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WELCOME  
 

The First Barkley Sound Knowledge Symposium was conceived and developed with the vision of 

assembling and sharing existing knowledge about Barkley Sound ecosystems, human uses, and values 

in a living and open knowledge-base for the support of sustainability planning initiatives. 

 

The goal of the Symposium is to assemble ecological knowledge of Barkley Sound from scientific, 

indigenous, and other local realms into formats that may be used to support marine planning 

initiatives, and to inform the general public.  The Symposium Advisory Committee chose three 

Symposium themes:  

 

1. Understanding historical changes in the Barkley Sound coastal marine ecosystem, 

expectations for future changes, and visions for desired social-ecological states;  

2. Distributions of natural resources, human uses, and related values in space and time;  

3. Indicators of the integrity and health of Barkley Sound marine ecosystems (and social-

ecological systems) in the context of planning goals, objectives, and targets.    

 

The eleven sessions highlighted in the Table of Contents and the Symposium Schedule emerged from 

an original list of session topics chosen by the Advisory Committee.  Being the inaugural effort to 

develop a knowledge symposium of this kind focused on a region of the West Coast of Vancouver 

Island (WCVI), the supporting network and organization had to be discovered and invented in real 

time by the Organizing Committee with guidance from the Advisory Committee.  Despite some 

minor challenges, the response to this initiative was very positive, as evidenced by the present 

Program and Extended Abstracts.  This product alone represents a valuable contribution to the 

growing knowledge base and knowledge network of Barkley Sound.  This Barkley Sound effort is an 

example of how knowledge can be collated for broader areas such as the West Coast of Vancouver 

Island.  However, the broader planning initiatives that are informed by such knowledge require more 

specific and strategic guidance from knowledge communities than mere knowledge collation.   

 

Fortunately, the Barkley Sound Knowledge Symposium has attracted numerous experts in natural 

resources stewardship and management from different cultures and realms of knowledge.  The great 

challenge is in agreeing on goals, objectives, strategies, actions, as well as in developing an indicator-

based system of evaluation that allows us to learn how different strategies and actions affect the 

various values that we are attempting to maximize, be they social, cultural, economic, ecological, or 

some combination.  So beyond a representative sampling of background knowledge and perspectives, 

this ecological symposium approaches this strategic need by exploring ecological baselines; 

ecological indicators and knowledge for planning and decision-making; community approaches to 

goals, objectives, and targets, and approaches to gather spatial information and conduct spatial 

analyses for optimizing values.   

 

There are a variety of potential reasons for organizing and holding the First Barkley Sound 

Knowledge Symposium, and each participant and contributor has their own set.  The knowledge 

network that emerges or expands through this effort should indeed embrace these diverse motivations, 
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making it a true network that uses partnership and collaboration find solutions through a discourse 

that combines perspectives.  

 

There are several ongoing planning initiatives on the West Coast of Vancouver Island that will benefit 

from such efforts and partnerships, and which we will learn about at the Symposium, but the original 

impetus behind the inception of this symposium was the process that is now underway through West 

Coast Aquatic (formerly the West Coast Vancouver Island Aquatic Management Board) with goal of 

developing a Coastal and Ocean Plan for all the marine and littoral areas along the West Coast of 

Vancouver Island including the adjacent Exclusive Economic Zone.  This plan will be ecosystem-

based, integrated, and spatially nested such that issues can be addressed at appropriate scales.  This 

plan may recommend the development of Ocean Zoning plans for particular WCVI areas such as 

Barkley and Clayoquot Sounds.  The current symposium will help us to develop all the elements of 

the knowledge base that will support this planning process (Figure 1). 

 
 

Figure 1. Example elements of the knowledge base for the West Coast of Vancouver Island, which is 

a necessary underpinning for the support and development of an integrated and ecosystem-based 

Coastal and Ocean Plan for the West Coast of Vancouver Island.    



The First Barkley Sound Knowledge Symposium: Program 

3 

Contributed knowledge will be documented in Barkleypedia and in an edited proceedings volume to 

be published as part of an Integrated Ecosystem Assessment (IEA). This IEA, which will include 

socio-economic and cultural assessment, will form the basis of a comprehensive coastal marine plan 

for Barkley Sound and an integrated coastal and ocean management plan for the broader West Coast 

of Vancouver Island area. The ultimate vision is integrated, collaborative, and truly participatory 

coastal and ocean planning and management that will ensure the restoration and sustainability of the 

regionôs unique ecological, social, cultural, and economic values.  

Bamfield is situated just inside the southernmost corner of Barkley Sound adjacent to the exposed 

outer coast and within easy reach of some of the most wonderful and spectacular habitats and 

ecosystems in the world, and which people have interacted with for millennia.  I am deeply grateful to 

have had the opportunity to call it home with my wife and daughter for a whole year as the Scientist 

in Residence at Bamfield Marine Sciences Centre.  On behalf of the Symposium Organizing 

Committee, I am pleased to welcome you to this premier scientific institution, and I hope you will 

join me in appreciating the hospitality of our territorial host, the Huu-ay-aht First Nation, and the 

other First Nations of the Barkley Sound ecosystem as we embark on our journey. 

 

Tom Okey 

Organizing Committee, Barkley Sound Knowledge Symposium 

Director of Ecosystem Science, West Coast Aquatic 

Pew Fellow in Marine Conservation 
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 SYMPOSIUM SCHEDULE 
 

 

TUESDAY, 9 February 2009 

7:30 Board the MV Francis Barkley at Harbour Quay in Port Alberni 

8:00 MV Frances Barkley launches for Barkley Sound and Bamfield 

Session 1. Understanding Place and People 

8:15 Introduction to presentations enroute to Bamfield aboard the MV Frances Barkley  

8:30 Presentation 1 (Hupacasath) - Mr. Tom Tatoosh 

8:45   

9:00 Presentation 2 (Uchucklesaht) - Mr. Steve Rush 

9:15   

9:30 Presentation 4 (Toquaht) - Mr. David Johnsen 

9:45   

10:00 Presentation 5 (Ucluelet) - Ms. Marylin Touchie 

10:15   

10:30 Presentation 3 (Tseshaht) - Councilor Willard Gallic Sr.  

10:45   

11:00 Presentation 6 (Huu-ay-aht) - Councilor Rob Dennis Jr 

11:15   

11:30 Arrive in Bamfield. Disembark and unload to accommodations. 

11:45 Registration desk in Rix Atrium 

12:00   

12:15 Opening Prayer and Welcome to Traditional Territories 

12:30 Lunch is served 

12:45 

13:00 

13:15 Brad Anholt, Welcome to Bamfield Marine Sciences Centre [during lunch]  

13:30 Okey, Symposium Introduction 

13:45 Keynote Address: Mr. Denis St. Claire: "The Last Forty Years and the Next Two Decades" 

14:00 

Session 2. Climate, Geology, and Oceanography 

14:15 Dallimore - A 10,000 year history of the climate, sea level, oceanography, marine 
ecosystems and earthquake activity in Barkley Sound 

14:30 
Palowicz - Seasonal variations in Barkley Sound water mass characteristics and deep 
renewal 2004-2009 

14:45 Greengrove - Physical Oceanographic Conditions in Barkley & Clayoquot Sounds, BC, 
Canada - 2000-2009 - Focus on Effingham Inlet 

15:00 Wellness Break 
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15:15 Interactive Keynote Address: Dr. Mairi Best:  "Live Data from the Coast to the Deep Sea: 
NEPTUNE Canada" 

15:30 

15:45 

16:00 

Session 3. Ecological Baselines: from Forests to Fisheries to People 

16:15 Mackinnon - Terrestrial ecosystems of Barkley Sound 

16:30 Rutherford - Overview of surveys conducted by Fisheries and Oceans Canada on 
invertebrate stocks in Barkley Sound 

16:45 Mckechnie - An Archaeological Perspective on the Hake Fishery in Barkley Sound 

17:00 Tanasichuk -- Short lived fish and the question of baselines in Barkley Sound 

17:15 Morgan - Huu-ay-aht First Nation Marine Resource Inventory 

17:30   

17:45   

18:00 Blessing - Dinner is served  

18:15 

18:30 

18:45 

19:00   

19:15 Session 4. Poster Session 

Poster Beach - Ucluelet Harbour: a safe landing, but does it provide safe food? 

Poster Beaugrand - Monitoring Coastal Erosion and Climate Change/Variability Impacts in Pacific 
Rim National Park Reserve 

Poster Chan - Exploring the feasibility of Wizard Islet as an indicator of rocky intertidal 
communities in Barkley Sound 

Poster de Graaf - Monitoring critical fish habitat: Eelgrass and forage fish spawning beaches in 
Barkley Sound 

Poster Earle - The significance of oral histories of the 1700 Cascadia Earthquake 

Poster Fu  - Fish/shellfish community structure in Barkley Sound 

Poster Hay - Fossil diatoms as indicators of past hydrological and climate variability in Barkley 
Sound, British Columbia 

Poster Head - Mapping features, values, and uses in Barkley Sound and the WCVI   

Poster Heim - A new species of the genus Tethya (Porifera, Demospongiae) from Barkley Sound, 
Vancouver Island, Canada* 

Poster Leys - Glass sponges take advantage of current-induced flow 

Poster Leys - Observing suspension feeders graze: a NEPTUNE observatory in 3D 

Poster Mak - Social-Ecological History for Nearshore Ecosystems of WCVI 

Poster Mckechnie - Archaeological Evidence of a Possible Paleo-tsunami at the Tlõaadiiwa Village, 
West Coast Trail, Pacific Rim National Park Reserve 

Poster Murray - Protected Areas and Poverty Reduction: A Canada-Africa Research and Learning 
Alliance 

Poster Ramshaw - The distribution and abundance of kelp-derived detritus off the west coast of 
Vancouver Island 

Poster Szaniszlo - Seasonal Abundance and Distribution of Steller Sea Lions in BCõs Coastal 
National Park Reserves 
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Poster Tam - Decision-Making for Ecosystem Services: Values, Process and Structure 

Poster Tanasichuk - Factors affecting the productivity of Pacific herring (Clupea pallasi) from the 
West Coast of Vancouver Island 

Poster Tanasichuk - Factors affecting the returns of coho (Oncohrynchus kisutch), sockeye (O. nerka) 
and chum (O. keta) salmon from the WCVI 

WEDNESDAY, 10 February 2009 

7:30 Blessing - Breakfast 

7:45 

8:00 

8:15 

8:30 To Lecture Hall 

Session 5. Indicators for planning and decision making 

8:45 Clarkson - Black Oystercatchers ð Shoreline Sentinel of Barkley Sound 

9:00 
Zharikov - Population trends and drivers of annual variability in seabirds in Barkley Sound 

9:15 Burger - The importance of Barkley Sound and adjacent seas to the global seabird 
community 

9:30 
Tanasichuk - Interannual variation in euphausiids (krill) in Barkley Sound, 1991-2009 

9:45 Yakimishyn - Spatial variability in eelgrass fish diversity in the Broken Group Islands, 
Barkley Sound 

10:00 de Graaf - Measuring the Connectivity of Eelgrass Habitats in Barkley Sound: Fine-Scale 
Population Genetic Structure of the Bay Pipefish. 

10:15 Hyatt - Annual to centennial scale variations in returns of Barkley Sound sockeye salmon as 
an indicator of ecosystem and human health 

10:30 Wellness Break 

Session 6. Ecosystem knowledge for planning and decision making 

10:45 Okey - How ecosystem knowledge will inform sustainability planning in Barkley Sound and 
the West Coast of Vancouver Island 

11:00 
Keynote Address: Dr. Terrie Klinger: The San Juan Islands and Puget Sound planning 
experiences 

11:15 

Session 7. Habitat and spatial characterization 

11:30 Markel - Spatially consistent rockfish recruitment across kelp and eelgrass habitats in 
Barkley Sound: implications for RCA effectiveness 

12:00 Gregr - Building a comprehensive substrate map for ecosystem analysis 

12:15 Bodtker - British Columbia Marine Conservation Analysis project: Generating information to 
support integrated marine planning 

12:30 Blessing - Lunch is served 

12:45 

13:00 

13:15 

13:30 Toft - Coastal and marine planning informed by mapping and valuation of ecosystem 
services of the West Coast of Vancouver Island 
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Session 8. Community approaches to goals, objectives, and targets 

13:45 Burnett - A Web-Based, Federated, Marine Use Management System for Small 
Communities 

14:00 Insley - Community Based Ecological Monitoring: Lessons from the Bering Sea 

14:15 
Murdock - Historical and future climate impacts for a community-based resilience analysis 

14:30 Liston - Building Resilient coastal communities in the face of climate change impacts on 
coastal and marine resources and ecosystems in British Columbia 

14:45 Wallace - Public and expert survey of ecosystem knowledge, uses, values and perceptions 
of health, stressors, and solutions for the WCVI 

15:00 Wellness Break 

15:15 
Longo - Enlisting Digital Fishers to Assess Data from the Deep and Elicit Judgment from the 
Crowd 

15:30 

15:45 

16:00 
Schmitt - Freshwater Hatchery Management Practices that Could be Incorporated to 
Rebuild Wild Stocks of Chinook Salmon 

16:15 Wellness break (and moving chairs) 

Session 9. Perspecives on ecological change 

16:30 Resource Users Perspectives on Ecosystem Change: a facilitated conversation with invited 
guests 

16:45 

17:00 

17:15 

17:30 Free time 

17:45   

18:00 Blessing - Dinner is served 

18:15 

18:30 

18:45 

19:00 Assemble in Rix Atrium 

19:15 Longterm perspectives on ecological change: a facilitated conversation with special 
guests 

19:30 

19:45 

20:00 

20:15 Continue conversation if desired 

 
 

 
     

THURSDAY, 11 February 2009 

7:30 Blessing - Breakfast 

7:45 

8:00 

8:15 
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Session 10. Ecological Baselines: Shallow subtidal 

8:30   

8:45 Keynote Address: Dr. Jane Watson: òSea otters, history and natural variation; the 
importance of having a baselineó 9:00 

9:15 Martone - Effects of sea otter predation on subtidal rocky reef food web structure and 
productivity on the west coast of Vancouver Island 

9:30 Singh - Impacts of sea otter foraging on intertidal communities: implications of sea otter re-
establishment in Barkley Sound 

9:45 Dick - Are sea otters good for fish? 

10:00 Espinosa-Romero - Using ecosystem models to predict effects of sea otters return to the 
west coast of Vancouver Island 

10:15 Keynote Address: Dr. Louis Druehl: "The Kelp of Barkley Sound: Ecology, History, 
Economics, and Leisure" 

10:30 

10:45 Symposium wrap up, thank you, and prayer 

11:00 

11:15 Collect bag lunch/ Thank you and closing of symposium during lunch? 

11:30 Free time 

11:45   

12:00   

12:15 Board MV Francis Barkley for Port Alberni   

12:30   

12:45   

13:00   

Session 11. Looking to the Future 

13:15 Presentation 1 (Huu-ay-aht) - Undecided  

13:30 Presentation 2 (Ucluelet) - Marylin Touchie  

13:45 Presentation 3 (Toquaht) - Chief Anne Mack  

14:00 Presentation 4 (Tseshaht) - Undecided 

14:15 Presentation 5 (Uchucklesaht) - Mr. Steve Rush 

14:30 Presentation 6 (Hupacasath) - Tom Tatoosh 

14:45   

15:00   

15:15   

15:30   

15:45 Arrival in Port Alberni in time to get to the Olympics! 
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KEYNOTE SPEAKERS 

MR. DENIS ST. CLAIRE 
 

Archaeologist, ethnographer, educator, owner of Coast Heritage Consulting 

 

Keynote Address: The Last Forty Years and the Next Two Decades 

 
Mr. St. Claire has immersed himself in the archaeology and ethnography of the Barkley Sound 

and surrounding areas for more than three decades in capacities that have blended scholarly, 

professional, and personal realms.  Mr. St. Claire has worked with elders of the Huu-ay-aht, 

Tseshaht, Hupacasath, Uchucklesaht, Toquaht, Ucluelet, Ahousaht, Keltsemath, and Tla-o-qui-

aht, collecting place names and site usage data throughout the 1970's, 80's and 90's.  These 

were critical decades for understanding the interacting human and natural histories of the 

region.  His extensive work with elders, hereditary chiefs and elected First Nation councils has 

given him a favorable reputation among Nuu-chah-nulth First Nations, as well as valuable 

insights into appropriate cultural/procedural protocols and interview techniques.  Mr. St. Claire 

was adopted into Tseshaht's Tyee Ha'wiilth Adam Shewish's family and continues to be a friend, 

family member and asset to the Tseshaht community. 

 

DR. MAIRI M.R. BEST 
 

Associate Director (Science), NEPTUNE Canada. 

 

Interactive Keynote Address: ñLive Data from the Coast to the Deep Sea: NEPTUNE 

Canadaò 

 
Dr. Mairi Best is a marine scientist interested in biological, physical, and chemical factors that control 

the preservation of calcium carbonate skeletons:  our primary source of paleo-biological information 

and the primary way carbon is transferred from the atmosphere-ocean to the crust in the carbon cycle.  

Production and preservation of calcium carbonate is affected by ocean ñacidificationò. After her B.Sc. 

honours in Geology from Laurentian University, including scuba-based research on reefs of St Lucia, 

Mairi worked on fossil and modern reefs in Papua New Guinea through the Australian Institute of 

Marine Science.  From there she did a PhD at the University of Chicago with fellowships at the 

Smithsonian Tropical Research Institute. As assistant professor at McGill  University, she continued 

to expand her NSERC-funded research program, including experiments deployed on the VENUS 

cabled observatory.  She continues this research as an Adjunct Professor in the University of 

Victoriaôs School of Earth and Ocean Sciences. Mairi fosters and facilitates the efforts of a growing 

community of NEPTUNE Canada scientists ï those designing the pioneer suite of instruments and 

experiments deployed in 2009, and developing approaches to data analysis and integration.  She also 

manages the integration between the vision of the scientific community and the engineering and 

information technology infrastructure. 
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DR. TERRIE KLINGER 
 

Associate Professor, School of Marine Affairs and Adjunct Associate Professor, School of 

Aquatic and Fisheries Sciences, University of Washington 

 

Keynote Address: ñThe San Juan Islands and Puget Sound planning experiencesò 

 
Dr. Terrie Klinger is Associate Professor of Marine Affairs at the University of Washington where 

she studies marine ecology and marine policy. Klinger holds a Ph.D. in Biological Oceanography 

from the Scripps Institution of Oceanography. Her research has included investigations of nearshore 

intertidal and subtidal communities and their response to disturbance, biological invasion, and climate 

change. She serves as Chair of the Olympic Coast National Marine Sanctuary Advisory Council, 

Governor's Appointee to the Northwest Straits Commission, and as a lead author of the Puget Sound 

Science Update.  

 

DR. JANE WATSON 
 

Professor, Vancouver Island University, Nanaimo, BC, Canada 

 

Keynote Address: ñSea otters, history and natural variation: the importance of having a 

baselineò 

 
Jane Watson has been observing, measuring, and studying the underwater ecosystems of Barkley 

Sound for nearly 30 years.  She is interested in how marine vertebrates affect and interact with coastal 

ecosystems. Her current research is on sea otter community ecology, and she is particularly interested 

in how sea otter predation affects the biological communities of underwater rocky reefs including the 

life history strategies of sea otter prey species. 

 

DR. LOUIS D. DRUEHL 
 

Professor Emeritus, Simon Fraser University and Bamfield Marine Sciences Centre 

Keynote Address: ñMarine algae and ecological change in Barkley Sound and west coast of 

Vancouver Islandò  

Dr. Louis Druehl has taught marine botany at Simon Fraser University and various marine stations for 

over thirty years.  His ongoing research advances understanding of kelp ecology, evolution and 

cultivation, and his doggerel amuses.  Louis and his partner, Rae Hopkins, have operated Canadian 

Kelp Resources (www.canadiankelp.com) out of Bamfield for over twenty-five years.  CKR has a 

line of sea vegetables (Barkley Sound Kelp), provides kelp for pharmaceutical and cosmetic 

companies, and champions kelp farming and the development of kelp-based cottage industries locally 

and abroad.
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SESSION 1. UNDERSTANDING PLACE AND PEOPLE 
 

First Nations interpretations of place, origins, histories, and interactions with marine and coastal 

ecosystems, with a focus on ecosystem knowledge of the Nation. Onboard the RV Francis Barkley 

during the journey from Port Alberni to Bamfield. 

HUPACASATH FIRST NATION PERSPECTIVES ɀ MR. TOM TATOOSH 

UCHUCKLESAHT FIRST NATION PERSPECTIVES ɀ MR. STEVE RUSH 

TOQUAHT FIRST NATION PERSPECTIVES ɀ CHIEF ANNE MACK 

UCLUELET FIRST NATION PERSPECTIVES ɀ MS. MARYLIN TOUCHIE 

TSESHAHT FIRST NATION PERSPECTIVES ɀ COUNCILOR WILLARD GALLIC SR. 

HUU-AY-AHT FIRST NATION PERSPECTIVES ɀ COUNCILOR ROB DENNIS JR. 
 

  

KEYNOTE ADDRESS 1: THE LAST FORTY YEARS AND THE NEXT TWO DECADES  

MR. DENIS ST. CLAIRE 

 

Archaeologist, ethnographer, educator, owner of Coast Heritage Consulting 

 

This keynote address traces the development of our knowledge about the archaeology and 

ethnography of Barkley Sound and the West Coast of Vancouver Island from the early 70's to the 

present.  During that time, tremendous progress has been made in understanding the archaeology 

of the Barkley Sound area, its sequence and chronology, as well as its ethnography / 

ethnohistory.  The presentation touches on some hopes for the future of research in the area and 

the cross-over benefits that other sciences can derive from the results of the regional 

archaeological work of the past 30 plus years.  The address concludes with a plea for joint, 

multidisciplinary projects in the coming years. 
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SESSION 2. CLIMATE, GEOLOGY, AND OCEANOGRAPHY 
 

A 10,000  YEAR HISTORY OF THE CLIMATE, SEA LEVEL, OCEANOGRAPHY, MARINE 

ECOSYSTEMS AND EARTHQUAKE ACTIVITY IN BARKLEY SOUND. 

AUDREY DALLIMORE 1,2, RANDOLPH, J. ENKIN 2 , MURAY B. HAY 3, CYNTHIA A. WRIGHT 

4, AND RICHARD E. THOMSON 5 
 
 
1 *

School of Environment and Sustainability, Royal Roads University, Victoria, BC,V9B 5Y2, 

Canada,Audrey.Dallimore@royalroads.ca:
2  

Geological Survey of Canada-Pacific, Natural Resources Canada, 

Institute of Ocean Sciences, Sidney, BC, V8L 4B2, Canada,renkin@nrcan.gc.ca:
3
Programme de géographie 

Département des Sciences humaines, Université du Québec à Chicoutimi(Québec), G7H 2B1 Canada, 

Murray_Hay@uqac.ca: 
 4 

Fisheries and Oceans Canada, Institute of Ocean Sciences, Sidney, BC, V8L 4B2, 

Canada. 

Summary 

The sedimentary record in a 40.9 meter piston core raised from the inner basin within Effingham 

Inlet, Barkley Sound British Columbia, Canada, during the 2002 MONA (Marges Ouest Nord 

Américaines) campaign, spans from14,360 
14

 C yr BP (17,300 cal yr BP). This important marine 

sediment core, widely regarded as the best high resolution ( annual ) record of paleoenvironmental 

conditions in the Pacific northeast, archives changes in sedimentation and sea-level immediately 

following deglaciation of the Late Wisconsin Fraser Glaciation, which peaked about 15,000 
14

 C yr 

BP. Our interpretations include details about natural cyclical and abrupt climate, oceanographic and 

ecosystem changes, a 40 m change in sea level in Barkley Sound and major earthquake events, as 

glaciers receded from the west coast of Canada. 

Methods or mode of knowledge 

A 40.9 m long sediment core (MD02-2494) was raised using the Calypso piston core system on board 

the French ship the RV Marion Dufresne, in the inner basin of Effingham Inlet in June, 2002. 

Subsequently detailed analyses of the lithology, physical properties, diatom and fish scale 

assemblages were carried out in the laboratories of the Geological Survey of Canada-Pacific . Fifty-

nine samples of wood, plant and shell material were recovered for Accelerator Mass Spectrometry 

(AMS) radiocarbon dating. Multibeam bathymetric data were collected in April,  2005 aboard the 

CCGS Vector using Kongsberg-Simradôs EM-3000 multibeam echo sounder. Oceanographic water 

property transects of the inlet have been performed from the CCGS Tully since 1995. 

Results or observations 

Both abrupt and cyclical changes in the natural environment in Barkley Sound are recorded in the 

core sediments, most noteably a profound change in oceanographic and ecological conditions which 

occurred about 4,000 years ago. Some indications indicate that we are now experiencing another 

abrupt change in climate and ocean conditions, which may be analogous to the abrupt changes of 

4,000 years ago 
4
. Detailed results of this research can be found in the publications listed below. 

mailto:Murray_Hay@uqac.ca
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Discussion and conclusion 

 The research from Effingham Inlet gives us a quantitative analyses of the present and past 

environment in Barkley Sound, and what we may expect in the future under global climate change. 

Our general understanding of the climate system is based on data recorded in about the past 100 

years. However, this short duration has not witnessed the full  range of Earthôs climatic variability and 

it includes human-caused disturbances to the natural climate system. Therefore interpretation of the 

geologic record is vital to accurately placing 20th and 21st century climate in historical context, 

evaluating the significance of future changes in climate, and analyzing uncertainties in the projection 

of climate change 
8
.  The dramatic changes in sea level recorded in this core also have implications 

for the possibility of early human migration routes and glacial refugia. 

Key words 

Paleoenvironment, sea level change, climate change, fish scales, earthquakes. 
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SEASONAL VARIATIONS IN BARKLEY SOUND WATER MASS CHARACTERISTICS AND 

DEEP RENEWAL 2004 -2009. 

RICH PAWLOWICZ1 AND RON TANASICHUK2 
 

1
Department of Earch and Ocean Sciences, University of British Columbia, B.C., Canada. Email: 

rich@eos.ubc.ca. 
2
Fisheries and Oceans Canada, Pacific Biological Station, Nanaimo, B. C. Canada. Email: 

Ronald.Tanasichuk@dfo-mpo.gc.ca  

 

Summary 

A regular time series of water column properties in Barkley Sound has been collected on a monthly 

basis since Feb 2004. Results show a regular seasonal cycle, superimposed on a longer-term cooling. 

Waters below 60m are regularly hypoxic in late summer.  
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Methods 

Regular hydrographic surveys of Barkley Sound water column properties at locations near the Sarita 

River in Trevor Channel, and near Swale Rock in Imperial Eagle Channel, have been carried out on 

an annual basis since Feb 2001, and  on a monthly basis since Feb  2004. Parameters measured 

include temperature,  salinity, dissolved oxygen (since 2004) and chlorophyll fluorescence (since 

summer 2005). Plots of the results are available at the Barkley Sound Time Series webpage 

 

Results or observations 

There is a pronounced seasonal cycle in water column properties at all depths. At depths of 0 to 40m 

flow is generally unrestricted, andmeasured values are similar over the whole sound at any one time. 

Between 40m and 100m Trevor Channel water is renewed only by the restricted flow from the open 

ocean via Imperial Eagle channel and through Junction Passage. Trevor Channel properties track, but 

are not identical to, properties in Eagle Channel. Below about 120m water in Trevor Channel and 

Alberni Inlet is isolated from the open ocean and stagnant for much of the year. These deep waters are 

renewed in summer every year, but the time period during which renewal occurs varies from year to 

year. Renewal occurred over 5 consecutive months in 2006, but only over 3 consecutive months in 

other years. In 2007 renewal occured only during May and November.  

 

Oxygen levels in the deep water are low because the upwelled Pacific Intermediate water that enters 

during the summer has low oxygen levels. However, oxygen levels during the stagnant period 

sometimes decrease and sometimes increase, probably reflecting a changing balance between the 

downward diffusion of oxygenated water from above and the utilization of oxygen by organic 

decomposition. Water in Barkley Sound is hypoxic (< 2 ml/l of Oxygen) below about 60m in the late 

summer and early fall, but the depth of this boundary increases to about 120m over the late fall and 

winter. The entire water column is generally above hypoxic levels during May through June, during 

the initial stages of deep water renewal. 

 

Chlorophyll concentrations are elevated during the summer, and greatest in a relatively thin layer at 

depths of around 10m. No pronounced spring bloom has been observed. However, this may be an 

artifact of the sparse monthly sampling, with the bloom occuring between sampling times.  

 

Discussion 

Long-term seasonal trends in Barkley Sound water properties probably reflect climatological changes 

in the coastal winds and offshore water properties, and may be useful as a proxy for inlet properties 

all along the west coast of Vancouver Island.  

 

Key words 

Hydrographic, water column properties, seasonal cycle, climate 

 

http://www.eos.ubc.ca/~rich/BSTS
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PHYSICAL OCEANOGRAPHIC CONDITIONS IN BARKLEY & CLAYOQUOT SOUNDS, BC, 

CANADA - 2000-2009 - FOCUS ON EFFINGHAM INLET 

CHERYL GREENGROVE
1
, JULIE MASURA

1
, RICK KEIL

2
 AND M ILES LOGSDON

2
 

 

1 
Environmental Science, University of Washington, Tacoma, Box 358436, 1900 Commerce Street, Tacoma, 

WA 98402 
2 
School of Oceanography, University of Washington, Seattle, Box 357940, 1503 Boat Street, Seattle WA 

98195 

  

The physical oceanographic conditions in the inlets and fjords of Barkley and Clayoquot Sounds 

along the outer coast of Vancouver Island in British Columbia, Canada have been explored for the 

past ten years as part of an ongoing multidisciplinary project that involves faculty and students from 

multiple institutions. The hydrographic conditions in these deep glacially formed fjords are heavily 

influenced by complex bathymetry, strong tidal currents, topographically steered winds and coastal 

oceanographic upwelling and downwelling.  Many of the deep inner bays of these inlets are anoxic 

with renewal times on the order of months to years, with only aperiodic flushing. The interannual 

distribution and variability of summer temperature, salinity, density, oxygen and fluorescence are 

examined and related to possible local forcing conditions for inlets in both Barkley and Clayoquot 

Sounds over the period from 2000-2009 with a particular focus on Effingham Inlet.  

 

 

KEYNOTE ADDRESS 2: LIVE DATA FROM THE COAST TO THE DEEP SEA: NEPTUNE 

CANADA 

DR MAIRI M.R. BEST, ASSOCIATE DIRECTOR (SCIENCE), NEPTUNE CANADA, ON 

BEHALF OF BARNES, C, BEST, M, BORNHOLD, B, JOHNSON, F, PHIBBS, P, PIRENNE, B 
 

NEPTUNE Canada, P.O. Box 1700, Stn CSC, Victoria, BC V8W 2Y2, Canada, mmrbest@uvic.ca 

 

Data are streaming live from the Northeast Pacific, and these data are freely and openly available to 

the world through the Internet. They are provided by the NEPTUNE Canada regional cabled ocean 

observatory which spans the northern Juan de Fuca Plate. A zone of immense ocean richness, this is 

an ideal site for studying the dynamic interactions at the land/sea interface that drive oceanic cycles. 

The key factors in capturing the driving forces in this dynamic zone are temporal resolution and 

integrated linkages among disparate data types. NEPTUNE Canada provides the continuous power 

and bandwidth capacity to permit sampling of physical, chemical, geological, and biological gradients 

at temporal resolutions relevant to the volatility of the coastal system.  



Bamfield Marine Sciences Centre, 9-11 February 2010  

18 

Most of the initial experiments, planned through workshops and international competitions, were 

installed at 4 out of the 5 network nodes during the summer of 2009. At inshore Folger Passage 

(Barkley Sound, west Vancouver Island), controls on biological productivity are used to evaluate the 

effects of marine processes on invertebrates, fish and marine mammals. Experiments around Barkley 

Canyon quantify changes in biological and chemical activity associated with nutrients and cross-shelf 

sediment transport at the shelf/slope break and through the canyon. Along the mid-continental slope, 

exposed and shallowly buried hydrates allow monitoring of changes in their distribution, structure, 

and venting, and relationships to earthquakes, slope failures and plate motions. Circulation Obviation 

Retrofit Kits (CORKs) at mid-plate ODP 1026-7 boreholes will  monitor real-time changes in crustal 

temperature and pressure, in response to earthquakes, hydrothermal convection or plate strain. At 

Endeavour Ridge (instruments installed summer 2010), complex interactions among volcanic, 

tectonic, hydrothermal and biological processes will  be quantified at western edge of Juan de Fuca 

plate. Across the network, high resolution seismic information elucidates tectonic processes and 

earthquakes, and a tsunami system determines open ocean tsunami amplitude, propagation direction, 

and speed. The infrastructure has capacity to expand and we invite participation in experiments, data 

analysis, and technology development; for information and opportunities: 

http://www.neptunecanada.ca. 

Building this $100M facility over the past decade required integration of hardware, software, and 

people networks. Hardware developed and installed includes: 800km powered fibre-optic Backbone 

cable; Nodes and Junction Boxes; mobile platforms including a Vertical Profiler and a seabed 

Crawler, and scores of Instruments. The vast majority of this complex hardware network is operating 

successfully following installation, a coup in these extreme environments. A significant part of this 

success is due to the logistical support of the ROPOS ROV. In parallel, software and hardware 

systems are acquiring, archiving, and delivering continuous real-time data. A web environment to 

combine this data access with analysis and visualization, collaborative tools, interoperability, and 

instrument control is in place and expanding. A network of scientists, engineers and technicians is 

contributing to the process in every phase. 

NEPTUNE Canada will  transform our understanding of biological, chemical, physical, and geological 

processes across an entire tectonic plate from the shelf to the deep sea (17-2700m). Real-time 

continuous monitoring, archiving, and long time series allows us to capture the temporal nature, 

characteristics, and linkages of these natural processes in ways never before possible. 

http://www.neptunecanada.ca/
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SESSION 3. ECOLOGICAL BASELINES: FROM FORESTS TO 

FISHERIES TO PEOPLE 
 

 

TERRESTRIAL ECOSYSTEMS OF BARKLEY SOUND 

ANDY MACKINNON  
 

BC Ministry of Forests and Range, Coast Region, 4300 North Road, Victoria, BC V8Z 5J3 

 

Summary 

Barkley Sound is a body of water. But Barkley Sound, considered broadly, includes all of the lands 

that drain into Barkley Sound. This is analogous to the adjacent Clayoquot Sound (to the northwest) 

which is generally perceived as including both terrestrial and marine components. 

 

The terrestrial components of these West Coast Vancouver Island systems range elevationally from 

low elevation and montane Coastal Western Hemlock to subalpine Mountain Hemlock, and 

climatically from the west coastôs very wet hypermaritime to the very dry maritime ecosystems of 

eastern Vancouver Island on the northern end of Barkley Sound (1). Total annual precipitation within 

Barkley Sound ranges from about 1 meter to more than 3 meters. Its terrestrial ecosystems are 

predominantly coniferous forest, with smaller areas of deciduous or mixed forests (riparian or 

otherwise disturbed) and non-forested areas such as wetlands. 

 

Barkley Soundôs terrestrial ecosystems are part of the coastal temperate rainforest biome (2). These 

ecosystems support many species of plants, animals, fungi and lichens, including species that are 

listed as threatened and endangered by BCôs Conservation Data Centre. These temperate rainforests 

are distinctive globally in that fire is not an important disturbance agent. Because of this, a century 

ago, most of Barkley Soundôs forests were old-growth forests. Today, the vast majority have been 

logged and converted to second-growth forests.  

 

And in a wet, west coast environment, these terrestrial ecosystems are all upstream from the coastal 

and marine ecosystems that are the focus of this Symposium. That means that anything that affects 

these terrestrial ecosystems will  be felt in the freshwater and marine realms. 

 

Integrated ecosystem management must consider management of the entire (terrestrial, freshwater 

and marine) ecosystem if  it is to be effective. This principle should be included in Integrated 

Ecosystem Assessments and related reports. This Symposium is focused on marine ecosystems; 

future Symposia should include consideration of terrestrial ecosystems in their deliberations.  
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Methods or mode of knowledge 

The ecosystem maps (biogeoclimatic subzones and variants) are from BECWeb (3). The ecosystems 

described are from the Vancouver Region field guide (1). Forest cover maps are compiled from 

several different government and forest company sources and updated with SPOT imagery. Satellite 

images 1973 and 2009 are from LANDSAT. 

 

Results or observations 

To be determined (analyses underway). 

 

Discussion and conclusion 

Integrated ecosystem management must consider management of the entire (terrestrial, freshwater 

and marine) ecosystem if  it is to be effective. This principle should be included in Integrated 

Ecosystem Assessments and related reports. Future Symposia should include consideration of 

terrestrial ecosystems in their deliberations.  

 

Key words 

terrestrial ecosystems, temperate rainforest, old-growth forest, ecosystem management 
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OVERVIEW OF SURVEYS CONDUCTED BY FISHERIES AND OCEANS CANADA ON 

INVERTEBRATE STOCKS IN BARKLEY SOUND 
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Summary 

The Shellfish Section of the Department of Fisheries and Oceans (DFO), Science Branch, Marine 

Ecosystems and Aquaculture Division conducts a variety of surveys on invertebrate stocks in Barkley 

Sound. These surveys are designed to address a wide range of objectives, ranging from estimating 

abundance and monitoring trends in biomass for the management of commercial fisheries and species 

at risk, and monitoring trends in biomass and dispersion of non-indigenous and invertebrates. Species 

that are targetted for surveys include sub-tidal (geoduck, sea urchin, sea cucumber, abalone and 

shrimp) and intertidal (Manila, littleneck, and butter clams and Olympia oyster) species. Surveys of 

mailto:Dennis.Rutherford@DFO-MPO.GC.CA
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mailto:Claudia.Hand@dfo-mpo.gc.ca


The First Barkley Sound Knowledge Symposium: Sessions and Extended Abstracts 

21 

non-indigenous and potentially invasive species focus on intertidal bivalves, gastropods and 

crustaceans.  

Methods or mode of knowledge 

Dive/transect survey methodolgy is employed to estimate geoduck, red sea urchin, sea cucumber, and 

abalone density. For shrimp, a fishery-independent trawl survey, using an excluder device with 78 

mm spacing, is conducted annually from the Coast Guard Research Vessel Neocaligus. This survey is 

primarily directed at monitoring annual trends in shrimp populations, however all catch is identified 

and weighed to provide ecosystem information on co-occuring species. Beach transect, quadrat, and 

trapping surveys are conducted in the intertidal region, from which  the majority of non-indigenous 

species present in Barkley Sound have been identified. All  survey data are georeferenced and reside 

in databases maintained by the Shellfish Data Unit, Pacific Biological Station, Nanaimo B.C. 

Results or observations 

The surveys for geoduck, sea urchin, sea cucumber and shrimp have been primarily in support of 

fisheries management to ensure sustainable harvest. Abalone surveys are conducted to evalute the 

efficacy of rebuilding initiatives as well as to provide advice on broodstock collection. Surveys of 

non-indigenous and potentially invasive species commenced in 2006 and have focused on intertidal 

bivalves, gastropods and crustaceans. Several species (Japanese oyster drill,  European mouse-ear 

snail, New Zealand mudsnail, European flat oyster, Japanese green mussel) were reported from 

Barkley Sound for the first time as a result of these surveys. In concert with these surveys, a trapping 

program to examine abundance and distribution of European green crab was carried out. This led to a 

long-term population monitoring program in Pipestem Inlet. 

Discussion and conclusion 

The intent of this paper is to inform those involved in Barkley Sound sustainability planning of the 

various studies that DFO is conducting on invertebrate stocks in the area. Although the overview of 

surveys presented in this report is primarily species specific, they are an important component of the 

data required as input into ecosystem management and sustainability planning. 

Key words 

Invertebrates, stock assessment, invasive species, surveys, 

 

AN ARCHAEOLOGICAL PERSPECTIVE ON THE HAKE FISHERY IN BARKLEY SOUND 

IAIN MCKECHNIE1 
 

1
Laboratory of Archaeology, University of British Columbia. Email: ii@interchange.ubc.ca 

 

Summary 

Today, Hake (Merluccius productus) are an ecologically and commercially important fish species in 

Barkley Sound. A number of studies demonstrate that hake populations fluctuate in relation to recent 

climatic and ecosystem changes
1,2,3 

but few studies have examined the long term abundance of hake 

in Barkley Sound
4
. This preliminary study investigates the prehistoric hake fishery using 
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zooarchaeological analyses of archaeofauna recovered from two archaeological sites in Barkley 

Sound.  

 

Methods 

I participated in the archaeological excavation and subsequent laboratory analysis of fish remains 

recovered from Tseshaht First Nation and Huu-ay-aht First Nation village sites in the Broken Group 

Islands and the Deer Group Islands respectively
5,6

. I examined fish remains using the comparative 

osteological collection at the University of Victoria and identified fish specimens from a variety of 

spatial and temporal contexts dating to within the past 5,000 years. I created a regression-based 

equation for estimating hake total length (quadrate widths from 8 known-length specimens, R squared 

value =0.98) and applied it to a sample of archaeological hake specimens (n=202). 

 

Results 

Hake are present in all three sites in deposits which date to between 5000 yr BP and 250 yr BP. Hake 

abundance differs considerably between the examined sites which appear to reflect a combination of 

local ecological factors and distinct cultural preferences. Regression-based length estimates indicate 

archaeological specimens have a size range of 33-58 cm which is larger than the mean adult spawning 

age  of 30cm
1
. Hake abundance rises considerably between approximately 700-1500 yr BP and drops 

after approximately 700 yr BP. 

 

Discussion and conclusions 

This preliminary and ongoing study suggests that hake contributed significantly to aboriginal fishing 

activities in Barkley Sound and yet hake abundance fluctuated considerably over broad time scales. 

This presenter seeks input and perspective on these results from audience members. 
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HUU-AY-AHT FIRST NATION MARINE RESOURCES INVENTORY 

DENNIS MORGAN 
 

Bamfield Huu-ay-aht Community Forest Society and Bamfield Millworks, Bamfield, BC, Canada, E-mail: 

dmorgan@island.net 

 

Summary 

In 1998 a series of Marine Resource Maps were prepared for the Huu-ay-aht First Nation as an 

important pre-treaty exercise.  Nine maps were prepared ranging in subject from the biophysical 

layout of the HFN Traditional Territory to distribution of kelp and shellfish, to anadromous salmon 

distribution, to location of offshore fishing and marine mammal harvesting sites.  This presentation 

will discuss the preparation of these maps including data sources (extensive Traditional Use Study 

sources were consulted) and GIS techniques for map preparation. 

 

SESSION 4. POSTERS 

 

UCLUELET HARBOUR: A SAFE LANDING, BUT DOES IT PROVIDE SAFE FOOD? 

KATIE BEACH1, ALAN MCCARTHY2 

 

1
Uu-a-thluk, PO Box 1383, Port Alberni, BC, Canada, email: katie.beach@nuuchahnulth.org. 

2
Ucluelet First 

Nations, PO Box 699, Port Alberni, BC, Canada, email: al.mccarthy@telus.net 

 

Summary 

The name "Ucluelet" comes from the Nuu-chah-nulth word meaning "safe landing place". The 

associated harbour has a long history of providing safety and food for coastal communities, such as 

the Ucluelet First Nations, and more recently, the District of Ucluelet. Industrial activity in Ucluelet 

Harbour ranged from a mill  in the late 1800s, through canneries, fish buying stations, reduction 

plants, and processing facilities in the mid-1990s, through to today's bustling ecotourism industry and 

commercial fleet. Although the protectiveness of the harbour hasn't been compromised by these 

activities, the safety of the food has. For instance, clam harvesting, a main food source for early 

harbour dwellers, has been closed within Ucluelet Inlet since 1972. And although crabbing is still 

open, many Ucluelet First Nations members have expressed concern over the health of the meat due 

to industrial contamination. Although Ucluelet membership acknowledges a growing dependence on 

purchased foods, many people continue to use traditional foods because they are more economical, 

have greater nutrient value, and provide a connection with cultural values. Over the past decade, the 

Ucluelet First Nations has been working with area groups to clean up the harbour and to begin to 

quantify the toxicological integrity of important seafood resources, such as clams and crabs. This 
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presentation will  focus on describing the crab community in Ucluelet Harbour and the toxicological 

safety of the food source. This will  describe the integrity of an import indicator of the health of 

Ucluelet Harbour. 

 

Methods 

Regular crab monitoring was conducted in Ucluelet Harbour between June and October 2008. Traps 

were left in the harbour for a 24-hour soak, and when collected, the crew measured the crabs for size 

and shell hardness and noted sex and injuries. Twice during the sampling period samples were 

collected for heavy metal toxicological analysis by Bodycote Testing Group in Surrey. 

 

Results 

The abundance survey of crabs noted healthy populations in early summer. August and September 

was more soft-shell and female crabs captured, thus potentially indicating a less desirable time to fish. 

In late October, the number of "keepers" increased again. Further work will  increase understanding 

about optimal crabbing periods and about the overall health of the crab population.  The toxicological 

portion of the research looked for the presence or mercury and 32 other metals in the crab meat. The 

fall samples came back with very low levels of all metals tested, but the summer samples showed 

very high levels of arsenic. The meat was within safe levels for all other metals at that time. 

 

Discussion 

Although the concentration of arsenic was high in Ucluelet Harbour crabs in the summer, this is not 

necessarily a reason for concern. One must consider the concentration of contaminants in the food 

and the rate of consumption of that food in order to determine the level of exposure for a given period 

of time , and thus the risk. The benefits of eating local foods tend to outweigh any potential 

contamination concerns. Ucluelet Harbour crabs contain extremely high levels of calcium, as well as 

high levels of zinc and iron. These alone may play a protective role against the contaminant toxicity. 

 

Key words 

Food safey, toxicology, crab abundance, ecological indicators 

 

MONITORING COASTAL EROSION AND CLIMATE CHANGE/ VARIABILITY IMPACTS IN 

PACIFIC RIM NATIONAL PARK RESERVE 

HAWLEY E.R. BEAUGRAND1, IAN J. WALKER1, DEREK HEATHFIELD1  

  
1
Department of Geography, University of Victoria, PO Box 3060, STN CSC, Victoria, BC, Canada, Email: 

ijwalker@uvic.ca, hawley@uvic.ca 

  

Summary 

In 2008-2009 a geoindicators monitoring program for coastal erosion and climate variability impacts 

was developed for Pacific Rim National Park Reserve (PRNPR) to provide timely information on the 

state of the park and to inform parks management actions. This presentation draws specific focus to 

Wickaninnish Beach, which supports one of the largest beach-dune systems on Vancouver Island. 

mailto:ijwalker@uvic.ca
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Methods of monitoring include repeat cross-sectional and full  topographic surveys, repeat vantage 

photographs, airphoto analysis, and analysis of the wind, wave, and water level regime.  

 

Results, to date, are informative only of seasonal changes. Longer-term monitoring will  better reveal 

contemporary erosional/depositional trends of the beach-dune system. Airphoto analyses show that 

Wickaninnish Beach has prograded at a rate of 0.2 m a
-1
 from 1973-2007 and over this period dune 

sand surface extent was reduced by 27.8%
1
. Progradation can be attributed to a fall in relative sea 

level caused by regional tectonic uplift
2 
anda high dune rebuilding potential (aeolian sand transport 

potential = 59871.22 m
3
m

-1
, resultant aeolian sand transport = 19383.31 m

3
m

-1
, over 9434 hours). 

Loss of the dune sand surface is indicative of dune stabilization by native and invasive vegetation 

(e.g., Ammophila arenaria or European beach grass) likely due to recent increasing air temperatures 

and precipitation trends associated with climate change
3
.  

 

Erosive water levels are reached 4.3 a
-1
, as determined via superimposing calculated water levels on 

cross-sectional profiles. Statistical relations show that average monthly observed water levels are 

significantly correlated to the Pacific Decadal Oscillation (PDO), the Northern Oscillation Index 

(NOI), and the Multivariate El Niño Southern Oscillation (ENSO) Index (MEI), and the monthly 

maximum observed water levels are also significantly correlated to NOI and MEI. The strongest 

correlation (r = -0.346) is between the mean monthly observed water levels and NOI. This suggests 

that climate variability signals are manifest in regional erosional water level regimes.  

  

Methods 

Four cross-sectional profiles in the Wickaninnish beach-dune system are surveyed annually to 

provide insight to annual trends in erosion/deposition of beach and backshore sediments. Airphoto 

analyses yield insight to longer-term historical changes in shoreline position, open dune sand surface, 

and large woody debris cover. As of September 2009, monthly full  topographic surveys have been 

conducted to monitor 3D morphological responses to a dune restoration initiative. Control for these 

surveys (GRS1980) was established on Wickaninnish Beach using Real Time Kinetic (RTK) 

methods. Repeat vantage photographs provide a qualitative record of changes. 

  

Profiles were corrected to Chart Datum (CD) by adding 2.095 m to the GRS 1980 elevations
4
 and 

wave runup (a defining measure for dune erosion) was also calculated
5
. Total water levels (TWL) 

were superimposed on the cross-sectional profiles to determine the frequency of erosive water levels 

that exceeded the beach-dune junction. A bivariate correlation was also performed between monthly 

observed water levels and available climate variability indices (MEI, NOI, PDO) to examine the 

strength of shared variance using Pearsonôs Product Moment Coefficient (r). Rebuilding potential was 

estimated through analysis of the wind regime competent to transport beach sands using WRPLOT 

View and calculation of sediment transport potential
6
. 

  

Results 

To date, repeat topographic profiles have shown general seasonal changes (e.g., build up of the beach 

summer profile). Longer-term monitoring should be more revealing of contemporary trends. Monthly 

full  topographic surveys will  reveal quantitative data on volumetric changes and morphological 

responses within the beach-dune complex and derived values (e.g., sand flux) may also be correlated 
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to climatic variability indices. Airphoto analysis shows that Wickaninnish Beach is prograding at a 

rate of 0.2 m yr
-1
 over the period of 1973-2007 and, during this time, open dune sand surface extent 

declined by 27.8% indicating stabilization by vegetation. The NOI showed the strongest significant 

relationship with both regional monthly mean (r = -0.346) and maximum observed water levels (r=-

0.185). Erosive water levels are reached 4.3 a
-1
. Analysis of the wind record revealed a bimodal wind 

regime, with WNW winds predominant in the summer months and SE winds predominant in the 

winter months. Sand transport potential was 59871.22 m
3
m

-1
 and resultant aeolian sand transport 

potential was 19383.31 m
3
m

-1 
over a period of 9434 hours. 

  

Discussion and conclusion 

The Wickaninnish dunes are aligned with predominant WNW summer winds. This alignment is likely 

due to both the shoreline orientation at Wickaninnish and a higher winter aeolian transport threshold 

resulting from increased precipitation. While the beach is eroded annually in response to high water 

level events, the historical airphoto record has shown a trend of shoreline progradation. This can be 

attributed to regional tectonic uplift. In addition, the calculated aeolian sediment transport potential is 

high (59871.22 m
3
m

-1
) and could support rapid dune rebuilding and possible progradation over time. 

This suggests that the risk of beach-dune ecosystem loss due to erosion is low, provided onshore sand 

supply does not decrease appreciably. However, stabilization trends and invasion by Ammophila 

arenaria threaten the beach-dune morphodynamics and ecosystem integrity. In addition, erosive 

events will  continue to pose challenges for managing park infrastructure, particularly with increasing 

climatic variability trends and identified linkages to regional mean and maximum observed water 

levels.  

  

Through correlations between water levels and NOI, ENSO was shown to have the strongest 

relationship (negative) with both mean and maximum monthly observed water levels. This suggests 

that the extra-tropical effects of ENSO are received in the region. In particular, negative NOI values 

(El Niño conditions) may force high water events and, therefore, in strong El Niño years, PRNPR can 

expect more extreme water level events. Whether this relates to regionally amplified water levels due 

to thermal expansion effects, or changes in the wave climate, remains to be explored. 

  

Key words 

beach, dune, erosion, climate variability, geoindicators  
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EXPLORING THE FEASIBILITY OF WIZARD ISLET AS AN INDICATOR OF ROCKY INTERTIDAL 

COMMUNITIES IN BARKLEY SOUND 
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Summary 

Time series data such as those collected on Wizard Islet, in the Deer Group Islands in Barkley Sound, 

can be useful for monitoring large, long-term impacts and intertidal community responses to 

anthropogenic effects, and may also be valuable in the establishment of reserves and marine protected 

areas (Gillman, 2006). By investigating the intertidal communities in comparable locations within 

Barkley Sound, we evaluated the islandôs potential use as an indicator representing the habitats in this 

area. After sampling Dixon Island, Aguilar Point, and one of the Ross Islets using protocol consistent 

with that used on Wizard Islet, our results revealed significant differences in species composition 

among sites. In light of these differences, we cannot conclude that the intertidal community of Wizard 

Islet is sufficiently representative of Barkley Sound as a whole to serve as a general indicator of the 

biological communities in the region, though observed long term changes at Wizard Islet may have 

value by itself. We recommend more detailed characterization of individual locations to obtain 

accurate information about the variability of responses to climate and oceanographic variability in 

Barkley Sound and the broader region.  

 

Methods or mode of knowledge  

Time series data has been collected for Wizard Isletôs intertidal system since 1997 (Cowan et al., 

1997). For comparison purposes, three other locations, Dixon Island, Aguilar Point, and one of the 

Ross Islets, were sampled in a manner consistent with the time-series protocol used on Wizard Islet. 

Small (0.25mx0.25m) and large (0.5mx0.5m) quadrats were used to sample five transects per site. We 

recorded percent cover of algae and sessile invertebrates and enumerated four species of motile 

invertebrates. Relative wave exposure information was collected using a LifeSaversTM candy test. 

Multidimensional scaling (MDS) and analysis of similarity (ANOSIM) tests were run in Primer to 

assess similarities between tidal heights and sites. 

  

Results or observations 

Species composition of both sessile and motile biota differed significantly among all sites. Several 

major trends in the greatest species contributors to dissimilarity were consistent with literature 

findings on exposure trends (Bell, 1997; Ackerman & Nishizaki, 2004; Helmuth & Denny, 2003; 

Gilman, 2006; Jonsson et al., 2006; Paine 1987; Lubchenco, 1983). No significant differences 

between exposure at Ross, Aguilar, and Wizard were found, although Dixon was significantly higher 

than Ross and Agulair. 

  

Discussion and conclusion  

Our results indicate significant differences in species composition among the sites at Wizard Islet, 

Ross Islet, Aguilar Point, and Dixon Island. Due to these differences, we cannot conclude that the 
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intertidal community of Wizard Islet is sufficiently representative of Barkley Sound to be used as a 

general indicator for the community composition, responses to stressors and variability in the region. 

However, it should be noted that the keystone species Pisaster ochraceus (the Ochre Seastar)did not 

differ in abundance among sites; it is possible the ANOSIM overestimated functional dissimilarities 

among sites. We suggest that future research efforts focus on more detailed characterization of the 

area and analyze the species data obtained from different perspectives, for example, adjusting for 

keystoneness. 

  

Key words 

wave exposure, LifeSaversTM test, Ross Islets, Dixon Island, Aguilar Point 
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Summary  

Eelgrass, Zostera marina, is at the base of an extremely productive nearshore ecosystem
2
. Eelgrass 

provides a critical habitat for fish, invertebrates, birds, and mammals
2
. Seagrass habitats worldwide 

are monitored as indicators of marine ecosystem health. Eelgrass provides an essential spawning 

habitat for herring. Many species found within eelgrass meadows factor significantly in our local 

economies as well as the social and spiritual well-being of coastal communities.  

 

Certain intertidal sandy/gravel beaches are critical spawning habitat for beach spawning forage fish 

species Pacific sand lance, surf smelt and capelin
1
. Forage fish species are critical to ecosystem 
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function
1
. Successfully rebuilding endangered populations and local salmon stocks may rely, in part, 

to protecting local forage fish stocks and their critical spawning habitats
1
.  

 

The Huu-ay-aht/Bamfield Eelgrass Stewardship program (HBESP) was initiated in 2002. The HBESP 

maps and monitors eelgrass beds in Barkley Sound. The program has expanded to include monitoring 

and mapping intertidal forage fish spawning habitats. 

 

Methods or mode of knowledge  

Eelgrass beds are mapped by using divers and an underwater camera. Eelgrass plant density, length 

and width measurements are also taken. Data are housed on the BC Eelgrass Atlas housed on the 

Community Mapping Network. Fish diversity data, collected in the summer and fall, are obtained 

using a beach seine. A total of eight eelgrass beds are monitored in a 2-year rotation. Recently, the 

program has expanded to include monitoring for the eelgrass wasting disease.  

 

Results  

Eelgrass beds were initially  mapped within a four-kilometer radius of the Bamfield Marine Sciences 

Centre. The program has been expanded and eelgrass beds have been mapped along the coastline of 

the Sarita watershed and the Deer Group Islands.  

 

Through the Bamfield Marine Sciences Centre university program, several undergradate university 

students have contributed projects to the program to assist with understanding eelgrass health and fish 

communities.  

 

Discussion and conclusion  

Major commercial fish stocks have declined throughout the Barkley Sound region. These fisheries 

have historically been important to the cultural and economic stability of both the Huu-ay-aht First 

Nation and the fishing community of Bamfield. As a major component of the nearshore ecosystem, 

impairment of eelgrass systems has far reaching effects on the health and productivity of marine 

environments.  

Since 2002, The Huu-ay-aht Bamfield Eelgrass Stewardship Program has collected valuable baseline 

data. With the expansion of the program to include additional forage fish species spawning habitats 

(surf smelt and Pacific sand lance), the monitoring program will  continue to contribute valuable 

biological data needed for ocean zone planning.  

 

Key words  

Eelgrass, Barkley Sound, Huu-ay-aht, forage fish, surf smelt, Pacific sand lance, herring, salmon, 

community mapping network.  
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THE SIGNIFICANCE OF ORAL HISTORIES OF THE 1700 CASCADIA EARTHQUAKE 

STEVEN A. M. EARLE1 
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Summary 

The January 26 1700 Cascadia Earthquake (M~8.5) was only directly witnessed by First Nations 

people and although there are no first-hand written accounts of its physical or human impact, we have 

transcripts of two important oral histories from Vancouver Island, one from the Quôwutôsun (Coast 

Salish) of the Cowichan Valley area
1
, and one from the Huu ay aht (Nuu Chah Nuulth) of the Barkley 

Sound area
2
.  These oral histories are described and interpreted in the context of our modern 

knowledge of this major earthquakeðbased on physical evidence obtained from various sites along 

the coast from Vancouver Island to Oregonðand they prove to be remarkably accurate accounts of 

the events of 310 years ago.  The potential impacts of future subduction-related earthquakes on the 

Barkley Sound region are discussed in light of this indigenous knowledge. 

 

Methods or mode of knowledge  

First Nations oral histories have been interpreted in light of our existing knowledge of the 1700 

Cascadia Earthquake, knowledge that has been derived from sedimentological, dendrochronological, 

seismological, geophysical and oceanographical evidence gathered along the western coast of North 

America and in Japan, and from an understanding of the plates and plate motions of this region. 

  

Results or observations  

First Nations accountsðstories that passed through almost 300 years of generation to generation oral 

transmissionðprovide useful information about the 1700 Cascadia Earthquake.  Based on our current 

understanding of this earthquake, these accounts appear to be highly credible in respect of the timing 

of the earthquake and duration of its aftershocks, the time lapse between the initial shock and the 

arrival of the first tsunami wave and the destructiveness of the tsunami waves.  They provide a 

perspective that we have no other way to acquire. 

  

Discussion and conclusion  

The west coast of North America, from Oregon to southern British Columbia, is subject to large 

subduction-related earthquakes, and although we cannot predict the timing of the next one, the 

likelihood of its occurrence increases with each passing year. Scientific knowledge of earthquakes 

and tsunamis helps us to prepare for the next one, but only first-hand accounts can bring home the 

reality of their destructiveness.  Not only do the two oral histories described here provide a unique 

perspective on the 1700 earthquake, their credibility demonstrates that such accounts can be a useful 

adjunct to direct observations in many fields. 

 

Key words  

1700 Cascadia Earthquake, tsunami, oral histories, Coast Salish, Nuu-Chah-Nulth 
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Summary  

The understanding of fish community structure is an essential component of ecosystem based fisheries 

management [1, 2]. For the purposes of ecosystem modeling, fisheries management, and stock assessment, 

fishery independent trawl surveys are often conducted, which usually result in complex bodies of biotic and 

environmental data. These complex multi-dimensional data require effective analytical approaches in order for 

the distributional patterns and inter-species / species-environment relationships to be extracted. In this study, we 

applied a practical multivariate analysis strategy [3] to the data from shrimp research trawl surveys conducted in 

the Barkley Sound from 1998-2008 so as to understand how the fish/shellfish community differed spatially and 

temporally, how these changes were linked to certain environmental variables, as well as species co-occurrence 

and potential interspecies interactions. 

 

Methods or mode of knowledge  

The shrimp research surveys have carried out 427 tows over all the years and have resulted in 66 species/groups 

that have been recorded at least once. The starting point for the multivariate analyses is the concept of similarity 

between any pair of tows in terms of the fish/shellfish community. Bray-Curtis Similarities on the square-root 

transformed biomass data of the 66 species were calculated between every pair of tows, and two tows were 

considered perfectly similar only if  they contain the same species in exactly the same biomass. The similarities 

were displayed on two -dimensional plots through non-metric Multi -dimensional Scaling (MDS) provided in 

PRIMER v. 6 [4]. The two-way nested Analysis of similarities (ANOSIM) was used to test for the degree of 

dissimilarity between years and depth strata, and RELATE for testing spatial and temporal seriation. The BEST 

routine was applied to narrow down the complete species list to a fewer species that would ñbest explainò the 

pattern of the full  assemblages for aiding to explain causality between biota and environment. MDS on 41 

species with frequency of occurrence being greater than 4% was conducted for inferring species co-occurrence 

and interspecies interactions. 

  

Results or observations 

Multivariate analyses showed that biotic differences between adjacent depth strata (< 75, 75-125, > 125 m) 

were much greater than differences between adjacent years. Biota showed significant spatial seriation, i.e., 

adjacent tow stations tended to have more similar community structure. There was also strong temporal 

seriation with the community structure differing from that of 1998 gradually further as the time progressed to 

2004, however, there appeared to be a turn-around in 2005. The smallest possible subset of eight species/groups 

(Eelpouts, Eulachon, Flathead sole, Pacific hake, Sidestripe shrimp, Slender sole, Smelts, and Smooth pink 
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shrimp) were identified to be the influential ones whose Bray-Curtis similarity matrix correlated at  with the 

similarity matrix for the full  set of 66 species. These species tended to dominate in different areas.  

 

Discussion and conclusion  

These multivariate analyses helped us to understand how the fish/shellfish community differed spatially and 

over time, how these changes were linked to certain environmental variables, and how species co-occurred and 

potentially interacted. Such knowledge is invaluable for ecosystem-based integrated management of the Barkley 

Sound.  

 

Key words 

Fish/shellfish community, multivariate analyses, spatial/temporal seriation, species co-occurrence. 
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Summary 

Diatoms are single-celled siliceous algae forming the base of the marine food chain along temperate 

coasts.
1
 Sensitive to environmental conditions, the abundance and composition of the fossil diatom 

assemblages preserved in the coastal sediment record allows us to reconstruct past environmental 

conditions. Coastal inlets represent an interface between marine and terrestrial systems and act as 

excellent sites for the analysis of past environments, via a paleoenvironmental approach.
2
 In 

Effingham Inlet, a small fjord within Barkley Sound, fossil diatom assemblages analyzed from the 

sediment record suggest highly variable ocean-climate conditions over the last millennia.
3
 Our results 

suggest that spring hydrologic conditions since 1950 AD differ from the previous 1500 years, with 

the earlier records suggesting a mixed spring discharge regime of rain and snowmelt sources as 

opposed to the rainfall dominant regime of the last 60 years.
3
 Furthermore, the sudden appearance of 

ñnewò diatom species in the sediment record within the last 500 years hints at a regional shift in 

environmental conditions.
4
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Methods or mode of knowledge 

A box and Kasten core were collected from the inner basin of Effingham Inlet and sediment 

subsamples were analyzed for diatom assemblages. Chronological control was constrained by a dozen 

radiocarbon dates, varve counts, as well as lead-210 and cesium-137 dating methods. 

  

Results or observations 

Abrupt shifts in diatom abundance and composition were noted along the 1500 year record. 

Assemblages reflecting typical marine spring bloom conditions were occasionally replaced by 

brackish water diatoms. Multiple lines of evidence suggest these brackish conditions reflect a greater 

freshwater input into Effingham Inlet at the time, likely related to greater snowmelt in the watershed. 

Three diatom taxa emerged as major components of the microflora in the inlet over the last 500 years. 

These species had only a very sporadic occurrence and minimal abundance over the previous 4500 

years. 

 

Discussion and conclusion  

Effingham Inlet represents an excellent archive of changes in regional oceanographic and climatic 

conditions.
2,5,6,

 Diatom analyses reveal that late 20
th
 century freshwater input into Effingham Inlet was 

reduced relative to the previous 1500 years, likely related to a reduced snowpack within the 

watershed. This reduced spring discharge favoured greater spring diatom production and fewer 

bottom-water renewal events. The past millennium was marked by abrupt shifts in hydrological 

conditions and marine conditions. Superimposed on this variability was the appearance of three 

diatom species that became major components of the modern diatom flora. Although appearing as a 

sudden bloom of introduced ñexoticò species, analysis of 5000 years of sediment record shows that 

these species were sporadically present in Effingham Inlet in the past although conditions apparently 

favoured neither their establishment nor dominance. Their recent establishment would suggest a 

change in the regional marine conditions, however, there are no clear patterns emerging from the 

sediment record. Future studies will  explore the regional spatial and temporal scale of these species 

appearances and pursue regional reconstructions of past changes in marine conditions over the last 

millennium.  
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Summary 

Sponges of the genus Tethya (Porifera, Demospongiae, Hadromerida) are represented in all seas, 

with a strong species record from tropical waters. For the Pacific coast of North America only one 

species is presently described: Tethya californiana  de Laubenfels 1932 [1], which is common in 

the shallow waters of Southern Californian. Originally described as Tethya aurantia var. 

californiana, it was redescribed in 1993 by Sarà and Correiro as a valid species [2]. Here we report 

the finding of a new species from the North-American Pacific area: Tethya sp. nov.* from Barkley 

Sound near Bamfield, British Columbia, Canada. To our knowledge it is the first new sponge species 

described from a type locality within Barkley Sound. 

*This abstract/poster is not issued for  any purpose of zoological nomenclature. A detailed 

species description is presently in revision in Zootaxa.  

 

Methods 

Specimens of Tethya sp. were collected by Sally P. Leys (Edmonton, BC) in the shallow infralittoral 

(10 - 25 m depth) near Ohiat Islet (48Á51ô3.00ôô N, 125Á11ô60.00ôô W). Cytochrome Oxidase Subunit 

I mtDNA gene (COI) was amplified, sequenced and compared to T. californiana COI (AY561978) 

and other species in a phylogenetic analysis (PAUP, MrBayes, RAxML)  [3, 4]. The morphology of 

both species was qualitatively and morphometrically analyzed using light/scanning electron 

microscopy [4] as well as x-ray-microtomography and virtual 3D reconstruction [5-7]. 

 

Results 

COI analysis shows that Tethya sp. nov from Barkley Sound is closely related to T. californiana. 

Nucleotide and translated aa sequences differ by 4bp, respectively 2 aa (0.93%). Morphologically 

both species are similar in external morphology (globular shape, red to orange color, size up to 12 cm, 

occasionally larger). Tethya sp. nov differs from T. californiana in the following characters: 

surface conulose; non-alveolar massive cortex dominated by an extremely dense megaster 

accumulation; the morphometric values of the megasters differ between the two species and the 

oxyspherasters rarely display bent rays. 

 

Discussion and conclusion 

The genetic distance of the CO1 sequences of Tethya sp. nov. and T. californiana equals the 

distance among other species of the genus. The morphological similarities are only superficial, with 

the body shape representing a plesiomorphic character and color as well as size. Many morphological 
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characters (SEM and x-ray microtomography of spicules/skeleton structures) also suggest that it is a 

valid new species. 

At present the manuscript formally describing and naming the species is under final editorial revision. 

It will  be named after the collector, who is a renowned Canadian sponge scientist. To our knowledge, 

it is the first sponge species described from Barkley Sound. 
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Summary 

Flow through sponges (Porifera) is thought to be enhanced by ambient current due to Bernoulliôs 

principal, pressure differential, viscosity entrainments, or a combination of the three mechanisms. 

Vogelôs test of this phenomenon suggested that current augmented by fanning live and inactivated 

(killed in freshwater) sponges increased the flow through the sponge. Glass sponges are an ideal 

subject with which to re-examine the hypothesis. Individuals are large (up to 1m tall), chalice-shaped 

animals, with a cavernous atrial cavity and a body wall less than 1cm thick that houses the flagellated 

chambers. Hexactinellids, alone among sponges, can instantly arrest their feeding current; such exact 

control over the feeding current seems counter-intuitive to a system based on passive flow.  
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We found that while glass sponges do pump and can control their flow by arresting the pump, they 

can also take advantage of passive flow.  

  

Methods 

We used Accoustic Doppler Velocimeters (ADVs) to measure flow velocities from glass sponges and 

ambient waterat 165m depth at the Fraser Ridge sponge reef in the Strait of Georgia, and carried out 

in tank experiments using ADVs in a flow flume, located at Bamfield Marine Sciences Centre, using 

specimens collected from Barkley Sound. Estimated flow through the sponge filtration system was 

calculated from measurements made from scanning electron micrographs. 

  

Results 

Week-long in situ ADV records illustrated that excurrent flow corresponded to local tidal rhythms 

(measured with a nearby current profiler). Ambient velocities above 25cm/s corresponded to 

excurrent velocity of approximately 5cm/s. Flow tank measurements with live and killed sponges 

confirmed that Aphrocallistes vastus pumps at 1-5cm/s and that an increase in ambient flow to 20cm/s 

generated a small increase in flow out of the sponge. In both experiments, the sponge pumping 

pattern occasionally deviated from the ambient flow suggesting it is able to control pumping 

irrespective of ambient flow. The effective velocity of water across the collar microvilli  was 

estimated to be 0.6µm/s at an axial velocity of 1cm/s, and 2.8µm/s at an axial excurrent velocity of 

5cm/s suggesting that a small increase in excurrent velocity translates into substantial increase in 

water processed by the sponge.  

  

Discussion 

Our results suggest that while glass sponges can control their excurrent flow velocities, they can and 

do also take advantage of induced current. We are presently modeling the flow through the aquiferous 

system of the glass and other sponges. 
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Summary 

Grazing by suspension feeding animals has been shown to have a massive impact on the overlying 

bodies of water, both by depleting it of micro and picoplankton, but in also recycling carbon and 

nitrogen either as larger sized fecal pellets that other animals can consume, or as CO2 and ammonium 

which are re-circulated to surface waters providing nutrients for plankton. In Barkley Sound, glass 

sponges and tunicates are abundant on fjord walls and contribute substantially to the carbon turnover 

(Yahel et al, 2007). Despite targeting similar food sources, sponges and tunicates have very different 
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morphologies and physiologies and have had to develop distinct mechanisms for extracting food and 

for coping with the large amount of lithic material (clays) in coastal water. 

  

There is evidence that both sponges and tunicates can quickly detect and respond to minute changes 

in pressure by arresting their feeding current. Pressure changes may signal turbulence bringing in 

unclean water. In tunicates small hair-cell structures (coronal organs) are implicated as 

mechanosensory receptors. Primary cilia on epithelial cells of demosponges may have the same 

function, and although similar structures are not yet known in glass sponges, they too respond to 

vibration passed through the water.  

  

We took advantage of the opportunity presented by NEPTUNE to develop a 3D camera for observing 

the time-lapsed behavior of tunicates and sponges in situ. With NEPTUNE and Highland 

Technologies we have made a 3D camera that will  allow calculation of minute changes in volume of 

animals as a proxy for behavioural responses to changes in the environment. Volume data will  be 

correlated with real-time recordings of current, pressure, temperature, light and turbidity data 

provided by instruments at the NEPTUNE Folger Node. 

   

Methods 

The 3D camera consists of 8, 5 megapixel óGrasshopperôĎ digital cameras mounted in watertight 

housings and controlled by a dedicated solid state computer. The cameras are mounted in a semi-

circle such that each sees a different side of the organism. In house software developed at the U of 

Alberta calculates even more views not seen by any of the cameras and produces a single 3 

dimensional image. The 3D images will  allow us to estimate an approximate volume of the animal in 

every image and correlate minute behavioural changes with ambient pressure, turbidity and current 

recorded by adjacent instruments. The turbid environment of Barkley Sound adds challenge to the 

computing aspects of this project. The above system will  be permanently deployed at the Folger Node 

of the NEPTUNE observatory at the entrance to Barkley Sound and be accessible online.  

  

Discussion  

Underwater imaging in 3D has recently been used to monitor corals on the Great Barrier Reef. This is 

the first experiment in 3D imaging in temperate turbid waters and is expected to provide valuable data 

for software development for imaging underwater. 
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VILLAGE, WEST COAST TRAIL, PACIFIC RIM NATIONAL PARK RESERVE 
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Summary 

Huu-ay-aht and Ditidaht First Nations on the southwest coast of Vancouver Island have numerous 

oral historical accounts describing severe geological events in the ancient past (i.e., megathrust 

earthquakes, tsunamis, landslides)
1,2

. Despite the potential for such events to leave distinct traces in 

the archaeological record
3
 (especially in this geologically active region), few archaeological studies 

have discussed the relationship between specific anomalous stratigraphic layers and ancient tsunami 

events
4
. This presentation will  discuss results from a 2007 archaeological excavation conducted along 

the lower Klanawa rivermouth
5
, an exposed alluvial spit on the West Coast Trail.  

 

Methods 

With the support of representatives from Parks Canada, the Huu-ay-aht, and the Ditidaht First 

Nations, the author conducted archaeological excavations at the traditionally named Tlôaadiiwa 

village (Site 39T/DeSf 6). This mitigative archaeological project was undertaken prior to the 

installation of replacement footings for the Klanawa cable bridge which had been damaged during the 

January 2007 windstorm. 

 

Results 

Three 50x80 cm excavation units were placed in a row paralleling the river approximately 5m above 

high tide line. Excavations uncovered a series of highly stratified precontact cultural layers. Below 

these deposits was a massive (~40-70 cm) layer of mottled beach sand containing sparse rounded 

cobbles and minimal cultural material. Another layer of cultural deposits was present below this 

massive sand layer (~170-190 cm). Preliminary analysis of diatoms present in the sand indicate a 

marine origin and radiocarbon dates indicate this area of the village was abandoned for several 

hundred years before reoccupation.  

 

Discussion and conclusion 

This presentation will  consider multiple hypotheses which explain the stratigraphic anomaly and 

explore the potential significance this record has for understanding the cultural history of this ancient 

village and region. 

 

Literature cited : 
1. Ludwin, RS, R. Dennis, D. Carver, AD McMillan, R Losey, J Clague, C Jonientz-Trisler, J Bowechop, J Wray and K James  2005 

Dating the 1700 Cascadia Earthquake: Great Coastal Earthquakes in Native Stories. Seismological Research Letters 76(2):140ï148. 

2. McMillan, AD and I. Hutchinson 2002 When the Mountain Dwarfs Danced: Aboriginal Traditions of Paleoseismic Events along the 

Cascadia Subduction Zone of Western North America. Ethnohistory 49(1):41ï68. 

3. Minor, R. and WC. Grant 1996 Earthquake-Induced Subsidence and Burial of Late Holocene Archaeological Sites, Northern Oregon 

Coast. American Antiquity 61(4):772ï781. 



The First Barkley Sound Knowledge Symposium: Sessions and Extended Abstracts 

39 

4. Hutchinson, I. and AD. McMillan 1997 Archaeological Evidence for Village Abandonment Associated With Late Holocene Earthquakes 

at the Northern Cascadia Subduction Zone. Quaternary Research 48:79ï87. 

5. McKechnie, I. 2007 Archaeological Data Recovery from tlôaadiiwa village (39T, DeSf 6), West Coast Trail Unit, Pacific Rim National 

Park Reserve. Prepared by Millennia Research for Pacific Rim National Park Reserve. Submitted to Parks Canada Cultural Resource 

Services, Western & Northern Canada Service Centre, Victoria B.C. 

 

 

PROTECTED AREAS AND POVERTY REDUCTION: A CANADA AFRICA RESEARCH AND 

LEARNING ALLIANCE  

GRANT MURRAY1, LESLIE A. KING1 
 
1 
Vancouver Island University, Institute for Coastal Research  

 

Summary 

This poster presents the research program: Protected Areas and Poverty Reduction, A Canada Africa Research and 

Learning Alliance funded under the SSHRC/IDRC International Community University Research Alliance. It is 

relevant to the Barkley Sound Knowledge Symposium for several reasons, primarily its focus on Knowledge 

Mobilization and the geographical focus on the West Coast of Vancouver Island, Tla-o-qui-aht Tribal Parks and 

Pacific Rim National Park. The project is in its first year so we shall not be presenting findings but rather outlining 

the purpose and objectives of the research and the research plan. The purpose of the research is to address challenges 

of reducing rural poverty and ensuring environmental sustainability by focusing on protected areas and their adjacent 

communities in the three countries (Canada, Ghana and Tanzania). The four themes of the research are: Governance, 

Human-wildlife  Interactions, Costs/Benefits of Protected Areas and Knowledge Mobilization. The research is being 

undertaken by 17 partners in Educational Institutions (Vancouver Island University, University of Victoria, Guelph 

University, Sunyani Polytechnic and Kwame Nkrumah Universities in Ghana and the College of African Wildlife  

Management in Tanzania), NGOôs (Tla-o-qui-aht First Nations Tribal Parks, CPAWS, Clayoquot Field Station, 

Nature Conservation Research Center and Geosanda Enterprises, Ghana, and the Kesho Trust in Tanzania) and 

Government Agencies (Department of Fisheries and Oceans and Pacific Rim National Park Reserve of Canada, 

Tanzania Wildlife  Research Institute, Serengeti District Council, Tanzania, Ghana Wildlife  Division, Brong Ahafo 

Regional Coordinating Council, Ghana). We hope to stimulate discussion on the role of protected areas in 

development and livelihoods and effective ways to mobilize knowledge generated by the project to improve human 

and community well-being.  

 

Methods or mode of knowledge  

This is a five year project involving researchers, students and practicioners from the three countries, Canada, Ghana 

and Tanzania. It will  incorporate a variety of ways of knowing and research methods including indigenous 

knowledge, interviews, focus groups, case studies, document and literature analysis.  

  

Discussion and conclusion  

As above, but we shall also take the opportunity to engage participants in discussion of their research and 

observations about the role of protected areas in poverty reduction, livelihood creation, and development. This will  be 

a knowledge mobilization activity for the project. 
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Summary 

The extirpation of sea otters (Enhydra lutris) from the B.C. coast led to dramatic changes in near-

shore ecosystem structure and function. By feeding on herbivorous invertebrates sea otters facilitate 

the establishment and growth of young kelp. Species of kelp such as bull kelp (Nereocystis luetkeana) 

and small giant kelp (Macrocystis integrifolia) can form dense forests that are refuges for fish and 

invertebrate communities. These communities can be two to three times more productive than areas 

without sea otters due to the kelp-derived carbon (Duggins et al. 1989)
1
. 

  

Living kelp can be directly consumed by invertebrates or as particulate detritus as it decays, breaks 

away and sinks to the bottom of the ocean. Due to currents the kelp-derived detritus may be spread 

over large areas, subsidize the diets of organisms, and increase productivity outside the immediate 

area. We will  determine the distribution and dietary importance to zooplankton and invertebrates of 

kelp-derived detritus off the west coast of Vancouver Island. This will  be possible due to the fact that 

different trophic groups generally have distinct carbon isotope values.  

 

Methods or mode of knowledge  

Our sampling will  take place in two near-shore areas. The first area is near Kyuquot where sea otters 

have been present for more than fifteen years and has well established kelp forests. The second is near 

Bamfield where sea otters are absent and kelp forests are severely reduced. Two replicate transects 

perpendicular to the coast will  be established from each near-shore area, and will  be sampled twice 

each year for two years. Sampling will  be conducted at 0, 0.5, 1, 2, 4, 10 and 25 km stations from the 

coast. At each station we will  collect surface particulate organic matter (POM) samples, and 

zooplankton and benthic community samples. All  samples will  be analyzed for fatty acids, as well as 

carbon and nitrogen stable isotope values. Food source fatty acid profiles combined with a two end-

member mixing model will  be used to determine the original carbon sources (percentage of kelp- or 

phytoplankton-derived). 

 

Results or observations  

The first sampling took place in July 2009 and to date no samples have been analyzed.  

   

Discussion and conclusion  

Similar research off of the Prince Edward Islands, South Africa has produced significant and 

interesting results. Kaehler et al. (2000)
2
 found that although POM was the primary food source, 
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kelp-derived carbon accounted for >30% of the near-shore animalsô diet. In addition, Kaehler et al. 

(2006)
3
 found that kelp-derived carbon and nitrogen is an important dietary subsidy to benthic and 

plankton communities and is not limited in distribution to the immediate area surrounding kelp beds. 

We expect to find similar results and with the help of fatty acid and nitrogen stable isotope analysis to 

better identify discrete trophic levels. 
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kelp detritus, phytoplankton, stable isotopes, trophic cascades, nutrient subsidies  
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Summary 

Steller sea lions (Eumetopias jubatus) were listed as a Species of Special Concern in 2003 by the 

Committee on the Status of Endangered Wildlife  in Canada (COSEWIC). One limitation to protecting 

sea lions is a lack of understanding of the type and level of haulout use by Steller sea lions in BC. The 

Department of Fisheries and Oceans identified seasonal distribution as a priority research action for 

species-at-risk management planning. Under the Canada National Parks Act and the Species at Risk 

Act, Parks Canada has responsibility  to protect Steller sea lions and their habitat within its protected 

areas. Together, the Gulf Islands (GINPR), Gwaii Haanas (GHNPR) and Pacific Rim National Park 

Reserves (PRNPR) protect two rookeries, eight year-round haulouts and 17 winter haulouts in BC. 

Alarge number of pups and nursing females have been observed in PRNPR. Haulouts and adjacent 

nearshore areas used by juveniles and pups are considered critical habitat in Alaska (Raum-Suryan et. 

al. 2004). Given the rates of declining Steller populations in the western portion of their range, a 

greater understanding of Steller sea lion haulout use in BC is warranted.  

  

The objectives of this project are to determine the seasonal abundance and distribution of Steller sea 

lions in BCôs coastal national parks and to characterize haulout use by gender and age classes (pup, 

juvenile, sub-adult, adult).This study is the first to investigate seasonal haulout use by Steller sea lions 

in Canada. Results will  provide managers with information necessary for management planning and 

species recovery.  
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Methods or mode of knowledge 

Monthly surveys were conducted in PRNPR between January 2006 and October 2009. In 2008, one 

survey per season was undertaken GHNPR and GINPR. Sea lions were counted during surveys and a 

series of overlapping digital photographs were taken to later verify counts and to identify numbers of 

animals for each gender and age class (pup, juvenile, sub-adult and adult). Change in abundance 

between seasons was determined by calculating the percent change in total counts at each site 

between surveys. A >30% change in the number or sea lions at a site was considered significant.  

  

Results or observations 

Preliminary results indicate a significant change in the seasonal abundance of Steller sea lions at all 

haulouts in PRNPR and the GINPR, and at most park haulouts in GHNPR. A marked seasonal 

difference in the gender and age classes of hauled animals has also been observed.  

  

Discussion/Conclusion  

Changes in the seasonal abundance and distribution of Steller sea lions in BC is most likely linked to 

upward forcing and the seasonal distribution of prey fish. This research however, has not been 

undertaken in Canada. Identifying the seasonal prey targeted by Steller sea lions would help 

understand their ecology, and ultimately benefit Steller sea lion management in BC. 

  

Key words Steller sea lion, Eumetopias jubatus, species-at-risk, abundance, distribution.  
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Summary 

Managing social-ecological systems involves issues of both complexity and legitimacy. This is 

especially true on the west coast of Vancouver Island, where the re-introduction of sea otters, along 

with development and changing fishery regimes, are liable to significantly affect how people in the 

region are able to earn a living. In situations like this, in order to arrive at acceptable outcomes, 

managers need to integrate robust biophysical science with an accurate understanding of groups' and 

individuals' multiple values. 

 

One response to this challenge is the emerging 'ecosystem services' approach. óEcosystem servicesô 

(ES) is a term and concept used to describe the processes whereby ecosystems render benefits to 

humans. According to this framework, two issues are critical: 1) understanding and accounting for the 

benefits people derive from ecosystems, and 2) how people value those benefits. As both a concept 
























































































