills in 
the coastal region of BC. 

• JS Jones Timber Ltd. is a family-owned business based in Boston Bar, BC, and 
wholly owns Teal Cedar Products and Stag Timber.  They have three logging 
operations in BC. 

• Mill and Timber Products Ltd. is based in Surrey, BC. 
• TimberWest is the largest owner of private forest lands in western Canada.  

TimberWest holds two renewable public tree farm licences and operates a sawmill 
near Campbell River, BC. 

• Triumph Timber is based in Terrace, BC. 
• Western Forest Products (Doman Industries Ltd.) is based in Duncan, BC and is 

the second-largest coastal woodland operator in BC.  Doman Industries Ltd. 
operates as Western Forest Products, Western Pulp and Doman Forest Products. 

• West Fraser Timber operates eight plants throughout BC’s interior and coast.  The 
company also has two US operations in Arkansas and Louisiana. 

• Weyerhaeuser is a US owned company and the world’s largest producer of 
softwood and hardwood lumber.  Its operations in BC are one of the province's 
largest. 

HUMAN USE ISSUES 
The most commonly chosen harvest method is clear cutting because it is cost 

effective and suited to the ecology of forest sites with species that thrive in full sunlight 
such as lodgepole pine (Pinus contorta var. latfolia), which grows mostly in the interior, 
and coastal Douglas fir (Pseudotsuga menziesii).  When used appropriately, clear cutting 
may be less disruptive because once the site has been re-planted, it is left to grow freely 
until the new crop is ready to harvest again in 60 to 80 years.  Debris such as stumps, 
branches and fallen trees are left on the forest floor after harvesting to promote 
biodiversity by providing habitat for plants, animals and insects and by releasing nutrients 
for soil development.  Clear cutting is safer for forest workers and can be the best way to 
deal with pests or disease (BCON, 2004). 
 
The following are some harvesting methods used within the PNCIMA: 

• Clear-cut system removes most of the trees from an area, leaving patches of trees 
and buffers to protect other forest values.   

• Patch cut system uses small cuts of less than one hectare. 
• Shelterwood system harvests trees in stages over a short period of time so the new 

forest grows under the shelter of the existing trees.   
• Retention system leaves up to 80 percent of the trees, individually or in groups.  

Once the area that was harvested has been replanted and the trees are large 
enough to harvest, the trees that were originally left behind can be cut. 

• Selection cutting system removes timber as single trees or in small groups at 
relatively short intervals, repeated indefinitely.  This must be done carefully to 
protect the quality and value of the forest area.   
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Log Handling and Transportation 
Water-based log handling is a crucial component of coastal BC logging operations.  

The remote location of the timber and the mountainous terrain characteristic of the coast 
region prohibit using more cost effective land-based transportation of logs from harvest 
sites to sorting and processing centres.  There are four different methods used for log 
dumping: vertical hoist (including cranes), direct to barge, helicopter dumping and 
skidways (slides).  The vertical hoists and direct to barge methods are not commonly used 
in the north coast, but the helicopter dumping and the skidways are commonly used.  
Helicopter logging comprises an estimated 20 percent of the logging in the north coast 
region.  The most cost effective and commonly used log dumping method is the skidway.  
Skidways are typically constructed of metal rails, with slopes ranging from 30 to 75 
percent.  A small number of skidways in the north coast are comprised of steel runners 
situated on top of parallel logs positioned on the slope.  Logs are typically trucked to the 
skidway site as bundles, placed on skids, released down the skidway into the ocean and 
usually stored in booms.  
 
After sufficient numbers of bundled and boomed logs are present, tugboats transport them 
to the nearest sorting and processing centre; however, over long distances, logs are 
generally barged instead of being pulled by tugs.  Logs are stored on the water at 
dumping sites, sorting and processing centres.  On the north coast storage sites are 
designed to occur at sufficient depths to prevent grounding of logs at low tide. Most log 
sorting in the north coast occurs on dry land sorts.  Centralized dry land sorts are found in 
Prince Rupert, Port Edward and Ridley Island.  At these the facilities bundles are broken 
apart, logs are dewatered and then sorted on land.  Once sorted, logs can then be 
transported to mills for processing and export (Triton Environmental Consultants Ltd, 
2001).  In some cases this means re-bundling logs for further ocean transport. 
 
Forestry activities can effect the aquatic (marine and freshwater) environment in number 
of ways.  These include (Hanson et al., 2003): 

• Construction of logging roads can destabilize slopes and increase erosion and 
sedimentation. 

• Creation of barriers, such as stream crossings (bridges and culverts), on forest 
roads are often inadequately designed, installed and maintained, and can often 
result in full or partial barriers to both the upstream and downstream migration of 
anadromous fish. 

• Removal of streamside vegetation increases the amount of solar radiation 
reaching the stream and can result in warmer water temperatures, especially in 
shallow streams of low velocity.  Also, in winter months, the removal of riparian 
vegetation can result in lower water temperatures, increasing the formation of ice, 
damaging and delaying the development of incubating eggs. 

• Timber harvesting reduces transpiration losses from the landscape and decreases 
the absorptive capability of the groundcover.  This change results in increased 
surface runoff during high periods of precipitation and decreased base flows 
during dry periods.  Reduced soil strength results in destabilizations of slopes and 
increased sediment and debris input into streams. 

• Water-based log handling and storage has a major environmental concern due to 
debris fields associated with traditional log dumping and storage.  It is expected 
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that pre-existing log dumps will be reactivated in the future but new log dumps 
would be brought into use at a rate of one per year.  Historic practices often 
resulted in persistent fish and wildlife habitat damage related to site selection and 
the operational phases of marine based log handling.  Current site selection and 
operational procedures are heavily regulated and seek to minimize environmental 
impacts in and around the operating areas (Triton Environmental Consultants Ltd, 
2001).  Additionally, concerns regarding impacts to marine mammal disturbance 
are emerging on the north coast, as well as concerns regarding anchoring systems 
and marine mammal entanglement. 

Chemicals Associated with Forestry 
These include by-products of the pulp and paper industry, pesticides, fire control 

chemicals, wood preservatives and toxic leachates associated with log booming and 
storages.  All of these chemicals present a risk to aquatic ecosystems in freshwater, 
brackish and marine areas (Haggarty, 2003).  There are three pulp mills within the 
PNCIMA: Western Pulp Limited Partnership located in Port Alice, Norske Skog Canada 
at Elk Falls near Campbell River, Eurocan Pulp and Paper Co. in Kitimat. 

 

MARINE USE ISSUES 
Marine use activities and issues include: 
• Conflict of water based log handling site selection with MPA. 
• Vessel safety issues from log boom, and/or log barge transport through major 

shipping channels, and boom breakage and escapement of logs during 
transport (navigational issues). 

• Commercial fishery areas may be active at sites chosen for log handling. 
• Sunken logs and wood debris cause commercial nets to tear. 
• Recreational fishery areas may be active at sites chosen for log handling. 
• First Nations food harvesting (shellfish or seaweed) may be active in areas 

ideal for log handling. 
• Marine tourism operators are impacted by poor aesthetics associated with cut 

blocks that are visible from the water and by log handling areas that impact 
wildlife viewing. 

• Marine tour operators may have foreshore licenses in areas where traditional 
log boom storage occurred. 

• Marine mammals may be active in areas chosen for log handling. 
• Boom storage may be denied in areas due to vegetation shading concerns or 

new park status. 
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Figure 53: Pulp Mills of BC 2004 
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MINING 

Mining (mineral exploration and mine development) is the process of extracting 
metallic and non-metallic mineral deposits from the earth.  Mining involves point-
focussed, time-limited industrial operations that function as long as the commodity can be 
extracted at a profit.  It involves temporary use of the land until all profitable minerals 
have been extracted, after which time the site is reclaimed.  Smaller shafts and adits (a 
type of horizontal or nearly horizontal entrance to an underground mining operation), are 
mined for extraction of high-grade material such as gold or other metals, whereas larger 
open-pit developments are mined for millions of tonnes of low-grade ore.  Ore is a 
mixture of gangue (waste) from which metals can be extracted for profits (Pinset and 
Pardoe, 2003). 
 
A mineral deposit goes through six stages prior to becoming a mine: 

• Initial discovery. 
• Identification of economically mine-able mineralization. 
• Engineering to establish technical and economic feasibility. 
• Environmental assessment and mine certification. 
• Mine financing. 
• Mine construction. 

 
Few mineral explorations result in successful mine construction, however the process 
itself, can make a significant contribution to an area’s economy. 
 
Table 14: Characteristics of Active Mines (BCMEM, 2004) 

Mine Owner Division Type Commodity Deposit 
Myra Falls Boliden 

Westmin 
(Canada) 

Alberni Metal Mine Base Metals: 
Copper (Cu), Zinc 
(Zn), Lead (Pb), 
Cadmium (Cd) 
Precious Metals: 
Gold (Au), Silver 
(Ag) 

Noranda/ 
Kuroko 
massive 
sulphide Cu-
Pb-Zn. 

Anyox Slag 
Heap   

Tru-Grit 
Abrasives Inn.   

Skeena Industrial 
Mineral 

Slag, Silica (Si) Tailings 

Benson Lake International 
Marble and 
Stone 
Company Ltd. 

Nanaimo Industrial 
Mineral 

Limestone (Ls) Ls 

Tsitika Stone Tsitika Stone 
Industries  

Nanaimo Industrial 
Mineral 

Granite (Gr), 
Dimension Stone 
(Ds), Building 
Stone (Bs) 

 

Quinsam 
Coal 

Hillsborough 
Resources Ltd. 

Nanaimo Coal Mine Bituminous Coal 
(Cl), Sedimentary 
kaolin clay/ 
Fireclay(Fc)  

 

 
Intrusion-related gold-bearing pyrrhotite veins characteristic of BC’s historic gold camps 
are situated in volcanic arc environments in oceanic or continental margin settings.  
These sites are attractive mineral exploration targets due to their high profit potential 
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(high grades of ore), ease of mining, relative ease of exploration and high exploitation 
potential (Alldrick, 2003).  Mesothermal gold quartz vein deposits in BC (Bralorne-
Pioneer and Cassiar) are hosted within collisional suture zones (areas where two 
continental plates have joined together through continental collision marked by high 
mountain ranges), where large volumes of CO2-rich fluids have been channelled.  These 
zones represent major crustal breaks between diverse assemblages of island arcs, 
subduction complexes and continental margin clastic wedges.  They are delineated by the 
presence of obducted remnants of ancient oceanic lithosphere, i.e. dismembered 
ophiolitic rocks (Ash, 2003). 
 
BC produces and exports precious metals (gold and silver), base metals (copper, lead, 
zinc, molybdenum), coal, and industrial minerals (such as limestone and silica).  There is 
one metal mine (Myra Falls), three industrial mineral mines (Anyox Slag Heap, Benson 
Lake, and Tsitika Stone) and one coal mine (Quinsam Coal) in the PNCIMA.   
 
In 1999, BC produced 6,156,000,000 metric tonnes of aggregate (gypsum, stone, gravel 
and rock) from stone quarry production.  Construction aggregate is sand, gravel and rock 
used for construction purposes.  Construction aggregate is the main component of 
concrete and asphalt, which are used in their natural state as foundation materials for 
roads and buildings.  BC consumes more than 50 million tonnes of construction 
aggregate each year, most of which is used to maintain existing infrastructure in the form 
of roads, sewers, homes, schools and hospitals (BCMEM, 2001). 

GOVERNANCE 
The BC Ministry of Energy Mines and Petroleum (formally the BC Ministry of 

Energy Mines -  BCMEM) regulates mining.  The BCMEM manages the development of 
BC’s mineral resources by implementing policies and programs that encourage mineral 
resource development while maintaining environmental integrity.  The BCMEM is also 
responsible for regulating and inspecting exploration and mineral production in BC, 
whether it is being conducted by the private sector or government.  BCMEM has a 
mandate to manage, regulate, and monitor mining activities in a manner that protects 
workers, the public and the environment (BCMEM, 2004).   
 
The principle legislation that governs mining in BC includes the Mineral Tenure Act, the 
Mining Act (including the Mineral Exploration Code, and Health, Safety and Reclamation 
Code), the Mining Rights Amendment Act, and the Mining Right of Way Act.  A Mining 
Act permit is required for mining activities involving mechanical disturbance of the land.  
Before a decision is made to approve or disallow the permit, the BCMEM refers mining 
work program proposals to affected agencies and First Nations for review and comment.  
Permits issued under the provisions of the Mining Act are also required for reclamation 
program approval processes (BCMEM, 2004). 
 
There are several environmental laws and regulations administered by the Government of 
Canada and Province of BC that apply to BC’s mining industry (Mining Association of 
BC, 2004): 

• Government of Canada: Canadian Environmental Assessment Act, Canadian 
Environmental Protection Act, Fisheries Act, Navigable Waters Protection Act, 
and Migratory Birds Act. 



 112

• Province of BC: Mining Act, Environmental Assessment Act, Environment and 
Land Use Act, Environment Management Act, Forest Act, Health Act, Waste 
Management Act, Water Act, Water Protection Act, Wildlife Act, Fisheries Act 
and The Protection Act  

 
Local governments have the right to decide if and where aggregate extraction and 
processing may occur.  Local governments also manage neighbourhood impacts 
including safety, noise, dust, traffic and visual aesthetics.  This also includes recovery of 
costs of mitigating negative impacts of extraction and processing on the community, and 
access to aggregate for community purposes. 
 

ECONOMIC ACTIVITY 
In 2002, BC’s coal, mineral and metal mining industry contributed $2.8 billion to 

the Canadian economy.  Mineral exploration and deposit appraisal expenditures in BC 
have increased over the past four years.  Provincial spending increased from $29.1 
million in 2001 to $107.3 million in 2004, which was an increase from 5.7 to 11 percent 
of all Canadian provinces’ expenditures on mineral exploration and deposit appraisals 
(Natural Resources Canada, 2004). 
 
The number of mines operating in BC has dropped by more than 50 percent from 30 in 
1990, to 12 at the end of 2002 (Figure 55).  Over 2000 people were employed in the 
mining and mineral exploration labour force within PNCIMA in 2001, down 19 percent 
from the 1996 census.  This trend is reflected in PNCIMA where the closing of Island 
Copper Mine at Port Hardy left just one metal mine, Myra Falls, operating in the area 
(Figure 54).   

Metal Mines and Reserves  
Located at the southernmost tip of the PNCIMA, the Myra Falls Mine produces 

copper, zinc, lead, gold, silver and cadmium and, as of 1996, has an assessed metal value 
falling within the $100 million to $1 billion dollar range (BCMEM, 2004).    
 
There are no metal mines operating within the central or northern the PNCIMA.  Endako 
and Huckleberry metal mines in the central coast area, and Eskay Creek, Shast, and 
Kemess mines in the north coast are, however, within close proximity (25 to 50 km) to 
the PNCIMA boundary.  Economic revenues generated from mining in these 
neighbouring regions may be contributing to the local economies of nearby communities 
within PNCIMA.   
 
Ore reserves located near mining camps in the north coast are highest in the Kitsault and 
Anyox camp areas.  Reserves for silver and gold are quite high relative to other mineral 
deposits assessed in the region and may provide north coast communities with economic 
prospects from mining activity in the future.  A large area of the northeast region within 
PNCIMA has been assessed at high metal values mostly in the $10 million to $100 
million, and $100 million to $1 billion dollar ranges. 
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Industrial Mines and Minerals 
Industrial mineral values within PNCIMA are highest in the southern PNCIMA, at 

the north end of Vancouver Island.  This is where both the Benson Lake and Tsitika 
Stone industrial mines are currently active, representing assessments in the $100 million 
to $1 billion (1996) dollar range occurs (Figure 56). 
  
There is much potential for mining within the PNCIMA. Although the Skeena Mining 
Region in central PNCIMA near Prince Rupert and Terrace has no active mines, 
industrial mineral values are assessed in both the $10 million to $100 million and $100 
million to $1 billion dollar ranges.  Though not currently mined, the Queen Charlotte 
Islands have several high value industrial mineral value assessments located in the south, 
and one large area assessed at the lower economic range ($1 million to $10 million) in the 
north (Figure 57).   
 
Anyox Slag Heap is an active industrial mine located at Granby Bay, Portland Inlet 
within the Skeena Mining Region in northern PNCIMA.  Weathering of silica rich slag at 
this site has produced angular glass fragments that are screened and sorted for use as 
abrasives and for sandblasting.  The particles from Anyox slag heap strip old paint and 
other oxidized surface coatings better than rounded sand grains.  The US military was a 
primary user of the abrasive, using it regularly for stripping and repainting of a special 
sonar absorbing coating applied to the hulls of nuclear submarine fleet stationed in Puget 
Sound.  Slag from this site has also been used as an abrasive on shingles.  Approximately 
20 million tonnes of slag was mined between 1990 and 1998.  Continued exploration and 
development for industrial minerals in the north coast is likely, especially at places like 
Anyox where excellent economic returns were generated in the past (Marlott, 2002). 

Coal Mining and Prospecting 
Quinsam Coal mine is located 18 km west of Campbell River, employs about 60 

people and produces approximately 300,000 tonnes of clean coal valued at approximately 
$15 to $18 million a year.  Quinsam Coal is exploring the feasibility of extracting 
methane from its coal reserves on a limited basis and hooking into Vancouver Island’s 
natural gas supply system.  This pilot project may serve as an indicator of the potential 
for a growing coal-bed methane production industry on other parts of Vancouver Island.   
 
Quinsam Coal has been expanding its market with some success. Quinsam Coal is 
working with the NorskeCanada pulp and paper mill in Elk Falls, where coal is being 
used as an auxiliary fuel source for its boiler operations on a trial basis.  Quinsam Coal 
has also been meeting alternative energy demands of greenhouses on Vancouver Island 
and the Lower Mainland by selling coal at a more affordable cost than natural gas.   
 
There are preliminary proposals to build one or more coal-fired power plants to secure a 
reliable power source on Vancouver Island in order to offset reliance on off-island 
electric and natural gas sources.  Coal-fired power sources are not likely to become 
widely used over the short term, however, as several regulatory and environmental 
obstacles would have to be overcome (Vance, 2004). 
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Figure 54: Active Mines 
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Figure 55: Former Mines 
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Figure 56: Assessed Industrial Mineral Value 
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Figure 57: Assessed Metals Value 

ACID ROCK DRAINAGE 
Acid rock drainage (ARD), possibly the largest environmental problem facing 
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weathered and exposed to water and air.  Once ARD conditions are established, they are 
difficult and costly to mitigate, can persist in the marine environment for centuries and 
lead to bioaccumulation of metals in the aquatic food web.  The type of copper found at 
the reclaimed Island Copper Mine, called chalcopyrite, is now known to be insoluble to 
biota and therefore not bio-available.  Myra Falls metal mine, located in Strathcona 
Provincial Park, was closed from December 2001 to March 2002 due to a need for 
developing an action plan to solve persistent ARD related problems (Mining Technology, 
2003).   
 
The Anyox Slag Heap industrial mine is an acid-generating site monitored by the BC 
Ministry of Energy, Mines and Petroleum Resources and EC.  The acid mining drainage 
(AMD) effluent would be very expensive and technically challenging to collect and treat 
and funding is absent to undertake remediation at this active problem site (CCSG 
Associates, 2001). 
 
Table 15: Main Uses of Commodities Produced at Mines (BCMEM, 2003) 

Mine Name Commodity Produced Main Uses of Commodity 
Copper (Cu) Wire and electrical equipment, pipes and 

tubes, roofing, alloy for brass, bronze and 
coinage. 

Zinc (Zn) Plating or galvanizing for protection against 
corrosion, alloys, chemicals and medicines. 

Lead (Pb) Automobile batteries, ammunition, glass, type 
metal, tubes or containers and gasoline 
additives. 

Cadmium (Cd) Batteries, protective plating and bearing 
metals. 

Gold (Au) Jewellery, international standard for world 
finance, electronic circuits, dentistry and 
coinage. 

Myra Falls (Metal) 

Silver (Ag) Photographic industry, electrical products, 
tableware, jewellery, mirrors, coinage and 
dentistry. 

Silica (Si) Source of elemental silicon, steelmaking, flux, 
abrasives, memory chips in computers, 
glassmaking Anyox Slag Heap 

(Industrial Mineral) Slag (Sg) Road bases, asphaltic aggregate, cement and 
concrete applications and fill. 

Benson Lake (Industrial 
Mineral) 

Limestone (Ls) Cement, source of lime, construction 
aggregate, ornamental stone, soil conditioner, 
flux, fertilizer, paint, plastics, glass, sewage 
and water treatment. 

Granite (Gr) Decorative building stone, monuments and 
memorials, aggregate in concrete. 

Dimension Stone (Ds) Decorative rock, ashlar and facing rock. 
Tsitika Stone 

(Industrial Mineral) 
Building Stone (Bs) Building construction. 

Quinsam Coal 
Bituminous Coal (Cl)   Coal and coke (coal liquids, tar and gas) for 

steelmaking, fuel in power plants and/or steam 
generation in turbines to produce electricity 

Quinsam Coal 

Kaolin clay /fireclay (Fc): 
(Many different grades for 
specific applications), and 
ceramic clay, ball clay, 
refractory clay (cement 

Traditional ceramic art products; refractory 
ceramic products (e.g. crucibles and firebrick); 
filler and coating pigment in the paper 
industry; industrial filler applications (e.g. 
rubber, paints, plastics). 
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Mine Name Commodity Produced Main Uses of Commodity 
rock, bauxite, silica sand). 

 
 
Table 16: Exploration and Deposit Appraisal Expenditures by Province and Territory 
2001 to 2004 (NRCAN, 2004) 

2001 2002 2003 2004a Province / Territory 
$ millions % $millions % $ millions % $ millions % 

Newfoundland and 
Labrador 28.4 5.5 44.2 7.7 23.1 3.4 33.0 3.4 

Nova Scotia  2.8 0.5 3.4 0.6 6.4 0.9 12.2 1.2 
New Brunswick 9.5 1.8 3.2 0.6 2.6 0.4 17.4 1.8 
Quebec 102.9 20.1 111.2 19.4 134.0 19.5 173.4 17.7 
Ontario 113.6 22.2 139.0 24.2 219.4 32.0 248.2 25.4 
Manitoba 28.7 5.6 29.8 5.2 27.2 4.0 32.6 3.3 
Saskatchewan 37.5 7.3 41.4 7.2 47.7 6.9 58.8 6.0 
Alberta 4.5 0.9 5.6 1.0 4.9 0.7 4.0 0.4 
BC 29.1 5.7 39.2 6.8 62.5 9.1 107.3 11.0 
Yukon Territory 7.8 1.5 7.8 1.4 12.7 1.8 25.6 2.6 
Northwest Territories 86.6 16.9 72.7 12.7 53.6 7.8 110.7 11.3 
Nunavut 61.3 12.0 75.9 13.2 92.7 13.5 155.8 15.9 
Total 512.9 100.0 573.4 100.0 686.7 100.0 979.2 100.0 
 

MARINE USE ISSUES  
There are ARD issues at Quinsam Coal mine located on Quinsam River, which 

drains into Campbell River, three kilometres upstream of the Strait of Georgia.  
Increasing trends of major ions attributed to the mine (such as sulphate, cadmium, 
magnesium, sodium and strontium) are indicators of water hardness and conductivity, 
which have been identified at the mouth of Quinsam River since the early 1990s.  Bi-
weekly water quality monitoring has been taking place at the site since 1986.  Water 
quality indicators are within safe levels for water uses and sulphate levels upstream near 
the mine are higher.  No effects have yet been observed or recorded; however, the level 
of sulphate occurring may be harmful to aquatic life (Haggarty, 2003). 
 
ARD is also being monitored at Myra Falls metal mine in PNCIMA in order to develop a 
mitigation plan.  Myra Falls mine discharge is directed to treatment and settling ponds 
and is discharged to Myra Creek once it has reached regulatory standards.   Studies 
investigating use of a soil cover system that will function as an oxygen entrance barrier, 
water infiltration barrier, and medium for establishing vegetation cover are underway for 
the Myra Falls Mines.  Measures are in place for monitoring ARD and metal leaching 
levels in order to mitigate negative environmental health impacts downstream of these 
sites (Desbarats, 2002, O’Kane, 1997 and P’Kane, 2001). 
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OIL AND GAS EXPLORATION 

Petroleum reserves found in BC’s offshore waters represent a potentially 
tremendous energy resource and opportunity for the people of the province.  However, 
the possible incorporation of this resource into the province’s inventory of oil and gas has 
significant challenges, including the safe and economic identification and discovery of 
viable reserves, as well as efficient production.  Another challenge will be the appropriate 
assessment of the environmental, economic and social implications and responsibilities 
embedded in such activities. 
 

 
 
Figure 58: Location of the Queen Charlotte Basin, Offshore BC with Seismic Reflection 
Data Collected In and On and Off-shore Well Locations 
 
One of the offshore areas thought to have the best prospective petroleum deposits in BC 
is the Queen Charlotte Basin (QCB), which underlies Dixon Entrance, Hecate Strait, 
Queen Charlotte Sound and parts of the Queen Charlotte Islands in a region bound by the 
Queen Charlotte Fault, the northern tip of Vancouver Island, and the Coast Mountains.  



 121

The QCB occupies a large shallow marine region, approximately 80,000 km2 (500 km 
long, 150 to 200 km wide) and lies entirely within the PNCIMA (Figure 58). 

CURRENT STATUS 
Sufficient well, seismic data and outcrop information are available to make a 

reasonable initial assessment of the conditions of the Cenozoic sedimentary package in 
the QCB with respect to petroleum formation. However, considerable structural and 
sedimentological variability is recorded in the QCB (Rohr and Dietrich, 1992 and 
Deitrich, 1993), with sediments of similar age showing lateral changes in faces and 
thickness.  With only 1000km of multi-channel seismic data in the public domain (Rohr 
and Dietrich, 1992), this heterogeneity severely limits the identification and definition of 
specific exploration plays.  For a basin the size of the QCB, in combination with its high 
level of geologic complexity, this degree of exploration coverage is inadequate.  The 
information base on Mesozoic sediments is even further limited.  The lack of well control 
and poor seismic imaging of the older units, is a serious constraint on their interpretation.  
Any estimation of petroleum formation and occurrence originating from these older units 
is significantly less reliable.  Uncertainties regarding the nature and occurrence of source 
rocks, the migration of hydrocarbons through faults and possible trapping of 
hydrocarbons in finely layered sediments are still major difficulties in assessing 
hydrocarbon prospectivity in the QCB. 

HISTORY OF EXPLORATION & MORATORIUM 
Numerous oil, tar and natural gas seeps on the Queen Charlotte Islands triggered 

drilling for oil in the region as early as 1913, when the first well was drilled on Graham 
Island.  Between 1949 and 1971, eight additional wells were drilled. 
 
After the first recorded offshore seismic activity in 1958, the Province of BC imposed a 
moratorium on exploration drilling in the coastal waters between Vancouver Island and 
Alaska by 1959.  However, in 1961 Shell Canada Ltd. began acquiring exploration 
permits in Hecate Strait and Queen Charlotte Sound, which led the company to conduct 
offshore seismic surveys between 1963 and 1968, collecting a total of 32,300 km of 
reflection seismic data (Smith, 2004). 
 
The Province’s moratorium was lifted in 1966, and from 1967 to 1969 Shell Canada 
drilled eight wells in Hecate Strait and Queen Charlotte Sound.  Chevron Canada later 
earned an interest in the Shell offshore area by conducting seismic surveys in 1971 to 
1972, during which they collected a total of 6,225 km of reflection seismic data (Smith, 
2004) (Figure 59). Offshore exploration along the west coast was halted in 1972 
following a federal government decision to not approve new exploration permits and to 
suspend all work obligations under existing permits.  
 
In 1984 consideration was given to lift the moratorium to allow the petroleum companies 
holding leases in the region to undertake exploration programs.  In April 1986, the West 
Coast Offshore Exploration Environmental Assessment Panel indicated that offshore oil 
and gas could proceed under certain conditions, namely an understanding of the drilling 
environment; use of the best available technology; a requirement for strong, effective 
regulation; and training, inspections and preparation for emergencies.  Specific conditions 
further stated a requirement for continuing public and First Nations consultation, 
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environmental assessments of drilling programs, area and seasonal constraints on seismic 
exploration and no drilling within 20km of land during the initial drilling phase.  
Research requirements further included knowledge of currents, improved weather 
forecasting, seabed site surveys, bird surveys, baseline coastal inventories and sensitivity 
mapping.  In the event of a spill, research on lethal and sub-lethal impacts of crude oil on 
salmonids and other species was required, as well as contingency plans, tests and reviews 
prior to drilling. 
 
In 1987 negotiations between the federal and provincial governments on management of 
offshore oil and gas activity began.  These were based on precedents set in Nova Scotia 
and Newfoundland and were without prejudice to ownership and jurisdiction.  Two 
elements of the Atlantic and Nova Scotia accords were agreed upon: (1) that revenues 
should go to the Province as if on land, and (2) that reciprocal legislation would be put in 
place giving regulatory power to both governments.  Negotiations finally foundered for 
two reasons: (1) the federal government was pressing BC to open land claims, and (2) BC 
wanted parity with eastern provinces regarding development funding.   
 
However, in the same year, the Geological Survey of Canada (GSC) initiated an intensive 
study of the QCB and its petroleum potential (Frontier Geoscience Program), which 
culminated in a report (Woodsworth, 1991) and a number of independent scientific 
publications (Haggart, 1991 and Velluntini and Bustin, 1991).  Part of this 
multidisciplinary basin analysis included the acquisition of 1,200 kilometres of seismic 
data (Rohr and Dietrich, 1990).  Due to technical improvements, this most recent dataset 
is of significantly better quality than the industrial data acquired 20 years earlier.  
Furthermore, it is in the public domain and available via the Lithoprobe Seismic Data 
Archive. 
 
Although negotiations between the federal and provincial governments were re-opened in 
1988, they again came to a halt in 1989 when, in response to public concerns about the 
Nestucca barge spill off Grays Harbour, Washington and the Exxon Valdez spill in 
Alaska, the province declared that there would be no drilling for the next five years. 
 
Interest was renewed in 1998 when the GSC indicated an oil potential of 10 billion 
barrels (bbls) and a gas potential of 43 trillion cubic feet (TCF) along the west coast 
(Hannigan et al., 1998).  These are considered very high numbers and suggest that the BC 
offshore has a potential comparable to the Cook Inlet of Alaska and exceeding the 
potential of the Jean d’Arc basin off the east coast. 

PETROLEUM SYSTEM ASSESSMENTS 

Probability Scenarios 
A 1998 report by the GSC (Hannigan et al., 1998) indicated a petroleum resource 

potential for the QCB of 9.8 bbls oil and 25.9 TCF gas, in-place (Figure 60).  These 
figures are heavily based on Dietrich’s (1995) probabilistic approach to estimate 
hydrocarbon occurrence, which combined well data with regional geophysical studies and 
land-based geology.  Many variables interact in a complex way to yield estimates of in 
situ or recoverable oil and gas plus or minus a certain amount depending on initial 
probability estimates.  Estimates are based on the presence of potential source rocks, 
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abundant reservoir strata, numerous structural traps, and common occurrence of oil and 
gas shows. 
 

 

 
Figure 59: Offshore Petroleum Tenure (Offshore Oil and Gas) 
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Figure 60: Estimates of Hydrocarbon in Place in the Region of the QCB (Hannigan, 
2001) 
 
The Skonun Formation in the Queen Charlotte Basin is expected to contain 80 percent of 
the region’s total petroleum resource volume and nine of the ten largest fields (Hannigan 
et al., 1998).  Geographically speaking, most prospective areas are defined in southern 
Hecate Strait followed by Queen Charlotte Sound, eastern Graham Island, northern 
Hecate Strait and Dixon Entrance.  High potential exists for southern Hecate Strait based 
on abundant Neogene reservoir strata, numerous large structural features and the presence 
of Neogene and Jurassic source rocks.  In addition, while western Graham Island and 
adjacent shelf areas have some potential targets, very little petroleum potential is 
expected overall in the onshore/inter-island areas of the southern Queen Charlotte Islands 
and adjacent Pacific continental shelf. 
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Current unproven evaluation at conservative     
current m arket value is

Oil 10 Bbl    ca. $51B
Natural Gas 26 tcf ca. $50B
Total ca. $100B

If developed over 30 years, 
annual revenue into B.C. economy

Direct: ca. 3 $B/yr
Downstream  value added:   ca. 6 -15 $B/yr

Revenue Calculation Basis ($CDN)
Oil: ca. $20.50 /bbl @ 25%  recovery (expl/prod costs ca. $13.50, burdens ca. $11.00 , oil price ca. $45.00) 

Natural Gas  ca. $1.90 / mcf (expl/prod costs ca. $1.40, burdens $0.40, gas price ca. $6.00)

 
Figure 61: Current Market Value Evaluation for Hydrocarbon Potential of the QCB 
(Whiticar, 2004) 
 
Using direct current (2005) economic valuation, the indicated petroleum resource 
potential (Hannigan et al., 2001) translates into approximately $51 billion and $50 billion, 
respectively (Figure 61).  It is, however, important to realize that potential recoverable 
reserves are lower, possibly 2.5 billion bbl oil and 20 TCF gas. 
 
Figure 62 compares estimated BC onshore reserves of 8.2 billion bbl oil and 73 TCF gas 
to Hannigan et al.’s 2004 estimations of 9.8 billion bbl oil and 41.8 TCF gas for the four 
west coast offshore basins.  The combined potential direct value for the BC economy of 
$390 billion is divided into $13 billion per year over a 30 year production period.  These 
estimates indicate that the BC offshore has greater oil and gas potential than the Jeanne 
d’Arc Basin; however, again, one must not confuse a recoverable reserve with potential 
resource estimates (Figure 63). 
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Figure 62: Comparison of BC Onshore and Offshore Resource Potentials (Both Proven 
and Unproven) and Economic Valuation (Including All Four BC Offshore Basins) 
 

 
Figure 63: Comparison of BC and Jeanne d’Arc Offshore Petroleum Projections 
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Possible Activities In The Future 
If the moratorium were to be lifted, a Pacific Accord would need to be negotiated 

and completed, reciprocal legislation put in place, a joint federal-provincial board or 
committee appointed and a public/First Nations advisory committee established.  Industry 
would have to be re-engaged and the existing 22 million hectares of tenures re-
negotiated.  An Oil and Gas/Fisheries Liaison Committee would need to be established 
and geophysical exploration and analysis would be required to determine initial drilling 
targets. 

Areas Which Might See Early Activity 
Historically, the primary target of exploration in the offshore has been the Tertiary 

succession, as deltaic shelf sands of the Skonun Formation have been considered a 
conventional play.  Interest has consequently been focused on the northern part of the 
region, where those sediments are thickest under Hecate Strait (Rohr and Dietrich, 1992).  
1-D and 2-D petroleum system modeling by Whiticar et al. (2004) supports the 
possibility of hydrocarbon generation from Skonun Formation source rocks in this area; 
however, discontinuity of sand bodies makes a regional scale reservoir in the Skonun 
Formation unlikely. 
 
More recently (Haggart, 2004), it has been suggested that rocks of the Skonun Formation 
in Hecate Strait and Queen Charlotte Sound are likely underlain by partly eroded 
Triassic-Jurassic oil prone source rocks, as well as Cretaceous strata which reappears on 
northern Vancouver Island.  Although the presence of Cretaceous reservoir and 
Triassic/Jurassic source rocks is questionable in the northern part of the QCB, cretaceous 
reservoirs beneath western Queen Charlotte Sound may represent a prime exploration 
target.  The likelihood of hydrocarbon generation from older source rocks, if present 
beneath western Queen Charlotte Sound, has also been shown.  Within Figure 64, colour 
coding shows areas where kerogen in the assumed source rock beds below Hecate Strait 
and Queen Charlotte Sound is predicted to be transformed into hydrocarbon by more than 
50 percent.  In the two encircled zones, the Skonun Formation is buried the deepest and 
might have therefore generated the largest amount of hydrocarbon.  Distribution of 
Mesozoic source rocks is highly unknown but likely in Queen Charlotte Sound.  The 
southern encircled area therefore bears extra potential based on the Mesozoic petroleum 
system.  The structural information of the base map based Rohr and Dietrich (1992). 
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Figure 64: Generated Hydrocarbon (Rohr and Dietrich, 1992) 

Forms of Early Activity and Timelines 

To determine the true offshore potential, seismic data in a coarse systematic grid 
with lines spaced between five and 10 km apart has to be acquired.  Based on such a 
dataset, the number and size of prospects can reasonably be estimated.  Only then will it 
be possible to allow activity to be focussed on the more prospective areas.  As a 
consequence, areas which have little potential will be identified and not be considered for 
future activity. 
 
In 1985, Chevron proposed to conduct 5200km of seismic surveys followed by drilling 
two exploratory wells.  At least two summers of seismic surveys were scheduled before 
drilling and approximately 130 days would be required to drill the two wells.  Subsequent 
exploration proposals would depend upon encouraging results from this initial program. 
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Chevron indicated that if initially encouraged by exploration results, it would extend its 
program through to a third well and, if the well resulted in discovery, after a period of 
evaluation a four well delineation program would begin.  During early stages of this 
drilling, a detailed seismic survey would be conducted over the drilled structure to 
broadly determine the area of the field and to select appropriate delineation and 
development drilling locations. 
 
The entire delineation program would require one drilling rig on a continuous basis for 
approximately two-and-a-half years.  Studies to determine probable production facilities 
would begin during the fifth year if the discovery was considered to be commercial.  The 
total time span between initial exploration and production would be on the order of 10 to 
15 years, even if early results were favourable. 

Other Scenarios 
Other scenarios have been presented by Shell Canada, estimating 10 to 12 years to 

pass prior to first production, assuming a gas play (Figure 65) (Trollope, 2002).  While 
those estimates by the two main tenure holders generally agree on an expected time 
frame, the Pacific Offshore Energy Association (POEA) has published a much more 
optimistic scenario, predicting the first commercial production to happen within nine 
years of lifting the moratorium.   
 
However, this assumes that First Nations issues are resolved in the establishment of the 
West Coast offshore regime.  It also assumes that environmental studies are not used to 
delay the process, but are done as part of an environmental assessment undertaken to 
clear the way for acceptable approaches to exploration, and that governments will take 
the lead in this (POEA, 2002). 
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Figure 65: Notional Timeline According to Shell Canada (Trollope, 2002) 
 
Figure 66 compares those estimates with two real life experiences from Canada’s east 
coast, where 32 and 40 years passed by after issuing the first exploration licenses for 
Hibernia and the Sable offshore area, respectively.  However, it has to be noted, that part 
of the slow development of the east coast was due to low oil/gas prices during the 1980’s. 
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Figure 66: Comparison of Estimated Duration from the Year of Issue of Exploratory 
Licenses to First Production of Hydrocarbon in the QSB 
 
POEA further expects the overall progression during exploration to consist of bursts of 
highly capital-intensive activity interspersed with periods of uncertainty.  Thus, it is 
critical that those supplying and servicing the industry are able to ride through the 
fluctuations in activity and uncertainty of its time scales. 
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Alternatives 
Apart from potentially intrusive exploration programs discussed above, several 

improvements could be made in the interpretation and assessment of petroleum formation 
and occurrence in the QCB using alternative methods. 
 
In particular, little investigation has been performed on seafloor indicators of seeps, as 
they are known and characterized in the onshore areas near the Queen Charlotte Islands 
(Barrie, 1990).  Mapping and sampling of petroleum seepages and pock marks in the 
offshore, in combination with sniffing for thermogenic gas in their vicinity, should be 
undertaken to improve understanding of the petroleum system.  Pockmarks are well 
known on land and in Hecate Strait (Barrie, 1990), and form overt expressions of 
hydrocarbons which can provide key information on the character of the petroleum 
deeper in the basin.  
 
Surface geochemistry using sorbed gas characterization of surficial sediments of Hecate 
Strait is another non-intrusive method to further characterize the petroleum system.  It is a 
common exploration approach to map the geochemical expression of the subsurface, and 
to make predictions on the type and maturity of generated hydrocarbons.  Such surveys 
potentially have the additional bonus of providing samples for environmental assessment 
work in Hecate Strait. 

HUMAN USE ISSUES 
Working petroleum systems are present or have been present in the Queen Charlotte 

Basin in the past, as proven by numerous oil, tar and natural gas seeps onshore and oil 
staining in some of the offshore wells.  Whether or not commercial accumulations are 
present is unknown and any hydrocarbon assessment based on the available data as of 
today has to be highly speculative. 
 
Based on a current understanding of the geology of the Queen Charlotte Basin, two areas 
- one in northern Hecate Strait and one in Queen Charlotte Sound – show sufficient burial 
depth and seem most favourable as the next exploration targets.  For the gas-prone 
Skonun formation based petroleum system, this focus is based on the burial depth of the 
Neogene source rocks. For the oil-prone petroleum system incorporating Triassic/Jurassic 
sources and Cretaceous/Neogene reservoirs, the southern area in Queen Charlotte Sound 
could be the target. 
 
Less uncertainty regarding the geological parameters, in combination with the favour of a 
gas-based petroleum economy off the west coast, might lead to a focus of interest towards 
the northern part of Hecate Strait as the next exploration target.  As no modern seismic 
dataset yet exists for this area, extensive seismic campaigns will have to be accounted for 
prior to any exploration drilling.  This, in combination with the many unresolved 
political, environmental, and ownership questions, will prevent a potential onset of 
production for at least the next 10 to 15 years. 
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PORTS 

Ports and harbours in the PNCIMA play a crucial role in linking economic activities 
to markets that are otherwise inaccessible.  They are the termini to vital gateways in the 
national transportation system.  Ports like Prince Rupert, linked to the railway and road 
system, are essential for transporting both exported and imported goods.  In the light of 
the increasing trade between North America and Asia, the future of Canada Port 
Authorities such as Prince Rupert is promising.   
 
The Port Authorities, local, regional and remote ports and Small Craft Harbours are also 
important in sustaining employment, generating local economic activities, providing local 
people with access to essential re-supply services and assisting with activities related to 
business or pleasure travel.  Marine transportation maintains a competitive edge in 
transport price efficiency if high volume trade is conducted over long distances, and this 
exemplifies the future of trade between Canada and China. 
 
Ports are supported by infrastructure settings, such as marine terminals, that are directly 
related to the type of traffic they handle (e.g. facilities and organizations related to the 
loading and unloading of vessels berthed at the wharf).  Port Authorities operate some of 
these marine terminals but often they are owned and operated by independent companies 
renting space from the port authority.  These independent companies offer services (e.g. 
marine gas stations) that are commonly perceived to be connected to the local port 
authority.   

GOVERNANCE 

The Changing Nature of the Organizational Structure of the PNCIMA Ports  
Previously, all public ports in the PNCIMA area were managed by TC’s Marine 

Sector or Fisheries and Oceans’ Small Craft Harbours.  Both management systems relied 
on leases of water lots from the province of BC or, in very few instances, on the outright 
ownership of land.  The Canada Marine Act outline rules and regulations for the 
operation of all ports under TC management while the Fishing and Recreational 
Harbours Act and the Federal Real Property and Federal Immovable Act summarize the 
guiding policies for DFO’s operation of Small Craft Harbours.   
 
TC has the overall responsibility for maintaining the safety and security of maritime 
transportation for operators and passengers of small vessels, large commercial vessels 
and pleasure craft.  All policy and regulatory responsibilities associated with pleasure 
craft safety, marine navigation services, pollution prevention and response, navigable 
waters protection, and the transport of dangerous goods were transferred from DFO to TC 
in December 2003.  TC has therefore assumed an integral role in marine security and 
marine infrastructure.  Through the development and administration Acts and Regulations 
that support and promote marine safety and protect the marine environment, TC and DFO 
are committed to working with industry, stakeholders and the public to strengthen and 
encourage compliance with regulations and safe marine practices.   
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To assist with the access of clients and stakeholders to TC, ten TC centres have been 
established within BC.  In the PNCIMA one is located in Prince Rupert and provides the 
following services within six distinct categories: 

• Domestic Shipping: To conduct periodic inspections and certification of ships 
(hull, machinery, equipment), execute occurrence and pollution investigations (in 
collaboration with DFO) and prosecutions, monitor whether shipping of 
dangerous goods regulations are adhered to, monitor non-authorized transport of 
passengers and provide technical expertise and regulatory information to field 
surveyors and the marine transportation industry.   

• Foreign Shipping: Conduct port warden and port state control inspections, execute 
occurrence investigations, and conduct inspections to ensure compliance with 
regulations regarding stowage, segregation and packaging documentation of 
dangerous goods. 

• Occupational Safety: Inspect and certify shore-based and ship-borne cargo 
handling equipment, maintain regulatory involvement in safety and health issues 
and execute investigations related to the above.   

• Registrar of Ships: Register ships and administer their transfer of ownership and 
vessel names, register marine mortgages, update the certificate of registry (Blue 
Books) and provide public information regarding registered vessels.   

• Ship Building, Repair, and Maintenance: Provide plans and data approval, inspect 
hulls, machinery and equipment during construction, modification and repairs of 
ships, manage tonnage approval and ship registry, offer technical and regulatory 
advice to industry, manage accreditation of depots and manufacturing plants and 
complete load line surveys. 

• Training and Certification for Seafarers: Provide marine examinations, 
certifications and training centre accreditation, monitor training and issue seafarer 
documents and discharge books, open and receive log books (shipping master 
accreditation) and register candidates for marine examinations.  

Port Categorization under Transport Canada and Fisheries and Oceans Canada 
Management 

Under the National Marine Policy implemented under the Canada Marine Act and 
before the divestiture of ports through TC or DFO, all ports and harbours were classified 
into four categories (Figure 67). 
 
Canada Port Authorities (TC): Canada Port Authorities are operated under the Canada 
Marine Act.  Ports in this category are traditionally located in larger centres and represent 
a national and international connection between the marine and the land based modes of 
transportation.  The Port of Prince Rupert represents the only Canada Port Authority in 
the PNCIMA. 
 
Regional or Local Ports (TC): Regional or local ports service communities commonly 
connected to a highway or a railway line.  Although the port is not an essential gateway 
to the outside world, it allows for regional distribution of goods from the highway system 
to other ports. 
 
Remote Ports (TC): Remote ports are generally an essential, if not only, link between 
isolated community and the outside world. 
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Small Craft Harbours (DFO):   The Small Craft Harbours program operates and maintains 
a national system of harbours providing commercial fishers and recreational boaters with 
safe and accessible facilities. The mandate of the Small Craft Harbours is to keep 
harbours critical to the fishing industry open and in good repair.  The four main strategies 
to achieve this mandate are: maintain a network of core harbours; promote the formation 
of harbour; authorities to ensure local control over management of commercial fishing 
harbours; dispose of non-essential harbours by transferring all recreational harbours to 
local communities; reduce the number of derelict and low activity fishing harbours.   
 
Small Craft Harbours is a decentralized program.  National coordination is provided by 
Ottawa while program operation is managed by regional offices.  Small Craft Harbours is 
currently responsible for 1004 fishing harbours and a remaining 219 recreational 
harbours.  Together these harbours include almost 6000 structures valued at 
approximately $2.1 billion nationally (PNCIMA value unknown).  Small Craft Harbours 
are often the only federal presence in small coastal communities and provide the most 
direct and visible link between the communities and the federal government. 

Divestiture or Transfer of Ports from Transport Canada to Local Port Authorities 
and from Fisheries and Oceans Canada to Local Harbour Authorities 

In December, 1995 with the announcement of the National Marine Policy (National 
Marine Policy, 1995), the established management scheme under TC and DFO’s Small 
Craft Harbours Program was reorganized.  TC moved away from the direct operation of 
ports, giving local users more say in port services.  Typically, TC initiated the divestiture 
process by cancellation of its interest in the water lot leased from the province and thus 
made way for local interest groups to re-apply for the same water lot.  To facilitate the 
transfer of responsibilities, TC provided time limited funding through contribution 
agreements to allow structural improvements to meet the prevailing local needs and to 
ensure long-term economic viability.  For example, the transfer of the Regional/Local 
Port of Stewart from TC to the District of Stewart in 2002 was assisted by a five year 
contribution agreement (Harbours and Ports Program ) totalling $571,000. 
 
As of October 31, 2005, a total of 462 of the 549 Port Programs and divestiture facilities, 
across Canada, had been transferred, demolished or terminated.  Canada has therewith 
created a National Ports System made up of independently managed Canada Port 
Authorities.  The authorities are self-sufficient enterprises that are critical to domestic and 
international trade.   
 
In BC, all former Canada Port Authorities and most of the Regional/Local Ports have 
undergone the process of divestiture by TC to municipal authorities, societies, local 
interest groups or other federal ministries such as Fisheries and Oceans Canada.  Many of 
the Remote Ports remain under TC control since they are an extension of the public 
access grid (Figure 68).   
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Table 17: TC ports Divestiture Progress 
Regions Original 

Inventory 
95- 
96 

96- 
97 

97-
98 

98-
99 

99-
00 

00-
01 

01-
02 

02-
03 

03-
04 

04-
05 

05- 
06 

Remaining 
Sites 

Atlantic 262 14 28 3 7 9 5 7 2 1 2 1 23 
Ontario 56 -- 1 8 5 4 2 4 -- 1 2 -- 12 
Pacific 158 55 -- 3 5 2 16 30 10 3 4 1 18 
Quebec 73 2 2 -- -- -- 9 1 -- 1 -- 1 34 
Total 549 71 31 14 17 15 32 42 12 6 8 3 87 

 
Table 18: Divestiture Process from TC to Local Interest 

Ports Originally 
under TC 

Contribution 
Agreement 

TC Category pre-
Divestiture 

Ports Divested by 
TC 

Ports Remaining 
under TC   

Alert Bay  yes Regional/Local 
Port 

Local Interest 
2000-2001  

  

Alice Arm  yes Regional/Local 
Port 

Local Interest 
2001-2002 

  

Alliford Bay yes Regional/Local 
Port 

Local Interest 
2001-2003 

  

Bella Bella  N.A.   Remote Port   TC 
Bull Harbour no Regional/Local 

Port 
Returned to 
Province  

  

Coal Harbour  yes Regional/Local 
Port 

Local Interest 
2004-2005 

  

Deep Cove yes Remote Port Local Interest 
2001-2002  

  

Hartley Bay  N.A.   Remote Port   TC 
Jeune Landing yes Remote Port Local Interest 

2003-2004  
  

Kelsey Bay  yes Regional/Local 
Port 

Local Interest 
2001-2002  

  

Kincolith yes Remote Port Local Interest 
2000-2001  

  

Kingcome Inlet N.A.   Remote Port   TC 
Klemtu N.A.   Remote Port   TC 
Masset yes Regional/Local 

Port 
Local Interest 
2001-2002  

  

Owen Bay N.A.   Remote Port   TC 
Port Clements  yes Regional/Local 

Port 
Local Interest 
2001-2002  

  

Port Hardy  yes Regional/Local 
Port 

Local Interest 
2000-2001  

  

Port McNeill yes Regional/Local 
Port 

DFO 1995-96   

Port Neville N.A.   Remote Port   TC 
Port Simpson  no Regional/Local 

Port 
Demolished 2002-
2003  

  

Prince Rupert yes Canada Port 
Authority 

    

Prince Rupert 
(Sourdough Bay) 

no Marine Facilities  DFO 1995-96   

Quatsino N.A.   Remote Port   TC 
Queen Charlotte 
City 

no Regional/Local 
Port 

DFO 1995-96   

Rivers Inlet N.A.   Remote Port   TC 
Sandspit N.A.   Remote Port   TC 
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Ports Originally 
under TC 

Contribution 
Agreement 

TC Category pre-
Divestiture 

Ports Divested by 
TC 

Ports Remaining 
under TC   

Alert Bay  yes Regional/Local 
Port 

Local Interest 
2000-2001  

  

Alice Arm  yes Regional/Local 
Port 

Local Interest 
2001-2002 

  

Sointula yes Regional/Local 
Port 

Local Interest 
2001-2002  

  

Stewart $571,000/5 years Regional/Local 
Port 

District of Stewart 
2002 
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Figure 67: TC Operated Ports of BC’s Central and Northern Coast and their 
Classification into Canada Port Authorities, Regional/Local and Remote Port in 2003 
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Figure 68 Small Craft Harbours in the PNCIMA Area and their 2003 Status within the 
DFO Small Craft Harbour Divestiture of Management Process 

 
For the DFO guided-divestiture process of Small Craft Harbours, the priorities and 
processes are similar.  All recreational harbours, as well as low-activity and derelict 
fishing harbours are targeted for divestiture of management.  DFO provides the necessary 
harbour repairs and environmental clean-up associated with transfer by either undertaking 
this work prior to disposal or by providing a comparable grant to the recipient instead.  
Harbours are offered, in order of priority, a nominal fee to:  

• Other federal departments. 
• Provinces. 
• Municipalities. 
• Local non-profit associations or First Nations. 
• Through a tendering process to the private sector based on a nominal fee and an 

agreement to maintain access and service for a minimum of five years. 
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Municipalities have generally shown the most interest and harbour facilities are 
demolished only if there is no local interest in them; in other words, transfer or 
demolition only occurs after the communities concerned have been consulted and 
agreement is reached. 
 
To-date, 626 recreational harbours and 290 fishing harbours have been divested.  
Additionally, 219 recreational disposals are in progress.  In BC all 65 Recreational 
Harbours have been, or are in, the process of being divested while many of the Fishing 
Harbours are still under DFO Small Craft Harbour management. 
 
Within the PNCIMA, and along the rest of Canada’s coastline, Ports and Small Craft 
Harbours have undergone dramatic changes in management and/or ownership.  For 
Canada Port Authorities, local ownership and management seem necessary and will 
likely create a business environment that attracts external investment as in the case of the 
Port of Prince Rupert.  Local ownership and management of Regional/Local Ports allows 
the port management to offer services that meet local demands thus establishing 
economic sustainability.  Lasting economic sustainability following divestiture of Remote 
Ports, especially those connecting coastal First Nations communities to larger centres, 
remains questionable.  Remote communities often experience summer cycles of 
economical sustainability while they are not profitable during the winter season.   
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Summary of the Regulatory Framework for Ports and Small Craft Harbours 

Table 19: Acts that Regulate the Operation of Canada Port Authorities, Regional/Local 
Ports, Remote Ports and Small Craft Harbours 

Fishing and Recreational 
Harbours Act (1985, c. F. 
24.) 

Controls the use of harbours under the administration of the Small Craft 
Harbours Directorate of DFO. 

Federal Real Property and 
Federal Immovable Act 
(1991, c.50) 

An act that regulates the acquisition, administration and disposition of real 
property and immovable by the Government of Canada. 

Canada Marine Act 
(1998, c.10) 

Making the system of Canadian ports competitive, efficient and 
commercially oriented, providing for the establishment of port authorities 
and the divestiture of harbours and ports. 

Port Authorities 
Management Regulations 
(1998,c.10) 

As part of the Canada Marine Act, the regulations outline the provisions 
and liabilities of Port Authorities following the divestiture process. 

Port Authorities 
Operations Regulations 
(1998, c.10, 2000) 

As part of the Canada Marine Act, the regulations outline the operations of 
Ports by Port Authorities.  For Canada Port Authorities (Prince Rupert in 
the PNCIMA) detailed operations and port limits are provided.     

Practices and Procedures 
for Public Ports 

Promoting safe and efficient navigation and environmental protection 
within the limits of public ports that remain under TC ownership and 
management 

Public Ports and Public 
Port Facilities Regulations 
(1998, c.10, 2001) 

As part of the Canada Marine Act, the regulations outline the provisions 
and liabilities of Regional/Local Ports that are remaining under TC 
ownership and management. 

Transportation of 
Dangerous Goods Act 
(1992) 

Lays out provisions and regulations for the transport of dangerous goods 
and provides definitions and limits. 

CANADIAN COAST GUARD STATIONS ASSOCIATED WITH PORTS AND 
SMALL CRAFT HARBOURS 

CCG Stations are an integral component of ports and small craft harbours in the 
PNCIMA.  They are part of DFO and are responsible for policies and programs in 
support of Canada’s economic, ecological and scientific interest in the oceans and 
freshwater; for the conservation and sustainable utilization of Canada’s fisheries 
resources in marine and inland waters; and for safe, effective and environmentally sound 
marine services, responsive to the needs of Canadians in the global economy (CCG, 
2003-2004).   
 
Four Coast Guard Stations are located in the PNCIMA.  From south to north the ports of 
Port Hardy, Bella Bella, Sandspit and Prince Rupert host Canadian Coast Stations that 
employ roughly 80 to 90 officers and support staff and therefore represent a significant 
employer in the region.  The CCG Stations within the PNCIMA ports offer the following 
services to assist maritime safety:  

• Search and Rescue (SAR) (all stations) coordinate and carry out SAR operations. 
• Office of Boating Safety (Prince Rupert) promotes marine and boating safety 

through distribution of safety information and publications. 
• Waterways Development (Prince Rupert) ensures that active fishing harbours are 

safe and accessible. 
• Marine Communications and Traffic Services (Prince Rupert) provide 

information on marine weather conditions, first response to and coordination of 
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distress calls, regulating vessel traffic movement and screening vessels entering 
Canadian waters. 

• Aids to Navigation (Prince Rupert) deploy and maintain buoys and beacons. 
• Environmental Response (Prince Rupert) coordinates pollution preparedness 

planning, aerial surveillance, environmental education, pollution prevention, 
monitoring and response. 

 

SMALLER PORTS AND PORTS IN REMOTE COMMUNITIES 

Examples and General Tends of Current Economic Activities in Smaller Ports 
Logging, fishing and fish processing are the main industries in the Queen Charlotte 

Islands (Haida Gwaii), with tourism becoming increasingly important.  Over the last two 
years, diversification of seafood processing at the Omega Packing Company Ltd. and 
C&B Island Fisheries Ltd. processing plants in Masset have led to a resurgence of its 
economic viability.  Dungeness crab mainly from the highly valuable Area A crab 
fishery, dogfish, tanner crabs and razor clams are only a few of the new products that 
keep the plants open year round.   
 
The 1970’s saw the end of an era in Telegraph Cove, North Vancouver Island, as the 
lumber mill, salmon saltery and fish storage warehouses gradually yielded to pleasure 
boaters, kayakers, sport fishermen, whale watchers and vacationers.  Today, Telegraph 
Cove is a starting point to explore the Broughton Archipelago, the famous orca rubbing 
beaches of Robson Bight and the island studded marine route known as Johnstone Strait.  
A multi-million dollar development project is planned that will transform Telegraph Cove 
into a larger destination community in the next few years.   
 
Port McNeill’s (North Vancouver Island) logging industry is in a downturn and the mine 
has been closed.  The void left by the commercial fishing sector’s downsizing is 
gradually being filled by the fish farming and tourism industries.   
 
As a result of less activity in the forestry and mining sectors, many of the remote and 
smaller coastal communities have lost a portion of their populations and have 
experienced a change their characters as a result.  Salaries in tourism-related industries 
are lower and, due to the often needed initial capital investment, bear a higher risk.    
With less disposable income available, many communities lose part of their retail sector, 
with job losses continuing until new opportunities in the form of fish farming, fish 
processing, charter businesses or other tourism related undertakings can be realized.  
These trends also become visible in the services that Ports and Harbours in the PNCIMA 
are offering.   
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Table 20: Regional, Local and Remote Ports and Small Craft Harbour Usage 
 Usage Boat 

Numbers 
Main 
Freight 

Community 
dependent on 
port 

Home 
Port of 
Visitors  

Communit
y 
Populatio
n 

Future 
Plans 

Alert Bay  C-fishing, 
R-fishing, 
local 
transport, 
tourists, 
cruise 

70 winter     
475 
summer 

groceries, 
fish,  

survival, 
needs to 
expand 

Europe, 
U.S., 
Canada 

1400- 
1600    
(75% 
F.N.) 

? 

Bella 
Coola 

C-fishing, 
R-fishing, 
charters, 
tugboats 

76 winter,    
150 - 175 
summer 

fish, fuel, 
groceries 

exceptionally U.S., BC 
Interior, 
Alberta 

2500 
(50% 
F.N., 50% 
mix) 

None 

Coal 
Harbour  

R-fishing, 
Live-
aboard 

250 
tenants 
summer 5 
tenants 
winter 

recreation
al items 

very much,  
tenants 

Europe, 
USA, 
everywher
e 

N/A ? 

Kelsey 
Bay  

C-fishing, 
R-fishing, 
tourism 

30-40 
winter        
100 
summer, 
more 
during C-
fishery 

fish, 
salmon, 
crab 

quite, very 
much 

U.S., 
Alaska, 
Canada 

1400-
1500 

? 

Kitamaat C-fishing, 
charters, 
local 
transport 

          ? 

Port 
Clements  

Forestry,  
R-fishing  

less than 
12 

forestry 
workers 

transportation 
of forestry 
workers 

Local 517 None 

Port 
Hardy  

R-fishing, 
C-fishing, 
charters, 
Coast 
Guard   

very 
popular 
summer 
and winter 

100,000 
pounds of 
sea 
products 

very much, 
brings 
people/ 
tourists to the 
community 

Canada , 
U.S., 
Alaska 

4500 None  

Port 
McNeill 

R-fishing, 
C-fishing, 
forestry, 
(summer/ 
winter)  

very 
popular 
summer 
and winter 

concrete, 
fish, 
forestry 
and fish 
farm 
workers 

transportation 
of forestry-
fish farm 
workers 

Europe, 
Japan, 
New 
Zealand, 
U.S. 

3000 Extend 
breakwa
ter 
expand 
harbour 

Queen 
Charlotte 
City 

C-fishing, 
charters 
R-fishing, 
local 
transport 

very 
popular 
summer 
and winter 

fish plant, 
salmon 
halibut 

locals- 
mooring, 
economy is 
dependent 

France, 
Japan 

3000 Improvi
ng 
breakwa
ter 
expand 
parking 

Sointula C-fishing, 
R-fishing 
(summer) 

140 boats 
summer 

moorage 
only 

very much,   U.S.  
Alaska, 
BC 

800-900 Expand 
wash-
house, 
ongoing 
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Telegraph 
Cove 

R-fishing, 
whale 
watching, 
charters  

130 slips 
busy in 
summer, 
few locals 
in winter 

just 
people 

not a 
community 

U.S.  20 
summer,      
10 winter  

no plans 

Bella 
Bella  

R-fishing, 
C-fishing 

steady-
tourism 
summer,  

1.3 
million 
litres- 
heating oil 

dependent for 
fuel 

U.S., 
Alaska, 
Prince 
Rupert 

2000 Fully 
upgrade 
port, 
make 
website 

Jeune 
Landing 

R-fishing, 
forestry 
crews, C-
fishing 

12 
moorage, 
transient 
in summer 

private 
yacht 
club, Port 
Alice  

very 
dependant  

U.S., 
Canada, 
Alberta 

800 Port 
Alice, 
1500 w/ 
mill open 

? 

Sandspit R-fishing, 
charters, 
crab 
fishing, 
Coast 
Guard 

84 slips 
busy in 
summer, 
few locals 
in winter  

lots of 
people 

local 
economy is 
very 
dependent  

U.S., 
Europe, 
Canada 

350 None 

(C=commercial, R=recreational, FN=First Nations) 

Port of Prince Rupert 
The Port of Prince Rupert is a Canada Port Authority and, with the drafting of the 

National Marine Policy in 1995, its management and ownership has been transferred 
from TC to the Prince Rupert Port Authority under the direction of a Board of Directors.  
Following the lowest shipping volume through the Port of Prince Rupert in decades in 
2002 to 2003, the Prince Rupert Port Authorities attracted provincial, federal, municipal 
and private funds to build a cruise ship dock and a container port.   
 
The construction of the Northland Cruise Ship Terminal created 42 fulltime positions and 
$1 million in payroll taxes.  In 2005, its second year of operation, the cruise ship dock 
presented Prince Rupert to 92,600 visitors who spent an average of $80 per visitor in the 
area, and generated an estimated $530,000 in sales taxes and 53 fulltime equivalents.  The 
future of the Northland Cruise Ship Terminal promises more economic activity and job 
creation. 
 
Also in 2005, the Prince Rupert Port Authority, with funding secured from provincial, 
federal and private sources, initiated the demolition of the existing Fairview Terminal 
buildings to make way for a cutting edge high volume container port to service the 
increasing import of Asian goods into North American markets.  While the demolition 
has been completed, the Port Authority is requesting tender for the engineering and 
electrical construction of the first phase of the new container port.  Agreements have 
already been signed that identify Maher Terminals (the operator of the largest North 
American container port in New Jersey US) as the operator of the Prince Rupert container 
handling facility.   
 
During the construction of the first expansion phase, 475 fulltime equivalents and over $5 
million in payroll taxes will help to strengthen the local economy.  However, once the 
port is fully operational in 2007, it will initially employ 300 fulltime equivalents to reach 
its full capacity (Figure 69).  By 2015, 2,400 direct and indirectly created fulltime 
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equivalents will have been created while a projected $244 million in payroll costs, $40 
million in payroll taxes and $75 million in government taxation will have also been 
generated. Prince Rupert will finally be able to take advantage of possessing the deepest 
and northernmost ice-free harbour in North America and its closeness to the Asian 
markets as Vancouver, the largest container handling port on Canada’s west coast, has 
reached the limits of its capacity.  What was once considered to be a large disadvantage 
(distance to large urban centers), is now compensated for by the availability of space and 
lack of traffic.  Prince Rupert is well connected by rail to centers from Edmonton to 
Chicago and appears ideal as a put-through facility.  Invited by the opportunity to fill the 
empty containers with goods produced in northern BC, increased manufacturing and raw 
material shipping to the Asian markets is expected in the future.  Based on a container 
port GAP analysis, the region may be able to provide many of the skilled workers that are 
needed to fill the new positions. 
 

# of jobs Estimated Job Category/ 
 Skill Level 

Job Type 
Phase 1 Phase 2 

Manager Managers & supervisory 20 35 
Office Admin/Clerical staff 14 20 
 Logistics personnel 10 20 
Skilled Labour Longshoremen (at terminal) 100 250 
 Machine drivers/loaders/general 32 96 
 Long and short haul truck drivers 8 35 
 Security personnel (terminal +off-dock) 24 70 
 Sub-total 164 451 
Skilled Trades Mechanics 14 33 
 Refrigerator journeymen / technicians 10 35 
 Tugboat/barge crew 8 46 
 Sub-total 32 114 
Government RCMP : Officers 4 8 
               Clerical    1 2 
 Coast Guard 2 6 
 Customs officers 46 86 
 Immigration officers 2 6 
 Pilots 0 2 
 Sub-total 55 110 
Total  295 750 

 
 
Figure 69: Employment Needs and Skills for Prince Rupert Container Port Development 
and Operation 
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Private Port of Kitimat 
The private Port of Kitimat services two major manufacturing plants, the Alcan 

aluminium smelter and the Eurocan paper mill (Figure 70).  Kitimat therefore hosts a 
unique mix of globally successful industries that represent 11 percent of the Provincial 
Manufacturing GDP, or $1 billion annually, relying on a labour force of only 5,970.   
 

 
Figure 70: Port of Kitimat 
 
In 2005 Methanex announced the closure of their Kitimat methanol plant and, at the same 
time, publicized their plans to use the Methanex Terminal for future methanol and 
condensate imports.   
 
Alcan is currently using the Alcan Terminal to import petcoke (an industrial fuel, several 
barges per month), liquid pitch (a binding agent used in the production of aluminium, two 
vessels per month) and alumina (an aluminium component, two vessels per month), while 
exporting its final product, aluminium, at a stable rate (two vessels per month) that is not 
expected to change in the future.  Alcan is also assessing the value of the development of 
a container miniport to take the overflow stemming from the operation of the Prince 
Rupert Container Port.   
 
Eurocan exports its finished paper product (four vessels per month) and imports 
woodchips (four barges per month), through the port and is not planning on making 
changes to the volume of freight that it ships through the Eurocan Terminal.   
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Enbridge Incorporated is the operator of the world’s longest liquid crude pipeline system 
and is proposing to build a pipeline that will use Kitimat as its final destination to transfer 
port to export crude oil and import condensate.  The volume of vessel traffic needed to 
satisfy Enbridge’s needs has still to be determined in detail.  Given that Enbridge’s 
construction plans still have to undergo an extensive environmental review, subsequent 
construction of the pipeline and new terminal may still be four to eight years away.   
 
Galveston LNG, a company backed by European and US investors, recently secured the 
first $50 million to carry out the environmental review process for a liquefied natural gas 
(LNG) receiving, degasification and send-out terminal in Emsley Cove, located 15 km 
south of Kitimat.  The stakeholders in this endeavour have formed Kitimat LNG and have 
chosen its rather remote location to forego the opposition that LNG ports are commonly 
subjected to in urban centres (following a massive explosion of LNG in 1941 in 
Cleveland, USA, LNG was banned from the USA for the following 20 years).   
 
In summary, the Private Port of Kitimat is facing a bright future and increased vessel 
traffic from 2008 forward, if all of the proposed projects are realized.  For now, the 
shipping volume has been slightly reduced due to the Methanex closure. 

Small Craft Harbour of Kitamat 
The Kitamaat Small Craft Harbour is divided into two facilities, a commercial 

fishing harbour located on the doorstep of Kitamaat Village and a recreational and 
commercial fishing harbour located two kilometres north of the village. 
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RECREATIONAL FISHING 

DFO defines sport fishing as fishing by any means for recreational purposes.  This 
includes angling, assisting in landing a fish and gathering shellfish.  Fish that are caught 
as a result of sport fishing cannot be bought, sold or bartered in Canada.  The terms 
recreational fishing and sport fishing are often used interchangeably, although some 
“experts” in the industry indicate a preference for “recreational fishery” because it 
reflects a greater range of activities and experiences. 
 
The recreational fishery is driven by “opportunity and expectation”: the opportunity to 
fish and the expectations of catching something and retaining it to eat.  The experience of 
fishing has almost everything to do with the appeal of recreational fishing.  In this 
respect, the recreational fishery is distinct from the commercial sector, which is 
fundamentally driven by the economic value of fish landed.   
 
This report provides an overview of BC’s recreational fisheries that occur in, on or near 
the marine or coastal waters of the PNCIMA, sometimes referred to as the tidal water 
recreational fishery.  DFO regulates and manages BC’s tidal water recreational fishing 
and marine species, while the province deals primarily with the freshwater species.  The 
main species targeted by BC’s recreational tidal anglers are Chinook salmon, coho 
salmon and halibut. 
 
Along the north and central coast of the PNCIMA, almost 80 percent of the recreational 
catch between 2003 and 2005 was comprised of Chinook and coho salmon.  Other key 
species include rockfish, lingcod and halibut, which are quickly gaining in popularity.  
Steelhead is an important recreational fish, caught mainly in freshwater rivers and 
streams.  Important summer and winter steelhead fisheries occur on several rivers in BC 
including the Skeena, Nass, Stikine and Dean rivers.   

GOVERNANCE 
The Fisheries Act is the main piece of legislation that determines how the fishery is 

managed.  It outlines provisions for protecting fish habitat and authorizes DFO to carry 
out the day-to-day management of tidal recreational fisheries.  The BC Sport Fishing 
Regulations (1996) identifies closed times, periods when fishing is prohibited, bag limits 
and size limits for all sport fisheries in BC.  The federal legislation also applies to certain 
anadromous species that live mostly in the sea (tidal water) and breed in fresh (non-tidal) 
water, for example salmon and steelhead.  The province has been given responsibility for 
regulating fishing for fresh water species, including species such as trout.   
 
The Sport Fishing Advisory Board (SFAB) advises DFO on recreational fishing plans, 
fishery regulations and areas of concern to the recreational fishing community.  The 
board, in existence since 1964, is broadly based consisting of elected representatives from 
each regional subcommittee.  The north coast subcommittee represents eight local regions 
and the 15 south coast regions.  Non-voting government members and appointed 
representatives from organizations also sit on the board.  The organizations include the 
Sport Fishing Institute of BC, BC Wildlife Federation, Steelhead Society of BC, BC 
Federation of Fly Fishers, BC Drift Fishers Federation, Marine Trades Association, BC 
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Motels and Campgrounds, BC Marina Operators Association, Pacific Salmon 
Commission and the International Pacific Halibut Commission.   
 
One federal government policy stands out as having a fundamental positive impact on the 
recreational fishery across BC.  The 1999 Allocation Policy for Pacific Salmon was 
shaped by two findings: angling for Chinook and coho is a mainstay of the recreational 
fishery and Chinook and coho recreational fishing generates greater economic benefit 
with a lower number of fish than commercial fishing.  Thus, the policy gave priority to 
the recreational fishery over the commercial fishery on the basis that this was the best 
economic use of the Chinook and coho resource.  The priority allocation order is: 
conservation needs, First Nations priority access for food, social and ceremonial 
purposes, recreational fishing and commercial fishing. 
 
The allocation policy for pacific salmon was reinforced in a 2001 national policy 
document called Recreational Fisheries in Canada: An Operational Policy Framework.  
Citing the best use of the resource as a basis, the national operational policy gives further 
consideration to priority access for the recreational fishery over the commercial fishery, 
once conservation objectives then First Nations food, social and ceremonial needs have 
been met.   

EARLY DAYS AND REGULATIONS 
Accounts of sport fishing in BC date back to the mid 1800’s.  In 1924, the Tyee 

Club held its first derby, reportedly establishing Campbell River as the Salmon Capital of 
the World.  Across BC, recreational fishing for salmon was effectively unregulated until 
1951 and no catch statistics were kept up to that time.  In 1951, a daily bag limit for 
salmon (the maximum number you could catch in one day) was set to 10 and minimum 
size restricted to eight inches.  The daily bag limit was decreased in 1959 to eight and 
again in 1963 when it was set at four, while and minimum size was increased to twelve 
inches.  By 1981 the numbers of anglers participating in recreational fishing had 
increased notably and so had the catch.  In response, DFO implemented a license 
requirement, decreased the daily bag limit for Chinook salmon to two and increased the 
minimum size to 18 inches.  Over the years, bag limits and minimum size have become 
part of an increasingly complex set of regulations that are used to manage the recreational 
fishery.  Today, daily bag limits and minimum size regulations differ by species and area.  
Along with seasonal closures, area closures and gear restrictions, these tools allow DFO 
to manage stocks in response to local conditions.  While offering site-specific 
management, the complexity of regulations sometimes acts as a deterrent to anglers who 
prefer not to risk contravening the law because they are uncertain about the regulations. 

SHAPING POLICY 
The recreational fishing community in BC has traditionally been active, well 

organized and successful in exerting influence over fishing policy and regulation.  In 
particular, the community has been influential in having recreational fishing recognized 
as a legitimate entity and strong economic driver in the province.   
 
A number of key studies and inquiries have supported this position including the 1982 
Pearse Royal Commission, which recognized that the value of the recreational fishery 
was equal to that of the commercial fishery.  The study led DFO to create a recreational 
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fishery division on the west coast and implement a creel survey to gather better data on 
the size of catch and level of participation.  In 1996, the ARA Economic Value Study 
concluded that the Chinook and coho recreational fishery generated more economic 
value, with a lower number of Chinook and coho, than the commercial fishery.  That 
same year the Art May Inquiry recommended that when Chinook and coho stocks are 
low, recreational fisheries should take priority over the commercial fishery; however, the 
process was unable to deliver a consensus on the recommendations.  The Toy Process in 
1997 was able to reach consensus on a number of recommendations, including giving 
explicit priority to the recreational fishery over the commercial sector.  Possibly the most 
directly influential policy has come out of the federal government’s 1999 New Directions 
policy paper, which laid out a series of allocation principles giving explicit priority for 
Chinook and coho to the recreational fishery over the commercial sector. 

RECENT CHANGES 
Recreational fishing on the north and central coast of BC coast started to increase in 

importance during the mid 1980s and has continued to grow as a result the fishing lodge 
industry.  This includes an increase in the number of lodges and charters in the Hakai 
Pass and Rivers Inlet area.  In the last five to 10 years, there has been expanded capacity 
among existing lodges, along with a few new west coast resorts including three in the 
Queen Charlotte Islands (Haida Gwaii).   
 
Day charters have increased in the Prince Rupert and the Haida Gwaii area thanks, in 
part, to the cruise ship traffic at the passenger terminal in Prince Rupert.  BC Ferries 
routes have made access easier and contributed to an increase in recreational fishing in 
Bella Bella, Shearwater, Ocean Falls and Bella Coola. 
 
Coho and Chinook continue to be the main species fished on the north and central coast 
of the PNCIMA, but there has been increased interest in halibut fishing within the last 
five years.  Anecdotal evidence suggests that fishing for prawns, crab and shellfish is a 
growing part of the recreational fishing experience.   
 
Recreational fishing has been undergoing a shift away from the “get a fish in the boat” 
approach to a more diversified outdoor experience, where angling is one part of a broader 
outdoor adventure.  This might also include helicopter trips, cave visits, remote hiking or 
gourmet dining.  The remote beauty of the PNCIMA offers an ideal opportunity for 
operators to respond to this new demand. 
 
Anglers in the area indicate that more individuals are operating mid-size boats for fishing.  
Increased yacht traffic cruising the inside passage is also contributing to fishing activity, 
as boaters stop along the way to drop their lines. 

FISHING ACTIVITY 

Major Recreational Fishing Areas  
The major recreational fishing areas of the PNCIMA have been identified in Figure 

71.  The areas of intensive tidal water fisheries are identified in orange and non-tidal 
fisheries of anadramous species are highlighted in pink.   
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Figure 71: Major Recreational Fishing Areas within PNCIMA 
 

SPECIES AND CATCH LEVELS 
Chinook and coho are the most common recreational species caught in the 

PNCIMA.  Between 2003 and 2005, coho represented 41 percent of the average catch 
and Chinook represented 38 percent.  Halibut was the third most abundant species fished 
in the area (Figure 72).   
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Figure 72: Catch by Species 2003 to 2005 - North and Central Coast 
 
With the exception of a drop from 2004 to 2005, catch of coho, Chinook and halibut has 
been increasing since 2000.  Figures 73 and 74 illustrate the 10 year trends in catch size 
by species.  The gap in the coho line in Figure 73 represents a closure of the coho fishery 
1998 for conservation reasons.   
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Figure 73: Ten Year Trend for Salmon - North and Central Coast 
 

 
Figure 74: Ten Year Trend for Other Species - North and Central Coast 
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The catch statistics reveal a shift in the recreational fishery from the south to the north.  
Within the past 10 years, the number of coho and Chinook caught in Georgia Strait 
dropped from over 200,000 to under 50,000.  With the exception of 2005, coho and 
Chinook catches in north and central coast area have been increasing since 1998 and 
reached over 200,000 in 2004.  There are also regional differences in the level of 
participation in recreational fishing, also referred to as effort.   
 
Steelhead is a rainbow trout and, like salmon, it migrates from the ocean to freshwater to 
spawn.  The steelhead fishery is an important component of recreational fishing, and 
offers a winter and summer fishery, reflecting two different migration periods.  These 
feisty fish are typically caught in non-tidal waters and BC’s rivers, such as the Skeena, 
Nass and Lower Dean River, offer excellent steelhead fishing opportunities.   

LICENCES AND TYPICAL ANGLERS  
About 330,000 recreational fishing licences for tidal anglers were issued across the 

province in 2004.  License sales reached a peak in 1993 when 454,000 were issued.  In 
2000, approximately three quarters of BC-resident anglers were male with an average age 
of 41; female anglers were typically around 31 years of age.  The number of juvenile 
licenses has remained relatively steady over the years, despite fluctuations in adult 
licence sales, and suggests there is a stable source of potential future anglers. 
 
Anecdotal comments reveal some subtle shifts in the market that participates in 
recreational fishing.  Observations suggest that the “baby-boom” anglers are getting older 
and demanding a higher-end product, reflecting the demographic shift that is underway.  
An increasing number of women have participated over the past ten years, and more 
people from east of the Rockies are coming to BC to fish, in particular from Alberta, but 
also from Ontario and Quebec.  One observer suggested that more multi-generational 
trips are being made.  People appear to be looking for a more diversified experience that 
includes more than angling alone, for example visits to a Haida Village, hikes and other 
elements of the North Coast experience.   

FACILITIES 
As of 2006, there are 43 fishing lodges in the PNCIMA (Figure 75) that cater to 

recreational anglers.  They provide a range of services, from basic to full, including 
equipment rentals, guided fishing excursions, meals and accommodation, as well as other 
non-fishing activities such as helicopter tours or guided cave visits.  They also vary in the 
quality of meals and accommodation from low-end to luxury. 



 154

 
Figure 75: Fishing Lodges within PNCIMA 

ECONOMIC VALUE 
The recreational fishery is a significant contributor to the provincial economy.    In 2002, 
tidal sport fishing contributed $550 million to the BC economy.  Approximately 300,000 
anglers participate in recreational fishing in BC every year, spending money on 
transportation, food, accommodation, guiding services, equipment and supplies.  The 
industry also generates jobs; for instance, in 2003 about 4,300 jobs across the province 
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represented $82 million in wages and salaries.  Lodges and charters represent 35 percent 
of jobs in the industry.  In the Queen Charlotte Islands alone, eighteen fishing lodges 
provided 425 seasonal field jobs and 95 year round jobs in 2002. 
 
An important element that has influenced fisheries management policy, and given 
priorities to the recreational fishery, is the economic value of this fishery relative to the 
number of fish caught.  Surveys have shown that while there is importance attached to 
catching and keeping a salmon, anglers are willing to spend considerable amounts of 
money in the pursuit of the recreational goal.  The value of the recreational sector is not 
based exclusively on the number of fish in the boat. 

MARINE USE ISSUES 
While catch and angler effort have increased in the PNCIMA, there has been a 

dramatic decline in the number of salmon caught by recreational anglers in the Georgia 
Strait region, where the number of boat trips has also declined.   
 
Ocean survival rates are declining, meaning fewer fish are returning to the streams to 
reproduce.  In the Strait of Georgia, numerous restrictions imposed to protect Chinook, 
coho, rockfish and lingcod are resulting in anglers moving further north to fish.  
Considering that the recreational fishery is based primarily on the quality of the 
experience, reduced opportunity and expectation of a catch could have a serious 
economic impact and possibly threaten the viability of the recreational fishery. 
 
The impact of salmon farms, the majority of which are located in the PNCIMA, on BC’s 
wild salmon is the focus of considerable debate.  The scientific research is inconclusive.  
Some research indicates that farming places wild salmon stocks at risk, while other 
evidence suggests that salmon farming is environmentally sustainable.  Given the 
increase in the number of applications for new fish farm sites in the north and west, this 
issue will continue to be a point of conflict.  Industry agencies, such as the Sport Fishing 
Institute of BC, have called for a cautionary approach by regulatory bodies when 
approving expanded or new salmon farming activities until more definitive scientific 
evidence about the impacts is available.   
 
Expansion of the recreational fishing lodges in the PNCIMA is likely to continue, but at a 
much slower pace than occurred in the 1980s and 1990s.  A number of factors will 
contribute to slower growth rate including tenure and access, First Nations access, 
conservation measures and resource uncertainty. 
 
Public interest in the state of our environment has increased.  In addition, government 
policies and regulations have come under increasing scrutiny by NGOs, including 
conservation NGOs with an interest in fish management policies and practices.  
Government has identified and acted upon the need to make decisions using open and 
accountable public processes so that they reflect society’s values.  This is realized 
through greater multi-stakeholder involvement in decision making processes related to 
management of the ocean’s resources.  These processes bring together different and often 
competing interests to work out mutually acceptable solutions.  The practice of catch and 
release is one example of an issue viewed differently, depending on one’s interests.  
Some animal rights organizations consider catch and release a cruel practice while, at the 
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same time, it is used as a mechanism to conserve and protect weak stocks while allowing 
fishing of more abundant stocks to take place.   
 
Observers of the recreational fishing sector suggest that the sector will continue to 
diversify, emphasizing “experience-oriented” fishing.  The recreational fishery for 
prawns, crab and other shellfish is expected to grow, as is the use of more efficient boats.  
No significant change in the profile of a typical angler is expected, but some suggest that 
changes will reflect the demographic shift underway. 
 
There are other issues that have the potential to impact the sector in significant ways 
which are not yet fully known. These include, environmental uncertainty with respect to 
the state of the oceans; ocean survival rates and potential stock declines; the nature of 
treaty agreements with First Nations; and other environmental stressors including land 
development, forestry logging practices and harvesting by the commercial sector. 
 
The recreational fishery for salmon represents approximately three percent of the total 
salmon catch in BC.  Despite this relatively small catch, the sector generates significant 
economic benefits.  The three percent figure disguises the fact that a much higher percent 
of the total Chinook and coho catch in BC comes from the recreational sector.  Between 
1991 and 1997, Chinook caught by the recreational sector represented 32.5 percent of the 
total commercial and recreational catch; coho represented 15 percent.  These figures 
illustrate the importance of the two species for the viability of the recreational fishery.  
To ensure this future viability, it will be necessary to achieve conservation objectives 
while maintaining opportunities to fish with the expectation of a catch. 
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SHIPPING 

Marine transportation of goods, services and people throughout the Pacific 
Northwest has been occurring for over 5,000 years and remains a vital commercial 
industry in this region today. 
 
Webster’s dictionary defines shipping as the transport of cargo between seaports.  Vessels 
used in this industry include tankers, barges, tugboats, bulk carriers and other vessels 
designed to transport raw materials or finished products.  In many cases, these vessels 
transit the PNCIMA on their voyage to other ports and do not visit any of the area’s ports.  
The exceptions are those vessels that berth at Prince Rupert, where a deep sea port 
provides world class facilities and is currently in an expansion phase. 

GOVERNANCE 
The governance of marine transportation, shipping and navigation is primarily 

performed by the Federal government with further regulation from provincial, municipal 
and international institutions.  There are some overlapping areas of jurisdiction as well as 
undetermined areas of responsibility, but most of these issues pertain to ownership of the 
land and sea in harbours and ports.  The federal government, for example, is in the 
process of divesting certain harbours and wharves to local authorities which involves 
many issues including environmental liability, maintenance responsibility and wharfinger 
establishment.   

TRANSPORTATION 
The movement of cargo is referred to as shipping while marine transportation, for 

the purposes of this document, refers to the movement of people.  Transportation modes 
include ferries, water taxis, commercial and private boats as well as float planes that use 
the water for take off and landing purposes.  Also included in this category are tour boats 
that may not transport people between destinations, but do transport people throughout 
the region for the purposes of sightseeing. 

FERRIES 
The primary provider of passenger and vehicle ferry service in the PNCIMA is BC 

Ferries, a no-share capital corporation that holds the single issued voting share of BC 
Ferry Services Inc.  The Ferry Corporation was formed by the Province in 1960 and 
began with 2 ferries.  The fleet now consists of 35 vessels serving 26 routes throughout 
the province.   
 
Some of the other ferry operators in BC, but not limited to the PNCIMA, include: Black 
Ball Transport Inc., Victoria Express Passenger Ferry, Vancouver Transit, Victoria San 
Juan Cruises, Washington State Ferries, Alaska Marine Highway, Victoria Clipper, 
Victoria Harbour Ferry, Nootka Sound Service, Translink,  Alberni Marine 
Transportation, and Fraser River Marine Transportation.  There are also numerous 
smaller carriers that operate in the study area which are water taxi services that provide 
scheduled service.  The following are some of the businesses that offer water taxi services 
in the PNCIMA: Lax Kw’alaams Ferry Corp (Port Simpson-Prince Rupert), Prince 
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Rupert Water Taxi, Prince Rupert Adventures, Metlakatla Ferry Service Ltd.,  Catala 
Charters Water Taxi and SeeQuest Adventures. 
 
BC Ferries services three main routes in the PNCIMA: Route 10 Port Hardy to Prince 
Rupert (Figure 76); Route 11 Queen Charlotte Islands to Prince Rupert; and Route 40 
Discovery Coast Passage (Port Hardy to Mid-Coast) (Figure 77). 
 
There are two vessels currently servicing these routes: Queen of Prince Rupert and the 
Queen of Chilliwack.  These vessels will not comply with proposed TC regulations by 
2010 and are nearing the end of their service lives.  BC Ferries is undertaking studies to 
determine the feasibility of using additional or alternate service providers on these routes, 
which could result in a private sector operator providing passage in the future (BC 
Ferries, 2004).   

BC Ferries Port Hardy – Prince Rupert 
Until recently, the Inside Passage route from Port Hardy to Prince Rupert was being 

serviced by the Queen of the North.  This vessel carried up to 700 passengers and had a 
car capacity of 115 vehicles.  This route is now temporarily being serviced by the Queen 
of Prince Rupert.  While this route is a vital transportation link for vehicles and goods 
(truck cartage), it is also a popular tourist route.  To accommodate tourist interest, the 
route timing is altered to allow daylight sailing during the summer months which allows 
travellers to view the scenery while transiting the Inside Passage.  The summer sailing 
time is about 15 hours, and is lengthened to a 20 hour sailing in the winter when it also 
services those mid-coast locations covered by the Discovery Coast Passage route. 
 
The economic impact of this route was assessed for the year 2001 (Grant Thornton LLP, 
2002a).  While the corporation had an operating loss of $505,000 for the run, there were 
significant economic benefits to the communities that it served.  Benefits accrued to the 
communities included direct expenditures ($1.87 million largely on fuel), tourist 
spending ($6.81 million) and direct employment ($1.17 million).  Route 10 operations 
were reported as having provided 125 direct jobs to the Prince Rupert and Port Hardy 
communities.  The operating loss of this route was offset by income and hotel taxes as 
well as the Provincial tourism revenue of $44 to $55 million that the tourists spent 
elsewhere in the Province while on vacation.   

BC Ferries Queen Charlotte Islands - Prince Rupert 
Route 11, Queen Charlotte Islands to Prince Rupert is serviced by the Queen of 

Prince Rupert which has capacity for 80 cars and 544 passengers and crew.  This run was 
started in 1980 and is both a year-round commuter and summer tourist service.  The BC 
Ferry commissioned study of the economic viability of this route indicated an operating 
loss of $2.42 million in the summer seasons of 2001 to 2002 (Grant Thronton LLP, 
2002b).  However, the Province was estimated to have received tourism revenue of $26 
million and 111 full time jobs were generated by ferry passenger spending.  The ferry 
operations provided 1.9 direct full time jobs in the Queen Charlotte Islands and 12.3 full 
time jobs in Prince Rupert.  Direct expenditures by the BC Ferries were an estimated $1.3 
million in the area serviced by Route 11. 
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Figure 76: BC Ferries Inside Passage and Queen Charlotte Islands Route (BC Ferries) 
 

 
Figure 77: BC Ferries Discovery Coast Route (BC Ferries) 

BC Ferries Discovery Coast Passage  
The Discovery Coast route serves Port Hardy, McLoughlin Bay, Shearwater, 

Klemtu, Ocean Falls and Bella Coola during the summer months from June to early 
September.  This route provides passenger service for residents, commercial vehicles, and 
tourists.  The Queen of Chilliwack serves this route with the capacity to carry 115 cars 
and up to 400 passengers and crew.  No economic impact assessment of this route was 
available. 
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NAVIGATION 
Navigation is the guidance of ships or airplanes from place to place as well as the 

act of determining position, location and course to the aircraft or vessels’ destination.  
Safe navigation is essential to the protection of equipment, personnel and the 
environment.  The CCG, through Marine Navigation Services (MNS), is responsible for 
navigation on waters throughout Canada.  MNS assumes responsibility for navigational 
aids, including setting up and maintaining aids such as buoys, lighthouses and radio 
navigation systems.  This helps mariners pinpoint their location and avoid hidden 
dangers, educating and training mariners to use the system, and advising those who wish 
to set up private aids to navigation.   
 
MNS also provides an integrated waterways management service in support of marine 
transportation in Canada.  This includes providing minimum safety guidelines relating to 
the safe utilization of commercial waterways, forecasting water levels and providing 
information on the channel bottom conditions, including any restrictions, in commercial 
waterways.   
 
The US government maintains a system of satellites that form the global positioning 
system (GPS) which is available to anyone with a suitable receiver.  The CCG provides 
corrections to this system through the Differential GPS (DGPS) stations that it maintains 
in Alert Bay and Sandspit.  Any mariner that has a DGPS enabled receiver can make use 
of this system, at no cost, and benefit from an increase in positioning accuracy from 30 
metres to 10 metres, 95 percent of the time.   

AIDS TO NAVIGATION 
Aids to navigation are physical structures or services that are placed along the coast 

to facilitate the safe and expeditious movement of maritime traffic.  The responsibility of 
installing and maintaining the aids to navigation in Canadian waters belongs to the 
Navigation Systems branch of the CCG.  The program supports construction and 
maintenance of both public and private aids as well as the dissemination of safety 
information. 
 
Public aids are commonly used by all marine traffic including fixed aids (lighthouses, 
beacons, lights), floating aids (buoys), and radio-frequency aids such as DGPS and 
LORAN C (long range navigation), and are used to determine vessel position through 
onboard receivers.   
 
There are hundreds of lights, buoys and fog signals in the PNCIMA.  These are listed, 
with their position and characteristics (shape, colour, light flash frequency, etc), in a 
publication entitled List of Lights, Buoys and Fog Signals that is updated annually by the 
CCG. 
 
Private aids may include buoys for marinas or ports that are maintained by the owners but 
are regulated by CCG.  The role of CCG is that of providing guidelines and assistance for 
the installation and operation of private aids.   
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Safety information, disseminated by radio, internet or printed materials, includes notices 
to mariners (NOTMAR) which advise of navigational hazards (buoys missing or 
displaced, debris such as deadheads, lights that are malfunctioning, etc).   

The MCTS of the CCG provide a number of services that manage the movements of 
vessel traffic in a similar manner to air traffic control.  The mission of MCTS is: “To 
provide communications and traffic services for the marine community and for the 
benefit of the public at large to: ensure safety of life at sea in response to international 
agreements; protection of the environment through traffic management; efficient 
movement of shipping; and information for business and the national interest.” 

International 
The international laws that pertain to shipping and transportation are primarily in 

existence to provide certainty over sovereignty of waters and resources for states along 
marine coastlines.  The International Maritime Organization (IMO) is an agency of the 
United Nations which is responsible for the safety and security of international shipping 
and to prevent marine pollution from ships.  This mandate is defined by The Convention 
of the Law of the Sea (UNCLOS) which was established by the United Nations after 
years of negotiation.  Adopted in 1982, and ratified by 166 member states, UNCLOS 
came into force November 16, 1994.   UNCLOS consists of 320 articles and nine 
annexes, and governs all aspects of ocean space ranging from delimitation, environmental 
control, marine scientific research, economic and commercial activities, transfer of 
technology to the settlement of disputes relating to ocean matters.   
 
The IMO does not provide legislation or regulations to achieve its goals but, rather, 
member states are responsible for implementation.  Canada is an active participant in the 
IMO and has established many regulations and laws to comply with the international 
standards.  Other mechanisms that are used extensively to implement UNCLOS are 
Memoranda of Understanding (MOU), whereby member states agree to certain goals and 
objectives and agree to implement internal legislation to enable and enforce the MOU. 
 
Some of the features of UNCLOS that have relevance to the PNCIMA include: 

• Canada may exercise sovereignty over the territorial sea which is defined as being 
12 miles in breadth. 

• Foreign vessels are allowed “innocent passage” through the territorial sea (e.g. 
ships transiting from Seattle to Alaska). 

• Canada may regulate navigation of ships and aircraft through straits used for 
international passage (the Inside Passage, Hecate Strait). 

• Canada has a 200 nautical mile exclusive economic zone which includes rights to 
natural resources and economic activities, as well as marine science research and 
environmental protection. 

• Canada has sovereign rights over the continental shelf (the national area of the 
seabed) for exploring and exploiting it.   

• Canada is bound to prevent and control marine pollution and is liable for damage 
caused by violation of their international obligations to combat such pollution. 
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Federal 
There are numerous federal government acts and regulations that pertain to 

shipping, transportation and navigation in Canada.  These regulations control most 
aspects of marine transportation from safety to pollution prevention.  In addition to those 
acts specifically regulating shipping, there are laws which are designed to protect the 
environment from waste discharge, oil spills and a multitude of toxic substances that may 
be released from ships in coastal waters.  
 
The Canadian Environmental Assessment Act (CEAA) requires an environmental 
assessment to be undertaken during the early planning stages of a project whenever a 
federal authority proposes a project, provides financial assistance or land for a project, or 
issues certain permits, licences, or approvals to enable a project to proceed.  Depending 
on the size and complexity of the project, and its potential for causing significant or 
uncertain adverse environmental effects, an environmental assessment may take the form 
of a screening, comprehensive study, mediation or panel review.  Responsible authorities 
undertake screenings and comprehensive studies, but mediations and panel reviews are 
independent public reviews.  Comprehensive studies must be carried out for projects 
described in the Comprehensive Study List Regulations.  Mediations and panel reviews 
are conducted where significant adverse environmental effects are likely to occur, where 
there is uncertainty about the significance of environmental effects or where public 
concerns warrant such an independent process. 
 
The Navigable Waters Protection Act provides for the prohibition to build works in 
navigable waters, unless the work, its site and plans have been approved by the Minister 
of Transport on such terms and conditions as he deems fit. 
 
The Oceans Act promotes the understanding of oceans, their processes and ecosystems, in 
order to foster sustainable development of the oceans and their resources.  Section 31 of 
the Act gives the Minister of Fisheries and Oceans power to implement integrated 
management of oceans and marine resources, specifically for the management of 
estuarine, coastal and marine ecosystems.  Regulations are being developed at the current 
time, which could be potentially applied to proposals involving tidal power.  The Oceans 
Act does not trigger the CEAA. 

Provincial 
BC has regulations for protecting the environment from a variety of resource 

development impacts, most of which fall under the Environmental Management Act 
(EMA).  The EMA was brought into force in 2004 and replaced the Waste Management 
Act and the Environment Management Act.   
 
The Provincial regulations enable management and planning processes within the various 
government agencies that have jurisdiction over the marine and upland environments in 
the PNCIMA.   

ECONOMIC ACTIVITY  
Established economic activities occurring within the PNCIMA include fishing, 

logging and mining, all of which have been carried out in this area for centuries.  
Currently tourism and recreation are expanding in geographic and economic terms 
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throughout the area.  Future economic development could bring oil and gas extraction, 
wind and tide energy production and sub-sea mining for minerals and coal bed methane. 
 
In addition to the above activities that are directly related to exploitation of the natural 
features and resources of the area, other important marine transportation features are 
those associated with shipping infrastructure.  The largest of these in the PNCIMA is the 
deep sea port at Prince Rupert.  Here, goods may be imported from offshore, and 
commodities such as grain, coal, ore and timber are exported to foreign markets.   
 
The marine transport industry includes ports, shipping, and ship building as sources of 
revenue and employment (Mitchell, 2003).  Between 1988 and 2000 revenues and 
tonnage (Figure 78) from all these sectors increased, while employment from ports and 
shipping decreased.  Decreases in value of the fishing and government services were 
offset by increases in transportation, tourism, construction and manufacturing.   
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Figure 78: Summary of Million Tonnes of Cargo Handled and Port Revenue in Pacific 
Region (Mitchell, 2003) 

Vessel Traffic 
Vessel traffic in the PNCIMA includes a wide range of ship types in the 

commercial, fishing and recreational fleets.  The orderly flow of vessel traffic is assisted 
by the CCG through the MCTS which controls the movement of large vessels such as 
freighters, tankers and cruise ships, as well as fishing vessels and some large yachts 
through congested waterways.  With the exception of the Prince Rupert and Kitimat port 
facilities, the majority of the large vessel traffic in the PNCIMA is mainly transiting the 
area on its way from Vancouver or Seattle to Alaska or Asia.   
 
A study of ship movements on the BC coast was performed using MCTS data to 
determine seasonal trends by ship type (Patrick O’Hara, Institute of Ocean Sciences).  
MCTS of the CCG monitors ship information such as ship identification, type, size, flag 
state and the last port state. The next port state is documented along with position, 
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direction and speed approximately every four minutes.  Ship location and movement 
(direction and speed) are estimated and documented using the following methods: 

• MAN - Manually plotted vessel route (by ship-operator). 
• MDR - Manual Dead Reckon, operator graphically draws waypoint route for track 

to follow. 
• FDR - Fixed Dead Reckon, vessel automatically assigned to fixed route based on 

call to MCTS operator. 
• ODR - Offshore Dead Reckon, based on 96/24 hour advance reports submitted by 

vessels prior to entering Canadian territorial waters. 
• RDR - Radar tracked vessel, vessel track linked to radar sensor. 
• AIS - Universal Automatic Identification system, vessel track linked to GPS 

position data via AIS services. 
 
The analysis indicated that the majority of vessel traffic on the BC coast is through the 
Juan de Fuca Strait and the Strait of Georgia (Figure 79).  There is, however, significant 
vessel traffic through the PNCIMA including the Johnstone Strait, Inside Passage and 
Hecate Strait.  A close inspection of the maps indicates that over 3000 vessels equivalents 
(vessels may travel the route more than once) travel the Inside Passage annually.  There 
are also many additional smaller vessels, such as pleasure craft, which are not included in 
the data set as they usually do not participate in the MCTS except in distress situations.   
 
Tanker vessel traffic, which includes carriers of liquid gas, petroleum products and 
vegetable oils, tends to transit outside of the PNCIMA (Figures 80 and 81).  The 
exceptions to this are those tankers that are bound for Prince Rupert or Kitimat as 
destination ports and use an established route through Hecate Strait.  Most tanker traffic 
avoids the PNCIMA because of an industry Code of Practice that has established a 
voluntary tanker exclusion zone of 50 nautical miles from the coast.   
 
Fishing vessels can be found throughout the PCNIMA, regardless of season (Figures 82 
and 83).  The high concentration of such vessels in the Johnstone Strait is partially due to 
the salmon fishery that targets the concentration of fish returning to spawn in tributaries 
to the Strait of Georgia.  Similar concentrations of boats are indicated in Dixon Entrance 
from Porcher Island and north to the Alaskan boarder for the Northern salmon runs (e.g. 
those destined for the Nass and Skeena rivers).  The data also indicates extensive and 
significant vessel traffic near ports (Prince Rupert, Kitimat, Port Hardy, Port McNeil and 
Campbell River), as the fish are brought in for processing and the vessels are refuelled, 
serviced or moored until the next opening. 
 
Passenger ship traffic includes ferries and cruise liners.  There is a strong seasonal trend 
in the data (Figures 84 and 85) with the greatest use occurring in the summer months.  
While the Inside Passage is used extensively, Queen Charlotte Sound also has significant 
passenger vessel traffic in the summer months.   
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Figure 79: Vessel Traffic Density for all Ships in 2003 as Reported by MCTS 
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Figure 80: Summer Tanker Vessel Traffic in 2003 
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Figure 81: Winter Tanker Vessel Traffic in 2003 
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Figure 82: Summer Fishing Industry Vessel Traffic in 2003 
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Figure 83: Winter Fishing Industry Vessel Traffic in 2003 
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Figure 84: Summer Passenger Vessel Traffic in 2003 
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Figure 85: Winter Passenger Vessel Traffic in 2003 
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HUMAN USE ISSUES 
Shipping, transportation and navigation in the PNCIMA have the potential to 

impact many ecosystem components through the introduction of pollutants, noise and the 
disruption of ocean and near shore environments.  There may also be conflicts between 
these activities, such as the potential interruption or displacement of fishing activities due 
to underwater exploration or development of resources. With increasing attention 
focussed on the PNCIMA for both wilderness recreation and resource extraction, the 
potential for competing human use is constantly increasing. 
 
Shipping and transportation have the potential to degrade the marine and near shore 
environment due to many factors including: 

• Noise from motors, blasting and sonar. 
• Garbage, overboard disposal at sea. 
• Oil spills and air emissions. 
• Bilge oil, accidental or purposeful release. 
• Other contaminants and heavy metals from ship repair. 
• Whale watching resulting in marine mammal disturbance. 
• Dredging of harbours resulting in habitat loss or disruption. 
• Development resulting in alienation of foreshore habitat. 
• Wake impacts on marine vegetation. 
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