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ABSTRACT 

Thompson, W.J., Sutherland, T.F., Cook, N.A., and Macdonald, J.S. 2009. Bibliography for 
environmental assessments associated with port developments at Fraser River Delta and 
Prince Rupert Harbour, British Columba. Can. Tech. Rep. Fish. Aquat. Sci. 2857: v + 
216p. 

 
Major port development projects are currently being considered along British Columbia’s 
coastline. Port expansion projects require multidisciplinary reviews as part of an environmental 
assessment program under the Canadian Environmental Assessment Act. This report contains 
referenced material pertaining to ecosystems associated with two major port locations: Roberts 
Bank (Fraser River Delta) and Prince Ruper Harbour. These environments are areas of high 
ecological value and sensitivity as they represent key choke-points within salmon and shore-bird 
migration routes. This bibliography is a step towards a state-of-knowledge review of ecosystem 
processes within the areas of proposed development. The bibliography includes 1100 discrete 
references (961 Roberts Bank, 139 Prince Rupert). A large number of abstract and bibliographic 
databases were searched with specific key terms. The references are organized by location and 
author. Due to the large number of references for the Roberts Bank development, the references 
associated with this location are also organized by discipline and trophic categories: geological 
processes, physical oceanography, contaminants, plankton, marine fish, marine invertebrates, 
marine birds, marine mammals and marine vegetation. Key words are listed for each reference to 
facilitate search activities. This bibliography includes both peer reviewed and non peer reviewed 
literature. 
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RÉSUMÉ 

Thompson, W.J., Sutherland, T.F., Cook, N.A., and Macdonald, J.S. 2009. Bibliography for 
environmental assessments associated with port developments at Fraser River Delta and 
Prince Rupert Harbour, British Columba. Can. Tech. Rep. Fish. Aquat. Sci. 2857: v + 
216p. 

 
D’importants projets d’aménagement portuaire sont envisagés pour la côte de la Colombie-
Britannique. Les travaux de développement portant sur les équipements portuaires doivent être 
soumis à l’exercice d’examen multidisciplinaire prévu par la Loi canadienne  sur l’évaluation 
environnementale. Le présent compte rendu contient des références sur les écosystèmes associés à 
deux importants sites portuaires : Roberts Bank (delta du Fraser) et Prince Rupert. Ces 
équipements portuaires sont implantés dans des sites de haute valeur et de grande vulnérabilité 
écologiques du fait de leur emplacement sur d’importants points d’étranglement des routes 
migratoires empruntées par le saumon et les oiseaux de rivage. La présente bibliographie 
contribuera à faire le bilan des connaissances sur les processus écosystémiques en jeu dans les 
secteurs d’aménagement portuaire proposés. La bibliographie comporte 1100 références 
distinctes (961 pour Roberts Bank et 139 pour Prince Rupert). Une multitude de résumés et de 
bases de donnés bibliographiques ont été scrutés avec des termes clés spécifiques. Les références 
sont organisées par ordre d’emplacement géographique et par ordre d’auteur. En raison du grand 
nombre de références obtenues pour le site de Roberts Bank, celles-ci ont également été 
organisées par ordre de disciplines et de catégories trophiques : processus géologiques, 
océanographie physique, contaminants, plancton, poissons marins, invertébrés marins, oiseaux 
marins, mammifères marins et végétation marine. Des mots clés sont proposés pour chaque 
référence afin de faciliter la recherche. Cette bibliographie comprend des documents qui ont 
révisés par des comités scientifiques et d’autres pas. 
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INTRODUCTION 

 
The Asia-Pacific Gateway and Corridor Initiative was developed to support trade within 
the Asia-Pacific Region and to prioritize systems of infrastructure (roads, rail and ports) 
that will connect western Canada to the economic centres of North America. This 
initiative includes two potential container terminal expansions within the Port of 
Vancouver and Prince Rupert Harbour. Port expansions by nature are located in 
nearshore marine habitats with potentially high ecological value and sensitivity. Projects 
of this scope require extensive environmental assessment reviews under the Canadian 
Environmental Asessment Act. Broad multidisciplinary environmental studies will be 
essential to determine the interactions between these projects and existing marine 
resources. Biophysical studies and effects assessments are compiled to investigate any 
possible effects of the project on the environment, and any potential means of mitigation 
that would reduce these effects during construction, operations and decomissioning 
phases of the project. These assessments will require the establishment of a detailed 
existing state-of-knowledge review within each location. The bibliography contained 
within this technical report, will assist proponents, scientists, regulators, stakeholders, 
and consultants in understanding regional ecosystem processes and possible 
interactions between the receiving environment and the projects.  
 
 

METHODS 

 
This bibliography focuses on two areas of B.C: Roberts Bank (Fraser River Delta) and 
Prince Rupert Harbour. Since the proposed development associated with the Roberts 
Bank/Fraser River delta is located at the DeltaPort, the area of investigation for this 
report focuses on the Georgia Basin, bounded by Johnstone Strait to the north, west to 
Juan de Fuca, east to Boundary Bay and south to the international border. Research 
from the Fraser River was only included as far inland as the estuary/delta. Specific 
search terms were used to explore biblographies and databases for site specific 
information. Search terms used for Vancouver Harbour area included: Roberts Bank, 
Sturgeon Bank, Fraser River delta, and Fraser River estuary. Due to the mobile nature of 
many marine resources, the larger area of Strait of Georgia was also used as a search 
term. This larger area was specific to mobile resources such as fish, physical and 
biological oceanography, marine birds and marine mammals.  
 
The study area in the Prince Rupert Harbour project is bounded by Tuck Inlet in the 
north, Marcus Passage in the south, Chatham Sound in the west and De Horsey Island 
in the east. The Skeena River estuary was not included in the study (Williams 1991). 
Search terms included: Prince Rupert, Chatham Sound, Tuck Inlet, Mercer Passage, 
Ridley Island and North Coast (+B.C.).  
 
A large number of abstract and bibliographic data baseses were searched. This 
included: 

• Aquatic and Sciences Fisheries Abstracts 
• B.C. Institute of Technology catalogue 
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• Canadian National Catalogue (AMICUS) 
• EBSCO (Academic Search Complete, EBSCO Animals, GreenFile) 
• Fisheries and Oceans Canada Library (WAVES) 
• Fraser River Action Plan - A bibliography of scientific information on Fraser River 

basin environmental quality - 1994/1998 
• Google Scholar (Beta) 
• Harrison, P.J., Fulton, J.D., Miller, G., Levings, C.D., Taylor, F.J.R., Parsons, 

T.R., Thompson, P.A. and Mitchell, D.W. 1984. A bibliography of the biological 
oceanography of the Strait of Georgia and adjacent inlets, with emphasis on 
ecological aspects. Canadian Technical Report of Fisheries and Aquatic 
Sciences. 1293:140p. 

• IEEE Xplore Digital Library 
• ISI Web of Knowledge (BIOSIS, Biological Abstracts) 
• National Sea Grant Library  
• National Oceanic and Atmospheric Administration Information Network Catalog 
• Pollution Abstracts 
• Science Indexes (Applied Science and Technology Index plus, General Science 

Index, Biological and Agricultural Index plus) 
• ScienceResearch.com (Beta) 
• Scirus (Science Direct) 
• Simon Fraser University library catalogue 
• Theses Canada Portal 
• University of British Columbia - Archives, Bibliographies, Reading Rooms 
• University of British Columbia library catalogue 
• University of Victoria library catalogue 
• Web of Science 
• Williams, G.L. 1991. Prince Rupert area coastal fish habitat bibliography. 

Prepared for Department of Fisheries and Oceans, Prince Rupert, B.C. 
• WorldCat 

 
Peer reviewed and non-peer reviewed articles are included within each port 
development category. Peer reviewed documents include journal articles, government 
reports, theses and conference proceedings. Non-peer reviewed references include 
internal government documents, consultant reports and industry reports. Since many of 
the non-peer reviewed documents could not be obtained or reviewed. The citations were 
included only if the were verified from multiple sources. Keywords are included with each 
reference and designated within the following symbols [ ]. These can be searched within 
the electronic version of document.  
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BIBLIOGRAPHY SORTED BY AUTHOR 

Fraser River Delta (Peer-Reviewed Literature) 
 
Acevedo-Seaman, D.A., Guglielmo, C.G., Elner, R.W., Williams, T.D., and Hobson, K.A. 

2006. Landscape-scale physiology: Site differences in refuelling rates indicated 
by plasma metabolite analysis in free-living migratory sandpipers. Auk 123(2): 
563-574. [Roberts Bank; fattening rate; geographic variation; plasma metabolites; 
Western Sandpipers; Calidris mauri]. 

 
Adams, M.A. and Williams, G.L. 1998. Tidal marshes of the Fraser River estuary: 

composition, structrure, and a history of marsh creation efforts to 1997. p. 147-
172. In Fraser delta: issues in an urban estuary. Edited by J.L. Luternauer and B. 
Grouix. Geological Survey of Canada and American Association for 
Advancement of Science (Pacific Division). [Fraser River estuary; marsh; 
restoration; transplant]. 

 
Addison, R.F. 1996. Detecting the effects of pollutants in coastal B.C. In Proceedings, 

Marine Ecosystem Monitoring Network Workshop, Nanaimo, B.C., March 28-30, 
1995. Edited by D.E. Hay, R.D. Waters and T.A. Boxwell. Can. Tech. Rep. Fish. 
Aquat. Sci. 2108: 160. [Strait of Georgia; hepatic mono-oxygenase induction; 
imposex; nucellid whelk; pollution]. 

 
Addison, R.F., Ikonomou, M.G., and Smith, T.G. 2005. PCDD/F and PCB in harbour 

seals (Phoca vitulina) from British Columbia: response to exposure to pulp mill 
effluents. Mar. Environ. Res. 59(2): 165-176. [Strait of Georgia; harbour seal; 
Phoca vitulina; marine mammals; PCDD; PCDF; PCB; pulp mill effluent; 
chlorinated hydrocarbons; monitoring; dioxins; furans; organochlorine 
compounds; biphenyls; contaminants]. 

 
Albright, L.J. 1977. Heterotrophic bacterial dynamics in the lower Fraser River, its 

estuary and Georgia Strait, British Columbia, Canada. Mar. Biol. 39(3): 203-211. 
[Strait of Georgia; Fraser River; estuary; plankton; bacterioplankton; 
heterotrophs; seasonality; temperature; organic; carbon; activity regulation; 
productivity; plume]. 

 
Albright, L.J. 1980. Photosynthetic activities of phytoneuston and phytoplankton. Can. J. 

Microbiol. 26(3): 380-392. [Fraser River estuary; photosynthesis; phytoplankton; 
bacteria; heterotrophic production; carbon]. 

 
Albright, L.J. 1983. Influence of river-ocean plumes upon bacterioplankton production of 

the Strait of Georgia, British Columbia. Mar. Ecol. Prog. Ser. 12(2): 107-113. 
[Strait of Georgia; Fraser River; Squamish River; water; salinity; plume; 
bacterioplankton; plankton]. 

 
Allen, K.R. and Forrester, C. 1966. Appropriate size limits for lemon sole (Parophrys 

vetulus) in Strait of Georgia. J. Fish. Res. Board Can. 23(4): 511-520. [Strait of 
Georgia; lemon sole; Parophrys vetulus; size limits]. 
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Allen, S., Collins, K., and Pawlowicz, R. 2006. Construction of the physical component of 
a 1-D coupled bio-physical model for the Strait of Georgia. Eos Trans. AGU, 
87(36): Ocean Sci. Meet. Suppl., Abstract OS52I-03. [Strait of Georgia; 
biophysical models; phytoplankton; zooplankton; spring bloom]. 

 
Allen, S.E., Collins, A.K., Jang, K., and Wolfe, M. 2008. Physical controls of the timing of 

the spring bloom in the Strait of Georgia. 2008 Ocean Sciences Meeting: From 
the Watershed to the Global Ocean Conference, Orlando, FL (USA). [Strait of 
Georgia; algal blooms; boundary layers; climatic change; estuarine dynamics; 
historical account; meteorological data; ocean-atmosphere system; 
phytoplankton; watersheds; estuarine circulation]. 

 
Amos, C.L., Feeney, T., Sutherland, T.F., and Luternauer, J.L. 1997. The stability of fine-

grained sediments from the Fraser River delta. Estuar. Coast. Shelf Sci. 45(4): 
507-524. [Strait of Georgia; Fraser River delta; sediment; stability; sedimentation; 
foreshore; foreslope; erosion rate; wet bulk density; erosion; organic layer]. 

 
Anonymous. 2005. Fraser River Delta Spartina Project (2004) - Invasive Plant 

Management Proposal: Spartina anglica—English cordgrass management in 
Boundary Bay Wildlife Mgmt Area and surrounds, Spartina Project (No. 15), 
Ducks Unlimted Canada. [Roberts Bank; Boundary Bay; English cordgrass; 
Spartina anglica; removal; control; invasive species; non-indigenous species]. 

 
Arai, M.N. and Mason, J.C. 1982. Spring and summer abundance and vertical 

distribution of hydromedusae of the central Strait of Georgia, British Columbia. 
Syesis 15: 7-15. [Strait of Georgia; hydromedusae; abundance; distribution]. 

 
Arvai, J.L., Levings, C.D., Harrison, P.J., and Neill, W.E. 2002. Improvement of the 

sediment ecosystem following diversion of an intertidal sewage outfall at the 
Fraser River estuary, Canada, with emphasis on Corophium salmonis 
(amphipoda). Mar. Pollut. Bull. 44(6): 511-519. [Strait of Georgia; Fraser River 
estuary; sewage; pollution; tidal flat ecosystem; amphipods; Corophium salmonis; 
secondary production; indicator species; crustacea]. 

 
Atagi, D.Y. 1994. Estuarine use by juvenile Coho salmon (Oncorhynchus kisutch): is it a 

viable life history strategy? (M.Sc. Thesis), University of British Columbia, 
Vancouver, B.C. 118 pp. [Fraser River estuary; estuary; juvenile; Coho salmon; 
Oncorhynchus kisutch]. 

 
Atkins, R.J., Sayao, O., and Hay, D.E. 1998. Evaluation of erosion at Roberts Bank, 

Fraser River, British Columbia, Canada. p. 3833–3837. In Moore, D. P. and O. 
Hungr, (eds.). Engineering Geology; A Global View from the Pacific Rim. 
Proceedings, 8th Congress of the International Association for Engineering 
Geology and the Environment, Vancouver, B.C., 21–25 September 1998. 
Rotterdam A.A. Balkema Press. [Fraser River delta; Roberts Bank; erosion]. 

 
Austin, M. 1995. Nutrient and oxygen budget analysis in the Strait of Georgia/Juan de 

Fuca Strait estuarine system, through a two-layer box model approach. (B.Sc. 
Thesis), University of British Columbia, Vancouver, B.C. [Strait of Georgia; Juan 
de Fuca; circulation model; estuarine; nutrient; oxygen]. 
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Badzinski, S.S., Cannings, R., J., Armenta, T., E., Komaromi, J., and Davidson, P.J.A. 
2008. Monitoring coastal bird populations in B.C.: the first five years of the 
Coastal Waterbird Survey (1999-2004). British Columbia Birds 17: 1-35. [Strait of 
Georgia; Roberts Bank; Fraser River; waterfowl; migratory birds; count; 
monitoring; population trends]. 

 
Bailey, R.E., Margolis, L., and Groot, C. 1988. Estimating stock composition of migrating 

juvenile Fraser River (British Columbia) sockeye salmon, Oncorhynchus nerka, 
using parasites as natural tags. Can. J. Fish. Aquat. Sci. 45(4): 586-591. [Strait of 
Georgia; juvenile salmon; sockeye salmon; Onchorhynchys nerka; parasites; 
stock assessment]. 

 
Baird, R.W., Hanson, M.B., and Dill, L.M. 2005. Factors influencing the diving behaviour 

of fisheating killer whales: sex differences and diel and interannual variation in 
diving rates. Can. J. Fish. Aquat. Sci. 83(2): 257–267. [Strait of Georgia; diving 
behaviour; killer whales; Orcinus orca]. 

 
Baird, R.W. 1989. Whales in Georgia Strait and nearby waters: their presence and 

relative abundance. Discovery 18: 131-132. [Strait of Georgia; whales; marine 
mammals; abundance]. 

 
Baldwin, J.R. and Lovvorn, J.R. 1994. Expansion of seagrass habitat by the exotic 

Zostera japonica, and its use by dabbling ducks and brant in Boundary Bay, 
British Columbia. Mar. Ecol. Prog. Ser. 103(1-2): 119-127. [Boundary Bay; 
eelgrass; Zostera japonica; Zostera marina; invasive species; non-indigenous 
species; grazing; waterfowl; habitat utilization]. 

 
Barner, L.W., Taylor, F.H.C., and Kieser, R. 1982. Midwater trawl tows and catches 

made on C.G.S. "G. B. Reed" cruise GBR81-2, February 9-20, 1981 and GBR81-
4, April 13-24, 1981, Strait of Georgia. Can. Data. Rep. Fish. Aquat. Sci. 330: 55 
pp. [Strait of Georgia; Pacific hake; Merluccius productus; walleye pollock; 
Theragra chalcogramma; trawling; midwater trawls; catch statistics; fishery data; 
fishery surveys; catch composition; geographical distribution; abundance; sex 
ratio; size]. 

 
Barraclo, W. 1967. Occurrence of larval herring (Clupea pallasii) in Strait of Georgia 

during July 1966. J. Fish. Res. Board Can. 24(11): 2455. [Strait of Georgia; 
Pacific herring; Clupea pallasi; fishery surveys; trawl catch; surface trawl; adult; 
juvenile; larval fish; zooplankton]. 

 
Barraclough, W.E. and Phillips, A.C. 1978. Distribution of juvenile salmon in the southern 

Strait of Georgia during the period April to July 1966-1969. Tech. Rep. (Canada. 
Fisheries and Marine Service) 826: 47 pp. [Fraser River; Strait of Georgia; 
salmon; Oncorhynchus spp.; geographical distribution; juveniles; population 
number; catadromous migrations; salinity effects; environmental effects; river 
plumes; seasonal variations]. 

 
Barrie, J.V. and Currie, R.G. 2000. Human impact on the sedimentary regime of the 

Fraser River Delta, Canada. J. Coast. Res. 16(3): 747-755. [Fraser River delat; 
channel switching; macrotidal environment; sediment distribution data; dredge 
spoil; sediment supply; transport; foreslope; patterns; estuary; rates]. 
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Barrie, J.V. and Hill, P.R. 2004. Holocene faulting on a tectonic margin: Georgia Basin, 
British Columbia, Canada. Geo-Mar. Lett. 24(2): 86-96. [Strait of Georgia; Fraser 
River delta; foreslope hills; large-scale; stratigraphy; pockmarks; slope]. 

 
Barrie, J.V., Hill, P.R., Conway, K.W., Iwanowska, K., and Picard, K. 2005. 

Environmental marine geoscience 4: Georgia Basin: Seabed features and marine 
geohazards. Geosci. Can. 32(4): 145-156. [Fraser River delta; hexactinellid 
sponge reefs; sediment transport; submarine channel; foreslope hills; strait; 
slope]. 

 
Baschek, B., Farmer, D.M., and Garrett, C. 2006. Tidal fronts and their role in air-sea 

gas exchange. J. Mar. Res. 64(4): 483-515. [Strait of Georgia; breaking wind-
waves; bubble populations; 2-layer exchange; coastal; ocean; deep-water; surf 
zone; flow; entrainment; dissipation]. 

 
Bates, S.S.(ed). 2003. Proceedings of the Eighth Canadian Workshop on Harmful 

Marine Algae. Can. Tech. Rep. Fish. Aquat. Sci. 2498: 141 pp. [North coast; 
algae; blooms]. 

 
Beacham, T.D., Schweigert, J.F., MacConnachie, C., Le, K.D., Labaree, K., and Miller, 

K.M. 2001. Population structure of herring (Clupea pallasi) in British Columbia : 
an analysis using microsatellite loci. Can. Sci. Advis. Sec. res. doc. 2001/128: 25 
pp. [Strait of Georgia; Queen Charlotte Islands; Washington; population structure; 
Pacific herring; Clupea pallasi; genetic differentiation]. 

 
Beacham, T.D., Schweigert, J.F., MacConnachie, C., Le, K.D., Labaree, K., and Miller, 

K.M. 2002. Population structure of herring (Clupea pallasi) in British Columbia 
determined by microsatellites, with comparisons to southeast Alaska and 
California. Can. Sci. Advis. Sec. res. doc. 2002/109: 36 pp. [Strait of Georgia; 
Johnstone Strait; Queen Charlotte Islands; population structure; Pacific herring; 
Clupea pallasi; genetic differentiation]. 

 
Beacham, T.D., Supernault, J., and Miller, K.M. 2008. Population structure of Dungeness 

crab (Cancer magister) in British Columbia. J. Shellfish Res. 27(4): 901-906. 
[Strait of Georgia; Boundary Bay; invertebrates; Dungeness crab; Cancer 
magister; population structure; microsatellites]. 

 
Beacham, T.D., Withler, R.E., Gould, A.P., and Farwell, M.K. 1985. Biochemical genetic 

stock compositions of Chum salmon Oncorhynchus keta fisheries in southern 
British Columbia Canada 1981-1983. Can. Tech. Rep. Fish. Aquat. Sci. 1356: 23 
pp. [Fraser River; Johnstone Strait; Howe Sound; Juan de Fuca; biochemical 
genetic variants; stock composition; chum salmon; Onchorhynchys keta]. 

 
Beamish, R.J. and Levings, C.D. 1991. Abundance and fresh water migrations of the 

anadromous parasitic lamprey, Lampetra-Tridentata, in a tributary of the Fraser 
River, British Columbia. Can. J. Fish. Aquat. Sci. 48(7): 1250-1263. [Strait of 
Georgia; Fraser River; lamprey; Lampetra tridentata; Petromyzon marinus; age 
validation; biology; salmon]. 
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Beamish, R.J., Mahnken, C., and Neville, C.M. 2004. Evidence that reduced early 
marine growth is associated with lower marine survival of Coho salmon. Trans. 
Am. Fish. Soc. 133(1): 26-33. [Strait of Georgia; dependent winter mortality; 
Coho salmon; Oncorhynchus kisutch; energy stores; size; climate; ocean 
survival]. 

 
Beamish, R.J., McCaughran, D., King, J.R., Sweeting, R.M., and McFarlane, G.A. 2000. 

Estimating the abundance of juvenile Coho salmon in the Strait of Georgia. N. 
Am. J. Fish. Manage. 20: 369-375. [Strait of Georgia; trawl survey; juvenile 
salmon; smolts; wild; Coho salmon; Oncorhynchys kisutch]. 

 
Beamish, R.J., McFarlane, G.A., and Thomson, R.E. 1999. Recent declines in the 

recreational catch of Coho salmon (Oncorhynchus kisutch) in the Strait of 
Georgia are related to climate. Can. J. Fish. Aquat. Sci. 56(3): 506-515. [Strait of 
Georgia; Fraser River; Coho salmon; Oncorhynchus kisutch; climate change; 
stocks; wild; hatchery]. 

 
Beamish, R.J. and Neville, C.E.M. 1995. Pacific salmon and Pacific herring mortalities in 

the Fraser River plume caused by river lamprey (Lampetra ayresi). Can. J. Fish. 
Aquat. Sci. 52(3): 644-650. [Strait of Georgia; Fraser River; River lamprey; 
Lampetra ayresi; Pacific herring; Clupea harengus; salmon; Onchorhynchys spp.; 
mortality]. 

 
Beamish, R.J., Neville, C.E.M., Thomson, B.L., Harrison, P.J., and St John, M. 1994. A 

relationship between Fraser River discharge and interannual production of Pacific 
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