NSERC
Canadian
Network for
Aquatic

¥ Ecosystem
Services

4™ Annual Meeting & Workshop
May 3 -5, 2016
University of Guelph
Guelph, ON

University of Guelph
Science Complex



NSERC
A ﬁiﬁl\ff;ﬁf]m‘ 4th Annual Meeting & Workshop
g‘:‘(‘:‘\‘i‘l‘w University of Guelph, Guelph, Ontario
R oies May 3-5, 2016
Contents
ACKNOWIEAZEIMENTS ..o s s s s ses s es s s s ss e s RS EEE R s R AR s R s R R s s s R s s s R nn s 3
LOCAtIONS QN0 DIT@CTIOMNS .....euieueececececeeeseseesessessessessesssssssss s s s s ssss s s s s s s s b s E s E s E s b s b s bbb s b s b s b 4
LELUTE) o T 2T e R0 =D L0 o) o T 6
AZENAA OVEIVIEW, MAY Z2-5 ..o s e sss s s ss e s se s se R s bR s R s s s s nn s 7
Tuesday, May 3rd Workshop Speakers/Panelists....... s 11
Wednesday, May 4™ SPeakers (IMOITINE) ....cvuereereererremsressesssesssssesssesssssessesssesssssssssesssssssssssssesssssssssesssssssssssssessssasessesanes 13
Wednesday, May 4th, Lightning Talks (11:10am) and Poster SeSSion# 1 ... 15
Wednesday, May 4th Speakers (AftEIMOO0N) .. ssssssssssssssssssssssssns 16
Wednesday, May 4th, Lightning Talks (2:30pm) and Poster SesSsion #2 ... 18
Thursday, May 5t SPEAKET'S ... ssessessssssssesssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 19
Poster Session ADSEIacts (@11) ... 23

Page 2 of 37



NSERC
Canadia .
Network s 4th Annual Meeting & Workshop
: : . = University of Guelph, Guelph, Ontario

>~ Services May 3-5, 2016

Acknowledgements

Our deepest appreciation is extended to the University of Guelph for the use of their facilities for this year’s
Annual Meeting and Workshop. Many thanks to our speakers, HQP Committee, and Science Committee for
their contributions to the Meeting. Special thanks to Kathy Nahwegahbow (Special Events, Hospitality
Services), Katie McColl (Conference Services), and Paul Sibley (CNAES Theme II) for their extensive help in
the organization and facilitation of the Meeting. Lastly, we extend our appreciation to all of our meeting
participants, without whom this event would not be possible. Thank you!

‘ Alberta Q NSERC
'Ai Innovates sl
| e P ontario
D MniSTRY OF THE ENVIRONMENT

E B EERS msTRY Of NATURAL RESOURCES

CANADA
- R
UniversittLaurentienne

THE
UNIVERSITY OF
BRITISH
COLUMBIA

KONGSBERG

Canada

I & I Fisheries and Oceans  Péches et Océans
Canada Canada

UNIVERSITY OF

%) TORONTO

e

Fisheries and Oceans Canada, == »
P

-
wivw dfo-mp0 . ¢a

I‘I Natural Resources  Ressources naturelles

zxan Forest ::::: canadien We S tern

Service des foréts UNIVERSITY-CANADA
S?Ontario
MiNISTRY OF THE ENVIRONMENT

&

%

L=

UNIVERSITY
%GUELPH

Page 3 of 37



NSERC
et 4th Annual Meeting & Workshop
: ; L £ ditic University of Guelph, Guelph, Ontario

Ecosystem

N>~ Services May 3-5, 2016

L ocations and Directions

Alexander Hall, University of Guelph
570 Gordon Street, Guelph, Ontario, N1G 2W1 http://www.uoguelph.ca/campus/map/alexander/

Parking at Alexander Hall, Lot P31

If you need to park on campus for the day, please park in Lot P31. On the East side of the lot there is a
designated visitor lot and booth. The link (below) will show the break down of how they charge:
https://parking.uoguelph.ca/parking-rates-permit-information/visitor-kiosk-lots They charge a $10 flat rate for
Visa/Mastercard and Debit and an hourly rate for cash depending on how long you are parked in the lot.

University of Guelph campus map: http://www.uoguelph.ca/campus/map/

Science Atrium, University of Guelph
488 Gordon St, Guelph, Ontario, N1G 1Y2 http://www.uoguelph.ca/campus/map/sciencecomplex/

OAC Cenntenial Arboretum Centre, University of Guelph

Entrance off of College Avenue. See map below:
http://www.uoguelph.ca/arboretum/thingstosee/documents/ArboretummapasofNov2012_000.pdf
Note: CNAES will provide a shuttle to the May 4™ dinner

Best Western Royal Brock Hotel and Conference Center
716 Gordon Street, Guelph, Ontario, N1G 1Y6. Parking included in the cost of the room.

Shakespeare’s Arm restaurant/bar
35 Harvard Road, Guelph http://www.shakespearearms.com/

General Map of Guelph
https://www.google.ca/maps/place/Visit+Guelph/ @43.5434404 -
80.2488735,15z/data=14m2!3m1!1s0x0:0x7016b7765d33d13f

**k*

Getting to Guelph by car, bus, and air:

University of Guelph: https://admission.uoguelph.ca/directions

City of Guelph (general): http://visitguelphwellington.ca/

GO http://www.qgotransit.com/publicroot/en/travelling/stations.aspx?station=GUNI

Greyhound: https://www.greyhound.ca/

Red Car Shuttle Service: Discount code: CNAES16. https://www.redcarservice.com/Default.aspx

Red Top Taxi (Guelph): 1-519-821-1700 http://www.redtoptaxi.ca/about-us.html

Canadian Cab (Guelph): 1-519-824-3110 http://www.canadiancab.com/
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Guelph Restaurant Options:

Near the Best Western:

91 Shakespeare’s Arm (http://www.shakespearearms.com/)
o 35 Harvard Rd, far end of Plaza (7 min walk)

1 Buffalo Wild Wings (http://www.buffalowildwings.com/en-CA/)
o 35 Harvard Rd, front of Plaza near Gordon St. (4 min walk)

M Milestones Bar and Grill (http://www.milestonesrestaurants.com/)
0 185 Stone Rd West (12 min walk)

On Campus:

1 Brass Taps (http://www.uoguelph.ca/ucevents/taps/) On campus pub, second floor of the University
Center

1 The Grad Lounge (http://www.uoguelph.ca/gsa/?g=node/4)
0 Closes at 7:30pm from Monday to Wednesday, first floor of the University Center

Downtown:

M Buon Gusto ltalian Restaurant (http://www.buongusto.ca/)
0 69 Wyndham St. North (10 min bus ride + 5 min walk)

1 The Albion (http://thealbionhotel.ca/)
0 49 Norfolk St. (10 min bus ride + 3 min walk)

9 Baker Street Station (https://bakerstreetstation.ca/menu/)
0 76 Baker Street (10 min bus ride + 8 min walk)

1 The Woolwhich Arrow (The Wooly) (http://www.woolwicharrow.ca/our-menus)
0 176 Woolwhich St. (10 min bus ride + 10 min walk)

Bus to Downtown:

1 Catch the 16 Southgate Bus heading North from outside the hotel on Gordon Street (bus stop is on the
same side of the street as the hotel)

9 Take the bus until the downtown bus terminal (last stop)
9 Buses come every 20 min at peak time (3pm-7pm) and every 30 min at off peak time

1 $3to ride, exact change only


http://www.shakespearearms.com/
http://www.buffalowildwings.com/en-CA/
http://www.milestonesrestaurants.com/
file:///C:/Users/CNAES/Documents/1%20-CNAES/4-Annual%20Meeting/Program/Final%20Program%20(edited%20April%2030)/(http:/www.uoguelph.ca/ucevents/taps/
http://www.uoguelph.ca/gsa/?q=node/4
http://www.buongusto.ca/
http://thealbionhotel.ca/
https://bakerstreetstation.ca/menu/
http://www.woolwicharrow.ca/our-menus
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Services May 3'5, 2016
Agenda Overview, May 2-5
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Monday, May 2", 2016

Time Program

HQP Dinner & Social
Organized by thelQP Committee

Come meet & mingle with your fellow CNAES HQP!
6:30pm Location: The Shakespeare’s Arm
35 Harvard Road, Guelph (Tel. 517 7-6003)

Dinner + nonalcoholic beverages will be provided.
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CNAES Policy Workshop — CNAES Members Only*

Tuesday May 3, 2016

Time  Program Location
8:30 Check-in, name tags, lunch sign-up Alex-100
Welcome, Introduction
9:00 Donald Jackson, Scientific Director, CNAES

The Role of Science in Public Policy: Challenges for Environmental and
Natural Resource Scientists

9:05 Anne Neary, former Assistant Deputy Minister, Environmental Science and
Standards Division, Ontario Ministry of Environment and Climate Change Alex-100

Habits That Hold Us Back: Human Nature, Organizational Inclination, and
Public Policy

9:50 Bob Sandford, EPCOR Chair for Water and Climate Security, United

Nations University Institute for Water, Environment and Health
10:35 Alex

Break Lobby
Telling science stories that matter: A policy practitioner's perspective

10:50 Rachel Melzer, Senior Policy Advisor, Great Lakes, Ontario Ministry of

Environment and Climate Change
1110 Science Policy Integration — Insights and Best Practices from Natural Alex-100

' Resources Canada

Romi Oshier, Policy Analyst, Natural Resources Canada

11:30 Panel Discussion
Mentorship Lunch Science

12:15 HQPmeet with Ceals, Partners & Collaborators in small groups over lunch Atrium

1:30 Policy Workshop
1 Interactive workshop. Outline &rmat will be provided. Alex-100
9 Coffee break included, 3pm

5:30- Optional tour of the Ontario Biodiversity Institute Alex

6:30pm Meet in the Alexander Hall Lobby Lobby
IDflnnerlwlthfcolleagues ded Science Committee Business Meeting

Dinner Refer to list of recommende 6:30pm

restaurants Borealis Grille and Bar

*All CNAES HQP (students, postiocs) are expected to attend the workshop andil@stigators,
Collaborators, Partners are encouraged to jdim
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4th Annual Meeting, Day 1

Wednesday May 4, 2016

Time Program ~ Location
8:30 Check-in, name tags, poster set-up Alex-100
9:00 Welcome & Introduction

' Donald Jackson, Scientific Director, CNAES
Probing the link between biodiversity and ecosystem services in upland rivers
9:10 Isabelle Durance, Director, Cardiff Water Research Institute Alex-100
Communicating mercury research and fish consumption guidelines to
10:10 northern communities reliant on subsistence fish
Gretchen Lescord, Laurentian University, CNAES Theme |
10:30 Networking Break SC|e_nce
Atrium
Mitigating the ecological legacy of forest harvests on headwater streams: do
1050 riparian protection measures differ in effectiveness?
: Alex Yeung, University of British Columbia, CNAES Theme II
Alex-100
1110 Lighting Talks
) Presented by CNAES Students & Fasts
12:00 Lunch & Poster Session #1 SC|e_nce
Atrium
The influence of life history on tissue mercury concentration in fish from
1:30 coastal rivers of the Hudson Bay Lowlands
Rachel DeJong, University of Waterloo, CNAES Theme |
Understanding the effects of forest condition on stream aquatic ecosystem
1:50 services
Maitane Erdozain, University of New Brunswick, CNAES Theme 11 Alex-100
The effects of climate on the bioaccumulation of mercury in two large-bodied
210 fish species in northern Ontario lakes
' Alexandra Sumner, Laurentian University, CNAES Theme |
230 Lighting Talks
' Presented by CNAES Students & Pasts
_ Poster Session #2 ]
3:15- { Appetizers & Cash Bar Science
5:00 Atrium
Network Dinner
i 9 Shuttle departing from Best Western parking lot. Time TBA.
L 9 Cash bar 7pm-730pm. Dinner served at 7:30pm. ARIBEIT
9 Shuttle departing from the Arboretum at 10:00pm.
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4th Annual Meeting, Day 2

Thursday May 5, 2016

Time Program Location
8:45 Check-in
9:00 An Update on the Canadian Water Network
' Simon Courtenay, Scientific Director, Canadian Water Network
Problems of pattern, scale, and predictability: land versus water
9:45 Stephanie Melles, Assistant Professor, Ryerson University Alex-100
Camille Ouellet Dallaire, McGill University, CNAES Theme Il
The influence of foraging constraints from external (wind events) and intrinsic
10:05 (gape limitation) mechanisms on pelagic fish size frequencies
| Dak de Kerckhove, Research Scientist, Ontario Ministry of Natural
Resources & Forestry (OMNRF)
10:25 Networking Break ime_nce
trium
Planning for freshwater conservation in Ontario’s Far North: An NGO
11:00 perspective on barriers and opportunities
: Cheryl Chetkiewicz and Constance O’Connor, Wildlife Conservation
Society Canada
Network Updates
T HQP Committee
1 General Update, Year 4 and Year 5 (Don Jackson) Alex-100
_ 1 Strategic Network Enhancement Initiative (SNEI) Update
11:20 o Enhanced HQP Training and Enhanced Knowledge Dissemination
opportunities (David Kreutzweiser and David Pearson)
Closing Remarks
Donald Jackson, Scientific Director, CNAES
12:00 Lunch Science
| HQP Committee Meeting (12:30pm, Alek00) Atrium
Theme | Team Meeting, Alex-117
132% Theme Il Team Meeting, Alex-218

Theme 111 Team Meeting, Alex-259 Board of Directors Meeting

3:30 Coffee/tea/snack available, Alex Lobby 1:30pm-5:00 pm

_ Alex-309
Workshop: Primer on DOM and PARAFAC analyses
Erik Szkokan-Emilson, Research Associate,

3;36% Ecosystems and Global Change Group, University of
’ Cambridge
Alex100
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Tuesday, May 3rd Workshop Speakers/Panelists

9:05

9:50

10:50

The Role of Science in Public Policy: Challenges for Environmental and Natural Resource
Scientists

Anne Neary, former Assistant Deputy Minister, Environmental Science and Standards Division,
Ontario Ministry of Environment and Climate Change

Over Anne’s career with the Ontario Public Service she worked with the Ministry of Environment as a
scientist, managing environmental analytical chemistry laboratories in Toronto and at the Dorset
Environmental Science Centre, in the Operational arm of the ministry, overseeing the use of science to
support compliance decisions and later as Director for the southwest region of the province.

She also worked with the Ministry of Natural Resources, as the Director of Applied Research and
Development and her most recent position until her retirement in 2015 was Assistant Deputy Minister
for the Environmental Science and Standards Division with the Ministry of Environment, overseeing a
diverse group of scientists and engineers. Central to both these positions was the provision of
information and advice to support policy development and solve environmental and resource
management issues.

Habits That Hold Us Back: Human Nature, Organizational Inclination, and Public Policy

Bob Sandford, EPCOR Chair for Water and Climate Security, United Nations University Institute
Water, Environment and Health

Bob Sandford is the EPCOR Chair for Water and Climate Security at the United Nations University
Institute for Water, Environment & Health. He is also an associate of the Centre for Hydrology and the
Global Water Security Institute at the University of Saskatchewan; a Fellow of the Biogeosciences
Institute at the University of Calgary and Senior Water Governance Advisor for Simon Fraser
University's Adaptation to Climate Change program. He is also Water Policy Advisor to the Interaction
Council, a global public policy forum composed of more than thirty former Heads of State including
Jean Chretien, Bill Clinton and Gro Brundtland. In 2013, Alberta Ventures Magazine recognized Bob
as one of the Year's 50 most influential Albertans.

Telling science stories that matter: A policy practitioner's perspective

Rachel Melzer, Senior Policy Advisor, Great Lakes, Ontario Ministry of Environment and Clii
Change

Rachel Melzer is a Great Lakes policy expert at the Ontario Ministry of the Environment and Climate
Change. She develops agreements, legislation and other policy tools to help protect and restore this
unique aquatic ecosystem. Rachel was the lead author of Ontario's Great Lakes Strategy, a first-of-its-
kind document representing the efforts and commitments of 14 different Ontario ministries. Her
previous jobs have included working with the team of scientists who do water monitoring at the
Ministry of the Environment, as well as work in environmental consulting, in the NGO sector, and for
the Environmental Commissioner of Ontario. She holds degrees in biology and in environmental
policy, and is the proud mother of two of Toronto's youngest environmentalists.
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11:10

11:30

Science Policy Integration — Insights and Best Practices from Natural Resources Canada
Romi Oshier, Policy Analyst, Natural Resources Canada

Romi Oshier attended the University of Guelph and completed a BSc. in Environmental Sciences and
a M.Sc. in Land Resource Science. She also holds a Bachelor of Education. After completing her
academic studies, Romi took a policy internship with the Ontario Government at Ontario Ministry of
Agriculture, Food and Rural Affairs (OMAFRA), where she held a variety of positions. Romi joined
Natural Resources Canada as a policy analyst in 2007, working with the Office of Energy Efficiency.
Since 2008, Romi has worked with the Canadian Forest Service of Natural Resources Canada as a
policy analyst.Romi has two children and enjoys cross-country skiing and paddling on her free time.

Panel Discussion

Anne Neary
Bob Sandford
Rachel Melzer
Romi Oshier

Additional Panelist:
Gail Beggs, former Deputy Minister with the Ontario Public Service

Gail Beggs is a former Deputy Minister with the Ontario Public Service, providing leadership to the
Ministries of Environment, Natural Resources, and the Ontario Secretariat for Aboriginal Affairs. Gail
chaired the board of the Great Lakes Fishery Commission and was the Chair and President and CEO of
the Ontario Clean Water Agency. A graduate of the University of Toronto with Bachelor and Master of
Science degrees, Gail has championed the transfer of science into public policy. Currently, Gail is a
member of the Board of Directors of the Ontario Lottery and Gaming Corporation and the Board of
Trustees of Forests Ontario.
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Wednesday, May 4" Speakers (morning)

9:10 Probing the link between biodiversity and ecosystem services in upland rivers
Isabelle Durance, Director, Cardiff Water Research Institute

There is growing consensus that inappropriate valuation of the world’s ecosystem services has led to
widespread errors in environmental management with associated social disbenefits. Freshwater
ecosystems are a prime example: when managed appropriately, they provide major services such as
fish production, water supply, nutrient transport, health benefits and recreation. However, these
services have been compromised extensively because they are seldom recognized in catchment
activities. Pressures on river ecosystem services will grow in future as land use intensifies, water
demands increase and climate changes further.

Sustainable management of river ecosystem services depends on understanding the processes that
underpin them. In particular, there is a need to quantify how services depend on river organisms and
ecological functions. Through in situ experiments and long term big data analysis, the NERC-
DURESS project is seeking to assess quantitatively how river services such as fish production or
water quality regulation depend on river organisms, and whether there are biodiversity thresholds
under which a service cannot be delivered or is compromised.

Isabelle Durance is the Director of the Cardiff University Water Research Institute that brings
together researchers across the natural and social sciences to address the challenge of water for
people and ecosystems. Isabelle has a background in agronomy, and her current research as a
landscape ecologist uses freshwater ecosystems as a model to investigate the links between changing
landscapes, biodiversity and ecosystem services. She is actively involved in promoting
interdisciplinary research, and currently leads the large NSERC Duress consortium project on the
role of river biodiversity in sustaining ecosystem services.
10:10 Communicating mercury research and fish consumption guidelines to northern communities

reliant on subsistence fish

Gretchen Lescord, Laurentian University

Mercury (Hg) is a neurotoxic pollutant that has been detected in aquatic systems around the world,
often in high concentrations in remote areas of North America and in the people who live there. The
majority of Hg found in humans originates from their diets, mainly through frequent consumption of
fish. In Northern Ontario, where access to fresh produce can be limited, remote communities rely
heavily on subsistence fisheries for a healthy source of protein and fish consumption remains part of
many First Nations’ cultural practices. Furthermore, these regions are facing major changes from
climate change and industrial development, all of which can alter Hg cycling and accumulation in
fish. Over the past decade, awareness of Hg concerns has increased in these communities, but many
questions still remain. It is vital that these communities are provided an understanding of the
environmental and toxicological concerns around Hg while avoiding alarmist statements that
discourage the consumption of all fish. In this talk, I will discuss my experiences, in collaboration
with other CNAES members, in communicating these topics and give an overview of available
resources. In particular, | will discuss current methods of communicating Hg consumption
recommendations and suggest improvements to better public understanding.
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11:50 Mitigating the ecological legacy of forest harvests on headwater streams: do riparian

protection measures differ in effectiveness?

Alex Yeung' , Antoine Lecerf? , John S. Richardson®

'Department of Forest and Conservation Sciences, University of British Columbia;
EcoLab,Université de Toulouse, CNRS, INPT, UPS, France

The effectiveness of forestry Best Management Practices (BMPs) to mitigate logging impacts on
temperate streams tends to be assessed shortly after harvesting. The long-term recovery patterns of
stream ecosystem structures and functioning along riparian and upland forest regeneration are still
poorly characterized. By following up on an earlier study conducted 8 years after clear-cutting and 1
year after thinning in southwestern British Columbia, we examined the post-logging recovery
trajectories of stream attributes under multiple riparian management practices after an additional 7-
year period of forest regrowth. These practices included streamside clear-cutting with different
fixed-width reserves (0 m, 10 m and 30 m), and thinning with 50% basal area removal of riparian
trees, alongside unharvested control sites. About 15 years after clear- cutting and 8 years after
thinning, decomposition rate of red alder (Alnus rubra) and density of shredder invertebrates in
logging-affected reaches converged with values in reference reaches. Stream functional integrity, as
reflected by litter decomposition, improved across all forest treatments. Our findings indicated that
thinning legacies on some biotic variables diminished more rapidly than those of clear-cutting. The
extent of time scales towards recovery would inform how forestry BMPs and post-harvest
monitoring should be implemented to sustain aquatic ecosystem service delivery.

Alex Yeung is a PhD. candidate under the supervision of Dr. John Richardson. He joined the

Stream and Riparian Research Laboratory at UBC in 2013, after completing his BSc. and MPhil.
degrees at the University of Hong Kong. Originating from highly human-modified landscapes, he
has been aware of the inextricable trade-off between urban development and aquatic conservation
since a young age. It is this background that has sustained his interest in understanding how land-use
conversions in recent and distant past influence freshwater ecosystems. Alex is currently studying
the ecological stability of headwater streams affected by

forest harvesting — a dominant disturbance agent in watersheds — using field sites in both British
Columbia and Ontario. He hopes his research will inform forestry and other land-use decisions to
better protect headwater systems.
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Wednesday, May 4th, Lightning Talks (11:10am) and Poster Session#1

Kristin Daoust, Assessing the impacts of forest disturbance on aquatic ecosystem services
through predictive modeling of benthic community composition and hydrologic indicators,

Matthew Heerschap, Mercury concentrations and fatty acid compositions of subsistence fishes
Dalal Hanna, Riverine ecosystem services: the untold story, Project 111-6
Amanda Lavallee, Using string fens to polish wastewater from remote camps: Evaluating the

effects of simulated wastewater on plant growth, decomposition, and nutrient dynamics

Christopher Edge, Novel ecosystems are mediocre habitat in urban areas, Project 111-7

Gillian Fuss, Drinking water and turbidity in developing watersheds, Project I1-2

Nicole Balliston, Characterizing subsurface behaviour of a continuous solute release in a Sub-

Junting Guo, Hydrological landscape classification to assess flow regime shifts in response to

Abby Daigle, Detecting Change in Fish Community Size-Spectra, Project 111-3

Karly Harker, Utilizing historical aerial photographs to measure cumulative effects in

Jordan Musetta-Lambert, Wildfire in boreal forest catchments influences leaf litter subsidies
and consumer communities in streams: implications for riparian management strategies,

Alex Yeung, Mitigating the ecological legacy of forest harvests on headwater streams: do
riparian protection measures differ in effectiveness? Project 11-2

Poster# Name, Title, CNAES Project ID
11
Project I1-1
7
in coastal rivers of the Far North of Ontario, Project 1-5
25
6
Project I-4
26
18
4
Arctic Bog, Project 1-4
13
climate change in Ontario, Canada, Project 11-1
21
watersheds on the Skeena River, Project 11-3
15
Project I1-2
17*
8*

Gretchen Lescord, Assessing dissolved organic matter (DOM) quality and its effects on mercury
(Hg) bioaccumulation across a freshwater watershed in the Canadian Boreal Ecozone, Project I-5

*Poster only
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1:30

1:50

The influence of life history on tissue mercury concentration in fish from coastal rivers of the
Hudson Bay Lowlands

Rachel DeJong*, Heidi Swanson®, Brian Branfireun®, John Gunn®, Tom Johnston®*, Bill Keller®
'University of Waterloo,?University of Western Ontario’Living with Lakes Centre, Laurentia
University,*Ontario Ministry of Natural Resources and Forestry

Mercury (Hg) is a bioaccumulative neurotoxin that humans are largely exposed to through fish
consumption. Many factors influence fish Hg concentration, including water temperature and
chemistry, fish trophic position, food source, and growth rate. Previous research in the North has shown
that faster-growing anadromous (i.e., sea-run) life history types of fish have lower Hg concentrations
than their slower-growing freshwater resident counterparts. The Hudson Bay Lowlands is home to
many Aboriginal communities that rely on subsistence fisheries. Proposed developments in the region
and a changing climate could impact Hg dynamics and fish movement; it is therefore important to
determine which life history types of subsistence fish species are present, and how life history affects
fish Hg concentrations. Fish were collected from tidewater-influenced and fully freshwater regions of
the Severn, Winisk, and Attawapiskat Rivers. Using otolith microchemistry, Hg, and stable isotope
analyses, we aim to: 1) determine the extent of anadromy in three subsistence food fishes (Lake
Whitefish (Coregonus clupeafornjisCisco (Coregonus arterdiand Northern Pike (Esox luciuy); 2)
determine the relative importance of freshwater and marine-derived prey in anadromous fish; 3)
compare fish Hg concentrations among species and life history types. Study results will be used to
inform guidance provided to communities regarding safety and security of subsistence fisheries in
northern coastal communities.

Rachel DeJong is a Master’s student under the supervision of Dr. Heidi Swanson at the University of
Waterloo. She completed her undergraduate degree in Biology also at the University of Waterloo. She
is currently investigating the influence of fish life history on fish mercury concentration in coastal
rivers of the Hudson Bay Lowlands for her MSc thesis.

Understanding the effects of forest condition on stream aquatic ecosystem services

Maitane Erdozain'?, Karen Kidd"*?, David Kreutzweiser®, Paul Sibley”
YUniversity of New BrunswickCanadian Rivers Institut€éCanadian Forest ServicéUniversity of
Guelph

Forests are key suppliers of aquatic ecosystem services (AES); however, forestry changes forest
condition (structure and species composition), and this may compromise the delivery of such services.
Given the importance of AES, it is critical to understand the relationship between forest management
and the sustainability of these services. To address this, we are studying 15 headwater streams ranging
in harvesting intensity in New Brunswick, Canada. Indicators linked to food web structure (stable
isotope analysis), benthic macroinvertebrate communities, leaf decomposition, fine sediment
deposition, biofilm growth, and water and DOM quality have been measured. These in-stream
indicators are being related to forest condition, which has been characterized with high resolution
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LiDAR and Forest Inventory data available for the area. Early results suggest that leaf decomposition
(R?=0.81, p=0.002) and sediment deposition (R?*=0.62, p=0.005) are good indicators; number of roads
and forest structure are the best predictors in these models, whereas percent area harvested was not.
Although results from other indicators remain to be analyzed, preliminary results suggest that other
factors rather than the commonly used percent area harvested have more of an impact on the health of
these streams.

Maitane Erdozain is a PhD candidate with Dr. Karen Kidd at the University of New Brunswick and
Canadian Rivers Institute. She completed her undergraduate degree in Biology at the University of
Basque Country, where she worked in the Stream Ecology lab and developed a strong interest in stream
ecosystems. During her master’s degree on Sustainable Water Management in Sweden she discovered
the fascinating research field that links stream health to forest health. This interest brought her to
Canada, where she is studying how different forest conditions derived from forest harvesting affect the
health of headwater streams, in particular indicators linked to food web structure (stable isotope
analysis), benthic macroinvertebrate communities, leaf decomposition, fine sediment deposition,
biofilm growth, and water and DOM quality. After her PhD, she hopes to continue her research on how
forest management practices affect receiving waters to ensure the sustainability of these practices.

The effects of climate on the bioaccumulation of mercury in two large-bodied fish species in
northern Ontario lakes

Alexandra Sumner?, John Gunn*, Tom Johnston?
Y aurentian University?Ontario Ministry of Natural Resources and Forestry

Increasing temperatures in subarctic Canada are expected to alter many processes in aquatic
ecosystems, including mercury bioaccumulation in fish. 1 investigated patterns of fish mercury
concentrations across the current climatic gradient in Ontario in order to assess how future climate
change might impact the provisioning of safe fish. Walleye and white sucker were sampled from 70
lakes throughout northern Ontario spanning over 9.0° of latitude and representing a range of climatic
conditions (annual growing degree days 604-1599). Muscle total mercury concentrations ([tHg]) were
analyzed with respect to climatic variables as well as other chemical, physical, and biological variables.
Second order Akaike Information Criterion (AICc) model ranking indicated that neither temperature
nor precipitation were dominant drivers of mercury accumulation in walleye or white sucker. Instead,
lake and watershed physical structure and 8*3C best predicted white sucker [tHg], while water
chemistry and fish condition best predicted walleye [tHg]. Specifically, walleye [tHg] showed a
curvilinear pattern when related to [SO,4] and [DOC].

Although fish mercury accumulation is not strongly driven by the current climatic conditions, a
changing climate may indirectly affect mercury availability, methylmercury production, and the rate of
methylmercury assimilation into fish tissue in ways that are not yet clear to us.

Alexandra Sumner is currently completing an MSc at Laurentian University, researching the effects
of climate on the accumulation of mercury in northern Ontario fish. Her interest in aquatic research
began in the final two years of her undergraduate degree at McGill University (BSc AgEnvSci 2013).
While there, Alexandra was involved in a whole lake experiment which took place at the University of
Notre Dame Environmental Research Center (UNDERC) on the Michigan-Wisconsin border. Her
primary responsibility was to conduct benthic invertebrate surveys on a curtain-divided lake to
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investigate the effect of increased organic carbon on lake productivity. In the coming weeks Alexandra
will begin a Resource Technician position with the Ontario Ministry of Natural Resources and Forestry
in North Bay, where she will be conducting creel surveys on Lake Nipissing.

Wednesday, May 4th, Lightning Talks (2:30pm) and Poster Session #2

Poster# Name, Title, CNAES Project 1D
19 Camille O.Dallaire, Mapping critical watersheds for aquatic ecosystem services in Canada,
Project I11-1

16 Alexander Potter, Effects of operational harvesting practices on hydrological and biological
indicators of aquatic ecosystem services in northern hardwoods, central Ontario, Project 11-2

1 Lauren Twible, Linking Mining Wastewater Discharge to Methylmercury Production and
Persistence in a Sub-Arctic Peatland, Project I-1

23 Karl Lamothe, Evaluating Freshwater Ecosystem Condition by Quantifying Ecological
Resilience, Project I11-4

12 Tanya Gallagher, Linking Land Cover to Groundwater Nitrate: Approaches in Cross-Border
Monitoring, Project 11-1

2 Brittany Germain, Applying a Hydrologic Classification Approach to Low Gradient Boreal
Watersheds, Project 1-2

24 Andrew Chin, Beta-diversity changes in estuarine fish metacommunities, Project 111-5

3 Vanessa Bourne, Seasonal Variability of Water Chemistry and Biotic Communities in Two
Ecozones in Northern Ontario, Canada, Project I-3a

20 Wagner Moreira, Quantitative Frameworks to Improve the Analyses of Ecological
Communities in the Context of Aquatic Ecosystem Services, Project I11-2

5 Catherine Dieleman, Ecosystem level changes associated with future climate change
conditions in northern peatlands, Project I-4

22 Henrique Giacomini, Linking community size structure to the life history of exploited fish
populations, Project 111-3

27 Colin McCarter, Wastewater contaminant transport and treatment in a nutrient limited ribbed
fen, Project I-4

10* Chantal Sarrazin-Delay and David Pearson, Building relationships with Far North Ontario
First Nations, Project I1-6

g* Rachel DeJong, The influence of life history on tissue mercury concentration in fish from
coastal rivers of the Hudson Bay Lowlands, Project I-5

14*  Maitane Erdozain, Understanding the effects of forest condition on stream aquatic ecosystem
services, Project 11-2

* Poster only
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Thursday, May 5™ Speakers

9:00

9:45

An Update on Canadian Water Network
Simon Courtenay, Scientific Director, Canadian Water Network

Canadian Water Network (CWN), Canada’s leading water research design and management
organization, and an innovation hub for water policy and practice, is in the middle of an exciting
transition. As a Networks of Centres of Excellence (NCE), CWN received $61M in funding for 2001-
2015, and sunset as an NCE in 2015. The collaborative models and decision-making processes it has
established, and many of its research activities, will continue in the years ahead with the support of
multiple funders and an additional $500K from NCE for 2015-2017. With these funds, CWN is
mobilizing knowledge gained from research carried out over the past 14 years and showing where
some of the most promising next steps lie. CWN sees water as being the gateway to many of Canada’s
key issues, including the following four areas: blue cities, energy & resources, agriculture & water and
small & Indigenous communities. In this update we will explore some of CWN’s activities in these
four focus areas along with the research that has informed them to date and the opportunities going
forward.

Dr. Simon Courtenay is the Scientific Director of Canadian Water Network (CWN), a Science
Director of the Canadian Rivers Institute and a Professor in the School of Environment, Resources and
Sustainability at the University of Waterloo. Before moving to Waterloo in 2013, Simon was a
Research Scientist with Fisheries and Oceans Canada in New Brunswick and a Research Professor at
the University of New Brunswick. Simon’s passion is estuarine ecology and ecotoxicology, exploring
the uses that animals make of the complex environments where rivers meet the sea and how human
activities affect that ecology. Presently, Simon is working with a large team of graduate students,
collaborators and partners on aspects of CWN’s Watershed Consortium. They are trying to understand
how to design monitoring frameworks in support of cumulative effects assessment, at the watershed
and regional levels, and how to connect that monitoring to decision making for more effective
management.

Problems of pattern, scale, and predictability: land versus water

Stephanie Melles, Assistant Professor, Ryerson University
Camille Ouellet Dallaire, McGill University, CNAES Theme Il

Knowledge of how aquatic ecosystem services will respond to global change and the current
biodiversity crisis is largely derived from field-based assessments of local processes and small-scale
ecosystem functioning experiments. Yet in order to predict potential consequences of broad-reaching
anthropogenic impacts, it is necessary to make inferences about their effects across large geographic
extents. This mismatch between the spatio-temporal scales of tractable measurements and the need to
make decisions at broad scales necessitates ‘scaling up’ from field-based observations to coarser
resolutions and large extents. The basis of ecological inference rests largely on a formulation that
assumes dominant drivers are constant and additive (i.e., they can be scaled up by aggregation), and
these additive processes lead to increased environmental heterogeneity with scale. While this may be
true in terrestrial systems where heterogeneity and variability increase with scale, aquatic systems are

Page 19 of 37



NSERC

rii'f\;\'f;ff]m 4th Annual Meeting & Workshop

e University of Guelph, Guelph, Ontario
T servnes May 3-5, 2016

10:00

different because of the inherent directionality in these systems. Hydro-ecologists scale up by
increasing basin, lake, or watershed size, and field-based measurements of aquatic ecosystem services
like flow are made at the outlet, or in downstream systems. We reason that these differences in scaling
up methods actually lead to a decrease in variability with increasing watershed size. We provide a
concrete example by comparing Canadian rain predictability metrics across landscape scales verses
flow predictability metrics across watershed scales; and we finish by discussing the potentially
profound implications for ecological inference in these systems.

Stephanie Melles is an Assistant Professor of Ecology at Ryerson University who has expertise in the
spatial analysis of ecological patterns and processes. After finishing her PhD at the University of
Toronto, Stephanie was a (postdoctoral) research associate at government and academic institutions
both in Europe and Canada, including working with the CNAES as an HQP. She is now a
collaborating investigator.

Camille Ouellet Dallaire (PhD candidate) is a physical geographer working at McGill University. Her
expertise is in multi-disciplinary analysis of river systems at large scales using river typology. For her
PhD research with the CNAES, she uses the concept of environmental flow and ecosystem services to
classify the rivers of Canada. Stephanie and Camille have joined forces to study whether and how the
problem of pattern and scale differs between terrestrial and aquatic ecosystems.

The influence of foraging constraints from external (wind events) and intrinsic (gape limitation)
mechanisms on pelagic fish size frequencies.

Dak de Kerchove, Ontario Ministry of Natural Resources & Forestry (OMNRF)

Fish size and abundance data has been traditionally used as an indicator of stock health for fisheries
management and more recently in the creation of size-spectrum curves for broader ecosystem based
management programs. There is a large amount of information available on ecological mechanisms of
fish sizes (e.g. lake size in Lake Trout populations), and so managers have a broad toolbox to turn to
when asking why fish sizes of a particular stock are fluctuating (e.g. through size-selective fisheries
harvests). We are investigating lesser studied mechanisms of fish size to determine whether they are
important components of the toolbox. We present two in this talk: 1) an external mechanism, wind, and
2) an intrinsic mechanism, gape limitation. The effect of wind on lake water currents has been
suspected to increase the foraging efficiency of Cisco and Lake Trout, and here we demonstrate that
lakes exposed to strong prevailing winds indeed contain larger fish. Gape limitation in predators can
lead to large body sizes in prey fish that have escaped predation and thus have low adult mortality, and
here we demonstrate that effect in Walleye-Cisco systems.

Dak is an ecologist who works on both applied and theoretical questions in aquatic ecosystems. He
strives to forge collaborative projects among academic, government and industrial partners to improve
our understanding and management of Canada's natural resources. Dak is currently a Research
Scientist with the Aquatic Research and Monitoring Section of the Ontario Ministry of Natural
Resources and Forestry, and an Assistant Professor (Status-Only) with the Department of Ecology and
Evolutionary Biology at the University of Toronto. Dak is currently focused on developing
landscape/community fisheries production models, fisheries acoustic protocols, and animal movement
models.
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11:00 Planning for freshwater conservation in Ontario’s Far North: An NGO perspective on barriers
and opportunities

Cheryl Chetkiewicz and Constance O’Connor, Wildlife Conservation Society Canada

Ontario’s Far North region is globally unique. This vast area contains some of the world’s largest,
most intact terrestrial and freshwater ecosystems, and provides services that extend far beyond its
borders. The region is also a homeland for 40, 000 First Nations living in 31 remote communities. First
Nations depend on the region’s biodiversity to sustain their treaty and aboriginal rights, and cultural
and spiritual values. New industrial development in the Far North, including mining and new
infrastructure, are being encouraged, in part to address ongoing efforts to alleviate poverty and
unemployment and improve social wellbeing in First Nation communities. How this development will
unfold while conserving the ecological and social values of this unique region remains to be seen.
Outcomes are emerging through various government-led processes, as well as the Regional Framework
Agreement. WCS Canada, a science-based non-governmental organization, is focused on scientific
research on caribou, wolverine, freshwater fish, and cumulative effects in the Far North. We contribute
to planning processes and conduct field and applied research to improve conservation outcomes. Here,
we present highlights from our work, including policy and best practices and provide an update on our
cumulative effects research focused on freshwater fish.

Cheryl Chetkiewicz is a conservation scientist and the leader of WCS Canada'’s conservation program
in Ontario's Far North. She focuses on cumulative effects assessment, regional environmental
assessment, and monitoring. Together with the Ontario team at WCS Canada, she works with partners
to deliver positive conservation outcomes for species and ecosystems and support traditional
economies and values held by First Nations. She received a PhD from the University of Alberta in
2008 where her research identified wildlife corridors for large carnivores such as cougars and grizzly
bears connecting habitats across protected areas in Canmore and the Crowsnest Pass in the Alberta
Rockies. Cheryl has lived and worked in both northern and tropical systems including Alaska, the
Northwest Territories, Peru, and Brazil. Cheryl grew up in Zambia, England, and Alberta, as her father
pursued jobs in mining, specifically in copper mining and the Alberta oilsands.
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Thursday, May 5" Workshop Speaker

3:30

A primer on dissolved organic matter fluorescence: Analysis and application in aquatic
ecosystem studies.

Erik Szkokan-Emilson, Research Associate, Ecosystems and Global Change Group, Univer
Cambridge

Dissolved organic matter (DOM) regulates a variety of processes in aquatic ecosystems, including
light attenuation, pollutant mobility and availability, and the subsidization of aquatic communities.
Natural DOM is a heterogeneous, complex mixture that varies with source and environmental
conditions. A portion of DOM fluoresces at certain emission and excitation wavelengths depending
on composition, allowing for an efficient measure of the source, state, reactivity, and bioavailability
of natural DOM. Parallel Factor (PARAFAC) analysis is commonly used to extract components of
DOM from fluorescence excitation-emission matrices (EEMSs), and recent advances are aiding in our
understanding of the molecular composition of these fluorescence components. | will compare
PARAFAC to other methods, explain briefly how fluorescence data is obtained and analysed, and
demonstrate how we can further our understanding of PARAFAC components with techniques such
as FTICR-MS. By combining existing datasets that | currently have with the large dataset available
through CNAES, we can build an impressive model of DOM composition that spans a range of
ecosystems and disturbance gradients. This will expand our limited understanding of the
chemodiversity of DOM in temperate and northern ecosystems where climate change and
anthropogenic disturbance threatens to greatly alter carbon cycles and fluxes.

Erik Szkokan-Emilson is a post-doctoral research associate in the Ecosystems and Global Change
research group at the University of Cambridge. He studies carbon cycling in aquatic ecosystems with
a focus on terrestrial linkages to ecosystem function and aquatic food webs. He is also interested in
the effects of climate change and anthropogenic disturbance on these terrestrial-aquatic linkages. He
received his Ph.D. from Laurentian University in Sudbury, Ontario, and has continued to study boreal
and temperate aquatic ecosystems in Canada.
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Poster Session Abstracts (all)

Listed in order of Project ID

1

Linking Mining Wastewater Discharge to Methylmercury Production and Persistence in a Sub-
Arctic Peatland
CNAES Theme I, Projectll

Lauren Twible!”, Colin McCarter?, Jonathan Price? & Brian Branfireun®
'Department of Earth Sciences, Western Universigpartment of Geography and Environmer|
ManagementDepartment of Biology, Western University

Mines in remote northern regions have limited options for handling their wastewater produced through
industrial and processing activities due to geographic isolation, cost, and energy requirements. Wetlands
have a recognized capacity to assimilate nutrients and particulate matter, and thus are an appealing water
polishing option. To test the impacts of wastewater discharges on northern peatlands, an experiment that
continuously adds simulated wastewater to a string fen in the James Bay Lowlands was initiated in 2014.
Previous research on temperate peatlands has shown that the addition of sulphate leads to increased
methylmercury concentrations in peatland pore waters through enhanced methylation by sulphate-
reducing bacteria. Preliminary sampling from the summer of 2014 has shown an increase in total and
methyl mercury as nutrient additions continued. Continued data collection in the summer of 2015 will
allow us to assess the persistence of methylmercury generation throughout the fen during nutrient
addition. Nutrient addition will cease in 2016, but sampling will continue to determine if there are legacy
effects on methylmercury generation. Through the analyses of both the short-term (first year) and long-
term (multi-year) methylmercury dynamics we can evaluate the water quality risks associated with using
peatlands in the remediation of mine wastewater that contains sulphate.

Applying a Hydrologic Classification Approach to Low Gradient Boreal Watersheds
CNAES Theme I, Project?

Brittany Germain®, April James', Brian Branfireun®
Nipissing University?Western University

The Attawapiskat watershed represents one of Ontario’s Far North watersheds that extend from the
Precambrian Shield headwaters through the Hudson Bay Lowlands (HBL) to the coast. This peatland
dominated, low gradient region requires further analysis to understand the variations in hydrologic
response across the geomorphic provinces. The ultimate goals of our project are to evaluate the ability of
an inductive catchment classification to determine the important hydrologic controls in this region and to
evaluate the overall hydrology of the region (specifically hydrologic similarity) at the catchment scale.
The HBL is represented by the De Beers Victor Mine sub-watersheds (30 — 2000 km?) for which recent
analysis has shown increasing relative contributions of bedrock-derived groundwater to streamflow with
increasing catchment area. Select catchments (4) from the Sturgeon River — Lake Nipissing — French
River (SNF) basin (83 — 2999 km?) are presented as representative of the Shield region. Physical, climatic
and hydrologic characteristics/metrics of interest for each catchment has been generated from provincially
available data sources, as well as collected from both Government and Industry partners, and used in a
Principal Component Analysis (PCA) to assess how the catchments cluster. This poster / talk will
highlight a selection of preliminary results from this analysis.
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3 Seasonal Variability of Water Chemistry and Biotic Communities in Two Ecozones in Northern
Ontario, Canada
CNAESTheme I, Project-Ba

Vanessa Bourne!, John Bailey?, John Gunn' and Aaron Todd?
1 aurentian University’Ontario Ministry of Environment and Climate Change

The Ring of Fire in the Far North of Ontario, Canada is considered be one of the most promising mineral
development opportunities in Ontario in almost a century. Covering an area of about 5,000 km? in two
Ecozones, recent estimates suggest that the Ring of Fire holds significant potential production of nickel,
copper and platinum as well as potential for world-class multi-generational production of chromite.
Baseline environmental data has been collected in the region, including mid-summer stream data to be
used in future Reference Condition Approach bioassessments. In this study, we examined seasonal
variability in water chemistry and benthic invertebrate and periphyton communities by sampling 43
stream sites, split between the Hudson Bay Lowland and Boreal Ecozones, at spring post-breakup, mid-
summer and the fall of 2015. Quantifying seasonal variation of water chemistry and biotic communities at
these sites, and the influence of Ecozone location on that variability, will be an important component for
future bioassessments aimed at detecting and characterizing effects of mining development and associated
activities in the region.

4 Characterizing subsurface behaviour of a continuous solute release in a Sub-Arctic Bog
CNAES Theme I, Project4l

Nicole Balliston®, Jonathan Price® Colin McCarter*
Wetlands Hydrology Lab, University of Waterloo

Resource extraction and transportation activities in the Canadian subarctic Boreal zone can result in
unintentional release of contaminants in subarctic peatlands. In the event of a release, a thorough
understanding of flow within the variably saturated unconfined aquifer is necessary to predict plume fate
and potential impacts on peatland ecosystems. To better understand contaminant transport in these
systems, approximately 14 000 L/day of sodium chloride (200 mg/L) was released into a bog in the James
Bay Lowlands between July 5™ and August 18", Plume development was measured below the water table
via in-situ readings of electrical conductivity (EC), and in the partially saturated zone using Time Domain
Reflectrometry (TDR) sensors. Over the spill period the bulk of the plume travelled a lateral distance of
90 m, though the plume was irregular in shape, indicative of preferential flow paths likely caused by site
microtopography. Transport was confounded by a large amount of precipitation which enhanced lateral
dispersion, and diluted the tracer in the highly conductive upper peat layer. Outcomes of this field
experiment can be used as a basis to predict behaviour of real world spills given information on the
topography, vegetation community distribution and basic hydrology of the system.
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5 | Ecosystem level changes associated with future climate change conditions in northern peatlands
CNAES Theme |, Projecd

Catherine Dieleman?, Brian Branfireun* James W McLaughlin®, Zoé Lindo*
'Department of Biology, University of Western Ontafi®ntario Forest Research Institute, Ontal
Ministry of Natural Resources

Northern peatlands are the world’s most efficient terrestrial ecosystem at storing carbon, partially due to
the recalcitrant vegetation that dominates in this system. Climate change conditions, however, are
expected to be severe in the high latitude regions where peatlands are prevalent; potentially threatening
plant community structure. As the plant community is an important aboveground-belowground link,
changes in its structure may alter belowground processes, including carbon dynamics. We investigated
this by subjecting 84 intact, vegetated, peat monoliths to increased atmospheric CO, concentration,
increased temperature, and decreased water table elevation using a full factorial design. We found
temperatures 4°C — 8°C above ambient conditions triggered graminoid expansion at the expense of
Sphagnunmosses, restructuring the plant community. These same environmental conditions were also
associated with increased dissolved organic carbon concentration and lability, which we posit is a product
of increased root exudate production from graminoids. Graminoid expansion was also associated with
increased phenolic compound concentration, an established inhibitor of carbon release. However, we
found phenolic compounds can be strongly and positively correlated with respired CO; release. Clearly
climate change can trigger restructuring events in peatlands plant communities, altering belowground
dissolved carbon chemistry in a manner that may threaten peatland carbon store stability.

6 Using string fens to polish wastewater from remote camps: Evaluating the effects of simulated
wastewater on plant growth, decomposition, and nutrient dynamics
CNAES Theme |, Projectdl

Amanda Lavallee! and Daniel Campbell*
Y aurentian University

Peatlands dominate the flat landscape of the Hudson Bay lowland (HBL). Sphagnummosses are the key
peat-generating plants allowing for important ecosystem services such as carbon storage and water
polishing. The HBL is a location for current and proposed industrial mining development projects, and its
peatlands may become increasingly used to treat tertiary wastewater from mining camps. We examine
biological changes in the plant community associated with the addition of simulated wastewater to a
subarctic string fen (a wetland type commonly found throughout the HBL). We will determine how the
nutrient additions affect productivity, nutrient ratios, and decomposition within the ponds and raised
peatland ridge components of the string fen. Preliminary results show an initial increase in the
productivity of Sphagnumin ponds 1 and 2 (located closest to the effluent outflow pipe). This
experimental research aids in understanding to what degree plants mediate shifts in ecosystem dynamics
within subarctic string fens. Both policy makers and industries will consult these results for mining
development projects within the HBL and elsewhere in subarctic and boreal biomes.
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7 | Mercury concentrations and fatty acid compositions of subsistence fishes in coastal rivers of the Far
North of Ontario
CNAESTheme IProject1-5

Matthew Heerschap?, Tom Johnston?, Arts?, M., and John Gunn?
1Department of Biology, Laurentian University, 2Department of Biology, Ryerson University, 3Mini
Natural Resources and Forestry

Ontario’s 1500 km stretch of subarctic coastline is home to dozens of largely unstudied rivers. These
rivers are home to a variety of fish species, including some anadromous populations, which support
important subsistence fisheries for local communities. We are undertaking a risk-benefit analysis of
consuming wild fishes from these northern rivers by inferring risk from mercury and other trace metal
concentration and inferring nutritional benefit from essential fatty acid composition of the flesh. Lake
whitefish, northern pike, brook trout, and several other fish species are being sampled from 11 northern
rivers of varying sizes in cooperation with local First Nations fishers. Fish will be analyzed for basic
attributes, muscle mercury, trace metal content, fatty acid content, and stable isotope composition. We
predict that fish mercury levels in the large river systems will exhibit a spatial gradient (higher in SE,
lower in NW) similar to the pattern observed in lakes of their headwaters. We also predict that
anadromous populations in these rivers will exhibit both lower mercury concentrations and more
nutritionally favourable fatty acid profiles than non-anadromous populations. This project will refine fish
consumption recommendations for northern fishes and provide important baseline information on the
riverine fish communities of Ontario’s subarctic.

8 Assessing dissolved organic matter (DOM) quality and its effects on mercury (Hg) bioaccumulation
across a freshwater watershed in the Canadian Boreal Ecozone
CNAES Theme I, ProjectS

Gretchen Lescord™*; Brian Branfireun®; Tom Johnston*?; Erik Szkokan-Emilson®; John Gunn*

*Laurentian University, Sudbury ON Canadd¥estern University, London ON Canad#®ntario
Ministry of Natural Resources and Forestry, Sudbury ON Can¥@ambridge University, Cambridg
England.

Mercury (Hg), a neurotoxic metal, has complex cycling in freshwater systems largely due to interactions
with various physio-chemical parameters. To better understand how these interactions change across a
watershed, | am studying the vast Attawapiskat Drainage Basin (ADB) in northern Ontario, which
transitions from headwater lakes in the Boreal Shield into the Attawapiskat River in the Hudson Bay
Lowlands. The goal of my thesis is to utilize the diverse nature of this watershed to better understand how
physical and chemical gradients affect Hg concentrations in water, invertebrates, and fish. Specifically, |
am considering changes in the quality of dissolved organic matter (DOM), which can have both
stimulating and inhibiting effects on Hg bioaccumulation, throughout the ADB. Preliminary results
suggest that heavier and more aromatic DOM complexes reduce Hg concentrations in lake water, likely
due to sedimentation. Currently, I am analyzing biotic samples for Hg and will relate these concentrations
to various measures of DOM quality (e.g. PARFAC). These results will be particularly important given
the impending develop of the "Ring of Fire,” a mineral-rich area located within the ADB. Such
development can greatly alter DOM quality, as well as other water chemistry factors, which in turn can
effect Hg cycling.
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9

The influence of life history on tissue mercury concentration in fish from coastal rivers of the
Hudson Bay Lowlands
CNAES Theme I, ProjectS

Rachel DeJong', Heidi Swanson®, Brian Branfireun?, John Gunn®, Tom Johnston®*, Bill Keller®
YUniversity of Waterloo,University of Western Ontario’Living with Lakes Centre, Laurentig
University,*Ontario Ministry of Natural Resources and Forestry

Mercury (Hg) is a bioaccumulative neurotoxin that humans are largely exposed to through fish
consumption. Many factors influence fish Hg concentration, including water temperature and chemistry,
fish trophic position, food source, and growth rate. Previous research in the North has shown that faster-
growing anadromous (i.e., sea-run) life history types of fish have lower Hg concentrations than their
slower-growing freshwater resident counterparts. The Hudson Bay Lowlands is home to many Aboriginal
communities that rely on subsistence fisheries. Proposed developments in the region and a changing
climate could impact Hg dynamics and fish movement; it is therefore important to determine which life
history types of subsistence fish species are present, and how life history affects fish Hg concentrations.
Fish were collected from tidewater-influenced and fully freshwater regions of the Severn, Winisk, and
Attawapiskat Rivers. Using otolith microchemistry, Hg, and stable isotope analyses, we aim to: 1)
determine the extent of anadromy in three subsistence food fishes (Lake Whitefish (Coregonus
clupeaformi$, Cisco (Coregonus arterdiand Northern Pike (Esox luciu¥); 2) determine the relative
importance of freshwater and marine-derived prey in anadromous fish; 3) compare fish Hg concentrations
among species and life history types. Study results will be used to inform guidance provided to
communities regarding safety and security of subsistence fisheries in northern coastal communities.

10

Building relationships with Far North Ontario First Nations
CNAESTheme I, Project-b6

David Pearson®, Chantal Sarrazin-Delay*
! Laurentian University

We are helping build-trust-based, respectful and beneficial relationships with all First Nations in whose
traditional land use areas field work is required for the success of CNAES projects. Such relationships are
required for the social license to carry out research in the region and therefore for a sustainable research
program. Our approach is to: i) engage young people in community schools with science activities
broadly related to the science in Theme 1 and designed to motivate interest in environmental and earth
sciences and ii) speak with community members and leaders about benefits from the network’s projects.
In 2015, we extended our geographic reach to the coast visiting 6 Far North First Nation communities and
engaging nearly 1000 young people including upper high school grades. To our wifi microscope-based
exploratory activities, we added activities relating to the properties of water, heat production and
aquaponics. Aquaponics systems demonstrating the connection between terrestrial and aquatic ecosystems
have been donated to one school and two First Nation offices. In the six communities visited, we
discussed ongoing research with members and leaders. We have also developed and field tested graphic
schemes for communicating fish consumption guidelines in collaboration with Project 1-5 and the
OMOECC.
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11 Assessing the impacts of forest disturbance on aquatic ecosystem services through predictive

modeling of benthic community composition and hydrologic indicators
CNAES Them#, Project II-1

Kristin Daoust®, Paul Sibley’, David Kreutzweiser?, Irena Creed®
YUniversity of Guelph?Canadian Forest Service, Natural Resources Candtmjversity of Westert
Ontario

Our present understanding of the effects of natural and anthropogenic disturbance in forested landscapes
is largely based on watershed physical, chemical and biological indicators but these have rarely been
considered in the context of aquatic ecosystem services (AES). In this study, we use a combination of
field measurements and multivariate modeling to develop predictive relationships between physical,
chemical, and hydrological characteristics and benthic invertebrate community composition (BICC) of
forest streams, as indicators of provisioning AES. The study was conducted in the Batchawana watershed
(Ontario, Canada), which contains catchments with varying degrees of commercial forest harvest and a
history of research focusing on ecohydrological questions that has generated ecohydrological models.
Early results indicate that hydrology and extent of forest harvest will be strong indicators of BICC, but
will be scale dependent. By defining relationships between physicochemical and biological indicators of
AES, we hope to provide forest managers and policy makers with information that will facilitate effective
monitoring and forest management decisions aimed at ensuring sustainability in the context of forest-
based provisioning AES.

12

Linking Land Cover to Groundwater Nitrate: Approaches in Cross-Border Monitoring
CNAES Theme I, Project-1l

Tanya Gallagher!, Sarah Gergel*
YUniversity of British Columbia

Landscape patterns impact ecological and hydrologic dynamics of aquatic systems, including systems
spanning international boundaries. Agricultural land use patterns and practices are among factors
responsible for elevated groundwater nitrate (NO3’) concentrations. These patterns can vary across
political jurisdictions which is problematic for cross-border water resource management as coordination
of landscape monitoring across political boundaries is challenging. To address this issue, we examined the
Abbotsford-Sumas Aquifer (ASA) which provides drinking water to over 100,000 people in British
Columbia and Washington. We asked: Are there linkages between land use patterns surrounding
groundwater wells and elevated NOj concentrations? High spatial resolution imagery (i.e. LIiDAR,
RapidEye) were used to quantify fine scale features with suspected mechanistic links to NOj3™ sources.
NOj3  concentrations in shallow wells were examined using data collected by various agencies.
Surrounding each well, terrestrial zones of influence were delineated and landscape patterns were
characterized. Multiple regression was used to assess relationships between land use and NOj’
concentrations. Preliminary results show positive correlations between area of raspberry renovations and
mean NOj concentrations. This work represents an important first step in the development of affordable
monitoring approaches for trans-border water resources.
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13 Hydrological landscape classification to assess flow regime shifts in response to climate change in

Ontario, Canada
CNAES Theme I, Project-1l

Junting Guo?, James Buttle?, Irena Creed"
'Department of Biology, Western Universfipepartment of Geography, Trent University

Hydrological classification plays an important role in ecohydrology as both an organizing framework and
scientific tool for water research and management. A multivariate regression tree (MRT) was used to
relate flow regime to the fractional coverages of hydrological landscapes (HLs) within 114 gauged basins
in Ontario (ON) for 1981-1990. The resulting regression relationship was used to evaluate the influence of
climate variability on flow regimes for the 1991-2000 and 2001-2010 periods. Results showed a fairly
uniform streamflow regime across most of the province: peak flows in spring following snowmelt and a
second increase in flows in the fall. Clear regional shifts in flow regime were observed, corresponding to
relative climate variability during the 1991-2000 and 2001-2010 periods. However, flow regime shifts
associated with climate change were generally restricted to areas with high soil permeability and moderate
aquifer permeability (northwestern and southwestern ON) or moderate soil permeability and low aquifer
permeability (southeastern ON). Basin properties (e.g. soils, geology) partly mediate both the occurrence
and direction of any shift in streamflow regime under a changing climate. The identified flow regime
regions could support investigations of ecohydrological patterns and assist water resource management
response to climate variability.

14

Understanding the effects of forest condition on stream aquatic ecosystem services
CNAES Them#, Project II-2

Maitane Erdozain'?, Karen Kidd>?, David Kreutzweiser®, Paul Sibley”
'University of New BrunswickKCanadian Rivers Institute’Canadian Forest ServicéUniversity of
Guelph

Forests are key suppliers of aquatic ecosystem services (AES); however, forestry changes forest condition
(structure and species composition), and this may compromise the delivery of such services. Given the
importance of AES, it is critical to understand the relationship between forest management and the
sustainability of these services. To address this, we are studying 15 headwater streams ranging in
harvesting intensity in New Brunswick, Canada. Indicators linked to food web structure (stable isotope
analysis), benthic macroinvertebrate communities, leaf decomposition, fine sediment deposition, biofilm
growth, and water and DOM quality have been measured. These in-stream indicators are being related to
forest condition, which has been characterized with high resolution LiDAR and Forest Inventory data
available for the area. Early results suggest that leaf decomposition (R?*=0.81, p=0.002) and sediment
deposition (R?=0.62, p=0.005) are good indicators; number of roads and forest structure are the best
predictors in these models, whereas percent area harvested was not. Although results from other indicators
remain to be analyzed, preliminary results suggest that other factors rather than the commonly used
percent area harvested have more of an impact on the health of these streams.
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15 Wildfire in boreal forest catchments influences leaf litter subsidies and consumer communities in

streams: implications for riparian management strategies

CNAES Them#, Project II-2

Jordan Musetta-Lambert*, David Kreutzweiser?, Elisa Muto®, and Paul Sibley*
YUniversity of Guelph?Canadian Forest Servicd, aurentianUniversity

Applying the emerging paradigm of emulation of natural disturbances to forest management requires
understanding of how the riparian-aquatic interface responds to forest disturbances. A comparison of
riparian forest condition and stream function was conducted across boreal, headwater streams within fire-
disturbed, harvested with riparian buffers, and reference forested catchments. We assessed riparian
vegetation characteristics, leaf-litter inputs to streams, in-stream leaf litter decomposition rates using leaf
packs, and associated aquatic macroinvertebrate communities. Shrub and juvenile woody-stem
community structure was significantly different in fire-disturbed than harvested and reference catchments
while mature tree densities at reference catchments were 1.7x and 4x higher than at harvested and fire
catchments, respectively. Leaf litter input from riparian forests to streams was significantly greater and
compositionally dissimilar at fire sites compared to harvested and reference sites. Although
decomposition of speckled alder (Alnus icanassp. Rugosa) in the leaf packs did not differ significantly
among catchments, the associated invertebrate communities at fire-disturbed sites were characterized by
significantly higher taxa richness and unique shredder taxa. Detectable differences in riparian forest
condition and in-stream processes suggest that riparian management under the END paradigm could
sustain ecosystem services by inducing forest succession, enhancing biodiversity and organic matter
processing, and promoting habitat complexity.

16

Effects of operational harvesting practices on hydrological and biological indicators of aquatic
ecosystem services in northern hardwoods, central Ontario

CNAES Theme I, Project-2

Alexander Potter®, Jim Buttle!, David Kreutzweiser', Paul Sibley*

Trent University

Aguatic insect communities and watershed hydrology were examined over a 5-year study period in
headwater catchments of a northern hardwood forest in central Ontario. Insect communities and
streamflow response from four treatment catchments (14 - 69% harvest, selection-cut) were compared to
four reference catchments (no harvest) over a two year pre- and three year post-harvest period using a
paired-catchment approach. Treatment catchments were arranged in a nested fashion, such that
harvesting impacts could be examined with changing catchment scale. Harvesting was conducted in
compliance with a riparian code of practice and other best management practices. The following research
questions are being addressed:
1. Does operational selective-harvesting impact aquatic ecosystem services (AES) based on
hydrologic and biologic indicators?
2. Can benthic community structure be used as an indicator of selective-harvesting impacts on AES
in northern hardwoods? and
3. Does the response of benthic community structure to selective-harvesting change with harvesting
intensity and catchment scale in this landscape?
This poster presents information on the study methodology as well as data analysis and interpretation of
streamflow and benthic invertebrate community structure in reference and treatment catchments. The
results of this project will assist forest managers in designing operational harvesting strategies in order to
minimize impacts on AES in northern hardwood forest landscapes.
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17 Mitigating the ecological legacy of forest harvests on headwater streams: do riparian protection

measures differ in effectiveness?
CNAES Theme I, Project-#

Alex C. Y. Yeung', Antoine Lecerf?, John Richardson
! Department of Forest and Conservation Sciences, University of British Colufibil,ab, Université
de Toulouse, CNRS, INPT, UPS, France

The effectiveness of forestry Best Management Practices (BMPs) to mitigate logging impacts on
temperate streams tends to be assessed shortly after harvesting. The long-term recovery patterns of stream
ecosystem structures and functioning along riparian and upland forest regeneration are still poorly
characterized. By following up on an earlier study conducted 8 years after clear-cutting and 1 year after
thinning in southwestern British Columbia, we examined the post-logging recovery trajectories of stream
attributes under multiple riparian management practices after an additional 7-year period of forest
regrowth. These practices included streamside clear-cutting with different fixed-width reserves (0 m, 10
m and 30 m), and thinning with 50% basal area removal of riparian trees, alongside unharvested control
sites. About 15 years after clear-cutting and 8 years after thinning, decomposition rate of red alder (Alnus
rubra) and density of shredder invertebrates in logging-affected reaches converged with values in
reference reaches. Stream functional integrity, as reflected by litter decomposition, improved across all
forest treatments. Our findings indicated that thinning legacies on some biotic variables diminished more
rapidly than those of clear-cutting. The extent of time scales towards recovery would inform how forestry
BMPs and post-harvest monitoring should be implemented to sustain aquatic ecosystem service delivery.

18

Drinking water and turbidity in developing watersheds
CNAES Theme I, Project-8

Gillian Fuss?, John Richardson®, and Wm. Patrick Lucey®
University of British ColumbigAquatex Scientifi€onsulting Ltd.

Many communities worldwide receive drinking water from forested watersheds, which are increasingly
subject to land use and development. These changes can result in water quality degradation through
higher quantities of inorganic and organic particles, which can carry heavy metals, gastrointestinal illness-
causing viruses, and pathogenic bacteria. A common indirect measurement to assess drinking water
quality is turbidity; however, studies have shown that the relationships between turbidity and
organic/inorganic particles may be more complex than previously thought. This is due to variation in light
scattering off of particles with different sizes and textures, and how the this is measured by different
turbidity sensors. Additionally, the sources of particles, both naturally occurring and anthropogenic, are
largely unknown. Therefore, a better understanding of the link between turbidity sources, the properties of
the particles in the water column, and measurement techniques is needed. If turbidity has a complex
response to different particle types and different land uses, then we expect when analyzing these in both a
field and laboratory setting, we can create a model to understand this relationship. This will also serve to
reevaluate the role of turbidity as a key component in assessing the health of a surface drinking water

supply.
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19 Mapping critical watersheds for aquatic ecosystem services in Canada

CNAES Theme lll, Project HL

Camille O.Dallaire!, Bernhard Lehner*
"McGill University

Human settlements in Canada are mostly located at the southern edge of the country, but the watersheds
that provide Aquatic Ecosystem Services (AES) may span across large, possibly northern areas. In the
lights of competing interests for undeveloped lands in the North and possible repercussions of climate
change, it is imperative to identify critical watersheds for the provision of ecosystem services in Canada
Ecosystem services are often conceptualized as two main components: capacity and demand. In river
systems, the capacity and the demand for a service can be separated by long distances and, yet, be
connected by river networks. So, to ensure the long-lasting quality of AES, it is necessary to consider and
sustainably manage ecosystems upstream of the demand for these services. Using hydrological ecosystem
services, such as potable water for municipal and agricultural consumption, a map of critical watersheds
in Canada was created. The demand for a service was redistributed on the land considering the runoff
contribution. We used a cumulative approach to map out the hotspots and aimed to identify regions
potentially at risk. Identifying these key areas is beneficial for long-term and large-scale planning of
sustainable water resource management.

20

Quantitative Frameworks to Improve the Analyses of Ecological Communities in the Context of
Aquatic Ecosystem Services
CNAES Theme lll, Project 2

Wagner Moreira®, Pedro Peres-Neto', Nigel Lester?
Université du Québec & Montré&Dntario Ministry of Natural Resources & Forestry

The analysis of species — habitat relationships has always been a central goal in ecology. The general
objective of this work is to improve quantitative methods to: (i) build a framework for multispecies data
based on generalized linear models; (ii) species distribution modelling and linking these two approaches
to the (iii) quantification of fish productivity into an ecosystem service perspective. These links can
contribute to major scientific underpinnings related to the research of species-habitat relationships, while
consisting of ecosystem services when promoting information about the processes underlying these
relationships. The investigation of interconnected quantitative frameworks to link environmental, spatial
and biotic interactions should bring to light a greater understanding of the key agents structuring
biodiversity and how they interact to provide the delivery of aquatic ecosystem services, while clarifying
about the actions that should be taken to mitigate the loss of these services in face of increasing human
impacts. Preliminary results related to (i) show that a framework based on the Poisson distribution via
GLM presents a good performance in comparison to the logistic model, which is highly applied in
ecological studies using presence-absence data, in terms of R® estimation and variation partitioning
estimated fractions’ accuracy.
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21 Detecting Change in Fish Community Size-Spectra

CNAES Theme lll, Project 3

Abby Daigle?, Brian Shuter'?, and Don Jackson®
YUniversity of Toronto?Ontario Ministry of Natural Resources

Size-spectrum theory represents how energy flows through a community as a function of organism size
rather than species identity. Size-spectra are constructed by plotting abundance (or biomass) as a function
of organism size and log transforming both axes. The result is often a negative linear relationship. Both
the intercept and the slope (i.e. the spectral parameters) can indicate when ecosystem services are being
threatened due to environmental stressors. However, it is not yet clear if change in the spectral parameters
can be detected within a meaningful timescale. To address this issue, a large-scale watershed experiment
was initiated in 2010 at the Experimental Lakes Area (ELA) in northwestern Ontario. The experiment
turned a fourth-order lake into a headwater lake. This is predicted to result in less terrestrial run-off,
affecting lake characteristics (turbidity, total nitrogen, total phosphorous, etc.) and ultimately the size
structure of the resident fish community. To date, within-lake comparisons revealed that the reference
lake has a shifting baseline, with the 2015 slope being significantly steeper (p<0.05) then the 2010 slope.
This indicates that the background variation in the reference lake must be accounted for to determine the
real effect of the lake manipulation.

22

Linking community size structure to the life history of exploited fish populations
CNAES Theme lll, Project {3

Henrique Giacomini®, Brian Shuter'?, Derrick de Kerckhove'?, Kris Vascotto®, Donald Jackson®
! University of Toronto’Ontario Ministry of Natural Resources and Forestry

Size-spectrum models provide a simple framework for understanding the dynamics of interacting fish
communities and have been increasingly used for strategic assessments of fishing stocks within an
ecosystem-based management approach. In this project, we developed a framework for phenotypic
plasticity in size-spectrum models that is consistent with optimal life history principles and can be used to
model the feedbacks between changes in community size-structure and life history traits that are
influential to fish population dynamics. The importance of these feedbacks is illustrated by simulations
showing that populations exhibiting life history plasticity tend to be more robust to intense fishing
pressure by increasing reproductive investment at smaller sizes and ages in response to changing prey size
structure. The model was successfully tested using a ~80-year time series of a natural population of Lake
Trout (Salvelinus namaycushn Lake Opeongo, Algonquin Park, Ontario. Further empirical tests will
evaluate the spatial component of life history responses to community structure across lakes in Ontario.
The results from this work will help refining predictions for reference points in fisheries management,
therefore contributing to enhance the sustainable provisioning of healthy fish food and recreational
fisheries.
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23 Evaluating Freshwater Ecosystem Condition by Quantifying Ecological Resilience

CNAES Theme lll, Projetti -4

Karl Lamothe!, Donald Jackson®, Keith Somers!
YUniversity of Toronto

As many as 2 million lakes are estimated to be in Canada and they provide important ecosystem services
such as clean drinking water and freshwater fisheries. Despite their inherent societal value, cumulative
effects of anthropogenic disturbances on the landscape pose questions regarding the maintenance of these
systems to future change. As such, understanding and quantifying the resilience of lake communities, or
their ability to withstand disturbance and remain relatively unchanged, is a management priority. The
primary objective for my PhD research is to address a question that inhibits our understanding of
resilience, specifically, how do we measure it? Using simulations and both short- and long-term
community monitoring data from across Ontario, we are developing multivariate statistical methods for
quantifying the resilience of lake communities to various human-induced disturbances. By tracking
changes in freshwater communities over time, or through the use of functional diversity metrics, we
demonstrate the valuable information that existing biomonitoring programs hold that can inform lake
management decisions. Lastly, my final chapter provides a perspective of how the multidisciplinary field
of ecosystem services research intersecting with resilience theory and ecological economics can inform
freshwater ecosystem management decisions.

24

Beta-diversity changes in estuarine fish metacommunities
CNAES Theme lll, Project &

Andrew Chin', Marie-Josée Fortin!, Julia Linke!, Simon Courtenay?, Roland Cormier®, Monica
Boudreau®, Marie-Héléne Thériault*

YUniversity of Toronto,’Canadian Water Network, University of WaterlofEco-Risk Managemen
*Fisheries and Oceans Canada

Estuarine environments are highly dynamic over a wide range of spatial and temporal scales. Fish species
within estuaries are able to persist in these changing environments through adaptations. Yet it is unknown
how long-term environmental changes will adversely affect species persistence. We assessed how fish
community structure varies within and across estuaries over time. We used a long-term dataset (2004-
2012) by Fisheries and Oceans Canada that sampled fish abundances and water quality in New Brunswick
(Canada) in 100 sites among 17 estuaries. We analyzed beta-diversity as spatial and temporal turnover,
which compares species composition changes due to species replacement. First, 8 sites in the Miramichi
and Cap-Pelé watersheds were significantly different in species community composition than all sites
across the region. Second, we calculated temporal turnover to assess year-to-year variation of community
composition changes. We found that particular years (2006-2007 and 2011-2012) with higher salinity
levels resulted in lower temporal species turnover. Overall, our results highlight subareas and
environmental conditions where species diversity is homogenized in estuaries, which will help
management.
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25 | Riverine ecosystem services: the untold story

CNAES Theme lll, Projetti -6

Dalal Hanna', Stephanie Thomscha?, Camille Ouelette-Dallaire’, Elena Bennett*
McGill University,?University of British Columbia

Riverine ecosystems support multiple ecosystem services (ES) that are essential to human-well being. In
spite of the vital importance of these services, to date, no studies have synthesized information about the
ES provided by riverine systems. Here, we present results from a review in which we compiled
information from all published studies evaluating riverine ES accessible via ISI Web of Science, and
provide an up-to-date overview of the current state of knowledge regarding riverine ES and science. We
found 58 studies that explicitly quantify one or more riverine ES, mainly conducted in Europe or Asia. 29
types of riverine ES were identified among the studies, a majority of which were regulating and
provisioning services. The majority of studies evaluated one or two ES and did not assess interactions
among ES. There was significant variability in the types of indicators used to quantify ES, and the scale at
which ES are evaluated. Most studies did not include stakeholder engagement in their methodologies, nor
did they conduct monetary valuation of ES. Finally, we use results from this study to identify important
knowledge gaps in the field of riverine ES, and provide key recommendations for ways in which ES
science can move forward.

26

Novel ecosystems are mediocre habitat in urban areas
CNAES Theme lll, Project HI

Christopher Edge’, Marie-Josée Fortin®, Don Jackson®
YUniversity of Toronto

Novel ecosystems are frequently created in urban areas because they provide ecosystem services that
mitigate natural hazards. Novel ecosystems are, by definition, different from habitats that prevailed
historically and they are dramatically influenced by anthropogenic factors. Nonetheless, novel ecosystems
can support diverse flora and fauna. Novel ecosystems do not occur in isolation and when built they
become part of a larger habitat network in the area where they have the potential to alter the structure of
metapopulations and metacommunties. Storm water ponds are created in urban areas to capture rainfall
and slow the flow of rainfall into watercourses, thereby reducing flooding, erosion, sediment transport,
and temperature increases of streams. An unintended consequence of building storm water ponds is the
creation of habitat for a variety of aquatic and semi-aquatic species (e.g. amphibians). Habitat which is of
poor quality due to contaminants (e.g. salt and copper) and proximity to development. The creation of
habitat increases the connectivity of the habitat network, but could decrease metapopulation mean life-
time and growth rate because storm water ponds can function as ecological traps or population sinks. The
benefit novel ecosystems have on ecosystem services must be contrasted against their potential negative
effect on metapopulations.
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27

Wastewater contaminant transport and treatment in a nutrient limited ribbed fen
CNAES Theme I, Projectl

Colin McCarter', Brian Branfireun?, & Jonathan Price!

YUniversity of Waterloo?University of Western Ontario

To minimize the discharge of wastewater contaminants from remote northern communities and mining
operations, fen peatlands in sub-arctic regions are used for tertiary wastewater treatment to detain,
transform, and remove these contaminants. However, there is a limited understanding of contaminant
transport and treatment in fen peatlands, particularly in sub-arctic Canada. To better characterize
wastewater contaminant transport and treatment in these systems, approximately 44 m3 day-1 of
simulated wastewater, concentrated custom-blend fertilizer (NO3-, PO33-, and SO42-) and CI- diluted
with water, was pumped into a small 0.5 ha sub-arctic ribbed fen continuously for 47 days (July 15th —
August 31st 2014). Contaminant concentration of 3 similar ribbed fens varied between 0.0-3.0 mg L-1
over the study period (May — September 2014). An exponential increase in transmissivity (2.4 to 16.8 m2
day-1) as the water table rose (~0.16 m) increased the average linear groundwater velocity (0.5 to 3.4 m
day-1) and resulted in rapid SO42- (0.8 m day-1) and CI- (1.9 m day-1) transport. Notwithstanding the
rapid transport of Cl-, diffusion into inactive pores still retarded CI- transport by a factor of 1.8. Contrary
to the rapid transport of SO42- and Cl-, the other contaminants were rapidly removed from the pore water
(likely through biological uptake or adsorption) and minimal transport was observed (0.29 and 0.04 m
day-1 for PO33- and NO3-, respectively). Northern ribbed fens have a large capacity to detain certain
wastewater contaminants (e.g., NO3- and PO33-), yet allow rapid transport of others (e.g., SO42- and ClI-
). Thus, these peatlands have the potential to significantly decrease wastewater contamination in northern
aquatic environment by both biogeochemical and physical processes but careful management of the
hydrology is required to prevent the release of mobile contaminants.
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*Shown during both Poster Sessions
a) Aquatic Biomonitoring in the Ring of Fire
Vanessa Bourne, Vale Living with Lake€entre, Laurentian University

The Ring of Fire in the Far North of Ontario is considered to be one of the most promising mineral
development opportunities in Ontario in almost a century. Covering an area of about 5,000 km? in two
Ecozones, recent estimates suggest that the Ring of Fire holds significant potential production of nickel, copper
and platinum as well as potential for world-class multi-generational production of chromite.

To monitor the potential environmental impacts of future mining on this near pristine area we are
collecting baseline stream data of aquatic organisms and water chemistry before the mine is developed. My
project focuses on understanding how conditions of our sites naturally vary seasonally and between ecozones.
Understand this will allow us to compare pre-mining conditions to post-mining conditions, which in the future
will be pivotal to grasping how the Ring of Fire development is impacting the surrounding aquatic environment.

b) Matthew Heerschap, Vale Living with Lakes Centre, Laurentian University

Fish consumption guidelines have been developed to help resource users and their families avoid
exposure to toxins that may be present in fish caught in Ontario waterbodies. Currently, these guides do not
incorporate the nutritional benefits of eating wild fish. Fish is an excellent source of omega-3 fatty acids which
are an essential part of a healthy diet and have been linked to many health benefits such as lower rates of
cardiovascular disease and diabetes. However, consuming wild fish has been shown to act as a pathway for
toxins such as mercury and other trace metals to enter your body. Therefore we will be testing for both mercury
and other trace metal concentrations as well as for the essential fatty acid composition of food fishes caught in
11 coastal rivers in order to add further definition to the current fish consumption guidelines. As well, my
project will generate a significant amount of baseline data for these largely unstudied coastal riverine systems
ahead of any major development in Ontario’s far north.

c) Peatland Biology: Plant response to simulated wastewater nutrient amendments
Amanda Lavallee, Co-operative Freshwater Ecology Unit, Laurentian University

The Hudson Bay Lowlands is Canada's largest wetland body and one of the densest accumulations of
peat in the world. Sphagnunmosses are the key peat-generating plants allowing for important ecosystem
services such as carbon storage and water polishing. The Hudson Bay Lowland is a location for current and
proposed industrial mining development projects, and its peatlands may become increasingly used to treat
tertiary wastewater from mining camps.

My research is focused on understanding shifts in Sphagnunproductivity, decomposition rates, and
nutrient ratios that are associated with the addition of simulated wastewater to a subarctic string fen. This
experimental research aids in understanding to what degree plants mediate shifts in ecosystem dynamics within
subarctic string fens.
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