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Introduction 
Building on the citizens’ dialogue begun in 2004 through the Next New Brunswick initiative, the 
St. Andrews Symposium, now in its second year, is a deeper, more focused exploration of a 
topic of importance to the Province.  Hosted by John McLaughlin, President of the University of 
New Brunswick and conducted in the spirit of open-minded intellectual inquiry, this 
interdisciplinary conversation is designed to bring interested people together for two days each 
summer to exchange ideas and consider new directions that engage the context of the twenty-first 
century. 
 
In 2008, the St. Andrews Symposium focused on the Bay of Fundy, a Maritime treasure that was 
recently designated a UNESCO Biosphere Reserve.  The symposium delved into the history, 
culture and ecology of the Bay and its relationship to the rest of the Province. 
 
The Symposium was scheduled for 17-19 August 2008 at the Tara Manor Inn Hotel.  Participants 
were: 
 
Mr. Hugh Akagi     
Chief of the Passamaquoddy People 
St. Andrews, NB 
 
Ms. Marion Beyea 
Director 
Provincial Archives of New Brunswick 
 
Dr. Margaret Conrad 
Canada Research Chair in Atlantic Canada Studies 
University of New Brunswick 
 
Dr. Graham Daborn  
Past Director, Arthur Irving Academy for the Environment 
Professor of Biology 
Acadia University 
 
Dr. Gwen Davies 
Former Associate Vice-President Research and Dean of Graduate Studies 
Professor of English 
University of New Brunswick 
 
Dr. Tony Diamond  
Senior Chair 
Atlantic Cooperative Wildlife Research Network 
University of New Brunswick 
 
Mr. Peter Etheridge    
Executive Director 
Fundy Biosphere Reserve/Réserve de biosphère de Fundy 



 

 
Ms. Susan Farquharson 
Chairperson 
St. George Fisheries 
 
Mr. Hugh French 
Director 
Tides Institute & Museum of Art 
Eastport, ME 
 
Dr. Yves Gagnon   
Chair 
Fundy Biosphere Reserve/Réserve de biosphère de Fundy 
   
Mr. David A. Ganong    
Chairman 
Ganong Brothers Ltd. 
 
Ms. Janice Harvey    
Member of the Board of Directors 
New Brunswick Conservation Council 
Waweig, NB 
 
Prof. Thaddeus Holownia  
Professor of Photography 
Mount Allison University 
 
Dr. Greg Kealey    
Provost and Vice-President Research 
University of New Brunswick 
 
Mr. John Leroux 
Architect and Heritage Specialist 
Fredericton, NB 
 
Ms. Leah Levac 
PhD Candidate Interdisciplinary Studies 
Trudeau Scholar 
Canadian Institutes of Health Research Scholar 
University of New Brunswick 
 
Ms. Terri McCulloch    
Manager, Bay of Fundy Tourism Partnership 
Parrsboro, NB 
 
 



 

Dr. John McLaughlin    
President  
University of New Brunswick 
 
Ms. Susan Montague    
Symposium Coordinator 
University of New Brunswick 
 
Mr. Roger Nason     
Historian 
Fredericton, NB 
 
Ms. Maria Recchia  
Coastal Livelihoods Trust/Fundy North Fishermen’s Association 
St. Andrews, NB 
  
Mr. Wade Reppert   
United Church Minister 
Sydney, NS 
 
Dr. Marc Shell   
Irving Babbitt Professor of Comparative Languages 
Professor of English and American Literature & Language 
Harvard University 
 
Dr. Rob Stephenson   
Director 
St. Andrews Biological Station 
 
Mr. Harry Thurston   
Journalist, Poet and Playwright 
Amherst, NS 
 
Mr. Julian Walker    
Senior Policy Advisor to the New Brunswick Ombudsman  
Lecturer, Journalism program, St. Thomas University 
Former N.B. Deputy Minister of Environment 



 

Agenda 
 
Sunday, August 17 

2:00 p.m. Opening plenary with Introductory Remarks by John McLaughlin   
  and Keynote by Peter  Etheridge and Yves Gagnon on the    
  UNESCO Biosphere Reserve designation   

 3:30 p.m.  Panel response to and general discussion of keynote.  Presenters:   
   Graham Daborn, Maria Recchia, David Ganong and Julian Walker. 
 7:00 p.m. Dinner with readings of works by “Bay of Fundy” authors    
   
Monday, August 18 
 9:00 a.m. Presentation and discussion on The Environment and the Ecology   
   of the Bay of Fundy.  Coordinator: Janice Harvey.  Presenters:   
   Hugh Akagi, Tony Diamond and Harry Thurston. 
 1:30 p.m. Assemble for travel to Ministers Island, led by John Leroux 
 Evening Dinner on your own* 
    
Tuesday, August 19 
 9:00 a.m. Panel presentation and discussion on The Cultural Seascape.    
   Coordinator: Marc Shell.  Presenters: Hugh French, Roger Nason   
   and Thaddeus Holownia. 
 Noon  Lunch and table discussion of session topics 
 1:30 p.m. Tables report on discussion; concluding remarks and wrap-up 
 3:00 p.m. Symposium concludes 
 
 
J. William Andrews, BA ‘52 
 
Born on 9 April 1931 in Milltown, NB, Bill Andrews graduated from Milltown High School in 
1948 and enrolled at UNB, where he earned a BA, First-Class Honours, in Economics in 1952.  
As a student, he participated in the Debating Club and the Student Christian Movement. 
 
A very private individual, he was a life-long employee of CIL/ICI/PCI in Montreal where he 
worked as an accountant.  He was a regular but modest donor to his alma mater over the years, 
indicating he wished to have no recognition.  
 
He died on 27 January 2005 at age 73, apparently of cancer, leaving 25 per cent of his estate to 
the “Alumni Fund of the University of New Brunswick.”  His bequest to UNB exceeded $3 
million.  An allocation from the Andrews Fund is used to support the annual St. Andrews 
Symposium. 
  

 



Its�Potential�to�be�a�Community�Based�Model�of�
Sustainability�

The�Bay�of�Fundy�
� The�BoF�has�a�1300�km�long�coastline�that�is�comprised�

of�mudflats,�saltmarshes�and�rocky�headlands�
Th B ’ hi h d i i d i l i� The�Bay’s�high�productivity�and�unique�ecology�is�
attributed�to�the�associated�watersheds�and�the��great�
tidal variation within the Baytidal�variation�within�the�Bay.�

� Tides�can�reach�16�meters�at�the�upper�end�of�the�Bay,�
but�averages�9�meters�within�the�FBR.�g 9

� The�diurnal�tidal�disturbance�and�upwelling�in�Bay�
raises�nutrients�from�the�bottom�and�distributes�it,�

d i lif h h h Band�micro�life�through�out�the�Bay�



The�Beginnings�
� The�Bay�began�as�a�rift�valley�some�250�million�years�

ago�(Triassic�Period)�
Ab l i i i d d l� About�50,000�years�ago�volcanic�activity�extruded�lava�
into�the�valley�form�the�earth’s�core,�covering�the�valley�
floor with a layer of basalt (Jurassic Period)floor�with�a�layer�of�basalt�(Jurassic�Period)

� The�valley�filled�with�water�when�the�last�ice�age�
retreated�some�14,000�years�agoy g

� Some�of�the�oldest�rock�in�the�world�is�found�here,�as�
well�as�Canada’s�oldest�dinosaur�fossils�(Joggins�World�
H i Si ) (C b if P i d)Heritage�Site)�(Carboniferous�Period)

An Area of Significant EcologicalAn�Area�of�Significant�Ecological�
and�Cultural�Value

� The�upper�Bay�of�Fundy�and�its�associated�watersheds�
represent�one�of�the�richest�marine�environments�in�
the worldthe�world

� It�has�unique�geological�features�and�a�rich�cultural�
history where important historic events occurredhistory�where�important�historic�events�occurred�
during�our�development�as�a�nation

� The�FBR�area�represents�one�of�the�least�developed�p p
areas�of�coast�line�between�Florida�and�Nova�Scotia��

� Some�think�that�some�aspects�of�the�BoF��should�be�
d f h i i b lprotected�for��their�scenic�beauty�alone

Aboriginal�History�in�Brief
� Paleo�Indian,�big�game�hunters,�8,�000�– 11,000�years
� The�Great�Hiatus,�no�archaeological�record,�5,000+�
� Forest,�lakes,�rivers�evolved,�4,000�� 2500�years�ago,�as�

well�as�aboriginal�culture�
H i h i l l d i i� Hunting�gathering,�seasonal�coastal�and�interior�
habitation�500�to�2500�years�ago�

� Beginnings of trade with Europeans 400 to 500 years� Beginnings�of�trade�with�Europeans�400�to�500�years�
� Hunting�gathering�– trade�with�Europeans�– wars�

against�the�English�– reservations�– seeking�self�g g g
determination�today

Species�and�Habitat�Diversity�
� The�saltmarshes�and�mudflats�provide�habitat�for�a�

diverse�range�of�species�and�provide�resting�and��
foraging areas for a variety of migrating shorebirdsforaging�areas�for�a�variety�of�migrating�shorebirds.

� The�terrestrial�areas�have�a�species�diversity�that�is�
representative of northern boreal species as well asrepresentative�of�northern�boreal�species�as�well�as�
those�found�in�northern�temperate�forest�to�the�south

� The�climate�in�the�area�is�characterized�by�cool�y
summers�and�mild�winters,�with�an�high�instance�of�
precipitation�and�fog,�that�primarily�occurs�in�the�
summersummer

Ecosystem�Classification�



Human and EnvironmentHuman�and�Environment�
Interaction�within�the�FBR��

� There�is�a�long�history�of�human�occupation�of�the�land�
and�utilization/exploitation�of�both�terrestrial�and�marine�
resources in the arearesources�in�the�area

� There�continues�to�be�trends�that�have�significantly�
affected�and�altered�biodiversity�in�the�area.�A�number�of��
species�have�been�extirpated,�others�are�threatened�and�
some�are�endangered�

� Ecosystems have been stressed by historic and ongoing� Ecosystems�have�been�stressed�by�historic�and�ongoing�
forestry�and�fisheries�practices�

� In�recent�decades�regional�and�trans�border�air�and�water�
borne��pollutants�have�become�of�increasing�concern�

Species and Habitat ConcernsSpecies�and�Habitat�Concerns�
� Extinct�and�Extirpated�species:�Gray�Wolf,�Eastern�

Cougar, Wolverine, Spruce Grouse, Woodland Caribou,Cougar,�Wolverine,�Spruce�Grouse,�Woodland�Caribou,�
Northern�Leopard�Frog,�20�+�plant�species,�insects,�mosses,�
lichens�(unknown)�Extinct:�Sea�Mink,�Eskimo�Curlew,�
P Pi L b d D kPassenger�Pigeon,�Labrador�Duck,�

� Alien�Species:�White�Tail�Deer,�Coyote,�Norway�Rat,�
House�Sparrow,�Evening�Grosbeak,�Mourning�Doves,�p , g , g ,
Turkey�Vulture,�Norway�Spruce,�etc.�Numerous�plants,�
insects�and�marine�species

� R i E t Pi M t Fi h P i F l� Recoveries:�Eastern�Pine�Marten,�Fisher,�Peregrine�Falcon,�
Bald�Eagle

� Endangered,�Threatened:�Atlantic�Salmon,�American�g , ,
eel,�numerous�plants,�insect�and�marine�species.�

The Role of Protected AreasThe�Role�of�Protected�Areas�

Environmental Trends That areEnvironmental�Trends�That�are�
Shaping�Future��Civilization

� Population�Growth�
� Climate�Change�
� Water�quality�and�Falling�water��tables�
� Shrinking�cropland�availability
� Collapsing�fisheries��
� Shrinking�forests�
� Plant�and�animal�species�are�being�lost�at�an�

accelerating�rate

Fundy Biosphere ReserveFundy�Biosphere�Reserve��
Challenges�and�the�Opportunities�
� International�Biosphere�Sites�are�established�under�the�

auspices�of�UNESCO�based�on�an�understanding�that�
“human communities live and function within largerhuman�communities�live�and�function�within�larger�
ecosystems,�and�that�the�health�and�integrity�of�both�
communities�and�ecosystems�depend�on�enhancing�
that relationship”that�relationship �

� All�stakeholders�are�encouraged�to�work�together�to�
find�ways�of�fostering�sustainable�economic�and�social�y g
development�without�compromising�the�local�
environment�or�the�sustainability�of�its�renewable�
natural resources.natural�resources.



The Basis of the Fundy Biosphere Reserve 
N i ti P l t UNESCO

� To seek international recognition for a special piece of

Nomination Proposal to UNESCO

� To�seek�international�recognition�for�a�special�piece�of�
the�Atlantic�Canada�Maritime�landscape�and�the�
uniqueness�of�the�Bay�of�Fundy

� Recognition�of�the�area’s�history�and�cultural�identity�
and�its�contribution�to�the�Canadian�identity.

� Recognition of the past and continued commitment of� Recognition�of�the�past�and�continued�commitment�of�
residents,�policy�makers,�resource�sectors�and�scientists�
to�seek�continued�improvements�in�regional�
intergenerational�sustainability�

Protected��Areas�on�the�uBoF
� There�is�a�broad�spectrum�of�protected,�semi�

protected�and�special�management�areas�on�the�upper�
Bay of FundyBay�of�Fundy�

� More�emphasis�has�been�placed�on�the�terrestrial�
ecosystems than on the marine and coastalecosystems�than�on�the�marine�and�coastal�
ecosystems,�although�degradation�has�been�significant�
in�both�

� The�range�goes�from�completely�eliminating�human�
presence�and�activity�to�allowing�industrial�extraction�
operationsoperations�

Can�we�Really�Protect�Ecosystems?�
� No�area�is�totally�protected�from�the�intrusive�effects�of�

human�activity�
P l B i h A i d P i i h A i� Polar�Bears�in�the�Arctic�and�Penguins�in�the�Antarctic�
show�traces�of�introduced�noxious�chemicals

� Demonstrating that the planets ecosystems are� Demonstrating��that�the�planets�ecosystems�are�
interrelated�and�cannot�exist�in�isolation�

� Nor can they be a zoo or outdoor museum for theNor�can�they�be�a�zoo�or�outdoor�museum�for�the�
greater�ecosystem�

� Nor�should�they�be�used�to�justify�overuse,�misuse�and�
abuse�on�the�greater�landscape

Types�of�Protected�Areas�1�
� International:
� Fundy�Biosphere�Reserve�(UNESCO)
� World Heritage site Joggins in close proximity (UNESCO)� World�Heritage�site,�Joggins,�in�close�proximity�(UNESCO)
� Ramsar�sites�(2)
� WSHRN�(1)�
� National:�
� Bird�sanctuaries�(2)�– on�the�NS�side�
� N ti l ildlif ( )� National�wildlife�areas�– (2)
� Fundy�National�Park
� Marine�Protected�area�(1)�Musquash,�south�of��FBR( ) q ,

Types�or�Protected�Areas�2�
� National�historic�sites�(1�in�FBR�2,�in�close�proximity)
� Potential�for�a�NMCA�
� Provincial��
� NB�Coastal�area�protection�policy�
� The�Hopewell�Rocks,�Fundy�Trail�(13�parks�on�the�NB�

side�of�BoF)
� P t t d N t l A ( l l i th FBR)� Protected�Natural�Areas�(�2�class�1,�1�class�2�in�the�FBR)��
� Wildlife�management�areas,�buffer�zones,�archaeology�

sitessites�



Types�or�Protected�Areas�3�
� Municipal�
� Watersheds

M i i l P k� Municipal�Parks�
� Trail�areas�
� Partnerships with Conservation groups e g DU &� Partnerships�with�Conservation�groups�e.g.�DU�&�

Sackville
� Conservation�Groups�
� Nature�conservancy�of�Canada�
� NB�Nature�Trust�

D b T il F d F P h C E DU� Dobson�Trail,�Fundy�Foot�Path,�Cape�Enrage,�DU�

d ff ?Are�Protected�Areas�Sufficient?�
� There�are�still�many�sensitive�areas�both�in�the�terrestrial�

environment�and�in�the�marine�environment�that�require�
protection�and�conservation.�The�big�gap�at�present�is�in�p g g p p
the�area�of�marine�protected/conservation�areas.

� But�rather�than�more�protected�areas,�there�is�a�greater�
need for an integrated landscape/marine management planneed�for�an�integrated�landscape/marine�management�plan�
for�the�region.�Protected�areas�alone�are�not�sufficient�

� The�FBR�has�the�opportunity�to�provide�the�forum�to�
bring about more integrated planning Firstly bybring�about�more�integrated�planning.�Firstly,�by�
stimulating�the�dialogue�required�between�resource�
sectors,�the�public�sector,�local�communities�and�
residents of NBresidents�of�NB���

A Complex Mix of Issues andA�Complex�Mix�of�Issues�and�
Agendas�

� Percentage�wise�the�upper�Bay�of�Fundy�has�more�
protected�and�special�management�areas�than�most�
other areas of the Maritimesother�areas�of�the�Maritimes�

� But�the�pattern�that�has�evolved�over�the�years�has�very�
little interrelationship between components And thelittle�interrelationship�between�components.�And�the�
issues�can�be�complex,�disjointed,�confusing�and�a�
challenge�to�evaluate�as�to�their�effectiveness�

� The�FBR�provides�an�opportunity�to�provide�the�
common�forum�necessary�for�collaboration�and�the�
exchange of information across resource sectorsexchange�of�information�across�resource�sectors�

Accountability�
� The�science�and�management�knowledge�and�

techniques�required�for�more�effective�environmental�
management exists today We need to more fully applymanagement�exists�today.�We�need�to�more�fully�apply�
them�to�enhance�management�systems�

� Stakeholders (residents of NB ) need to know thatStakeholders�(residents�of�NB�)�need�to�know�that�
environmental�considerations�are�taking�precedence�
over�profits�and�cost�to�exploiters�

� We�need�a�system�of�‘indicators’�that�gives�an�overview�
of�what�is�changing,�the�rate�of�change,�whether�it�is�
changing for the better or the worst; or staying stablechanging�for�the�better�or�the�worst;�or�staying�stable.�

The Challenge for Conservation inThe�Challenge�for�Conservation�in�
the�Bay�of�Fundy�

� There�is�a�need�for�a�more�coordinated,�cooperative�
and�consultative�approach�to�natural�resource�
management and the protection of vulnerablemanagement�and�the�protection�of�vulnerable�
components�and�critical�processes�of�the�BoF�
ecosystems�y

� The�FBR�is�of�sufficient�size�to�encompass�most�
components�of�the�upper�Bay�of�Fundy�ecosystem,�
and�as�such,�has�the�potential�to�become�a�model�
region�of��sustainable�development�– it�is�up�to�us�
– the residents of NB and NSthe�residents�of�NB�and�NS.�

A Model Region forA�Model�Region�for
Sustainable�Development�

� This�is�the�most�significant�opportunity�that�the�UNESCO�
FBR�Designation�offers�to�the�province�of�New�Brunswick�
and�the�region;�to�be�a�model�region�of�Sustainable�g g
Development

� To�assist�resource�sectors�and�individual�businesses�in�
moving toward that ‘competitive advantage’ position in themoving�toward�that� competitive�advantage �position�in�the�
market�place�

� By�establishing�a�forum�to�facilitate�dialogue�and�the�
exchange of information e g Seminars workshopsexchange�of�information�e.g.�Seminars,�workshops,�
conferences.

� By�increasing�the�public’s�capacity�to�engage�in�resource�
d i imanagement�decisions�



Seven Step ApproachSeven�Step�Approach�
To�Enhancing�Management�Systems�

� 1.�Perform�a�Stakeholder�analysis
� 2.�Set�Sustainable�Development�Policies�and������

Objectives
� 3.Design�and�Execute�an�Implementation�Plan

l S i C C l� 4.�Develop�a�Supportive�Corporate�Culture
� 5.�Develop�Measures�and�Standards�of�Performance

6 P R� 6.�Prepare�Reports
� 7.�Enhance�Internal�Monitoring�Processes

(I tit t f S t i bl D l t)(Institute�for�Sustainable�Development)

Sustainable Development Can BeSustainable�Development�Can�Be��
Good�Business

� It�could�provide�a�competitive�advantage�for�the�
region.�It�has�the�potential�to�creates�opportunities�for:
S li f ‘ ’ d l f� Suppliers�of�‘green�consumers’,�developers�of�

environmentally�safer�materials�and�processes.�
� Firms that invest in eco efficiency and those that� Firms�that�invest�in�eco�efficiency,�and�those�that�

engage�themselves�in�social�well�being.�
� These enterprises will generally have a competitiveThese�enterprises�will�generally�have�a�competitive�

advantage.�They�will�earn�their�local�community’s�
support�and�goodwill�and�could�see�their�efforts�

fl d i h i l b lireflected�in�the�triple�bottom�line.

Diversity is the Greatest AssetDiversity�is�the�Greatest��Asset
of�the�Bay�of�Fundy��

� Characterized�by�rugged�northern�coastline�and�the�
plateau�like�Caledonia�Highlands�of�southeastern�NB.

A b ld i l h li h l di l� A�bold�irregular�shoreline,�sharp�nearly�perpendicular�
cliffs�and�broad�sweeping�salt�marshes

� Forest cover that is typical of the region’s Acadian ForestForest�cover�that�is�typical�of�the�region s�Acadian�Forest�
with�deep�valleys�that�that�incised�into�the�highlands�

� The�high�tidal�variation�couple�with�the�nutrient�flow�
f h h d k f f h hfrom�the�watersheds�make�for�one�of�the�richest�marine�
ecosystems�in�the�world

� A diverse and rich cultural history that contributedA�diverse�and�rich�cultural�history�that�contributed�
significantly�to�shaping�the�Canadian�Identity

Conclusion�

�UNESCO�awarded�the�FBR�international�
d i i i ‘ d f i h’ b d hdesignation�in�‘good�faith’�based�upon�the�
proposal�submitted.�In�accepting�the�
designation the province and region hasdesignation�the�province�and�region�has�
accepted�a�responsibility�to�conserve�and�
preserve this special ecoregion for the wellpreserve�this�special�ecoregion�for�the�well�
being�of�its�residents,�future�generations�
and�the�rest�of�humanityy

Thank�You�! Acknowledgements�
� Fundy Biosphere Reserve (Dr Yves Gagnon University� Fundy�Biosphere�Reserve�(Dr.�Yves�Gagnon,�University�

of�Moncton;�Dr.�Paul�Bogaard,�Mount�Allison�
University,�Frank�Tenhave,�NB�EN;�Arnold�Kearney,�y y
NB�IGA,�et.�al

� Bay�of�Fundy�Ecosystem�Partnership�(Graham�Daborn,�
P W ll J P l )Peter�Wells,�Jon�Percy,�et.�al�)�

� Fundy�National�Park,�Fundy�Enterprise,�
Environmental Trust Fund et al )Environmental�Trust�Fund,�et.�al�)

� Greater�Fundy�Ecosystem�Research�Group
� Canadian Biosphere Reserves Association� Canadian�Biosphere�Reserves�Association�



Contact Information
Peter�Etheridge�

Member�Board�of�Directors,�FBR

pether@rogers.com

Ph 6 6Ph: 506�433�3645�

www.fundy�biosphere.ca



Fundy Biosphere Reserve
Réserve de biosphère de Fundy

Yves Gagnon, Chair

UNB St-Andrews Symposium
August 2008

UNESCO

United Nations Educational, Scientific
and Cultural Organization

Created: November 16, 1945
Mandate:

To contribute to peace and security by
promoting collaboration among nations
through education, science and culture

UNESCO World Heritage Sites
Objectives of program
Encourage the identification, protection and preservation of
cultural and natural heritage around the world considered to 
be of outstanding value to humanity

Some World Heritage sites
Taj Mahal (India)
Pyramids of Egypt
Old Quebec City (Qc)
Village of Lunenburg (NS)
L’Anse-aux-Meadows (NF)

UNESCO Man and Biosphere

Biosphere Reserves Program

Recognizes areas that:
Are typical of one of the world’s major terrestrial or 
coastal ecosystems
Demonstrate innovative approaches to living and 
working in harmony with nature
Demonstrate how to achieve a sustainable balance 
between conserving natural ecosystems and 
biodiversity and fostering sound economic 
development

Existing Biosphere Reserves 

The World*:
529 Biosphere Reserves in 105 countries

In Canada*:
15 Biosphere Reserves in 8 provinces:

British Columbia (2)
Alberta (1)
Saskatchewan (1)
Manitoba (1)
Ontario (4)
Québec (4)
New Brunswick (1)
Nova Scotia (1)

* September 2007



Biosphere Reserves – Core Requirements

Core requirements to obtain a UNESCO 
designation for a Biosphere Reserve:

Three (3) Components
Three (3) Functions

The combination of the three components and
the three functions assures the specificity

of every Biosphere Reserve

Biosphere Reserves – Components
Core Area

Protected area, such as a National Park
Act as a reference point
Area indicative of the Biosphere Reserve

Buffer Zone
Surrounding or adjacent to the Core Area
Managed in ways that support the conservation 
objectives of the Core Area

Transition Area
Act as an area of cooperation
Resources are utilized and managed in a sustainable 
manner to generate revenues

The Bay of Fundy Fundy Biosphere Reserve (FBR)

Fundy Biosphere Reserve – Land Data 

Land data for the FBR:
Total area: 442 250 ha *
Core area: 2 600 ha 
Buffer zone: 26 124 ha 
Transition area: 395 552 ha *

* including the coastal marine area (9 940 ha)

Range in sizes of Canadian BR sites:
1 100 ha (Mont Saint-Hilaire)

to
1 546 374 ha (South West Nova)

Biosphere Reserves - Functions 

Conservation
To contribute to the conservation of countryside, 
ecosystems, species and genetic diversity

Sustainable Development
To foster sustainable development, i.e. development 
that is socially, culturally, economically and ecologically 
sustainable

Capacity Building
To build local capacity by creating a support network 
of scientists, resource managers and policy makers to 
assist communities and resource sectors address 
sustainability issues and concerns



Biosphere Reserves – Operational Aspects 

Biosphere Reserve sites:
Have no jurisdictional authority

Do not set or change regulations

Have no jurisdictional authority or rights bestowed on 
the governing body

Are required to operate within existing laws, regulations 
and jurisdictional guidelines

Convey the message of sustainable development 
across resource sectors and the public at large

Why Seek UNESCO Designation?
Geophysical

One of the World’s richest marine environment 
One of the highest tidal range in the World
Topography defined by bold irregular shoreline with rugged 
near vertical cliffs, that represent the Acadian Forest
Forested river valleys which deeply incise the landscape
Punctuated by waterfalls, rapids and steep rock walls
Broad sweeping salt marshes, mudflats, agricultural lands

One of Canada’s most dramatic and ecological
diverse landscapes

One of the least disturbed areas on the Atlantic
Coast, between Florida and Nova Scotia

Why Seek UNESCO Designation? (cont.)

Geopolitical
Recognition of a special piece of the Atlantic Canada 
maritime landscape and the uniqueness of the Bay of 
Fundy
Recognition of the area’s history and its cultural identity 
in the region and within Canada
Recognition of the past and continued commitment of 
communities, policy makers, resource sectors and 
scientists to intergenerational sustainability

Present Status of the FBR
Interim Board of Directors and Chair are active
Office established at Université de Moncton
Funding obtained

Initial start-up funds (NBETF)
Operational funds (Parks Canada)
Project funds (NBETF)

Operational aspects
Finalize the implementation of the governance
Define an operating strategy
Implement short and medium term projects and activities

Establish Working Groups
Outreach, Education, Research and Monitoring

FBR - Setting a Course

Mission

The UNESCO Fundy Biosphere Reserve is dedicated to 
conserving biodiversity and promoting sustainable 

economic development

Vision

To create a diverse network of partners and stakeholders 
who will work to assist communities and resource sectors 
on the upper Bay of Fundy to achieve a greater level of 

sustainability, while preserving the area’s natural heritage

Fundy Biosphere Reserve – Objectives

Objectives of the FBR:
Provide a forum for dialogue and information sharing 
between communities, resource sectors, government 
agencies and researchers

Create a cooperative network of partners who will 
work to assist communities to achieve greater 
sustainable development

Governance model include:
Research Working Group
Monitoring Working Group
Education Working Group
Outreach Working Group



FBR Interim Board of Directors
Current composition:

Yves Gagnon, Chair Université de Moncton
Paul Bogaard, Vice-Chair Mount Allison University
Arnold Kearney GNB, IGA
Édouard Daigle Parks Canada
Frank Tenhave Enterprise Fundy
Peter Etheridge Member at large 

Mandate:
Obtain the UNESCO designation
Further define the governance
Establish the permanent governance
Initiate the operational aspects of the FBR

Building the Stakeholder Group

Guiding Principles:
Strengthen linkages with stakeholder organizations, e.g. 
BoFEP, Petitcodiac Watershed Group, etc.
Encourage further research and monitoring in the FBR 
through partnerships
Be a catalyst and a conduit for the sharing of information 
between stakeholder organizations
Assist in facilitating the linkages between municipalities, 
government agencies, researchers and resource 
managers

Some Potential Baseline Projects
Baseline socioeconomic study
Watershed classification and study
Monitoring, reporting and restoration initiatives
Community awareness and education program 
Restoration projects 
Natural Resources Atlas for the area 
Sustainable tourism strategy plan 

Set of voluntary operational standards (BMP’s)
Regional plan

Etc.

UNESCO Designation - Benefits

UNESCO designation provides an international 
recognition for:

The Province of New Brunswick, local communities, as 
well as the uniqueness of the Bay of Fundy and the region
The history and culture of the area, and the effort that are 
taking place to preserve our heritage
Past and current integrated management planning efforts 
that promote sustainable development
The willingness of stakeholders to work cooperatively to 
develop and share information for a sustainable 
development of the region

Short Term Opportunities
Information management and dissemination:

Create a Forum for the exchange of information and 
build new partnerships between stakeholder 
organizations with similar objectives in the region

Science based projects:
Establish a monitoring project
Create baseline statistics and data banks of the state 
of the ecosystem 
Longitudinal study of the evolution of the ecosystem
Create a Natural Resource Atlas for the region

Short Term Opportunities (cont.)

Tourism sector:
UNESCO designation is a world class icon 
The environment, history and culture in the area are 
unique to New Brunswick and Canada 
The region has the potential to be a prime destination 
for nature based and eco-tourism
The area could have year round appeal



FBR - Interface with the Tourism Sector

Opportunities for the tourism sector:
Development of sustainable management practices based on 
a conservation ethic 
Development of a sustainable nature based tourism strategy
Assisting in obtaining certification at the national and 
international levels 
Development of eco-tour packages 
Development of interpretation programs 
Development of interpretation centres
Etc.

Assist in setting the ground work for a long term 
approach to ecotourism sustainability in the region

Contact Information
Yves Gagnon, Chair, Board of Directors
yves.gagnon@umoncton.ca

Peter Etheridge, Member, Board of Directors
pether@rogers.com

Fundy Biosphere Reserve / Réserve de biosphère de Fundy
Room / Bureau 127, Pav. P.A. Landry Building
Université de Moncton
Moncton (NB) E1A 3E9
Ph: 506-863-2142

www.fundy-biosphere.ca



The Bay of Fundy Biosphere 
Reserve

St. Andrews Symposium 2008

Graham R. Daborn

BoFEP & FBR
Bay of Fundy Ecosystem Partnership

Established following FMESP meeting in St. 
Andrews, NB 1996.
Established Working Groups, including 
Tourism Working group

Bay of Fundy as a ‘product’
Biosphere proposal for Upper Bay of Fundy

Minas Basin WG Forums: Wolfville, 
Windsor, Truro, then……. Parrsboro
Biosphere Working Group

Challenges for the 
Fundy Biosphere Reserve

Boundary: natural (ecosystem) vs political
Absence of Nova Scotia: Joggins (WHS); Chignecto 
Reserve.
Geological foundations
Biological linkagesg g
Fisheries management
Global trade issues

Re: forestry, agriculture, energy, mining etc.

Temporal changes
Natural
Anthropogenic

Geological foundations

Windsor

1200

How unique is the Upper Bay of Fundy?

Grande Pre

Annual production of Spartina marshes

Fundy’s Biological Connections

Migratory
Shorebirds

Mud shrimp



Fundy’s Biological Connections

Migratory 
Fish & Mammals

Shad
Striped bass
Alewife
Menhaden
Salmon
Sharks
Whales

Diadromous fish
American shad

Alewife

Blueback herring

Striped bass

Atlantic salmon

Rainbow smelt

Figure 3.17 Map of shad migration (After Dadswell 1986).

Bay of Fundy Lobster 
Landings 

1946-2005

Mining & Energy Issues

Aggregate
Basalt
Gypsum
N t lNatural gas
Petroleum
Uranium
Tidal power

ICZM & Forest Stewardship

Sound management 
of the forest is 
critical for 
management of 
downstream coastal 
ecosystems – no 
matter how far away.

‘Local stewardship’ 
is an oxymoron.



Petitcodiac EstuaryPre-causeway
Head of tide

FBR Objectives
Learn and demonstrate how to achieve 
‘sustainable development’
Reflect our international stewardship 
responsibility
Define the values/assets/features to beDefine the values/assets/features to be 
conserved, recognising:

Critical temporal changes: 
Natural
Anthropogenic 

If these are driven by factors external to 
FBR, (how) can they be influenced?

FBR Challenges
Limited public understanding
Leadership vacuum
Difficult trade-offs:

fisheries/tourism/energy development etc.
Local vs regional vs national aspirations
Governance conflicts
Academic support: credit for public service 
activity 
Private sector support

FBR Vision

Minimise the ecological ‘footprint’ by:
Sustainable management of:

WaterWater
Food 
Energy
Shelter

Accommodating change
Natural & anthropogenic
Demographic 

There is one thing 
stronger than all the 
armies in the world;
and that is an ideaand that is an idea
whose time has 
come.
Victor Hugo



Summary: Response to the Keynote 
Maria Recchia 

 
I learned about the Biosphere Reserve concept 12 years ago in university.  I was excited by its 
application to the fisheries, in which I am involved.  The fact it is a protected area allows for 
sustainable development.  Until now there has been no mechanism for regulation or 
management, but the Biosphere Reserve designation provides a good basis for building a 
management structure and a mechanism to say, “No,” to development.   There is important 
symbolism in the designation. 
 
Most projects do go ahead, but we should advocate for what should not happen.  Who should 
have the authority to say, “No”?  It’s not the local community right now.  The role of elders in 
the aboriginal community is compelling. 
 
The Biosphere Reserve has a lot to offer, but its primary role should be in advocacy. 



David A. Ganong 
St. Andrews Symposium 

Response to the Keynote on the Fundy Biosphere Reserve 
17 August 2008 

 
• First, I’d like to say how pleased I am to have been invited to participate in the 

Symposium.   
• I would also like to commend Yves Gagnon, Peter Etheridge and the many dedicated 

New Brunswickers on their committee who worked tirelessly for nearly a decade to 
achieve the UNESCO Biosphere Reserve designation.  This is a terrific contribution to 
New Brunswick that I, as a business person, believe will have tremendous benefit for the 
Province, as the other panel members have already talked about. 

• As I’ve said and as you know, I’m primarily a business person.  When it comes to 
sustainable development, the environment, the future of the planet, the stereotypical 
business person is usually viewed as the “bad guy” who’s prepared to sacrifice anything 
and everything to make a profit. 

• This one dimensional view is unfortunate, because it frequently means that business 
people are excluded from or ignored in the dialogue on the critically important matters of 
environment, conservation, preservation and ecology. 

• That’s why I’m pleased to hear Peter and Yves talk about sustainable economic 
development in the context of the Fundy Biosphere Reserve and to see that the executive 
director of Enterprise Fundy was and is an integral part of the FBR project. 

• While I am not here to speak on behalf of the entire business community, I can say that I 
and a great many of my business colleagues, not only in Canada but around the world, do 
share a very direct and active interest in the long-term health of the environment. 

• As you know, I grew up in Charlotte County and enjoyed the benefits of a childhood and 
adolescence lived in the great outdoors.  The natural environment very much shaped my 
character and my attitudes toward life.  And it’s certainly been one of the driving factors 
in keeping Ganong Brothers Chocolate headquartered in this province and in this area. 

• For more than 100 years, more than four generations, the Ganong family has maintained 
its business in the place where our roots are.   

• Every good business aspires to this kind of longevity.  That’s why short-sighted profit-
taking at the expense of the environment ultimately doesn’t make good business sense. 

• For a business to survive more than a decade or two—and only a very small percentage 
of them do—that business must care about and be involved in the community and the 
environment in which it is located. 

• In the case of Ganong Brothers Chocolates, we have been involved in the development of 
the Ganong Nature Park located at Todd Point on the St. Croix Estuary, on land once 
owned by my uncle and company predecessor, Whidden Ganong.   

• I cite this example not to boast about my company, but to get at a topic that has been 
gaining attention over the past three years or so: nature-deficit disorder. 

• This term has been coined and widely promoted by Richard Louv.  It is described in his 
book “Last Child in the Woods,” for which he received the 2008 Audobon Medal. 

• Louv is an American journalist, living in North Carolina, who co-founded the Children 
and Nature Network, a movement that has spread to Canada.  The Children and Nature 
Network aims to get children away from the television, the computer, the video games, 



even away from organized sports, and out into the forests, rivers, parks and green spaces 
to freely play and enjoy nature. 

• Louv’s thesis, which is supported by a significant amount of international scientific 
research, is that over the past 30-to-40 years humans have lost touch with nature, to our 
considerable detriment. 

• It’s not just a loss of appreciation or concern for the environment.  Nature-deficit disorder 
contributes to childhood obesity, stress, and attention deficit disorder, among a great 
many other problems. 

• U.S. studies have shown that children can identify more Star Wars and Pokemon 
characters than they can birds or insects; that in any given week only six per cent of 
children play freely outside; that even in Canada, television viewing and internet use per 
week continues to increase year-by-year. 

• While these studies are US-based, and we’re inclined to believe Canadians are more in 
touch with their environment, I’m not so sure we have reason to be smug. 

• This fall, the Canadian Wildlife Federation and Environment Canada will launch the “Get 
Out” campaign, a series of public service ads aimed at motivating children—and their 
parents—to go outside and explore the natural world. 

• The benefits have been shown to be significant.  Obviously, getting outside to play can 
help to counteract the obesity epidemic that’s afflicting young and old alike.  Beyond 
that, reconnecting with nature has been shown to result in improved mental health, 
reduced stress, better concentration, a greater willingness to take risks, higher self-
esteem, heightened civility and less crime, more creativity and better achievement in 
school, increased independence and initiative-taking. 

• Clearly, this should be of vital interest to everyone, but to businesses whose bottom line 
depends on the health and wellness of their work force, now and in the future, addressing 
the nature-deficit disorder is essential. 

• The Fundy Biosphere Reserve has made a commitment to be a model for the province in 
fostering sound economic development in balance with conserving ecosystems and 
biodiversity.  Along with its national and international profile, the Fundy Biosphere 
Reserve can have a tremendous impact on the well-being of New Brunswickers—for the 
benefit of education, health and wellness, social order, cultural development, 
environmental conservation, and, of course, business. 

 



Summary, Julian H. Walker remarks:   
“The Fundy Biosphere is not a Bubble” 
Fundy Biosphere Conference, St. Andrews, Aug. 2008 
 
I note at least three great and memorable observations in the keynote address. I highlight three in 
particular: 
 

• “The high tidal variation coupled with the nutrient flow from the watersheds make for 
one of the richest marine ecosystems in the world… 

 
• “There continue to be trends that have significantly 

affected and altered biodiversity in the area. A number of species have been expatriated, 
others are threatened and some are endangered…  

 
• “The cumulative effect of the modern industrial 

machine has had far reaching consequences for both 
environmental and human health… 
 

The main message for me from these quotes, is that Fundy is an incredibly rich and fragile eco-
system.  And, that the modern industrial machine poses the greatest threat to that eco-system. 
 
I would agree with the keynotes that sustainable development meets much of the challenge of 
protecting the Fundy Biosphere. However, in my view it can’t do it all, activist government is an 
important part of any protection. 
 
My main message is that wonderful though it may be, the Fundy Biosphere Reserve, is not a 
Bubble, it is not a perfect protection of this incredible place. Here are two simple points: 
 
Firstly, the Fundy Biosphere is fairly narrowly defined to areas in the upper end of the Bay, and 
most, if not all, of the worst threats to its environment come from the lower end of the Bay. 
 
The first caution leads to the second.  That is, that in our age all great environmental victories are 
political victories.  If politics is the preserve of human beings, almost all environmental victories 
in our age depend on actions by humans, carried out as a specific act of will in the political 
sphere.  It will take much more significant acts of will by the Canadian government, for instance, 
if the melting of the permafrost in Northern Canada, and all its implications for sea-level rise in 
the Bay of Fundy, is to be stopped.  
 
But leadership must come from the public sector.  There are many examples of concerted 
political action making a difference, but there is possibly no better example of concerted political 
will resulting in a greater success for the Bay of Fundy environment, than the campaign against 
the Pittston Oil Refinery project which preoccupied us for a whole decade beginning in the early 
Seventies. 
 



You will remember that Pittston, an energy company with a very poor environmental record 
intended to bring VLCCs (Very Large Crude Carriers) that is, four times the length of a football 
field, through the Canadian Waters of Head Harbour Passage.  
 
 The grounding and break up of a tanker at low tide off Campobello would have resulted in a 
mega-slick of crude oil headed up the Bay of Fundy, within hours.  The fight against Pittston was 
strong and concerted, but it did not involve the incredible degree of local community support 
mustered by Janice Harvey and many others in Save Passamaquoddy Bay to keep LNG out of 
Passamaquoddy Bay.  It was a different era. 
 
The anti-Pittston battle was also particularly notable due to the very strong leadership shown by 
the Roosevelt Campobello International Park Commission.  Canadian members of the 
Commission were appointed personally by Canadian Prime Minister Pierre Elliot Trudeau.  Most 
knew him, and several pressed their case forcefully with him. 
 
As we all know, the federal Canadian position became absolutely definitive.  The capacity of 
Canadian civil servants to act strongly in the public interest when they know that their political 
masters have set a clear policy direction was aptly demonstrated in the Pittston case. 
 
In particular, the scientists at the Biological Station in St. Andrews responded with a spectacular 
determination to demonstrate the environmental dangers of this refinery.   
 
In today’s era, Dr. Rob Stevenson has also demonstrated extremely effective leadership with the 
current fight against LNG in Passamaquoddy.  But, it’s fair to say, the same “full court press” of 
the scientific community is not as easy for LNG. And despite the terrific leadership of MP and 
cabinet minister Greg Thompson on this issue, I do not sense as strong a position coming from 
the Prime Minister’s Office. 
 
Fortunately, the rock solid federal position against the passage of VLCC’s through Head Harbour 
Passage resulted, along with other developments, stopped Pittston. In the process it set a 
precedent which has been upheld by the current Canadian government refusing the passage of 
LNG tankers through the same waters.  
 
And, major threats to Fundy did not end with Pittston. Despite the fact that the Irving Canaport 
near Saint John has operated free of a major oil spill has not resulted from the operation of the 
mono-buoy off Irving Canaport, initiated in 1999, the risk is always there and shipping will be 
more complex in that area with the upcoming commencement of LNG operations at Canaport. 
As well, the second refinery will have a major impact on shipping and the danger for the bay, of 
a major oil spill. 
 
Conclusion 
Politics is about people’s concerted action to achieve goals.  We cannot underestimate the 
importance of public support for the Fundy Biosphere project in bringing politicians to do the 
right thing.  
 



The great journalist and author, E.B. White decried in a 1975 article in the New Yorker 
Magazine, the difficulty of local people and governments to carry the day in fights like the 
Pittston Oil refinery project.  
 
But says, White, eventually times will change, and I quote:  “One thing the writer knows will 
happen is that on some not too distant night, a frog will awake, raise his voice…and be joined by 
others. The writer will feel a whole lot better when he hears the frogs.” 
 
My. Chairman, I would say that the future of the Fundy Biosphere depends on hearing lots more 
of those frogs, in more ways than one.  Thank you. 
 
 
 



Passamaquoddy
As with all things:

I must ask your patience while we wade y p
through the rhetoric to get to where we need 
to go!

Not Gauguin’s questions but. . .

Who. . .
What. . .
Why. . .y
When. . .
Where. . .

First “quiz”: Can anyone name my reference on this?

Who are we?

We are Passamaquoddy, members of the 
Wabanaki Confederacy . . . a union of 
Tribes located in the East living in what is g
now known as the New England States and 
the Maritimes. 

What?
What are we about?

A People Indigenous to the very territory 
where you now rest your feet.

What are the issues?
Land, rights, resources. . .the ones you usually 
hear about

and. . .
Ancestors, traditions, culture, language- the 
ones you need to hear about.

Why?

Why am I here?
Hint

interaction between humans and nature in. . . interaction between humans and nature in 
the Bay, past, present and future!

also
John McLaughlin- heart of the story, culture.

. . .St. Andrews Symposium, Aug 17, 2008



When?

Our existence here spans over twelve 
thousand years (Bruce J. Bourque, Twelve Thousand 
Years: American Indians in Maine).

Hence
Past. . . We can connect you to a history of the Bay, most 

others can not.
Present. . . After 12000 years we are not likely to go away

Thus, we too have a 
Future. . . Which needs to be protected

Where do we fit?

Wabanaki
Confederacy

Penobscot
Penobscot River

Passamaquoddy
Scoodic River

Maliseet
Wolistook River

Mi'qMaw
St. Lawrence River

Where are we?

Just  a little more rhetoric:

If my “claim to fame” is the past, what do I have to 
offer?

How ‘bout the other eleven thousand six hundred 
years? (I understand that some of you representyears? (I understand that some of you represent 
groups that have been in existence since 1999, or 
my beloved BoFEP, all of 12 years)

To do this I must find a way to convince you that 
history is not just 400 years old (John- referencing 
1604), or 200 years (Town of St. Andrews) or that 
science arrived here 125 years ago!

This is where I believe we need to go!

Was it that Native People did not understand 
science?

Or could the problem be that we do notOr could the problem be that we do not 
understand Native science?

Perhaps I need only introduce you to one of our 
scientists!



Without instruments. . .

Every day, he would check temperature, 
salinity, oxygen and nutrient values to 
determine the best location for a variety of y
species (the “d” word remember, 
“diversity”) to live and reproduce in large 
numbers, successfully, “sustainably”!

That’s right ladies and gentlemen. . .
the first scientists weren’t even human!

After he did his research he knew exactly where he 
would live for thousands and thousands of years.

Until we came along!
We should be envious of him as a scientist, 

because he was better equipped to study the q pp y
oceans. He would go to depths where we 
could only go by donning a metal 
exoskeleton and he could stay down for long 
periods at a time, without “depressurizing”.

Believe it or not. . .

This is no joke. You see the definition of science is:
knowledge covering general truths or the 

operation of general laws especially as obtained 
and tested through the scientific method (in this 
case- trial and error, which we still use today!)

Nowhere in here is it registered® as the domain of 
“man”!

Did you know. . .
That Passamaquoddy seagoing canoes entered the waters at the head of 

the Bay to ride the currents from the south tip of Grand Manan into a 
Mi’kMa village in Nova Scotia known as Bear River?

Meanwhile, Mi’kMa seagoing canoes were entering the waters off Nova 
Scotia to ride the currents to the Northern tip of Grand Manan.

I 1965 I di d hi h h f h B li i hIn 1965, I studied this gyre at the mouth of the Bay not realizing that my 
ancestors were generations ahead of me. They were the original 
“oceanographers”. While I would require ocean going vessels, drift 
bottles, sea-bed drifters, calculators, special slide-rules, a team of 
technicians and scientists, large facilities and sums of money, they had 
the advantage of thousands of years of experience and knowledge 
which they would “data mine” into a life style that would “sustain” 
them( here is the proper use of the word) through millennia (once 
again), until the “other” culture came along!

Sometimes the best science is 
“observation”!

We must not be so arrogant as to believe that we the 
only creatures on this planet who appreciate and 
understand things.

This might explain why things have gone so terribly 
wrong over the past 50+ years.

I heard it in this room. . .NOT ON OUR WATCH!
Then I might ask: WHO’S WATCH ARE WE 

ON?????



We have to:

• See
• Observe
• Understand• Understand
• Learn
• Act
The last being the most difficult to implement!

The statement:

“This panel will focus on the interaction 
between humans and nature in the Bay, 
past, present, and future.”p , p ,

The past is ours to share, hoping the lessons 
learned will not be lost.

The present will determine if we have a 
future. 

The rest of the statement:
Participants will look at the impact of the 
fishery, aquaculture, tourism, tidal power, and 
increasing development balanced against the 
responsibility to celebrate, protect and sustain, 
the natural ecosystem of the Bay.

Reality check!

LNG

St. John Harbour Refinery



Point Lepreau Colson Cove

BAYSIDE QUARRY

Lest we forget. . .
Pulp and Paper (trees, trees, and more trees)
Aquaculture (Do not abandon the “wild species”)
Ship Traffic (Large whales could not possibly be struck by large 
ships entering the Bay. . .MIT expert on whales)
Potash Mining (emptying incredible quantities of salt into the Bay)
Fishing (Give a man a fish. . .feed him for a day

Teach him how to fish. . .feed him forever
Hugh’s addendum

Give him a license and he’ll deplete the resource)

Reality is. . .
This is now, and. . .we are late!

How much more of this “Natural 
Ecosystem” do we need to “protect”?

How much more can the Bay afford to 
“sustain”?

How much longer can we remain silent 
to what is happening to what we are 
referring to as one of the “wonders of the 
world”? I too am starting to “wonder”?

To quote Edmund Burke:

“The only thing necessary for evil to flourish 
is for good men to do nothing”!

We can argue that these are not evil or thatWe can argue that these are not evil or that 
they are necessary evils; but the bottom line 
is that evil things are happening in our Bay!



I would suggest:

That you might look at my People as the 
“indicator species” to determine what will 
happen when a people lose access to all that pp p p
is natural (I am uncomfortable with the term 
“natural resources”)!

Might I also suggest:

That you should consider as your mandate not 
to celebrate, protect and sustain (present?) 
but a return to the “natural ecosystem of y
the Bay”. This would indeed be worthy of a 
celebration (linking the past with the 
future).

Do I see things differently?

When David G. mentions the Park, he could see 
the beauty: whereas I could see the Quarry!

Where tourists see whales: I see the absence of 
whales.

What you call the “Right Whale” I would call the 
“Wrong Whale” (to his way of thinking)!

Where you see economic development I see 
ecological disaster!

Where you see:

• Little “oxygen generators” planted by industry: I see 
the absence of large canopied forests (real oxygen 
generators) removed for profit

• This forest (sounds like a production to me) brought 
to you care of the I _ _ _ _ _ Corporation; I see 
clearcutting, extinct species and a monoculture 
plantation (Moncton, no diversity here though part of 
the Biosphere reserve). 

Why might I see things differently?

The home I long for is one I know but have 
never seen for it is neither a house nor a 
place but of much more significance to my p g y
very existence as a Native. For the sake of 
eloquence I would refer you to the words of 
the late anthropologist W.E.H. Stanner. . .

No English words are good enough to give a 
sense of the links between an aboriginal 
group and its homeland. Our word ‘home’, 

d i h h i b dwarm and suggestive though it may be, does 
not match the aboriginal word that may 
mean ‘camp’, ‘hearth’, ‘country’, 
‘everlasting home’, ‘totem place’, ‘life 
source’, ‘spirit center’, and much else all in 
one.



Our word ‘land’ is too spare and meagre. We 
can scarcely use it unless with economic
overtones unless we happen to be poets. 
Th b i i l ld k f ‘ h’ dThe aboriginal would speak of ‘earth’ and 
use the word in a  richly symbolic way to 
mean his ‘shoulder’ or his ‘side’. When we 
took what we call land, we took what to 
them meant hearth, home, the source and 
locus of life, and everlastingness of spirit.

At the same time, it left each local band bereft 
of an essential constant that made their plan 
and code of living intelligible.

O i b k d t l t thi hOur compass is broken, do not let this happen 
to you!- - -HMA. . .

St. Andrews Symposium on the Bay of Fundy, 2008

I need you to understand, perhaps because my People 
are defined by the very Bay you are here to study! ALSO

Ps- We never did get to the language, where I 
have the solution to Saint/St. John ! Once 
again, a “solution from the past” but one 

’ll f h f k hwe’ll save for the future, you know, the 
next time we meet!

nor. . .

Did we get to discuss the “life” of the Bay, for 
here is a passion few understand and a 
whole presentation in itself (right Graham)?



 

Seabird ecology in the Bay of Fundy  
Tony Diamond, ACWERN1 at the University of New Brunswick. 

 
Seabirds are widely used as bio-indicators of marine ecosystems. Here I want to outline briefly 
both the global importance of the Bay of Fundy to seabirds in general, and what a narrowly-
focused look at the seabirds breeding on one small island can tell us about changes in the system. 
 
First I want to consider the global importance of the Bay of Fundy as a site of  enhanced 
biodiversity. The constant extreme mixing of water engendered by the world’s highest tides, 
combined with the inflow of cool water from the Labrador Current, drive primary production in 
the ocean; and the steep changes in undersea topography (bathymetry – Figure 1) create local 
surface concentrations of organisms that can’t swim against the currents, creating dense 
concentrations of plankton above breaks in slope of the ocean floor and in the lee of islands such 
as Grand Manan. These predictable patches of high density of plankton are the fast-food joints 
that attract marine predators from around the world, from subantarctic seabirds to Caribbean 
whales and Mediterranean tuna. The concentrations of whales in the outer Bay of Fundy are a 
well-known world-class attraction, widely publicised by no less than Tourism New Brunswick. 
 
The steep slopes between the Grand Manan basin to the southeast of Grand Manan island, and 
off Brier Island NS, are the major concentrations of ocean productivity. 
 

Figure 1.  Bathymetry of the Bay of Fundy 

Bathymetry (ocean floor depth) of the Bay of Fundy

(Bedford Institute of Oceanography)

 
 
Two examples of biological hotspots are worth noting from the bird world. One is well-
established as a tourist attraction in the upper Bay of Fundy, around Shepody Bay and the Minas 
Basin. In early August flocks of sometimes hundreds of thousands of small brown birds 
assemble here on the mudflats to feed at low tide on mud shrimp, dodging the  
migrant predatory birds such as Peregrine Falcons (Falco peregrinus) and Merlins (F. 
columbarius) for which they provide a conveniently accessible snack bar. These Semipalmated 
Sandpipers (Calidris pusilla) concentrate here from breeding grounds across the arctic; over 90% 
                                                 
1 Atlantic Cooperative Wildlife Ecology Research Network 



 

of the world’s population gather here every summer to fatten up, in a short two-week layover, for 
their non-stop transoceanic 2-3 day flight to wintering grounds in northern South America. 
During their two weeks in the Bay of Fundy they need to double their weight to provide enough 
fuel (as fat) for that flight over the ocean. The amount of food available in the mudflats is 
therefore absolutely critical to their survival, and is jeopardised by changes to the ecology of the 
mudflats by developments in, or upstream of, those mudflats: the Petitcodiac River and Minas 
causeways are but two examples. 
 
Another shorebird for which the Bay is – or was – a critical fall-migration staging ground is the 
Red-necked Phalarope (Phalaropus lobatus), which used to pass through here en route between 
arctic breeding grounds and tropical oceanic winter quarters, in numbers in the millions until the 
late 1980s but now in much smaller numbers. 
 
Moving now to the outer Bay of Fundy, where we will be spending most of our time from now 
on; if you have been whale-watching in the summer or fall – especially if the whales are hard to 
find – you may have noticed other, smaller creatures on the sea around the boat. The most 
numerous of these are tiny black-and-white Wilson’s Storm-petrels (Oceanites oceanicus – 
Figure 2), delicately pattering along the surface to keep their balance while reaching down to 
pick barely-visible planktonic organisms from the surface. These birds breed on remote rocky 
islands in the subantarctic and migrate north in their winter – our summer – to feast on the 
marine cornucopia offered up by the Fundy tides. Storm-petrels are named after the habitat of 
this species of apparently walking on water as Saint Peter tried to do, reputedly with much less 
success; the only human known to have succeeded in walking on water was nailed to a tree for 
his pains, but these birds mastered the trick several million years ago. Every time I see these 
birds I still find it hard to credit the ability of these birds to negotiate the storms of the open 
Atlantic Ocean in all weathers for 30 years or more with a body weight of 30-40g – about 3 
tablespoonfuls of sugar.  
 

Figure 2.  Wilson’s Storm-petrel 
 

 
       (Chris Ciccone) 

 
 
 

More obvious than the petrels – because they are much larger – are two species of shearwater 
(Great Puffinus gravis and Sooty P. griseus); related to petrels, they too have come north to the 



 

Bay from breeding grounds on remote islands in the south Atlantic or further south. The 
commonest species, the Great Shearwater, is extremely abundant on both sides of the North 
Atlantic throughout our summer and early fall. We have long known their general distribution 
and approximate timing of their migration, but we didn’t know if they favored particular parts of 
the Bay while here, or what route they took between here and their South Atlantic breeding 
grounds. Rob Ronconi of the University of Victoria and the Grand Manan Whale and Seabird 
Research Station has been catching these birds at sea off Grand Manan, fitting a few with 
satellite transmitters (REF).  
 
These results of Rob’s from 2006 show that they spend most of their time in particular relatively 
small parts of the Bay; the major “hotspots” (the darkest colour in Figure 3) are southeast of 
Grand Manan, at the edge of the Grand Manan Basin, and on Long Eddy to the north of Grand 
Manan; both areas well known for their concentrations of whales. 
 

Figure 3. Distribution of tagged Great Shearwaters in the Bay of Fundy, summer 2006 (R. 
Ronconi) 
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Figure 4. Migrations of 6 Great Shearwaters from the Bay of Fundy (R. Ronconi) 
 
 

 
 

The routes taken by shearwaters to return to their breeding grounds (Figure 4) were quite 
unexpected; rather than fly due south, following the continental shelf of the western Atlantic, 
they crossed the Atlantic to the coasts of western Europe and West Africa, nipping back across 
the tropical Atlantic to the continental shelf off Brazil and following that shelf south to spend a 
month or so off Argentina before pushing due east to their breeding grounds on Tristan da Cunha 
and Gough Island in the South Atlantic. So this is another bird that breeds thousands of 
kilometres away from the Bay of Fundy but for which the Bay is nevertheless a crucial link in its 
global life-cycle. 
 
The movements of shearwaters, storm-petrels, whales, tuna, sandpipers and phalaropes illustrate 
the global importance of the Bay to a wide variety of marine life, and emphasise the need for us 
to exercise stewardship for international as well as regional resources. 
 
I want now to turn to seabirds that breed within the Bay of Fundy. Most of them migrate 
elsewhere to winter, but their breeding here is testimony to the importance of not just the oceanic 
part of the Bay of Fundy ecosystem, but its many small islands where seabirds nest. Many of the 
ecological trends we see in the Bay seem to represent some degree of degredation of the system, 
but it is only fair to point out that several species of seabird have increase their breeding range in 
the Bay in recent years. There is abundant evidence of how much we have lost from the Bay of 
Fundy (Lotze and Milewski 2004), and we rarely celebrate the gains that have also been made. 

Transatlantic 
migration
of 6 Great 
Shearwaters 
fitted  with 
satellite 
transmitters
in the
Bay of Fundy,
fall 2006

R. Ronconi 2007



 

Black-legged Kittiwakes (Rissa tridactyla)– a small cliff-nesting gull most commonly associated 
with arctic and boreal waters – colonised South Wolf island in the early 1990s, and moved to 
Whitehorse Island a few years later (Kehoe and Diamond 2001).  
 
Whitehorse was also the site of a recent (1999) unsuccessful attempt by Northern Gannets 
(Morus bassanus) to breed in the Bay of Fundy for the first time since 1885 (Corrigan and 
Diamond 2001). 
 

Figure 5. First nesting of Northern Gannet in the Bay of Fundy since 1883. 
 

 
 

Common Murres (Uria aalge) used to nest in this region only on the Yellow Murre ledges south-
east of Grand Manan, but in 2002 they colonised Machias Seal Island after spending 4 years 
prospecting it in groups several hundred strong (Bond and Diamond 2006).  
 
Razorbills (Alca torda) – close relatives of murres – also colonised South Wolf a few years after 
the kittiwakes did – indeed on the same cliffs (Mawhinney and Sears 1996) – and have continued 
to expand their range southward into the Gulf of Maine. The colony on Machias Seal Island 
appears to be the source of much of this expansion; birds we have banded there, as chicks, are 
now nesting on at least two other islands in the Gulf of Maine. 
 
Another recent coloniser is the Ring-billed Gull (Larus delawarensis), first found nesting in the 
Bay (on Manawagonish Island off Saint John) in 2002 (McAlpine et al. 2005). 
 
A recent discovery (by UNB and MUN under  the ACWERN umbrella) is that the Razorbills 
breeding on Machias Seal Island are connected – by exchange of individual breeding birds – not 
only with nearby colonies in the Gulf of Maine, as might be expected, but with colonies at the far 

Northern Gannet, Whitehorse Island 1999: 1st nesting in Bay of Fundy since 1883



 

end of the North American breeding range, off southern Labrador; and even across the Atlantic 
with Scotland, whence two chicks banded have come to breed in Labrador (Lavers et al. 2007). 
Thus the changing distribution of these birds may reflect events far away from the Bay of Fundy. 
 
I want to turn now to an even more local perspective from our 14-year studies on the seabirds 
nesting on one small island in the Bay, using this unique site as a window into recent changes in 
the system (Diamond and Devlin 2003). This small treeless island (Figure 6) is occupied all year 
by two lightkeepers, and in summer by two or three students from our research team.  
 

Figure 6. Location of Machias Seal Island at the outer edge of the Bay of Fundy. 
 

 
 

 
 
 
The most important inhabitants, though, are the seabirds: Puffins (Fratercula arctica), 
Razorbills, Common Murres, Arctic (Sterna paradisaea) and Common Terns (S. hirundo), 
Leach’s Storm-petrels (Oceanodroma leucorhoa), Common Eiders (Somateria mollissima), and 
as of this year, Black Guillemots (Cepphus grylle). All these species carry prey in the bill back to 
the chicks, giving us a brief opportunity to identify the prey before it disappears down the gullet 
of the hungry chick. 
 
We have records of this tern colony going back to 1873 (Mackinnon and Smith 1983). They have 
been nesting there at least as long as Ganongs have been making chocolates in St Stephen! Only 
once in that period did the birds abandon the island, in 1944, until 2006. They abandoned again 
in 2007, and 2008; so an “extreme event” recorded once in the previous 130 years, has now 
occurred three years in a row (Figure 7). Note that the birds did not die – they moved mostly to 
other islands in the region, though some must also have gone elsewhere (i.e. outside our study 
area). 
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Figure 7. Numbers of terns nesting on Machias Seal Island, 1969-2006 

 

 
 
The major possible causes of the collapse of the tern colony are: 
 

• Lack of food; 
• Bad weather, especially cold and wet around hatching time (i.e. before chicks have 

developed waterproof plumage and can regulate their own body temperature); 
• Disturbance by tourists and researchers; 
• Predation by gulls. 
• Disturbance by a wind turbine (installed in 2006); 

 
Looking first at food supply; the apparently “preferred” prey item, juvenile herring, has declined 
in all species over the last 14 years, especially after the year 2000; Figure 8 shows the proportion 
of food items delivered to all four “focal” species (i.e. those monitored systematically) from 
1995 through 2008. The measure is “percent by number” i.e. the proportion of items, not by 
biomass; since herring are heavier than most of the other prey items (krill and fish larvae, 
especially) the proportion would be greater than shown here if measured by biomass. In figure 9 
the bird species are lumped together and the trend line drawn, showing a highly significant 
decline throughout this period. There was a “step” down in the trend in 2001, in all species, but 
the decline had started before that. 
Figure 8. Proportion of herring (by number) in diet of 4 seabird species on Machias Seal Island, 

1994-2008. 
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Averaging all species together, this is a statistically highly significant decline, at a rate equivalent 
to approximately 5% fewer herring in overall seabird diet each year. 
 

Figure 9. Decline of herring in diet of 4 species combined. 
 

 
 

 
Essentially we have moved from the situation illustrated in the top left of Figure 10, to that in the 
bottom right: puffins have moved down the food chain one trophic level (from fish to krill and 
fish larvae) in a few years. 
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Figure 10. Puffins with typical meals delivered to chicks, 1995-2000 and 2002-2006. 

 

 
 
There are several candidate explanations for the reduction in availability of young (less than 1-
yr-old) herring as food for the seabirds. These are of two classes: “bottom-up” and “top-down”. 
Ecologists distinguish between these two broad classes of influence on the structure of biological 
communities: “bottom-up” refers to control from the base of the food chain, through changes in 
productivity leading to changes in the food available to successively higher trophic levels, 
contrasting with “top-down” effects whereby predators high up in the food chain control the 
abundance of their prey. Marine systems have traditionally been viewed as under “bottom-up” 
control, but events such as the crash in Canadian cod stocks (cod being a major predator of other 
species, especially bottom-living invertebrates such as lobster), and the global decline in 
predatory fish (by human harvesting – Pauly et al. 1998) leading to significant changes in the 
structure of many marine foodwebs around the world, have led to a re-evaluation of that view. 
The marine ecology paradigm is shifting from bottom-up control to a mixture of bottom-up and 
top-down (Worm and Myers 2003). Bottom-up changes that might have affected the availability 
of juvenile herring include a sharp drop in phytoplankton in 2000, possibly related to incursion 
of cold water from the Labrador Current downstream of melting ice in the Arctic (Pershing et al. 
2005); and a shift from diatom-dominated to dinoflagellate-dominated communities may also 
have contributed (diatoms being more nutritious to the zooplankton that consume them, and are 
in turn prey for young herring). 
 As for changes in top-down controls, the major predator of herring in this region is Homo 
sapiens in the role of fisherman. While neither the Canadian Department of Fisheries and Oceans 
(DFO), nor their U.S. equivalents, will confess to over-fishing this species in this region, fishing 
quotas in the Bay of Fundy have been reduced in recent years, the mid-water trawl fishery in the 
Gulf of Maine has been cut back, and DFO’s Herring Stock Assessment shows the lowest 
biomass and highest fishing mortality recorded since the 1960s (Power et al. 2005). So the 
possibility that herring have been over-fished to the point of reducing the availability of juveniles 
to seabirds is still open. 

1995-2000

2002-2006



 

 
Bad weather  (rain and cold around hatching time) was implicated in the breeding failures of 
2004 and 2005, when many chicks died shortly after hatching, but not in subsequent 
abandonments (because breeding did not progress to the point of chicks hatching). 
 
Disturbance by tourists and researchers is a concern in all studies of colonial birds; it is not 
possible to measure their demographics (reproductive and survival rates) without causing 
disturbance, and obviously we don’t want to use measures that we have influenced. Two 
Honours studies, in 1995 and 2001, compared the nesting success of Arctic Terns in areas 
disturbed only by researchers,  areas disturbed by tourists (who visit daily, up to 30 a day), and 
areas disturbed only to measure nest success. In both studies (Morrison 1996, Gagnon 2001) nest 
success did not differ significantly among these areas, but the non-significant trend in both 
studies was towards higher nest success with more human disturbance. We attributed this to the 
effect of people scaring gulls away.   
 
Predation by gulls  was identified in the first recorded abandonment in 1944, along with food 
shortage, as contributing to that abandonment. Prior to the year 2000, the CWS caretaker on the 
island was empowered to “shoot to scare” any marauding gulls (occasionally scaring them to 
death) and this kept gull predation (of tern eggs and chicks) to such a low level that we could 
claim with some justification to be studying the birds in an essentially predator-free environment. 
This was not quite complete, as the colony was (and still is) visited regularly throughout the 
summer by Peregrine Falcons -  probably breeding on nearby Grand Manan Island, or the Maine 
coast - which take probably several dozen adult terns each year. However they do not take eggs 
or small chicks, and although they affect the terns’ behaviour somewhat, we have no evidence 
that they caused the colony to abandon. From 2001 on, for a variety of reasons quite unconnected 
with need to control the predation on terns by gulls, the CWS caretaker no longer shot gulls, and 
the measures taken to deter them – chiefly firing a variety of “pyrotechnics” from a starter pistol 
– continue to entertain the gulls while not deterring them from depredating other seabirds. Now 
there are no tern eggs to eat they have turned their attention to Murres, Razorbills and Puffins, 
and have already driven Murres from laying in exposed sites to laying only under cover. The 
impact of gull predation on tern eggs has increased visibly since 2000, and was directly 
implicated in the initial abandonment in 2006; in that year, two-thirds of the eggs laid in our 
regularly-monitored plots were taken by the time we carried out the regular island-wide census, 
and the colony was abandoned soon afterwards (Diamond 2007). 
 The number of gulls using MSI as a snack bar has not increased, but their predatory 
behaviour has. Both Herring (Larus argentatus) and the larger Great Black-backed Gulls (L. 
marinus) nest in small numbers on nearby Gull Rock, and try to nest occasionally on MSI itself; 
any nests we find are destroyed, but dozens to hundreds of gulls of both species continue to 
“hang out” throughout the summer. Many gulls now loaf regularly on prominent rocks – “look-
out” points – within the colony, from which they patrol regularly among the nesting seabirds in 
search of eggs and small chicks. Deprived of  the easy prey on tern eggs (and chicks) on open 
ground, they turned first to murre eggs laid in the open, and now search for Razorbill and Puffin 
eggs and small chicks in the rock crevices and burrows where these species nest.  
 The terns were important components of the seabird community not only in their own 
right, but because of the “defensive umbrella” they provided to the other seabirds. Intruders into 
the colony, whether tourists, lightkeepers, researchers, falcons or gulls, are perceived by the terns 



 

as potential predators; the terns rise up in hundreds and attack in flight, bombing the intruder 
with guano and striking them with bill and feet. Without this shield, the other seabirds are 
coming under increasing predatory pressure from gulls and may abandon the island in turn. 
 The lack of lethal control of gulls since 2000 may not be the only factor that led to 
increased predation. If the quality and quantity of food available to the terns and auks has 
declined, it is likely that food for gulls has also deteriorated, making them more likely to turn to 
seabirds as alternative prey. But another, essentially political, factor has also been at play. 
Jurisdiction over Machias Seal Island is disputed by Canada and the U.S.; Canada has manned a 
lighthouse there since the 1830s, but the U.S. also claims jurisdiction (for example, the U.S. Fish 
& Wildlife Service considers the island as part of its Maine Coastal Islands National Wildlife 
Refuge, and sends me a permit to conduct research there every year). Also around the year 2000, 
this dispute heated up – as it does from time to time – chiefly over lobster fishing; the area 
around the island is fished intensively by boats from Maine (especially Cutler Harbour), but in 
2003 and 2004 the Canadian Government encouraged Grand Manan lobster boats to fish there 
too, and sent coastguard patrol vessels to protect them. The increase in fishing activity is good 
for gulls, because the lobstermen throw discarded bait overboard providing a “summer subsidy” 
to gulls in this “grey zone” around the island (Figure 11) and perhaps that might make the 
difference between a gull staying around all summer and seeking better feeding grounds 
elsewhere. Around the same time a new fishery for Jonah Crab (Cancer borealis) was 
established just east of the “grey zone”, which likely also contributed bait discards to gulls in that 
area (D. Robichaud, St. Andrews Marine Biological Station, pers. comm.). 
 
 
 
 
Figure 11.  The “grey zone” of contested fisheries around Machias 
Seal Island. From The Economist, 13 October 2007. 
 
 
 
 
 
 
 
 
Construction 
DFO has been “greening” its operations on the island for several 
years. Large solar panels have been installed, a new concrete jetty 
and new storage shed have been built, and a wind turbine installed, all since 2000. Actual 
construction takes place outside the “bird season” (May – August) but the proliferation of new 
structures is visually unmistakeable; whether this has affected bird behaviour is unknown. Most 
interest has focused on the wind turbine, because it was installed in 2006, the year the terns first 
abandoned. However it was not operational that summer; the blades were returned to the U.S. for 
repair so were not in place. It has since killed very few birds, but the possibility that the noise it 
creates  might have some effect on terns (but not the auks) remains untested. 
 



 

Conclusions 
We embarked on this study, in part, to better understand the ways in which seabirds reflect 
changes in their marine ecosystem. We have seen a major change, but still have not fully worked 
out the implications of what it tells us. The global importance of the Bay of Fundy to a variety of 
marine organisms is such that we fear much wider repercussions than the loss of a tern colony, 
serious as that is in itself. 
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My Heart is Moved

My heart is moved by all I cannot save:My heart is moved by all I cannot save:
So much has been destroyedSo much has been destroyed

I have to cast my lot with thoseI have to cast my lot with those
Who age after age, perversely,Who age after age, perversely,Who age after age, perversely,Who age after age, perversely,

With no extraordinary power,With no extraordinary power,
Reconstitute the world.Reconstitute the world.

Copyright ©1978 Adrienne Rich from Copyright ©1978 Adrienne Rich from 
The Dream of a Common LanguageThe Dream of a Common Language

My Bay of Fundy pedigree is as long as many, beginning with the Loyalist 
refugees in 1784.  But while this was the beginning of my story, it in many ways 
marked the beginning of a precipitous decline for Hugh’s people, the resources 
they depended on, and the marine ecosystem that defined them.
He will tell their story as it was and as it is now.  
But archeologists also tell a story:  In the later Woodland / Ceramic period (from 
3000 BCE to 500 CE) shell middens in the outer Bay of Fundy – the Quoddy
region -- show a much stronger orientation towards the marine environment 
compared with those along the coast of Maine and other areas of the Maritimes.  
Many different marine resources were used intensively in both warm and cold y y
seasons.  Thus archeologists define a distinct lifestyle as the “Quoddy tradition,” 
from 2200 BCE – 350 CE.  These were the Passamaquoddy people, the only 
aboriginal people so closely identified with the Bay of Fundy.
Harry will tell another story, more recent but in today’s “here and now” context, 
almost the stuff of ancient history.
Tony’s story is current – and urgent. 
My story is one of awe, identity and sadness.  So much has been destroyed.  
Nevertheless, we persevere and never give up on humanity’s capacity to 
embrace nature rather than exploit it, nor on the bay’s capacity to restore itself if 
we just back off and give it a fighting chance.

“If the fisheries are protected, all else will be protected, 
including human health.  And the natural system will run itself 
indefinitely as it has done in the past.”  Dr. George Woodwell

Most coastal fisheries in the Bay of Fundy are vastly diminished or lost 
completely.  
The commercial salmon fishery is gone; herring weir fishery is a remnant; 
coastal groundfish fishery is nearly gone; scallop fishing is marginal; 
estuarine/river fisheries for migrating gaspereaux, shad, striped bass – gone.
Only lobster fishery is strong, probably because predators (large groundfish) are 
gone.
Read: Voices of the Bay – Art MacKay – pp. 19-20.
Herb Matthews – p. 23
Lake Utopia mill – p. 33
Salmon fishery – Allan Abbott – p. 41-42
St. John River plume – Allan Abbott – p. 43
Ocean garbage – Leigh Thompson – p. 44
Leonard Wilson – p. 60
Mactaquac Dam – Joe Osborne – p. 59
Gary Griffin – Petitcodiac – p. 77
Marven Snowden – plastic debris – p. 80; Tantramar dam – p. 81

CCNB Gulf of Maine 
Estuaries Restoration Project

• All significant 
estuaries in the 
Bay of Fundy 
h bhave been 
degraded as 
habitat – with one 
exception, 
Musquash.



Many sources of degradation, but the most widespread are:
-Historic sawmills and present-day wood mills – huge volumes of organic waste
-Finfish aquaculture – contaminants, solid waste, 
-Barriers – causeways and dams -- on tidal rivers and marshes
-Bottom dragging
-Over-fishing

Why have fish 
stocks in 
Passamaquoddy 
Bay not recovered 
in the absence of 
fishing?

Have key links in 
the ecosystemthe ecosystem 
been broken, 
leading to 
ecological 
simplification?

How might this 
ecosystem be 
restored? 

Quoddy Food Web Quoddy 
Original 
Trophic 
Triangle

Human Impact on Food Web

• Decline in target        
species abundance & 
size 

Top Down Impacts
Hunting, harvesting, 

fishing

• some extinctions,      
local extirpations
• shift in dominance     
patterns w/n trophic    
levels
• shift to low trophic     
level harvesting
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Bottom Up Impacts
Nutrient enrichment/shifts in nutrient ratios

–Altered species composition w/n 
phytoplankton

–Increase in less edible or toxic species
–Decline in perennial rockweed
–Increase in annual algae blooms

Shift in Phytoplankon Species
Phytoplankton composition & abundance 1932 & 1993-96
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How much Fecal waste is released from How much Fecal waste is released from 
salmon farms?salmon farms?

1 salmon farm1

200,000 fish
1000 mt

182 mt of 
fecal  
waste/year1

Equivalent 
to fecal 
wastes from  1000 mt waste/year
2667 
people1

97 salmon farms
in S.W.N.B.
35,000 mt in 
20062

7,200 MT of 
fecal 
waste/year; 
1000+ MT 
nitrogen

Equivalent to 
fecal wastes 
from 90,000+ 
people 

1Source: Hardy 2002 
2NB. Department of Agriculture, Fisheries and Aquaculture

2002 Sediment Samples

Sediments from study site Sediments from reference site

Sediments 2004

Study site

Reference site

Salmon farms load nutrients into coastal waters 
contributing to nuisance algal blooms on beaches 
and mudflats.  Nutrients interact with other factors to 
compound negative environmental conditions.

•• Measurable impacts are observed “farMeasurable impacts are observed “far--field” field” 
(eutrophication, sedimentation, changes in food web (eutrophication, sedimentation, changes in food web 
structure and function)structure and function)

•• AntibioticAntibiotic--resistant bacteria found in sediments due to resistant bacteria found in sediments due to 

DFO Ecosystem Impacts Research DFO Ecosystem Impacts Research 
–– 20002000--2003 2003 –– Major findingsMajor findings

medicated feedmedicated feed

•• Dissolved nutrients, faeces and uneaten feed found in Dissolved nutrients, faeces and uneaten feed found in 
water column and sediments 500 m away from any water column and sediments 500 m away from any 
fish farmfish farm

•• Production in L’Etang Inlet would have to be cut by Production in L’Etang Inlet would have to be cut by 
90% to meet carrying capacity thresholds (total fluxes 90% to meet carrying capacity thresholds (total fluxes 
of oxygen, nitrogen, carbon)of oxygen, nitrogen, carbon)

DFO Research DFO Research –– Major FindingsMajor Findings
•• Nuisance algae (from excess nutrients) increased in Nuisance algae (from excess nutrients) increased in 

intertidal zoneintertidal zone

•• Deer Island cove Deer Island cove –– algal mat coverage increased algal mat coverage increased 
from 2% in 1984 to 32from 2% in 1984 to 32--48% between 199948% between 1999--2001.2001.

•• Clams are harmed Clams are harmed –– density is lower under the density is lower under the 
mats; clams shallower.  Under older mats, mats; clams shallower.  Under older mats, 
sediments are anoxic and clams lying on surface.sediments are anoxic and clams lying on surface.

•• Clams exhibited decreased growth and gonad Clams exhibited decreased growth and gonad 
production which affects reproductionproduction which affects reproduction



Side-in Impacts
Habitat degradation, pollution, disturbance

• Area of high quality 
habitat reduced

• Multiple chemical p
pollutants affect 
species health

• Increasing activity in 
coastal waters leads 
to stress and 
interference

Fundy’s incredibly 
shrinking nurseries

Virtually every cove, tidal inlet and salt marsh along the Fundy coast serves as 
nursery and feeding habitat for fish and birds.  
All the coves from Beaver Harbour to Musquash support juvenile lobsters –
some are more important than others, but all are used.  This is where the 
expansion of aquaculture is now taking place. 

Harvesting Habitat: In the outer bay, rockweed “forests” 
provide critical spawning, nursery and feeding habitat for 
more than 30 species of fish as well as Black and Eider 
ducks.  

At high tide, rockweed floats in the water column, creating a perennial forest 
supporting over 30 species of fish, as well as seabirds.  It also a source of 
nutrients to the estuary or bay where it is located especially in the Quoddy
region.  
A commercial harvest for rockweed has been ongoing in Nova Scotia for 40 
years, including the Annapolis Basin where the rockweed resource declined 
dramatically. 
In 1995, a Nova Scotia company was granted an exclusive lease to harvest in 
the lower Bay of Fundy, against strong opposition.
No research is being done to determine the effects on the ecosystemNo research is being done to determine the effects on the ecosystem.

Salt marsh remnants:  only 15% of Fundy’s original salt 
marsh acreage remains – an 85% loss of critical habitat and 
nutrient source to dyking, damming, draining and infilling over 
3 centuries.  



The upper bay has long lost its primary habitat and nutrient source.
Over 85% of the original salt marsh has been lost, beginning with the 18th

century dykes of the Acadian settlers.

Barriers 
on 
Tidal 
Rivers

There are 26 
tidal dams 
and 10 
causeways 
on 25 out of 
44 medium to 
large rivers 
flowing into 
the Bay of 
Fundy 
including:
Annapolis
Avon 
Tantramar 
Memramcook
Petitcodiac 
Shepody 
St. Croix

What are the impacts of these tidal barriers?
-Length of the tidal river, and therefore the effect of the tides, is reduced
- volume of salt or brackish water moving upstream into the system is reduced
- hydrodynamics of the water entering the estuaries and bays are impeded
- downstream effects include erosion and accumulation of sediments on 
mudflats and in river channels
- area of open coastal salt marsh is reduced
- quantity of carbon and nutrients entering the bay and its recycling is reduced 
(hypothesized)
- movement of migratory fish is impeded blockedmovement of migratory fish is impeded, blocked.
- all this reduced or destroys habitat for coastal fishes, birds, invertebrates on 
which they feed

Petitcodiac River: 1950 and 1989

Causeway built 21 kms below head of tide; 1,066 m in width. 
Channel now 80 m – 92% reduction; low water channel, 1 m.
Original tidal bore: ~1.5 m; today - ~ 30 cm.

Ocean going tankers used to ply the Petitcodiac.
Causeway built in 1968 has choked the 3rd largest watershed in New 
Brunswick.
Sediment from the sandstone substrate of the upper Bay of Fundy is deposited 
downstream of the causeway instead of on the upstream tidal marshes (now 
gone).
River has lost 40 million cubic yards of tidal volume.
Wharf in Pre d’en Haut, 24 kms downriver is now buried in sediment.
Petitcodiac sub-species of Atlantic salmon is extinct.
Read: VoicesRead: Voices

Habitat Degradation



Success story: Musquash MPA Other success stories – finally –
-Petitcodiac causeway / restoration
-Saint John sewage treatment
-Still, the Moncton sewage treatment plant is one of the top sources of toxic 
contaminants to NB waterways.
-But these are not enough.  The task before us is to protect what is left and to 
try to restore at least some of what has been lost.
-If these efforts are not made, the indicators will continue to slide until the Bay 
of Fundy is little more than a tidal anomaly and a surface on which to sail.

What do we 
need to do?

• Protect some 
key features

• Reduce our• Reduce our 
pollution and 
development 
footprint

• Restore at least 
some of what’s 
been lost

Thanks to:

Heike Lotze and Boris Worm 
(Dalhousie U)

Inka Milewski
CCNB MarineCCNB Marine 
Science Advisor

Restoration Tools: Pollution Regulations
Currently no limits on nutrient discharges to 
marine waters. Nutrients from all sources must 
be regulated.

Restoration Tool:  Buffer Zones

Transform riparian zones from “grey funnels” 
to “green filters” 
(credit: R. Brumbaugh, Chesapeake Bay Foundation)



Restoration Tool:  Low Impact Fishing

Use less destructive gear like fixed gear, traps, 
eg. Lobsters, herring weirs

Prohibit new drag fisheries, eg. Sea cucumbers

Restoration Tool:  No Fishing Zones

Close spawning and nursery areas to fishing or 
to be fished only with certain gear at certain y g
times.

1994 – 3 no-take zones set up on Georges 
Bank.  Groundfish stocks increased up to 4-fold; 
scallop biomass inc 14-fold in 4 years.

Restoration Tool:  
Core – Buffer 
Approach

Core area closed to all 
development, not just fishing, 
and buffer area with only low-
impact activity.

Restoration Tool:  Physical Intervention

Marsh or sea grass plantings; dam removal; 
dyke breaching; bank stabilization; debris 
removal; fishway construction; reef creation.

If you don't understand the ecosystem, it's easy 
to make mistakes!

Monitoring Success: What Indicators?

Phytoplankton species composition
Nuisance macroalgae
Extent of complex habitats (requires mapping)
Anoxic and / or toxic sediments or species
Percent fishery landings from lower trophic 
levels

Moving Forward:  Hands–On Approach

Reducing pollution and damaging coastal 
development and monitoring what happens.  
Multiple sources would have to be controlled.



Moving Forward:  Hands-Off Approach

In dynamic subtidal areas, leave nature alone 
to heal herself by establishing preserves, using 
low impact gear, ensuring buffers for critical 
habitats, limiting disturbance of mammals and 
birds, eg. moving shipping lanes.

Transboundary cooperation needed!

2 federal governments
1 state, 1 provincial 
government
Multiple municipalities
Divergent legislation 
and fisheries 
management
Access to science
Different cultural 
context



FUNDY TIDAL POWER: “DEJA VU ALL OVER AGAIN” 
 

by 
 

Harry Thurston 
 
 
When New York Yankee great, Yoga Berra, famously said, “it’s like deja vu all over again,” he 
might have been referring to Fundy Tidal Power. 
 
Thirty years ago, in 1978,  I helped to organize a series of public information sessions for the 
residents of Joggins, Nova Scotia, near the proposed site for a tidal barrage that would span 
Cumberland Basin, the terminus of Chignecto Bay, one of two arms of the inner Bay of Fundy. I 
invited speakers from the Ecology Action Centre to address the potential environmental effects 
of such a development; a sociologist from nearby Mount Allison University to speak about 
socio-economic impacts on local communities; and engineers from the proponent, Nova Scotia 
Power, to detail the engineering aspects of this mega-project. 
 
I spent the following decade interviewing scientists, naturalists, and those who made a living by 
and from the Bay, in an effort to address whether such a development, on balance, would harm 
the Bay of Fundy ecosystem. This research culminated in the publication in 1990 of Tidal Life, A 
Natural History of the Bay of Fundy.1 My work as an investigative journalist was made possible 
by the remarkable upswing in research on both the living and non-living components of the Bay 
and its tides that was initiated as part of the environmental review process for these projects.  
 
The Cumberland Basin site would have generated 1,085 megawatts of electricity which, at the 
time, was half the electrical demand of the province of Nova Scotia. A second more massive 
development was proposed for the Minas Basin and if developed would have produced 4,560 
megawatts, ranking it as the largest water-driven electric-power plant in the world, capable of 
producing more power than Labrador’s Churchill Falls and Ontario Hydro’s Pickering nuclear 
power plant combined. Ninety per cent of this power was slated for export to the Eastern 
Seaboard of the United States. 
 
Neither of these massive developments came to pass, largely because of the daunting price tag of 
$25 billion dollars and the inflationary financial situation in the 1980s. Instead, a pilot tidal 
power plant was built into an existing causeway on the Annapolis Basin, primarily to test the 
effectiveness of the STRAFLO turbine. It generated enough power for 5,000 households, but it 
also demonstrated that such a technology entails significant environmental drawbacks. Fish 
tagging experiments showed that 20 to 50 per cent of the spawning shad population trying to 
enter or exit their spawning grounds on the Annapolis River watershed were killed. Larger 
anadromous fish, such as striped bass and sturgeon, suffered even greater mortality rates. Such 
daunting statistics argued strongly that  large tidal-power plants, such as those proposed for the 
Minas and Cumberland Basins, posed unacceptable risks for fish populations, as well as marine 
mammals, transiting the upper reaches of the Bay of Fundy. 
                                                           
1Thurston, Harry. Tidal Life, A Natural History of the Bay of Fundy. 1990. Camden East, ON; 
Camden House Publishing 



 
This was but one, if the most dramatic, example of the negative environmental impacts of tidal 
power exploitation using large scale barrages or dams. Other potential impacts related to the loss 
of critical feeding grounds for the semi-palmated sandpiper population. Every summer 75 to 90 
percent of the world population of this species uses the inner Bay’s mudflats to fatten up before 
embarking on a three-day, non-stop flight to their wintering grounds in South America. 
Shorebirds were using Fundy as a “fat station,” according to CWS shorebird biologist Peter 
Hicklin. Fuelling up in Fundy was critical to the survival of the species. This was also true for 
the Northwest Atlantic shad population. Research carried out by Dr. Michael Dadswell, then 
stationed at the St. Andrews Biological Station, showed that shad from every known spawning 
river in Eastern North America, from Florida to Labrador, enters the Bay of Fundy at least once 
during its life cycle. Following the strongest tidal flow, they circumnavigate the entire Bay, and 
thus would have been vulnerable to the turbines in its inner basins. 
 
Before proceeding with a discussion of potential environmental impacts of tidal power 
development, it is perhaps worthwhile remembering why tidal power was such a hot topic in the 
1970s. In 1973, the Organization of Oil Exporting Countries, or OPEC–largely a consortium of 
Middle Eastern countries–cut production and quadrupled the price of oil, causing a slow down in 
economic production in the West. In response, conservation measures were implemented, 
including the dropping of the speed limit to 80 kilometres per hour. As well, a concerted effort 
was kick-started to find alternative, domestic energy sources, including solar, wind, and tidal 
power.   
 
This is a simplified thumbnail sketch of the economic environment that put Fundy tidal power on 
the public agenda, thirty years ago. However, it resonates with the situation we again find 
ourselves in, as we contemplate the latest version of the Fundy power dream in the face of rising 
oil prices. In the new millennium, it is, as Yogi said, deja vu all over again. 
 
Of course, tidal power had been contemplated a number of times before, dating to 1910 when a 
Rothesay, New Brunswick inventor, W.R. Turnbull, first proposed harnessing the untapped 
kinetic energy of the Fundy tides. Working with the American engineer, Dexter P. Cooper, in 
1919  they designed a double basin system for Passmaquoddy and Cobscook basins that would 
cross the international boundary between New Brunswick and Maine. Franklin Delano 
Roosevelt, who summered on the Canadian Island of Campobello in Passamaquoddy, gave his 
blessing to the project, and in 1935, preliminary construction of the dyke began. However, the 
project quickly ran into financial trouble and subsequently was abandoned for lack of funds. The 
Army Corps of Engineers reevaluated the scheme during the 1950s, 1960s, and 1970s but each 
time rejected it for economic reasons. 
 
Canadians, too, have a long history of on-again, off-again Fundy tidal power dreaming. In 1915, 
Ralph P. Clarkson, an Acadia University physics professor, designed a current generator that he 
planned to install in the tide race at Cape Split, at the entrance to the Minas Basin. Interestingly, 
the device, consisting of a propellor encased in a tube providing intake and draft,  resembled the 
in-stream turbines being proposed for the latest round of tidal power experiments in the Bay. 
Unfortunately, Clarkson’s prototype was lost in a fire on December 2, 1920. Two decades later, 
the Canadian government assessed options for blocking off one of Fundy’s inner basins with a 



tidal-power dam. Another survey of 27 sites was conducted in the 1960s, with the most 
promising sites being identified at the mouths of Shepody Bay, Cumberland Basin, and 
Cobequid Bay. Although in each case the project was thought to be technically feasible, tidal 
power was still not competitive with conventional hydroelectric and thermal sources. 
 
Large scale tidal power was rejected again in the 1980s, primarily  for financial rather than 
environmental reasons as western economies weathered hyper-inflation. However, as oil prices 
have risen in recent years–as sharply than was the case in the early 1970s–we are again 
contemplating tidal power as an alternative, sustainable, and homegrown source of electrical 
energy. 
 
I am not going to examine the technical feasibility of the new generation of tidal power, in-
stream turbines. I think that we can safely assume that, as in the past, the project is technically 
possible, with greater or lesser degrees of efficiency depending upon the specific turbine design. 
 
In prefacing the following discussion of environmental impacts of tidal power, I think that we 
can make another assumption: that renewable sources of energy, such as solar, wind, and tidal 
power, are preferable to fossil-fuel generation in this time of climate change crisis. 
 
I will also offer the opinion that  the current tidal power plan to produce energy for domestic 
consumption, for as many as 100,000 homes, is preferable to the 1970s plan which was 
rationalized on the basis of exporting the vast majority of the power. 
 
We might make yet another assumption: that the proposed in-stream tidal power turbines are 
preferable from an environmental viewpoint to the tidal barrage scenarios of the 1970s, which 
would have seen the damming of one or more of the Bay’s inner basins. On the surface, at least, 
this seems to be true. At a minimum, as we have already seen, such a plan would have had a very 
negative impact on fish populations, especially American shad, utilizing the inner Bay. As well, 
the dams would likely have threatened the habitat of the shorebird populations which use Fundy 
as a critical link in their life cycle. 
 
It is important to remember that we could not have drawn those conclusions beforehand when 
the last round of tidal power plans were first being undertaken. The vital importance of the inner 
Bay of Fundy as an ecosystem was poorly understood. Our current understanding of the Bay’s 
ecosystem was largely the result of the mandated federal environmental review process. In 
retrospect, however, I think we can say with a high degree of confidence that building the big 
dams would have been nothing short of an ecological calamity–and the cause for great regret. 
 
In broad terms, what do we know about the ecology of the Bay of Fundy? I think that Graham 
Daborn, founding director of the Acadia Centre for Estuarine Research, has described it best as 
“a system with a biological pump at both ends.” In the lower Bay, the strong tides pump 
nutrients from the seafloor up into the light, or photic zone, which sets in motion the marine food 
chain: phytoplankton, copepods, herring, seabirds and whales. In the shallower upper Bay, huge 
expanses of mud flat and salt marsh are the biological factories. Slicks of single celled algae 
(each a tiny solar greenhouse) flourish at ebb tide on the mud flats, and lush ribbons of salt 
marsh supply carbon-based food to the marine environment, which is then churned by the action 



of the tides into a nutrient soup for a variety of bottom-dwelling invertebrates, fish and birds. 
 
Fundy’s food production system, which is fuelled by the tides, attracts large numbers of species 
from far away hemispheres and oceans: shad and shorebirds, but also cetaceans such as 
humpback and North Atlantic right whales. The Bay of Fundy, both at its lower end and in its 
upper reaches, is a place where north meets south. Both in terms of the diversity of species, and 
the vast numbers of a given species exploiting its riches, Fundy seems to be unique among North 
American estuaries. 
 
Once again, we are being asked whether the current scenarios for tidal power development will 
do harm to this remarkable ecosystem.  
 
However, as a thought experiment, it might be useful to look back and review what would have 
been lost if we had dammed the Bay in the 1980s, knowing what we know now about Fundy. I 
have already mentioned the critical role that the Bay plays for two populations: the American 
shad and semi-palmated sandpipers. 
 
Other wildlife populations might also have been impacted. Waterfowl and seabirds, as well as 
economic species such as lobster and herring, all depend, to varying degrees, on the special tidal 
regime in the Bay, as do a variety of cetaceans. 
 
Not only wildlife might have been lost but, as it turns out, a record of life itself on the planet. 
Recently, the Joggins Fossil Cliffs were declared a UNESCO world heritage site. The 14 
kilometres of seaside cliffs on the Cumberland Basin preserve the best record of the Coal Age on 
the planet. It was here that the oldest fossil record of a land animal–a reptile–was discovered 
more than 150 years ago, and the cliffs continue to reveal a dynamic picture of the evolution of 
life onto land. This site would have been damaged, or in places rendered inaccessible to science, 
if the tidal barrage had been constructed. All of humanity would have lost an irreplaceable record 
of their heritage. 
 
Similarly, many paleontological sites along the Parrsboro shore would have been lost if the 
Minas Basin barrage had been constructed. These cliffs preserve the oldest dinosaurs ever found 
in Canada, and one of the best assemblages of ancient animals at a critical time in earth history 
when dinosaurs were first evolving. 
 
Significant educational tourism industries have been built around these sites with the 
construction of two museums. As important, both sites continue to yield new insights to 
scientists about the development–and extinction–of life forms on the planet. 
 
The environmental review that accompanied the 1970s tidal power proposal, in fact, gave birth to 
an ecotourism industry by revealing how wondrous a place the Bay of Fundy really was. Writers 
like myself played a role in disseminating this information to the public. As a result, ecotourism 
is replacing some of the traditional resource industries in the region, which have been damaged 
by overharvesting of the forests and the fish stocks. 
 
To continue our thought experiment about what might have been lost if tidal power barrages had 



been erected in the 1980s, it is interesting to look even further back in time, a few hundred years, 
to the Acadian settlement of the Bay. 
 
As I was writing Tidal Life, A Natural History of the Bay of Fundy, I  recognized a great 
historical irony: the Bay had already been dammed, beginning 300 years ago with the building of 
the Acadian dykes in the upper Bay of Fundy. 
 
The fundamental premise of my book Tidal Life was, “tidal life is tidal power,” or equally, its 
corollary, “tidal power is tidal life.” Fundy’s great tides, while stressful, create special conditions 
for life, and those creatures who adapt to this natural force flourish. Take the mud-shrimp 
Corophium volutator as an example: the prime food item for migrating shorebirds, it occurs in 
densities of 63,000 per square metre on some mudflats. It follows, then, that if you impede the 
flow of tides you in some way jeopardize the life dependent upon them. 
 
This has been the case with our historical damming of the Bay, first with dykes, then, since the 
1950s,  with tidal control structures on major river estuaries such as the Annapolis, Avon, 
Peticodiac, and Tantramar. By the 1970s, we had lost nearly 90 per cent of the native salt 
marshes that once surrounded the upper Bay, by converting them to agricultural dykeland. This 
interruption of tidal communication between the land and the sea  has had profound effects on 
the productivity of the Bay. Thanks to the environmental review, we now know that those salt 
marshes contribute a third to a half of the primary productivity to the upper Bay and that this 
probably also affects productivity throughout the entire marine system. Despite the current 
abundance of wildlife, including millions of shorebirds, significant waterfowl, and a continental 
population of fish using the upper bay, we must assume that in the past both abundance and 
diversity were indeed greater. 
 
One example of these historical riches is derived from the French origin of the word Tantramar, 
the name given to the large marsh region at the head of Chignecto Bay. The Acadians called it 
“tintamarre,” an onomatopoeic description of the din or hubbub made by the beating wings of 
migratory waterfowl. While ducks and geese still stopover to feed and breed on the dyked 
marshlands, they no longer do so in numbers great enough to evoke that description. 
 
These tidal barriers or dams, including poorly designed highway culverts, have clogged the 
arteries and veins of the Bay, in effect, causing an arteriosclerosis of its estuarine ecosystem.2 It 
underscores a fundamental principle: change the tidal flow and you set in motion a series of 
impacts throughout this marvellously integrated system.  
 
Although it was not possible to predict these impacts at the time, in retrospect, we can see how 
cumulative impacts, barrier by barrier, have changed the Bay. 
 
Now, let us look forward and consider what cumulative impacts the new in-stream tidal power 
scenarios might have. The Strategic Environmental Assessment, or SEA, commissioned by the 
Nova Scotia government and released in May 2008, addressed a number of possibilities: 
 

Downstream current velocities are expected to decrease. This could change the rates of 
                                                           
2Peter Wells, personal communication 



both sediment resuspension and deposition, affect the settlement of marine larvae, 
diminish the food supply brought to benthic feeders, decrease upwelling (the process that 
mixes nutrient rich water from the bottom), influence primary productivity, or have 
indirect effects on fish and birds that feed on the benthic community.”3 

 
It goes on to point out that decrease in downstream turbulence could also affect the ability of 
surface feeding birds such as terns, phalaropes, gulls, shearwaters and petrels to obtain food. It 
says that the effect on migratory shorebirds is currently unknown. As well, there is very little 
information on the effects of the newer technology on fish. 
 
Michael Dadswell, who studied the impact of the STRAFLO turbines at Annapolis, remains 
concerned about the potential for fatal impacts with the new in-stream turbine technology.4 The 
probability of mortality remains high for a one-metre fish passing through a tidal turbine. And 
the larger you are, the greater the risk: sturgeon, striped bass, salmon, sharks, seals, porpoises, 
and  whales being the most vulnerable by virtue of their size. (It should also be noted that many 
fish are killed by convection forces even if they only pass near the turbines.) Tidal passages, such 
as the preferred Minas Passage site, are natural bottlenecks which inevitably increase the chances 
of a strike. As well, fish and cetaceans prefer to travel in areas of high tidal flow, as it assists 
their progress. These are the very areas where turbines would ideally be installed. There are 
many questions that remain to be answered in order to predict the potential effects on fish in 
Fundy: the seasonal occurrence of fish populations, their swimming depth, and the preferred 
turbine design, among them. 
 
To its credit the SEA has applied the precautionary principle to the installation of this new tidal 
power technology. The report recommends a cautious and incremental approach, beginning with 
a demonstration program, which should also include longer term research needed to predict 
cumulative and far-field effects of any commercial-scale development. Furthermore, it 
recommends that demonstration projects and any future commercial developments be designed 
to be removable if the effects are deemed too great. 
 
Even so, I remain sceptical about the wisdom of tidal power development because of the intimate 
and yet far reaching biological effects of changing the tidal regime. My concern is magnified 
because of the need to place such devices in areas of strongest flow. These flows are responsible 
for upwelling in the outer Bay, which distributes nutrients for every marine organism from 
zooplankton to whales, but also for sediment dispersal which has especially profound effects on 
the mudflats and salt marshes of the upper Bay. 
 
If these devices were placed in multiple restricted passages in the outer bay, or large arrays were 
assembled in the upper Bay, such as in the Minas Passage, I can easily imagine very significant 
cumulative impacts.  
 
I think we have an historical precedent for this kind of cumulative damage. The first modest 
Acadian dykes might have had minimal impact. When English settlers seized their lands and 
expanded the dyking system, the “tintamarre” of waterfowl significantly silenced. Finally, in the 
                                                           
3Fundy Tidal Energy SEA Final Report. 2008. OEER 
4Michael Dadswell, personal communication 



20th century, with the building of tidal control structures on the Bay’s major river systems and 
the proliferation of poorly designed culverts over tidal creeks, the upper Bay came down with a 
case of ecological arteriosclerosis. For the health of the Bay, we must avoid clogging its arteries, 
either with dykes, as in the past or, looking to the future, with tidal turbines. 
 
Already, we have seen alarming changes in the Bay’s ecosystem in the last two decades: 
groundfish stocks have collapsed, largely due to overfishing; Atlantic salmon have disappeared 
from inner Bay of Fundy rivers for reasons that are still not well understood but seem more 
related to changes in the marine system rather than in their natal rivers; similarly, the million-
strong flocks of phalaropes that once congregated in the outer Bay to feed no longer do so; 
finally, Corophium numbers are in sharp decline on some of the mudflats of the upper Bay, 
perhaps due to the damming of its rivers and consequent changes in the sediments. All of these 
changes are cause for alarm, calling for an urgent need for more study–and greater caution going 
forward. The addition of tidal power turbines might well add another stress to an already stressed 
system. 
 
As I said at the outset, with respect to Fundy tidal power and the environment it is deja vu all 
over again. 
 
At the same time, we know a great deal more about the Bay of Fundy than we did 30 years ago 
when we embarked on the last round of tidal power speculation and trials. For a generation, a 
dedicated cadre of researchers have looked into almost every aspect of the Bay’s ecological 
processes. Graham Daborn is one of those researchers. He and I have agreed that perhaps the 
greatest positive impact of tidal power has been the geometric increase in our knowledge of this 
wonderful Bay.5 
 
It is my hope that we will put that knowledge to good use in protecting the Bay, thereby ensuring 
that it feeds not only the curiosity of future generations but the livelihoods and wildlife 
dependent upon it today. 
 
Presented at the St. Andrew’s Symposium 
17-19 August 2008 
 
 
 
 
 
 
 
  
  
 
 
 
 
                                                           
5Graham Daborn, personal communication 



Summary of Session 2: The Cultural Seascape 
Marc Shell 

 
One has to balance the particular with the universal.  Living on the Bay of Fundy, one must think 
locally and globally.  The Bay of Fundy tests whether we can know the small within the large. 
 
Our panel today includes Roger Nason, who looks at the history of the family and family ties 
typical of the Anglophone New Brunswicker.  Thaddeus Holownia works with light, some might 
call his photography a 19th century technique.  Hugh French lives on an island in the Gulf of 
Maine, which encompasses the Bay of Fundy.  The road to his property crosses an Indian 
reserve.  He’s well aware of the complexity of the tri-lateral management of bodies of water. 
 
We have here the makings of a multi-disciplinary school that people from around the world 
might come to.  It was a Harvard man in 1723 who first described Grand Manan Island.  I myself 
have a long-standing interest in the island, as do many others with Harvard connections.  
Harvard also has a stake in the Bay of Fundy—possibly a subject for a future Symposium. 
 



Remarks Prepared by Hugh French for the panel discussion at the St. Andrews Symposium on 
the Cultural Seascape of the Bay of Fundy. August 19, 2008. 
 
I serve as director of a relatively new cultural institution, the Tides Institute & Museum of Art, 
located in Eastport, Maine. It is situated on the western edge of the Bay of Fundy on the border 
between Maine and New Brunswick. I also serve as a member of the Maine Arts Commission 
and as a board member of Maine Preservation — a private, statewide historic preservation 
advocacy organization. My remarks focus on urging participants of this symposium to look 
broadly at the Bay of Fundy — to include both Maine and Nova Scotia and not just New 
Brunswick.  
 
When the Tides Institute was first being discussed in 2001, conversations were had with a range 
of residents of the Passamaquoddy Bay region on both the New Brunswick and Maine sides of 
the border. Conversations were also had with the heads of the various Maine state cultural 
agencies including the Maine Arts Commission, the Maine Humanities Council, and the Maine 
Historic Preservation Commission. The heads of these agencies had been in their positions for a 
long time, in the case of two of the agencies, for 30 or so years. I asked each of the agency heads 
if they had or had ever had any working relationship with their counterparts in the Atlantic 
Provinces. To a person they said no. I said this is stupid given the close ties that have existed and 
continue to exist on many levels between Maine, New England, and the Atlantic Provinces.  
 
Two years ago, in June, 2006, I attended and represented the Maine Arts Commission at an 
Atlantica conference in Saint John, New Brunswick. As you know, Atlantica is a cross border 
economic initiative involing the Atlantic Provinces, northern New England, and Quebec. There 
were hundreds of people in attendance with many from the Atlantic Provinces and from Maine. 
There were three conference “tracks” of workshops and discussions that participants could 
follow. The largest was energy, followed by transportation, followed by tourism. I looked for a 
“culture” track. There was none. I looked for other “culture” participants other then myself. 
There were none. I said that this is really stupid.  
 
Soon afterwards, in 2007, I was asked by the Maine Humanities Council to develop a “museum 
trail” along the eastern coast of Maine stretching from Bar Harbor to the west and to Campobello 
to the east. I spoke to the heads of six other museums along this coast about the concept of the 
“museum trail” and whether they might wish to participate. All readily agreed to participate. In 
my discussions with the Abbe Museum in Bar Harbor — the Abbe Museum has a focus on 
Maine’s Native Americans — I asked the director if the Abbe Museum had ever had any contact 
with counterparts in New Brunswick or Nova Scotia. The director said no. I said this is really, 
really stupid. 
 
When we first began to look more seriously at the cross border artistic ties along the Bay of 
Fundy and beyond, we were struck immediately by two general observations. First, Canadian 
authors and museums tended to ignore the presence and work of American artists in their 
provinces and country. Second, American authors and museums tended to ignore the presence 
and work of American artists in Canada. These observations struck us as very curious ones, but 
at the same time struck us as representing an opportunity to explore an often overlooked artistic 
vein. 



 
The cross border basketry and canoe making arts of Native artists are nature ones to further 
explore on a variety of levels. But there are many other opportunities. For instance, few people 
are aware that the noted nineteenth century American artist, Martin Johnson Heade, made two 
trips in 1850s to work along the Maine and New Brunswick border along the Bay of Fundy.  We 
were able to acquire a few years ago a drawing he had done of a seascape near St. George, New 
Brunswick from the Godel & Company gallery in New York. So, too, few people are aware that 
a late nineteenth century Canadian-American artist, Maurice Prendergast, also worked briefly 
along the Maine and New Brunswick border in St. Andrews, New Brunswick.  
Born in St. John’s, Newfoundland, Prendergast spent the bulk of his career in Boston, 
Massachusetts.  
 
It would be fascinating to compare the works of several American and Canadian artists who 
worked along the Bay of Fundy. One can think of the nineteenth New Brunswick artist, John 
Hammond, who among other work did a series of etchings of Bay of Fundy seascapes. They hold 
great similarity to the etchings by a then contemporary American artist, Stephen Parrish, who 
made a number of trips to the Bay of Fundy and recorded several coastal scenes. Then, too, there 
is the Canadian artist, Lucius O’Brien, who painted several scenes on Grand Manan Island in the 
Bay of Fundy in the late nineteenth century. These, too, compare well with the American artist, 
Alfred Bricher, who also did a number of paintings of Grand Manan Island at the same time. 
And, still more, there is the early to mid-twentieth century New Brunswick artist, Jack 
Humphrey, who painted both in watercolor and oils very extensively along the New Brunswick 
side of the Bay of Fundy. There is some considerable likeness at times between Humphrey’s 
more fluid flowing seascape watercolors and those done by American artist, John Marin, who 
worked extensively during the same time as Humphrey along the eastern Maine coast and as far 
east as Saint John, New Brunswick.  
 
The most recent exhibition at the Tides Institute that just ended provides another example of 
cross border artists along the Bay of Fundy. This is the work of New York artist, William 
Starkweather, who began to come to the Bay of Fundy in 1920 and continued to make a series of 
trips to the Bay along with excursions to Nova Scotia and the Gulf of St. Lawrence until the mid-
1950s. The exhibition consists of 20 loaned works from a New York collector plus the addition 
of two works from the Tides Institute’s own collections. It is the first time that these 20 loaned 
works have been publicly exhibited north of New York. A catalogue by Prof. Anthony Panzera, 
of Hunter College in New York was especially prepared to accompany this exhibition and his 
essay explores some of the cross border travel and works by Starkweather.  
 
The same cross border Bay of Fundy explorations can be made equally with architecture as with 
art. Architect, John Leroux’s truly magnificent new book on New Brunswick architecture 
provides a good starting point for further exploration. The number of architects working during 
the nineteenth and early twentieth centuries in New Brunswick who came from places like 
Montreal as well as Boston and New York provides for a bi-national mingling of architectural 
talents. This ebb and flow across the coastal northeast border was facilitated by regularly 
scheduled steamship service from Boston to Saint John. The response to the great fires of the 
nineteenth century (Portland in 1866, Boston in 1872, Saint John in 1877, and Eastport in 1886) 
provides further evidence.  Relief supplies and funds were readily contributed by neighboring 



cities along the northeast coast. 
 
The historic Tides Institute building provides a small case in point on cross border architecture. 
In 1886, a great fire completely leveled the Eastport waterfront. Within a year, most of the 
buildings had been rebuilt with most using the same Saint John, New Brunswick architect (who 
had come from Boston to Saint John following this city’s great fire in 1877) and most using 
Saint John, New Brunswick masonry firms. Most of the brick and stone used in the 
reconstruction also came from New Brunswick. The Tides Institute is currently undertaking a 
major restoration of its 1887 building and is again using a combination of both American and 
Canadian skilled trades people. The brick mason was originally born and trained in Chicago and 
now lives in Maine. The fourth generation coppersmith is originally from Massachusetts and 
now lives in Maine. The stonecutter is German born and trained and now lives in Saint John, 
New Brunswick. There is a good deal of stone that was removed from rooflines of the building 
and will need to be returned with new replica cut stone. The stonecutter is convinced he knows 
the exact New Brunswick quarry where the original stone came from. 
 
In an effort to foster renewed cross border contact and exploration with the arts, a series of 
initiatives have been undertaken in recent years. In the early fall of 2004, a chance encounter 
between the then president of the Maine College of Art and myself led to a cross border 
printmaking project involving the Maine College of Art, the Tides Institute, and the Nova Scotia 
College of Art and Design. For a semester in the spring of 2005, senior level printmaking 
students from both colleges undertook an artistic reinterpretation of a combined Canadian and 
American hydrographic chart of the coastal border region between Maine and New Brunswick 
on the Bay of Fundy. Each student reinterpreted a section of the chart. The finished works were 
displayed in a series of exhibitions in Portland, Augusta, and Eastport, Maine; Halifax, Nova 
Scotia; and St. Andrews, New Brunswick. 
 
In 2006, a statewide print project was initiated in Maine and involved 25 separate institutions. 
For its part, the Tides Institute mounted an exhibition of prints from the 1920s and 1930s by 
artists working in the coastal border region of Maine and New Brunswick on the Bay of Fundy. 
Twenty-eight prints by eight different artists were included in the exhibition. The exhibition 
represented the first time that this collection of striking seascape prints had ever been displayed 
together. Several of the artists were associated with a summer art school based out of New York 
and that operated from 1928 to 1936 in Eastport. Other artists came to this border region on their 
own accord. The artists included Stow Wengenroth, Lucille Douglass, George Pearse Ennis, 
Robert Craig, Nellie Knopf, Walter Dubois Richards, Howard Cook, and Hilton Leech. A year 
later, in 2007, this exhibition of prints was displayed at the Sunbury Shores Arts and Nature 
Centre in St. Andrews, New Brunswick.  
 
Concurrently with these initial cross border arts projects, the director of the Maine Arts 
Commission, Alden Wilson, and myself (a member of the Commission) began meeting in mid-
2005 with our counterparts at the New Brunswick Arts Board — director, Pauline Bourque, and 
board member, David Umholtz. A series of meetings were held over the next two years and 
discussions focused initially on exploring a potential artist residency exchange program. In the 
fall of 2007, an exhibition of prints by New Brunswick master printmaker, David Umholtz, was 
brought across the border for display at the Tides Institute. Then as a result of another chance 



encounter between the Saint John Cultural Affairs Officer, Bernard Cormier, and myself, an 
exhibition of works by renowned Maine artist, Bernard Langlais, opened in January, 2008 at the 
Saint John Arts Centre. This exhibition was a joint cross border initiative involving the City of 
Saint John, the Saint John Arts Centre, the Tides Institute, the Maine Arts Commission, and the 
Aucocisco Gallery of Portland, Maine. A letter of support from Maine’s Governor John Baldacci 
extolling the exhibition and expanded Maine and New Brunswick arts relations was read at the 
opening. 
 
In mid-February, 2008 a meeting was held in Augusta, Maine between New Brunswick’s 
Premier Shawn Graham and Maine’s Governor John Baldacci. Maine and New Brunswick arts 
relations were briefly mentioned during their talks and perhaps in a symbolic gesture gifts of 
books of art from their respective province and state were exchanged between them. Later in the 
spring of 2008, the Maine Governor’s office asked me to craft an initial draft Memorandum of 
Understanding on the arts between Maine and New Brunswick. This memorandum builds on 
recent other Maine and New Brunswick memorandums focusing on energy and education. In late 
May, 2008 the new director of the Maine Arts Commission, Donna McNeil, along with the long 
time chair of the Commission, John Rohman, and myself, a member of the Commission met with 
counterparts from New Brunswick at the Algonquin Hotel in St. Andrews, New Brunswick. The 
New Brunswick representatives included Alain Basque, Acting Director of the New Brunswick 
Arts Development Branch, Aimee Foreman, Consultant to the New Brunswick Arts 
Development Branch, and David Umholtz, member of the New Brunswick Arts Board.  
 
It was agreed at this meeting that cross border arts discussions should continue and that further 
negotiations regarding the draft Memorandum of Understanding should progress. Aimee 
Foreman was designated the point of contact person for New Brunswick and I was designated 
the point of contact person for Maine to undertake the next round of negotiations. These 
negotiations were completed by mid-July, 2008 and were forwarded to New Brunswick’s Inter-
Governmental Affairs Office. Further revisions were made to the Memorandum and yesterday, 
August 18th, I received word that the Inter-Governmental Affairs had approved a revised version 
of the Memorandum. They have now initiated direct contact with the Maine Governor’s Office. 
It is hoped that a signed Memorandum might occur by the end of 2008. 
 
What will such a Memorandum mean?  At a minimum, one would hope that an arts 
Memorandum between and New Brunswick and Maine would foster greater awareness of what 
was going on within the arts on both sides of the border. One would also hope that bringing the 
arts — whether art or artists, exhibitions, performances — from one side of the border to the 
other would become easier. Even without such a Memorandum yet in place, the Tides Institute 
has made a commitment to bring one exhibition of art each year from New Brunswick or other 
Atlantic Province. In four days, on August 23rd, an exhibition of prints by New Brunswick artist, 
Dan Steeves (winner of the 2007 Strathbutler Award), will open at the Tides Institute. The works 
are being borrowed from the Peter Buckland Gallery in Saint John that represents the artist. A 
letter from New Brunswick’s Premier Shawn Graham in support of this exhibition and for 
developing greater cross border arts exchanges between New Brunswick and Maine will be read 
at the opening. In addition, on September 20 and 21, 2008, the second annual “Two 
Countries/One Bay Artists Studio Tour” will be held in the Passamaquoddy Bay region. 
Organized by the Tides Institute and two New Brunswick artists, more than 50 New Brunswick, 



Maine, and Passamaquoddy artists will participate. Both the Offices of Tourism in New 
Brunswick and Maine are official sponsors of the tour. 
 
With a memorandum, such cross border arts exchanges can be expanded to included additional 
exhibitions at additional sites. Performances can be brought more easily and more regularly 
across the border. An artist residency exchange program could be set up between Maine and 
New Brunswick. A major exhibition could be organized on the art during the past two centuries 
of the Bay of Fundy — drawing on works by both Canadian and American artists. This has never 
been done before and would break new ground. Or such an exhibition could have a 
contemporary focus and even a focus on a single medium such as printmaking. These are all 
exciting possibilities and ones that come from not letting borders stand in the way. These 
possibilities will allow the arts to join the cross border ranks of business, transportation, and 
tourism. To continue to let borders stand in the way of the arts would not only be unnecessarily 
restrictive, it would be really, really, really, stupid.  



Summary of Session 2: The Cultural Seascape 
Roger Nason 

 
I look at how to join history with the contemporary, trying to lead to connectivity and 
communication.  My field is aboriginal education.  I come from Grand Manan Island.  For the 
last 12 years I have focused on the 400 founding families of St. Andrews.  I’ve also collected 
information, especially the correspondence of immigrants who left, on the 700 or 800 families 
who have roots here—a community of communities.  There is not much study of this. 
 
The ties between people then were stronger than we might think.  There is an impressive amount 
of correspondence, particularly for those who went west, much of it published by the St. Croix 
Courier.  There was a lot of mobility, as people sought work and intermarried.  Transportation in 
the 19th century supported migration to points south and west.  Much of this no longer exists and 
has created a disconnect.  I’d like to revive this “collection of communities,” the social networks, 
the common purpose, the familial bond. 
 
There are many pockets of secret knowledge about the Bay of Fundy.  Looking forward is 
informed by looking back.  My daughter-in-law is involved in a landscape and seascape project 
in Tipperary, Ireland. The Cross-Border Historic Landscape and Seascape characterization 
(HLC) study, which involves 15 partner groups, aims to raise public awareness and encourage 
understanding and appreciation of the ‘international significance’ of the unique cultural and 
historic landscapes and seascapes surrounding the historic Walled Towns of Derry and 
Carlingford. 
 
‘Historic Landscape/Seascape Characterization’, using a highly sophisticated Geographical 
Information System, is an innovative tool for managing change in the historic landscape and is a 
primary vehicle for achieving the goals of the European Landscape Convention (ELC). Ireland 
signed and ratified the ELC in March 2002 and the UK signed on the 21st February 2006. 
 
The HLC Study aims to explore the intangibles of our historic landscape, such as cultural and 
psychological perceptions and historical associations; including the way in which our ‘historic 
landscape’ embraces and impacts on our overall sense of belonging/civic pride or alienation and 
strangeness. The study will explore how the historic landscapes in the two study areas have been 
characterized and enriched by centuries of human activity and change, i.e. the ‘time-depth’ of the 
historic cross-border landscape. 
 
The historical landscape focuses on both a sense of belonging and alienation.  Here in Canada, a 
similar initiative—an educational program, an institute, a centre of learning—could be tied in 
with the Fundy Biosphere Reserve. 



Summary of Session 2: The Cultural Seascape 
Thaddeus Holownia 

 
I came to Mount Allison University by train in the 1970s.  I was very taken with the Tantramar 
Marsh.  This region is very rich, so rich one needn’t go elsewhere.  We have to be serious about 
where we are, by which we can make universal statements about everywhere else. 
 
I’ve moved from being a renegade to the establishment, starting the Anchorage Press because 
books are more permanent than exhibitions.   
 
My projects take many years.  Having made a lot of images, I see the interconnectivity of things.  
Life and nature are subtle.  The photos I am showing today are of the Rockland Bridge, 1981-
2000, connecting Upper Dorchester and Taylor Village.  In the 1900s, it was an extremely 
important link and the second largest bridge in New Brunswick.  In 1978, the tide took the bridge 
out for the second and final time.  I took these photos of its decay over a period of 20 years, 
being interested in the power of tides, time and the insignificance of what we build. 
 
I have had a close association with science and history.  These have been my supports as I try to 
rally the forces of education.  We must build partnerships among knowledgeable people. 



Summary of Table Discussion 1 
Sue Farquharson 

 
Purpose:  To provide participants with an opportunity for having “the last word”, for saying 
what hasn’t yet been said on any of the topics we’ve covered. 
 
Each table will be asked to develop three key statements about the Bay of Fundy.  These may be 
action statements, reflections or evaluative statements.  They should be supported by a brief 
rationale or explanation of why they are important to the group.   
 
Recorders/reporters for each group will present the statements at the afternoon’s discussion. 
 
Table 1 
 
The Bay of Fundy is an important microcosm of what is happening to the planet.  A second 
biosphere reserve is needed which brings in the Passamaquoddy area and its heritage. 
 
An action plan must be developed to create a summer institute on the Bay of Fundy.  It will 
require leadership and resources.  In the short term it will reconnect participants from the 
Symposium with the public.  Who else should be involved? 
 
Urgent action is needed but it must be based on a firm foundation and collaboration. 
 
Marg Conrad 
Susan Farquharson 
Hugh French 
Greg Kealey 
Roger Nason 
Marc Shell 



Table Discussion 2 
As Reported by Leah Levac 

 
Purpose:  To provide participants with an opportunity for having “the last word”, for saying 
what hasn’t yet been said on any of the topics we’ve covered. 
 
Each table will be asked to develop three key statements about the Bay of Fundy.  These may be 
action statements, reflections or evaluative statements.  They should be supported by a brief 
rationale or explanation of why they are important to the group.   
 
Recorders/reporters for each group will present the statements at the afternoon’s discussion. 
 
Table 2 
 
Our table’s discussion fell into three broad themes: Creating an Institute, Advocacy/Engagement, 
and Interdisciplinarity 
 
Creating an Institute 
 
Following the focus of one of the symposium’s recurring themes, we supported the idea of 
establishing an institute whose mandate would be to engage a broad cross-section of people in 
interdisciplinary thinking and acting related to the present and future of the Bay of Fundy. We 
discussed whether such an institute would more appropriately be an actual facility or a ‘virtual’ 
institute; a model that incorporated components of both seemed palatable to all members. We 
discussed terms like ‘holistic’, ‘centre of learning’, ‘multidisciplinary’, ‘systems thinking’, and 
‘community outreach’ in relation to the vision for the centre. Further, the idea that multiple 
perspectives should not only be present, but should also ‘frame’ discussions/development was 
discussed. Finally, we discussed the idea that the design process should be inclusive of those 
with whom we wish to engage (e.g., the community, young people). The Pugwash Institute 
(http://www.pugwash.org/about.htm) came up as a possible model to learn from/example for 
future growth potential.  
 
The benefit of such a project is to re-focus energy on the Bay of Fundy.  
 
Advocacy/Engagement 
 
We discussed different strategies for engaging the government (i.e., inviting them to ‘the table’, 
position papers, forming partnerships), and debated the relative merits of engaging the 
government. In our final presentation, we stated that ‘governments matter’, but that while we 
have to work with them, it is not sufficient to expect that solutions will come from them. Rather, 
part of what we need to imagine is a new political model with a new design for the political 
institution. Important to this need is the goal of engaging new people (especially young people) 
in the process and outcome, and building networks that support those people so that they have 
the opportunity to take on formal leadership roles, and to practice leadership in non-traditional 
ways.  
 



Interdisciplinarity 
 
Our third main point is descriptive of a way of being rather than of a particular activity. We felt 
quite strongly that part of the richness of the symposium, and indeed the need for addressing 
complex problems, is rooted in our capacity to operate without boundaries (disciplinary, 
geopolitical, or otherwise); this emphasis is important for allowing us to think in systems. 
Importantly, we thought it necessary to focus on pushing our systems thinking to ensuring that 
we, as human society, get to the ‘reorganization and renewal’ phase rather than ending at the 
destruction phase (wow, that’s optimistic…). This discussion led to a call for us as individuals to 
be interdisciplinary in our thinking and practice – to rise above traditionally divisive ways of 
working – and also sparked an interesting conversation about the historical role of the academy 
in facilitating such broad and creative thought. Although we agreed that universities tend to be 
just as (if not more) guilty as other institutions in terms of perpetuating ‘silos’, we thought that a 
return to more holistic approaches would be ideal.   
 
Graham Daborn 
Thaddeus Holownia 
Leah Levac 
John Leroux 
John McLaughlin  
Susan Montague 



Summary of Table Discussion 3 
Terri McCulloch 

 
Purpose:  To provide participants with an opportunity for having “the last word”, for saying 
what hasn’t yet been said on any of the topics we’ve covered. 
 
Each table will be asked to develop three key statements about the Bay of Fundy.  These may be 
action statements, reflections or evaluative statements.  They should be supported by a brief 
rationale or explanation of why they are important to the group.   
 
Recorders/reporters for each group will present the statements at the afternoon’s discussion. 

 
Table 3 
Aboriginal people could be the key to connection.  Inclusion is enough to get things started.  The 
Bay is embedded in the Passmaquoddy language, e.g. “Woolastoq”.  It’s very descriptive and 
connected to place; it’s all there in a package. 
 
Youth engagement, connections to nature, must be part of all we do.  That’s empowerment. 
 
We must establish an intercultural, interdisciplinary, international, intergenerational institute on 
the Bay of Fundy that encompasses research, education, advocacy, empowerment, and 
engagement grown out of the aboriginal experience. 
 
Hugh Akagi 
Gwen Davies 
Tony Diamond 
Janice Harvey 
Terri McCulloch 
Harry Thurston 



Summary of Table Discussion 4 
Wade Reppert 

 
Purpose:  To provide participants with an opportunity for having “the last word”, for saying 
what hasn’t yet been said on any of the topics we’ve covered. 
 
Each table will be asked to develop three key statements about the Bay of Fundy.  These may be 
action statements, reflections or evaluative statements.  They should be supported by a brief 
rationale or explanation of why they are important to the group.   
 
Recorders/reporters for each group will present the statements at the afternoon’s discussion. 
 
Table 4 
 
There is a need for disseminating information on the Bay of Fundy.  We ask that: 
 

• Members of this group and others sign a statement that we will commit to a sustainable 
day of life. 

• An “institute” of the Bay of Fundy be established, involving youth in an interactive way. 
• Practical information on the Bay of Fundy be circulated from a variety of disciplines 

coming together via a free New Brunswick newspaper. 
 
 
Marion Beyea 
Peter Etheridge 
Yves Gagnon 
Maria Recchia 
Wade Reppert 
Julian Walker 
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Concluding Discussion 
 

Each participant was invited to reflect on the ideas that emerged over the past two days. 
 

G. Kealey noted there was an interesting congruence in the statements formulated by each of the 
table groups over lunch.  They are complementary and reinforcing of each other. 
 
R. Nason reported there was a lot of talk at his table about international projects.  For example, 
Common Ground in England has been very successful in bringing communities together.  We 
must be careful in the naming of any institute we create—it may affect its longevity.  Both the 
Bay of Fundy and the Gulf of Maine must be encompassed.  Academics must be united with 
others. 
 
Y. Gagnon observed that there is a strong desire in general to know about the environment.  
Environmental groups have a responsibility to adapt their messages so they are understandable 
and actionable. 
 
S. Farquharson offered that experience in the best educator, so the proposed institute must 
provide this form of education at various levels—junior high, high school, university.  She 
explained that she was involved in the Gulf of Maine institute on Deer Island that brought inner 
city kids to the Bay of Fundy. 
 
M. Conrad talked about the efforts being made to get history into the schools.  For example, 
education on Loyalist history was introduced informally through the curriculum on equity issues.  
To be successful, lesson plans and materials must be provided.  This could be a job for the 
institute.   
 
J. Harvey described the whale camp that was held on Grand Manan—an expensive but highly 
effective example we should attempt to emulate. 
 
M. Recchia noted the whale camp was unknown to the locals.  The institute should not be like 
that.  It must be highly inclusive.  That will determine its success. 
 
H. Thurston strongly supported this view, citing the example of the Parrsboro community 
theatre company.  The institute will need to access and validate local knowledge. 
 
P. Etheridge suggested that UNB adopt a policy of sustainability to exhibit leadership.  UBC 
has done this well, formulating a philosophy of living and learning. 
 
T. Diamond supports an expansion of the Biosphere Reserve in the Bay of Fundy and would 
also like to see it named an International Bird Area. 
 
T. McCulloch notices a difference in how things are done in Nova Scotia and New Brunswick.  
NB is more “top down.”  This affects both tourism and development.  She would like to see more 



NS involvement in the proposed institute.  
 
M. Shell expressed concern about the balance between the role of the university in community 
outreach and its role of educating its students.  He would like to see an internationally known 
institute that will draw the best people, the intellectual elite from around the world.   
 
H. Akagi posed two questions: can the institute make a difference and will it do so?  He has 
written on the question of compliance versus creativity.  Will we do the right thing? 
 
G. Daborn proposed that formal education is necessary but not sufficient.  The Science and 
Protection of Protected Areas Association, an initiative of Acadia and Dalhousie universities, 
became internationally known over the past decade.  They brought in the arts community to 
broaden the reach of their communications.  It will be important for the institute to stage events. 
 
G. Davies explained that her education in NB and NS, as well as university, lacked Canadian 
content until she reached graduate school.  She was angry that she was never exposed to her own 
culture except through her family.   
 
J. Harvey spoke of her recent return to university, which has reintroduced her to the fantastic 
resources that a university has to address problems.  It should be used by the government and 
should mobilize everyone to help with the future of New Brunswick.  She is looking for ways for 
the university to enter into the community, fostering social change.  In her view, St. Francis 
Xavier in Antigonish, NS, has a good tradition of doing this. 
 
J. McLaughlin stated he is angry about where New Brunswick is; there is a poverty of public 
dialogue.  He is not ready to accept the situation.  There can never be enough voices raised in 
concern.  He’s on a journey, as are many others.  The conversation of the Symposium means a 
lot, getting to know each other, sharing diverse knowledge and going deeper into the meaning of 
issues.  This is important.  Our values will be tested as we move into unexplored territory. 
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