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ELA workshopELA workshop
Feb. 27Feb. 27--28, 2007 Inn at the Forks28, 2007 Inn at the Forks

Key questions:

1) How can we develop the EC-DFO partnership at ELA 
to the best advantage of both departments? 

2) What are the greatest opportunities for scientific 2) What are the greatest opportunities for scientific 
collaboration between EC & DFO at ELA? How can we 
include academia?

3) What are the greatest potential difficulties and how can 
they be overcome?

Goal: Develop plan and establish next steps in making the 
EC-DFO agreement work



Introduction to ELAIntroduction to ELA

• What is ELA?

• What are the opportunities for research at 
ELA?

• How does science at ELA currently • How does science at ELA currently 
function?

• What is the agreement between EC and 
DFO for ELA?

• PLEASE ASK QUESTIONS!



What is ELA and why is it 
unique?

What is ELA and why is it 
unique?

• Fully equipped, year-round field station 

• 58 designated, small lakes and their terrestrial 

drainage basins

• Ability to regularly conduct controlled, whole-• Ability to regularly conduct controlled, whole-

ecosystem experiments 

• Comprehensive, long-term data sets (38+ 

years) for multiple lake systems

• Multi-disciplinary team of researchers 

dedicated to undertaking research at the ELA 

site
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Year-round Field StationYear-round Field Station
30 km, all weather, private access road30 km, all weather, private access road

Self-contained, Fully-equipped



Facilities RenewalFacilities Renewal
$4m $4m ––road and facility road and facility 

upgradesupgrades

Main Laboratory

New laboratory



Year-round Science FacilityYear-round Science Facility
• Self-contained field station

– Modern laboratories
– Hg clean lab
– Library and meeting rooms
– Fully-equipped workshop
– SCUBA support
– Full food services– Full food services
– On-site living accommodations 

for 50 researchers

• Field Site Access 
– Trail network
– all terrain field vehicles, 
– boats & motors



Meteorological StationMeteorological Station

Operates Year-round

Since June 1969Since June 1969Field StationField Station
400 m400 m

Measuring Atmospheric Inputs

Meteorological 

station

- 37-year 

continuous 

record

-Example of 

existing 

partnership with 

EC



Small Lake EcosystemsSmall Lake Ecosystems



Whole-ecosystem experiments at ELA

• The lakes at ELA are independently functioning 
ecosystems that are models of larger systems 

• The lakes at ELA are pristine, unimpacted and 
amenable to controlled manipulation

• Whole-ecosystem experiments at ELA are • Whole-ecosystem experiments at ELA are 
particularly useful for understanding processes 
and for predicting indirect impacts (proven ability 
to extrapolate to other systems)

• This understanding is crucial for developing 
solutions to environmental problems

• Can directly test mitigation options
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Endocrine Disrupters

Organic Toxicants

Mercury Deposition

Biomanipulation

Aquaculture

Whole Ecosystem ExperimentsWhole Ecosystem Experiments

More than 50 

ecosystem 

experimental studies 

conducted to date
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Eutrophication studiesEutrophication studies

• Original focus was 

eutrophication in the 

lower Great Lakes

– Direct impact on policy

• Recent studies 

include:
– effects of 

eutrophication on 

contaminant cycling

– carbon sequestration

– algal toxins

– blue-green algae



Acidification (“acid rain”)Acidification (“acid rain”)

Starving Lake Trout

Simulating Atmospheric Acidification



Estrogen ExperimentEstrogen Experiment 20012001--20032003

Will the estrogen reduceWill the estrogen reduce
populations of invertebrates, populations of invertebrates, 

amphibians, and fish?amphibians, and fish?

Lake 260

Adding EstrogenAdding Estrogen



Mercury Deposition (METAALICUS)Mercury Deposition (METAALICUS)

198Hg
Will proposed 
changes in Hg
emissions affect 
MeHg in fish? 

How long will it 
take to see 
results of 
changing 

202Hg

200Hg
changing 
emissions?



Impacts of Hydroelectric Impacts of Hydroelectric 
ReservoirsReservoirs

• Small reservoirs created in wetland 
and upland terrain

• Investigated effects of flooding on 
mercury methylation and greenhouse 
gas production



Effects of Macrophyte (“weed”) RemovalEffects of Macrophyte (“weed”) Removal

Northern Pike

Pumpkinseed

ELA Lake 191Mechanical Harvester



Cage Aquaculture StudyCage Aquaculture Study

Effects on nutrients, 
food web structure & fish behaviour

Lake 375



LongLong--term Ecological Monitoringterm Ecological Monitoring

• 5 dedicated, long-term 
reference lakes

• Up to 38 consecutive 
years of monitoring on 
selected systems

• Meteorological data

Outflow discharge (avg m
3
/sec)
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• Meteorological data
– CAPMoN station

• Multidisciplinary 
limnological data
– Hydrological, physical, 

chemical, biological, etc

• Oracle data management 
system
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An understanding of 
processes driving 
observations made in 
whole-lake experiments is 
key to extrapolating results 

x 7.1 µg Hg/m2/y 
ambient rate of wet deposition

An understanding of processes driving 
observations made in 
whole-lake experiments is key to 
extrapolating results to other lakes

key to extrapolating results 
to other lakes

Lake 240 
Experimental Lakes Area



water chemistry
Mike Stainton, Steve Page, Ron 
Schade, Cory Anema

DFO Research team

food web
algal ecology

Michael Turner, Dave Findlay

zooplankton ecology

How does science at ELA How does science at ELA 

currently function?currently function?

LTER
Mark Lyng (field program)

Ken Beaty (hydrology) 

Susian Kasian (biometrics)

John Shearer (operations manager)

zooplankton ecology

Mike Paterson, Laurie Wesson

benthic ecology

Cheryl Podemski

fish ecology

Ken Mills, Sandy Chalanchuk,

Andy Majewski, Paul Blanchfield, Lori Tate

Fish physiology

Vince Palace

stable isotopes & biogeochemistry

Ray Hesslein, Morris Holoka



Anatomy of a whole Anatomy of a whole 

ecosystem studyecosystem study

ideas
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ELA Management 
Board

ELA Management 
Board

• ELA is operated by Fisheries and Oceans Canada 

under a Memorandum of Agreement with the Ontario 

Ministries of Natural Resources and Environment

• All experiments must be approved by the ELA 

Management board



ELA ELA 
partneringpartnering

• major research partnerships (>45 in total)
– Universities - >20 Canadian and US Universities

– Industry - AECL, Hydro (MB, ON, QC), USA (EPRI)

– EC, NRCan

• single agencies usually cannot provide funding for the 
duration of a whole-ecosystem study (>5 years)

• typically, research by the DFO group is strongly 
augmented by the participation of university and 
government researchers (and associated graduate 
students)



Study length 
(y)

Funding 

sources

Annual

cost

Partici-
pants

# grad

students

EDC 7 DFO (ESSRF) $150 K 16 2

Examples of Examples of 
partnering in wholepartnering in whole--
ecosystem studiesecosystem studies

EDC
(K. Kidd)

7
Cdn. Network of Tox. Cent.

American Chem. Council

Shering Pharm./TSRI

$150 K 16
(DFO = 8)

2

Aqua-
culture
(C. Podemski)

8+ DFO (ACRDP)

OMNR

North. Ont. Aqua. Assoc.

Martin Mills/Aquacage Fish.

$350 K 15
(DFO = 11)

5

Hg
(J. Rudd/

R. Harris)

9+ DFO (ESSRF)

NSERC /EC/4 Cdn. Univ.

EPRI/USGS/US EPA/NOAA

US Department of Energy 

~$1.5 M >20
(DFO = 7)

>7



Advantages of Increased Advantages of Increased 
Partnership Between DFO and ECPartnership Between DFO and EC

Advantages of Increased Advantages of Increased 
Partnership Between DFO and ECPartnership Between DFO and EC
• Whole-ecosystem freshwater research best conducted 

under auspices of multiple government departments

• Ideally, ELA would fit into a larger strategy to address 
whole-ecosystem, multiple impacts to freshwater
– Strong links between researchers at ELA and those working on – Strong links between researchers at ELA and those working on 

larger, geographically distributed systems (e.g Lake Winnipeg, 
Great Lakes, etc)

• Inclusion of universities and provincial agencies would 
further broaden base of expertise, funding opportunities, 
and ability to advise on policy

• The partnership ‘whole’ can be greater than the sum of its 
parts



• Mandate: EC mandate complements DFO mandate

– much current ELA research already of interest to EC 

– EDCs, Hg, POPs, climate change, acidification recovery

• Opportunities: There are many new and different 

ecosystem studies that could be attempted at ELA 

• Money: 

Advantages for Environment CanadaAdvantages for Environment Canada

• Money: ELA Researchers have been very successful 

at obtaining funds for research (both from Canada and 

beyond)

• Long term database: large, very complete aquatic 

ecosystem database

• Expertise: DFO expertise complements EC expertise



Advantages for Academic PartnersAdvantages for Academic Partners

• Faculty and students can participate in 
unique, high-quality, high-profile team-
oriented, ecosystem research

• Attract money for research• Attract money for research

• Enhanced government-university 
collaboration – potential to affect policy

• Many possibilities for conducting field 
courses



ECEC--ELA agreementELA agreement

• Signed by ADMs of Science for both EC & 
DFO – awaiting signature from EC 
Corporate Services

• Announced publicly at Montebello Science 
Priorities workshop 



Key points of agreementKey points of agreement

• DFO & EC agree to split the costs of operating ELA 

• DFO retains ownership of ELA; RP manages facility

• “DFO and EC shall be jointly responsible for all scientific • “DFO and EC shall be jointly responsible for all scientific 
operations at the ELA”
– Joint governance structure

– Science Management Committee

• Researchers from each department are still beholden to 
their own department’s mandate
– We are not joining the mandates; instead seek areas of overlap



SummarySummary
• Only facility of its kind – should have broader utilization

• There are many benefits for EC
– One-of-a-kind capacity to undertake powerful, whole-ecosystem 

manipulations

– Outstanding field facility – recently upgraded

– Unique long-term data record with complete ecosystem – Unique long-term data record with complete ecosystem 
coverage

– Multidisciplinary team of experts

• Partnership with EC can greatly enhance the ability of 
ELA to undertake high-quality whole-ecosystem 
research on issues of national and international 
importance





DFO Science after RenewalDFO Science after Renewal

APPENDIX 6

An overview of current directions for Science in 
DFO and C&A Region.



Relevant Relevant –– Aligned with mandateAligned with mandate

D F O    S t r a t e g I c   O u t c o m e sD F O    S t r a t e g I c   O u t c o m e s

Sustainable Fisheries
and Aquaculture

(SFA)

Healthy and Productive
Aquatic Ecosystem

(HAPAE)

Safe & Accessible 
Waterways

(SAW)

National Science ThemesNational Science Themes
State of Aquatic Ecosystems
Impacts of Human Activities

Status of the Fishery 
Resources

Species at Risk

Aquatic Invasive Species

Aquaculture Production

Aquaculture-Environment
Interactions

Aquatic Animal Health 

Impacts of development 
activities

State of ecosystems and 
integrated management

Role of Oceans
In Global Climate 

Mapping the Ocean 
Floor  (UNCLOS)

Products & services
for navigation

Impacts of Human Activities

Safety, Security and Sovereignty

Impacts of Climate
Variability & Change

Genomics and
Biotechnology

Science FunctionsScience Functions

Research

Monitoring

Advisory Processes

Products & Services

Data Management

Science Management

The 3 DFO
Strategic Outcomes

are supported by
these Science 

Activities



Relevant Relevant –– Responsive to prioritiesResponsive to priorities

�� At its October 2005 meeting, the SMB provided clear direction on a At its October 2005 meeting, the SMB provided clear direction on a 
limited number of priorities to guide the work of the Science Sector.limited number of priorities to guide the work of the Science Sector.

�� Priorities include both “what” science does (substantive) and “how” it is Priorities include both “what” science does (substantive) and “how” it is 
done (processdone (process--based).based).
�� whatwhat ::

�� Science in Support of EcosystemScience in Support of Ecosystem--Based ManagementBased Management

�� Science for Sustainable AquacultureScience for Sustainable Aquaculture

�� Science in Support of National PrioritiesScience in Support of National Priorities

�� Science in Response to Special NeedsScience in Response to Special Needs

�� howhow ::
�� Managing Human ResourcesManaging Human Resources

�� Integrated riskIntegrated risk--managementmanagement

�� Strategic five year Research PlanStrategic five year Research Plan

�� Strategic communications / consultationsStrategic communications / consultations

�� The SMB confirmed that the highest priorities for Science should be:The SMB confirmed that the highest priorities for Science should be:
�� science in support of ecosystemscience in support of ecosystem--based managementbased management

�� regeneration in light of changing / departing work forceregeneration in light of changing / departing work force



Strategic Five Year Research Plan:  Strategic Five Year Research Plan:  
Departmental Research Priorities*Departmental Research Priorities*

The following Research Priorities will support the strategic agenda of DFO 
and the federal government for the next five years.

1. Sustainability of Fisheries Resources

2. Habitat and Population Linkages

3. Climate Change and Variability

4. Ecosystem Assessment and Management Strategies

5. Aquatic Invasive Species

6. Aquatic Animal Health

7. Sustainability of Aquaculture

8. Ecosystem Effects of Energy Production

9. Operational Oceanography

10. Emerging and Enabling Technologies for Regulatory Responsibilities

_____________________

*Some priorities have changed since presentation was given



Priority AreasPriority Areas

�� Sustainability of Fisheries ResourcesSustainability of Fisheries Resources
�� Changes in the productivity and resiliency of key species may have Changes in the productivity and resiliency of key species may have 

serious consequences for the dynamics of entire ecosystems and the serious consequences for the dynamics of entire ecosystems and the 
sustainability of fishery resources.sustainability of fishery resources.

�� Research is needed to better understand factors and processes controlling Research is needed to better understand factors and processes controlling 
fish population and community productivity and to ensure effective fish population and community productivity and to ensure effective 
management of fisheries. management of fisheries. management of fisheries. management of fisheries. 

�� Habitat and Population LinkagesHabitat and Population Linkages
�� The alteration or destruction of fish habitat may have lasting effects on The alteration or destruction of fish habitat may have lasting effects on 

fish populations, ecosystem resilience, and the sustainability of resource fish populations, ecosystem resilience, and the sustainability of resource 
uses. uses. 

�� Research is needed to better understand linkages between habitat Research is needed to better understand linkages between habitat 
productive capacity, population productivity, and biodiversity to be able productive capacity, population productivity, and biodiversity to be able 
to assess the effectiveness of mitigation and compensation measures for to assess the effectiveness of mitigation and compensation measures for 
human activities. human activities. 



Priority AreasPriority Areas

�� Climate Change and VariabilityClimate Change and Variability
�� As climate changes, biological and physical conditions in the oceans are As climate changes, biological and physical conditions in the oceans are 

modified, which affect the sustainability of human uses of aquatic modified, which affect the sustainability of human uses of aquatic 
resources, as well as the safety of coastal areas.resources, as well as the safety of coastal areas.

�� Research is needed to better understand, detect, and forecast changes and Research is needed to better understand, detect, and forecast changes and 
provide scientific information for developing adaptation strategies.provide scientific information for developing adaptation strategies.

�� Ecosystem Assessment and Management StrategiesEcosystem Assessment and Management Strategies
�� Ensuring the sustainability of aquatic ecosystem requires an ecosystem Ensuring the sustainability of aquatic ecosystem requires an ecosystem 

approach to the management of individual and multiple humans approach to the management of individual and multiple humans 
activities.activities.

�� Research is needed to:Research is needed to:
�� develop and evaluate new approaches for ecosystem assessment (ex: robust develop and evaluate new approaches for ecosystem assessment (ex: robust 

methods and models) andmethods and models) and

�� to develop effective and robust riskto develop effective and robust risk--based strategies and evaluate their based strategies and evaluate their 
performance for an ecosystem approach.performance for an ecosystem approach.



Priority AreasPriority Areas

�� Aquatic Invasive SpeciesAquatic Invasive Species
�� Aquatic invasive species (AIS) are one of the leading threats to aquatic Aquatic invasive species (AIS) are one of the leading threats to aquatic 

biodiversity and ecosystem health and have significant impact of biodiversity and ecosystem health and have significant impact of 
domestic fishery and aquaculture resources.domestic fishery and aquaculture resources.

�� Research on AIS is required to support the development of a regulatory Research on AIS is required to support the development of a regulatory 
framework and guide the development and implementation of framework and guide the development and implementation of framework and guide the development and implementation of framework and guide the development and implementation of 
management measures.management measures.

�� Aquatic Animal HealthAquatic Animal Health
�� Diseases, and particularly outbreaks, can have major ecological effects on Diseases, and particularly outbreaks, can have major ecological effects on 

aquatic resources and severe economic impacts for the sustainability of aquatic resources and severe economic impacts for the sustainability of 
aquaculture species. aquaculture species. 

�� Research is needed on disease agents in nature and the potential risks and Research is needed on disease agents in nature and the potential risks and 
effects of disease transfer between fish.effects of disease transfer between fish.



Priority AreasPriority Areas

�� Sustainability of AquacultureSustainability of Aquaculture
�� LongLong--term sustainability of aquaculture has to be based on ecologically term sustainability of aquaculture has to be based on ecologically 

appropriate production technology and environmentally sustainable appropriate production technology and environmentally sustainable 
practices.  practices.  

�� Research is needed on the development of high efficiency and Research is needed on the development of high efficiency and 
environmentallyenvironmentally--friendly culture technology and environmental friendly culture technology and environmental environmentallyenvironmentally--friendly culture technology and environmental friendly culture technology and environmental 
interactions.interactions.

�� Ecosystem Effects of Energy ProductionEcosystem Effects of Energy Production
�� Energy development in Canada (mainly offshore oil and gas, Energy development in Canada (mainly offshore oil and gas, 

hydroelectricity, and oil sands) is rapidly accelerating and is expected to hydroelectricity, and oil sands) is rapidly accelerating and is expected to 
be substantial in the near future. be substantial in the near future. 

�� Significant advances in research are needed to augment the existing Significant advances in research are needed to augment the existing 
knowledge base, evaluate risks, potential impacts, and mitigation options knowledge base, evaluate risks, potential impacts, and mitigation options 
in these energyin these energy--related undertakings.related undertakings.



Priority AreasPriority Areas

�� Operational OceanographyOperational Oceanography
�� Search and rescue operations, safe navigation, and the dispersion of pollutants Search and rescue operations, safe navigation, and the dispersion of pollutants 

and ballast water organisms all require nowand ballast water organisms all require now--casts and forecasts of the state of casts and forecasts of the state of 
the ocean. the ocean. 

�� Research is needed to better understand oceanic processes and the ocean’s Research is needed to better understand oceanic processes and the ocean’s 
circulation and to improve forecast of the ocean’s present and future state circulation and to improve forecast of the ocean’s present and future state 

�� Emerging and Enabling Technologies for Regulatory Emerging and Enabling Technologies for Regulatory 
ResponsibilitiesResponsibilities

�� Science support for DFO’s regulatory and policy responsibilities often depends Science support for DFO’s regulatory and policy responsibilities often depends 
on advanced technologies. On the other hand, industry’s use of new on advanced technologies. On the other hand, industry’s use of new 
technologies may pose new challenges to DFO regulatory responsibilities. technologies may pose new challenges to DFO regulatory responsibilities. 

�� Research on new technologies is needed to enhance the ability of Science of Research on new technologies is needed to enhance the ability of Science of 
performing research to gain new knowledge, and understand the potential performing research to gain new knowledge, and understand the potential 
effects of some technologies, such as modified organisms.effects of some technologies, such as modified organisms.



The Way Forward: Our Regional PrioritiesThe Way Forward: Our Regional Priorities

Ecosystem-based Management 

Inland Waters
�� enhance integrated advisory relationships with DFO Fish Habitat and enhance integrated advisory relationships with DFO Fish Habitat and 

Provinces identify and address priority fish habitat issues;Provinces identify and address priority fish habitat issues;

�� Clarify role of DFO Science in freshwater ecosystem research;Clarify role of DFO Science in freshwater ecosystem research;�� Clarify role of DFO Science in freshwater ecosystem research;Clarify role of DFO Science in freshwater ecosystem research;

�� explore opportunities to collaborate with EC, other jurisdictions and explore opportunities to collaborate with EC, other jurisdictions and 
universities to address emerging freshwater ecosystem and fisheries universities to address emerging freshwater ecosystem and fisheries 
habitat issues (i.e. Lake Winnipeg);habitat issues (i.e. Lake Winnipeg);

�� develop SARA, AIS, Aquaculture and monitoring programs that address develop SARA, AIS, Aquaculture and monitoring programs that address 
priority issuespriority issues

�� Research focused on population dynamics and innovative control Research focused on population dynamics and innovative control 
strategies (Sea Lamprey Program)strategies (Sea Lamprey Program)



The Way Forward: Our Regional PrioritiesThe Way Forward: Our Regional Priorities

Sustainable Aquaculture

�� Science to assess ecosystem impacts and regulate the Science to assess ecosystem impacts and regulate the 
aquaculture industry is not well developed for aquaculture industry is not well developed for 
freshwater;freshwater;freshwater;freshwater;

�� Work with industry and Aquaculture to identify and Work with industry and Aquaculture to identify and 
address priority research issues;address priority research issues;

�� Work with industry, the public and NGOs to improve Work with industry, the public and NGOs to improve 
public confidence in the environmental sustainability of public confidence in the environmental sustainability of 
aquacultureaquaculture



The Way Forward: Our Regional PrioritiesThe Way Forward: Our Regional Priorities

Integrated Risk Management Integrated Risk Management 
�� Fully implement a process to determine program priorities.Fully implement a process to determine program priorities.

�� Provide research and advice in support of effective risk management and Provide research and advice in support of effective risk management and 
monitoring requirements for issues such as Aquatic Invasive Species, monitoring requirements for issues such as Aquatic Invasive Species, 
Aquaculture impacts and Oil and Gas development.Aquaculture impacts and Oil and Gas development.
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