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Ohen:ten Karihwatehkwen
Haudenosaunee Thanksgiving Address 

We bring our minds together as one and give thanks for 
Mother Earth. She has given us everything we need to 
live in peace… now our minds are one. 

We bring our minds together as one and give thanks to 
the Food Plants. They help us when we’re hungry… now 
our minds are one. 

We bring our minds together as one and give thanks to 
the Fruits and especially strawberry, the head of the 
berry family… now our minds are one. 

We bring our minds together as one and give thanks  to the 
Grasses. Some we use as food and some as medicine… 
now our minds are one. 

We bring our minds together as one and give thanks to 
the Water; the rivers, the lakes, the oceans, and that 
clean water keeps running all over the earth. It keeps our 
thirst quenched… now our minds are one. 

We bring our minds together as one and give thanks to the 
Fish. They give us strength so we don’t go hungry… now 
our minds are one.
 
We bring our minds together as one and give thanks to the 
Medicines, that they still help us when we are sick…now 
our minds are one. 

We bring our minds together as one and give thanks to 
the Wild Animals, that they still help us when we are cold 
and hungry… now our minds are one. 

We bring our minds together as one and give thanks to the 
Trees, especially the maple, the head of their family, that 
it still creates sap as the Creator made it to do… now our 
minds are one. 

We bring our minds together as one and give thanks to the 
Birds, that we still hear the nice singing that they bring, 
especially the head of the bird family – the eagle is its 
name… now our minds are one. 

We bring our minds together as one and give thanks to 
our grandfathers the Thunderers, that they make new 
waters… now our minds are one. 

We bring our minds together as one and give thanks to the 

Four Winds, that they still do what the Creator has asked 
them to do… now our minds are one. 

We bring our minds together as one and give thanks to 
our Brother, the Sun, that it is still bright and warms the 
earth… now our minds are one. 

We bring our minds together as one and give thank to 
our Grandmother, the Moon, that she is still in charge of 
when children are born… now our minds are one. 

We bring our minds together as one and give thanks to 
the Stars, that they dress the sky for our grandmother, the 
moon… now our minds are one. 

We bring our minds together as one and give thanks to the 
Messengers; their job is to take care of the people… now 
our minds are one. 

We bring our minds together as one and give thanks to 
Creator for everything that he has done for the people… 
now our minds are one.

We bring our minds together as one and give 
thanks for the people gathered here, that 
everyone is at peace here where we live on 
earth… now our minds are one. 

Now we opened the day. Therefore let our 
minds be that way (appreciative). 

These are all the words.

This version Of The Ohen:ten Karihwatehkwen is from the Iehontkahthos Tsi Naho:ten Ta:we (They 
can look into the Future). Akwesasne Comprehensive Community Plan March 2016



The 2022 theme is ‘Ways of Knowing’. Through presentations and discussions, we 
look forward to the perspectives and inspiration of a variety of voices, including 

those of Indigenous knowledge holders, artists, scientists, and community 
members.

In keeping with the ‘Ways of Knowing’ theme, the two-day symposium will bring 
together Science and Community in a unified format that covers a range of topics 

and acknowledges all ways of knowing.

Last year, our hybrid presentation format attracted over 1200 views, and we look 
forward to a similar approach this year. To encourage participation and access 

for everyone, we plan to host an in-person day on October 26 at the Ramada Inn 
(Cornwall, On), which will also be live streamed to virtual audiences and a virtual 

For the past 29 years, the River Symposium has provided a platform for researchers, educators, 
policy-makers, community leaders and citizens to discuss the current ecological health of our 

freshwater ecosystems and explore issues and challenges facing large rivers and their watersheds. 
This sharing of knowledge is powerful as it leads to a better understanding of freshwater resources 

and ecosystems, as well as the development of strategies for renewal and protection.

Ways of 
Knowing
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RIVER SYMPOSIUM
Ways of Knowing

In-Person
Wednesday, October 26th

Virtual
Thursday, October 27th

CLICK TO WATCH CLICK TO WATCH

https://www.youtube.com/watch?v=qcv1PvtyT_A
https://www.youtube.com/watch?v=AYHFAetorC0
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High schools are encouraged to form teams of 3 students to 
compete in the symposium Fish Tank competition. Teams will 
join us on community day to participate in three workshops 
to learn about environmental sampling techniques. Topics will 
include aquatic invertebrates, bats, and the scientific method. 
Their new skills will be put to the test in the afternoon’s Fish Tank 
where teams will present their solutions to our environmental 
case study. The winning team will take home a $300 cash prize!

Each team will be given keys that will help them identify the invertebrates 
they observed under the microscope. As part of the invertebrate 
identification workshop, the students will learn about biotic index and 
invertebrate sampling techniques.

Aquatic Invertebrates

Teams will learn about bat anatomy, diet and taxonomy – with a special 
focus on local bat species, the threats they face, and the research being 
done at the River Institute to help the recovery of endangered species. 
Students will also learn how to use the equipment we use to catch, 
observe and record data about bats.

Bats

Teams will do a deep dive into the scientific method, what the steps are 
and how it serves as the foundation of our research. Students will use 
the scientific method to break down an example case study and learn 
how to build their own research study to address environmental issues.

Scientific Method

Once the morning workshops are completed, the students will be tested 
on their understanding of the scientific method through the research 
conducted by Bailey Bedard (science day speaker). The challenge will be 
to generate a question and methods to find a solution to the problem. 
Their work will be judged by a panel of scientists including Bailey, Yanik 
Rozon and Emilie DeRochie.

Case Study

Fish Tank Youth 
Competition
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Canadian Commissioner, International Joint Commission

Henry Lickers

Ways of Knowing - “Different Strokes for 
Different Folks”

As Mohammad Ali once said “different strokes for different folks.” People of the 
world view the world using different methods, and express what they see in different 
languages, music and sciences. Ancient cultures such as the Arabic and Maya 
Peoples developed mathematics with a concept of “zero” and negative numbers, 
unheard of in the European countries. Japanese and other oriental countries use 
a pentatonic scale that sounds strange to the western ear; with its 5 notes per 
octave, as opposed to the “normal” or heptatonic scale with 7 notes per octave. 
Indigenous peoples of North America developed governance systems based 
on responsibilities, instead of rights and laws. While these practices may seem 
strange to a different culture, to the practitioner, it is perfectly normal. In the past, 
anything different was viewed as suspect and wrong, and therefore not tolerated. 
‘On both sides’ was the edict for progress. Knowledge, music and ceremonies 
were co-opted by the dominant society, but the old ways still exist. As the world 
culture has matured there is now room for different ways and people are finding 
beauty in traditional craft, different music and science or ways of knowing. Ali 

was right, “different strokes for different folks.”

9:00 - 9:50
PLENARY
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Executive Director, International Association of Great Lakes 
Research (IAGLR) & Renowned Painter, Accomplished Diver, and 

Archaeologist

Jérôme Marty 
& Jean-Louis Courteau

Learning from Under the Surface

So much can be learnt by looking under the surface of lakes, not only about their 
status and health today, but also about their pasts. About a decade ago, Jean-Louis 
Courteau, an experienced diver and accomplished painter, arrived at the door of 
the St Lawrence River Institute to share a sample of a new invasive species that 
he had found in the St Lawrence River. There, he met research scientist Jérôme 
Marty. The two have been friends ever since and have continued to share their 
discoveries from the Laurentian Lakes. This presentation will highlight some of these 
discoveries, which have been made possible by combining diving, archaeology, 

and limnology; shared through multiple media, including art.

13:00 - 13:50
PLENARY
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It’s all Connected: 
Part 1

10:00 - 11:00

Indigenous Knowledge Perspective: 
Gifts from the Waters and 
Reciprocity
Kahté:raks, Quinney Goodleaf

Interconnection of Health and our 
Waterways

Shannon Seneca Roswell Park 

A Holistic Approach to Assessing 
Fish Population Health Along the 
St. Lawrence River and Bay of 
Quinte Using eDNA and Indigenous 
Knowledge
Stafford Maracle 

The St. Lawrence River Strategy
Emilie DeRochie 
& Britney Bourdages

Linking the Micro 
to the Macro

11:00 - 12:00 

Biological and Photochemical Reactivity 
of Dissolved Organic Matter in the St. 
Lawrence River
Elizabeth Grater

Temporal Variations of Dissolved 
Organic Carbon Concentrations in 
Rivers: Can Land Use Explain Regional 
Variability?
Jade Dormoy-Boulanger

Microbiome Profile of the St. 
Lawrence River and its Relationship 
with Physicochemical Properties
Maria Pelusi & Kelsey Cullen 

Tracking Urban and Agricultural Inputs of 
E. coli in the St. Lawrence River Aboard 
the Lampsilis Research Vessel
Silvia Rodriguez 

Nature 
Narratives

13:50 - 14:35 

Mixed Media Project with a Short 
Story-Telling: Linking Art with a 
Collective Awareness of Belonging to 
Mother Nature
Yafa Goawily

Pleasures and Perils of Life as an 
Unemployable Nomadic Peasant 
Scholar: the Energy East Pipeline
Fred Schueler & Aleta Karstad 

At the 
Cutting Edge

14:45 - 16:15 

Breeding Phenology of a Threatened 
Frog Species Using eDNA and 
Automatic Acoustic Monitoring
Orianne Tournayre

Development and Validation of 12 Loop-
Mediated Isothermal Amplification 
(LAMP) Assays for Invasive Species 
Detection in Eastern Ontario
Haolun Tian & James Liu 

Environmental Heterogeneity Modulates 
Intraspecific Variation in the Diet and 
Specialization of an Aquatic Invader
Cristina Charette

Determining the “Success” of Aquatic 
Habitat Restoration Efforts in an Urban 
River
Jessica Reid 

Using Cutting Edge Science to Monitor 
Fish and Habitats in the St. Lawrence 
River
Matthew Windle

An Artist’s Elegy for the Enigmatic 
American Eel
Beth Shepherd
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TIME KEEPER
Elsie Lewison

It’s all 
Connected: 
Part 1

10:00 – 11:00

SESSION CHAIR
Kayla Sunday
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10:00

Kahté:raks is Kanien’kehá:ka and Nehiyaw, 
and is fortunate to have family throughout 
the east and west. She was raised in her 
home community of Kahnawá:ke, which 
is Kanien’kehá:ka territory. This is also the 
territory and Nation her name comes from 
as well. The waters surrounding this territory 
are where much of her childhood memories 
are; the Saint Lawrence River, and the runoff 
creeks from this waterway.

She is a daughter, a niece, an aunty, a sister 
and a helper. Her reason for attending this 
event is to bring attention to and hold space 
for the current conditions of the waters. The 
waters that she’s seen change dramatically 
in her short 30 years of living. The waters 
that unconditionally provide everything we 
could possibly need, and the waters that 
she’s been taught are intertwined with a 
responsibility and a need to be spoken up 
for.

Kahté:raks, Quinney-Goodleaf

Sharing knowledge coming from an Indigenous lens stemming from old 
teachings, ceremonies, prophecies with the incorporation of a spiritual lens 

to extend beyond secluded physical/tangible understandings. 

Indigenous Knowledge Perspective: 
Gifts from the Waters and Reciprocity
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Shannon Seneca, PhD, REHS/RS, EIT is a 
Haudenosaunee environmental engineer 
with her Bachelor of Science in Physics. 
Her master’s work was focused on 
drinking water treatment while she gained 
expertise in geochemistry, contaminant 
hydrology and groundwater remediation 
during her doctoral studies. Dr. Seneca 
obtained ecosystem restoration training 
and experience through the University at 
Buffalo’s National Science Foundation 
IGERT Ecosystem Restoration through 
Interdisciplinary Exchange (ERIE) program.  
She was the first Native American woman 
to earn her PhD in Engineering at UB in 
2012. For almost a decade, Dr. Seneca 
worked with the Seneca Nation and served 

as the Seneca Nation Health System’s 
Environmental Health Director. She recently 
joined the Center for Indigenous Cancer 
Research at Roswell Park as an assistant 
faculty member to respond to Indigenous 
community desires to see more active 
environmental health cancer research. She 
brings in much diversity as an Indigenous 
person and an environmental engineer 
delving into environmental health to tackle 
the impact of environmental contaminants 
on human health. Dr. Seneca strives to be 
a part of many interdisciplinary teams as 
each individual brings unique backgrounds 
to the table to solve large scale problems 
together.

10:12

Rosewell Park Comprehensive Cancer Center’s Center for 
Indigenous Cancer Research

Shannon Seneca Roswell Park, PhD

The wellbeing of Indigenous communities is directly connected to the health of 
the environment due to increased time spent outdoors, increased consumption 
of fish, wild game, and foraged foods as well as utilization of traditional medicines. 
According to the 1794 Treaty of Canandaigua the United States acknowledged the 
ancestral lands of the Haudenosaunee and established a peaceful and friendly 
relationship with the Six Nations (Seneca, Cayuga, Onondaga, Oneida, Mohawk, 
and Tuscarora). Today, these Nations are affected by numerous environmental 
health insults such as legacy contamination, lack of access to quality drinking 
water, upstream hazardous waste sites and radiological facilities. Many emerging 
contaminants are being identified in the waters of the Great Lakes and their 
introduction into our food chain is important to understand, particularly for 
sustenance fishers. The International Agency for Research on Cancer (IARC) 
recently classified perfluorooctanoic acid (PFOA), the most well-studied per- and 
polyfluoroalkyl substance (PFAS), as a possible human carcinogen based in part 
on limited epidemiologic evidence of associations with cancers of the kidney and 
testis in heavily exposed subjects. This is in addition to effects of climate crisis and 
policies related that infringe on the rights as Indigenous peoples. Liu et al. (2022) 
identified that among licensed anglers and Burmese refugees and immigrants in 
western New York, an increase in blood concentrations of PFAS was associated 
with Great Lakes Basin fish consumption. The question is exploratory in nature: 
How does consumption of fish cause an increased exposure to carcinogens? 
While one of the goals of this work is to characterize biological migration of 
contaminants and ascertain presence in food chain, it is imperative to gain a better 
understanding of exposure to carcinogens through consumption of fish. Within 
the CICR mission, all of our projects are geared towards building relationships 

with Indigenous populations and leadership across WNY. 

Interconnection of Health and Our Waterways

shannon.seneca@roswellpark.org
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Stafford is from Tyendinaga Mohawk 
Territory and part of the Bear clan. He is a 
2nd year PhD student in Biology at Queen’s 
University. He completed his Bachelor of 
Science at Queen’s with a specialization 
in Environmental Biology, where he also 
completed his undergraduate thesis on 
“Effective Incorporation of Indigenous 
Knowledge into Biological Field Stations/

Place-based Research Institutes”. His 
current research focuses are on the 
development of a non-invasive and multi-
disciplinary approach to ecosystem health 
assessments using aquatic and sedimentary 
environmental DNA of fish populations and 
local Indigenous knowledge along the St. 
Lawrence River and Bay of Quinte.

Phd Student, Queen’s University
Stafford Maracle 

Fast and reliable assessment of an ecosystem’s health has become increasingly 
important as climate change continues to drive rampant species extinctions, 
invasion, and habitat degradation. Freshwater ecosystems are among the most 
threatened ecosystems, as almost one-third of freshwater biodiversity face 
extinction (IUCN). In Canada, freshwater ecosystem health is a major concern as the 
country has around 20% of global freshwater resources but only 7% are considered 
renewable (ECCC). I apply this non-invasive sampling technique to detect and 
monitor fish populations using aquatic environmental DNA (eDNA) metabarcoding 
along the St. Lawrence River and Bay of Quinte. I will further advance the field 
by extracting fish eDNA from sediment cores providing a temporal trend of the 
local fish diversity dating back to before European colonization. With indices of 
diversity, associated environmental vectors, and the detection of rare and elusive 
species; aquatic and sedimentary eDNA data can be used to assess the present 
and rapidly changing health of our diverse aquatic ecosystems. Working with 
Indigenous communities and knowledge holders, I will be able cross-reference 
past and present species diversity with Indigenous knowledge, providing a relational 
and contextualized understanding of the fish population and ecosystem health. 
Indigenous people hold a deep and rich knowledge of the environment that has 
been diminished by decades of colonization. By bringing Indigenous knowledge 
back to the frontiers of science we can help restore this knowledge system and 
develop holistic and effective approaches to conservation and sustainability. This 
multi-disciplinary approach will aid in the standardization of aquatic and sediment 
eDNA metabarcoding in aquatic ecosystem monitoring and set the precedent 
for the need for Indigenous knowledge and methodologies in scientific research.

A Holistic Approach to Assessing Fish 
Population Health Along the St. Lawrence 
River and Bay of Quinte Using eDNA and 

Indigenous Knowledge

stafford.maracle@queensu.ca 
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Emilie grew up on the St Lawrence River 
(Lake St Francis) and has had a love for 
the River since she was a child. Through 
working with the education team at 
River Institute as a summer student, she 
discovered passions for both environmental 
sciences and education. She combined 
these two passions when she became 
qualified to teach Biology, Geography 
and Environmental Science for grades 
7-12. Emilie has taught students from 
kindergarten up to the post-secondary level. 
She has experience teaching with River 
Institute’s education program, local high 
schools and at the St Lawrence College. 
Currently, Emilie is teaching General Biology 
for the Environmental Technician Program 
at St. Lawrence College and is working as 
the River Strategy Coordinator at the River 
Institute.

Britney is the Environmental Projects and 
Remedial Action Plan Coordinator for the 
Northern portion of Akwesasne. Before 
joining the Mohawk Council of Akwesasne, 
Britney worked for local conservation 
authorities and angling/hunting agencies. 
She has helped develop and deliver a 
wide variety of aquatic and terrestrial 
environmental projects, and is looking 
forward to incorporating this knowledge 
into future initiatives in Akwesasne.

10:36

River Strategy Coordinator, River Institute
& Environmental Projects and Remedial Action Plan Coordinator,

Mohawk Council of Akwesasne

Emilie DeRochie & Britney Bourdages

The St. Lawrence River Institute and the Mohawk Council of Akwesasne’s Environment 
Program have partnered to develop the ‘St. Lawrence River Strategy for a beautiful 

and healthy St. Lawrence River – a framework for community action’. 

Created through the lens of Two-Row Wampum, the River Strategy aims to 
bridge Indigenous Knowledge, Western Science, and local knowledge to develop 
a common agenda for restoring and preserving the Upper St. Lawrence River. 

The River Strategy will result in a centralized hub where individuals or groups 
engaged in research, education, community projects, events, and conservation 
can access information and foster partnerships on initiatives with shared goals. 

Spanning from Kingston (CA)/Cape Vincent (U.S.) to Lake St. Francis, the River 
Strategy aims to offer opportunities for collaboration and social engagement to 

achieve a ‘beautiful and healthy St. Lawrence River’.

The St. Lawrence River Strategy

ederochie@riverinstitute.ca 
britney.bourdages@akwesasne.ca 
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TIME KEEPER
Georgia Bock

Linking the 
Micro to the 
Macro

11:10 - 12:10 

SESSION CHAIR
Elizabeth Grater
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11:10

Professionnelle de Recherche, RIVE - Université du Québec à Trois-Rivières
Elizabeth Grater

Large rivers are critical conduits from continents to oceans as they receive, produce 
and process huge amounts of dissolved organic matter (DOM). Yet, the relative 
influence of intrinsic DOM properties and extrinsic environmental properties on 
these processes at the ecosystem-level is rarely studied. We assessed DOM 
optical properties as well as bioreactivity and photoreactivity at 40 sites along a 
>200 km transect of the freshwater portion of the St. Lawrence River through a 
series of standardized microbial incubations and exposure to simulated sunlight, 
and then estimated in situ areal rates of processing. We found that biological 
and photochemical processes preferentially targeted contrasting pools of DOM, 
but that DOM composition had an undiscernible effect on in situ degradation 
rates compared to other environmental factors. In situ DOM processing was 
mostly driven by biological degradation (on average 95%), and disproportionately 
high biodegradation rates (2.5–4x the average) were found in a few shallower 
sites near effluents or islands, potentially driven by local increases in nutrient 
concentration and in the proportion of protein-like DOM. These results illustrate 
how DOM composition and degradability interact with ambient environmental 
and morphological properties to dictate an ecosystem-level reactivity of DOM.

Biological and Photochemical Reactivity of 
Dissolved Organic Matter in the St. Lawrence River

elizabeth.grater@uqtr.ca

Elizabeth Grater is a Research Professional 
for the Centre de Recherche sur les 
Interactions Bassins Versants - Écosystèmes 
Aquatiques (RIVE) at l’Université du Québec 
à Trois-Rivières (UQTR). Since obtaining 
her master’s degree in Environmental 
Science at UQTR, she has been working 
in collaboration with the Reseau Québec 
Maritime (RQM) to coordinate scientific 
missions throughout the St. Lawrence 

River on board the Lampsilis research 
vessel. She is also working to increase 
collaboration between natural scientists 
and other sectors of research and creation 
to help increase our knowledge of the St. 
Lawrence River. Her goal in these projects 
is to spark inspiration and motivation to 
protect this beautiful and crucial ecosystem. 
She is excited to participate in her third 
River Symposium!  
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PhD student, Université du Québec à Trois-Rivières
Jade Dormoy-Boulanger

Human activities, such as agriculture and urbanization and carbon (C) inputs and 
the C metabolism occurring in rivers around the world, worsening water quality. An 
important C increase from human sources in rivers worldwide has marked the last 
decades, mostly following decreases in atmospheric depositions and as a potential 
effect from climate change. However, differences in these increases have been 
found on a more regional scale, but the causes remain to be determined. Here we 
examine the land use and the hydrogeomorphology on shaping dissolved organic 
carbon (DOC) historical trends. Given the importance of the territory occupied by 
the St-Lawrence watershed in southern Quebec (Canada), along with water quality 
concerns, we chose this system to test our hypothesis. The variation of DOC for 
the last 30 years in 91 stations located within 54 rivers spread all over the territory 
was obtained via a collaboration with the MELCC. Due to soil erosion in agricultural 
lands and lack of vegetation in urban areas, we expected DOC decreases in these 
zones. On the opposite, we expected to find increases in C-rich soils in forested 
areas. To test this hypothesis, we selected stations based on data available in 
the last three decades and regularity in time steps to perform temporal linear 
regressions. We found increases in areas dominated by forests and decreased in 
agricultural areas, although few increases in agriculture and decreases in forests 
were also detected, suggesting that there might have influences only detectable 
at a local scale. No influence by urban areas were detected, probably because 
these zones are underrepresented in the St. Lawrence watershed compared to 
the agricultural and forested area. Our next aim is to investigate more in-depth 

land uses at a local or sub-watershed scale.

Temporal Variations of Dissolved Organic Carbon 
Concentrations in Rivers: Can Land Use Explain 

Regional Variability?

jade.dormoy-boulanger@uqtr.ca 

Jade is a PhD student in Environmental 
Science at the Université du Québec à Trois-
Rivières. After obtaining a master’s degree 
focusing on how climate change affects 
the cyanobacterias’ dynamic in tributaries 
she decided to continue her studies and 
follow her passion for rivers. Currently, 
Jade is working on her PhD thesis, which 
explores how human activities and land 
use affect the spatial-temporal dynamic of 
dissolved organic carbon in the tributaries 
of the St. Lawrence River watershed. Her 
research interests also include bacteria 

metabolism, biostatistics and geomatic. 
She is involved in a variety of programs 
and committees focused on knowledge 
transfer with different student communities 
(elementary schools, high schools and 
university). Being a mother of two, when 
she’s not working on her researches, you 
can probably find her playing with both feet 
in the water with her daughters.
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Clarkson University, Graduate Researchers
Maria Pelusi & Kelsey Cullen 

Microbial populations constitute a critical component in the river ecosystem. An 
imbalance in the microbiome composition, such as during a cyanobacterial bloom 
could pose a serious threat to animal and plant lives in rivers. Our previous work 
in 2018 has shown  that the phytoplankton community of the St. Lawrence River 
is significantly influenced by the drainage of nutrient-heavy tributary waters. In 
this work, we study how the microbial community in the river is altered along its 
course as the water quality changes due to natural and anthropogenic causes 
(e.g., input from tributaries, sewer overflows, etc.).  Using the Lampsilis research 
vessel (L’Université du Québec à Trois-Rivières), water samples were collected 
over 12 days in the month of July-August, 2022. This work resulted in 74 sample 
points for microbiome diversity and 56 for water quality assessment between 
the headwaters in Lake Ontario and the beginning of the estuary near the gulf of 
St. Lawrence. The water samples were filtered through  a Sterivex filter, and the 
fileters were stored at -80oC for subsequent microbiological analysis. The bacterial 
composition was determined by 16S rRNA gene sequencing using nanopore MinION 
sequencing technology. Unfiltered samples were analyzed for total phosphorus, 
while water filtered using a 0.2 micron filter was taken to be analyzed for total 
nutrients. Additionally, at each sampling location, water quality sensor platforms 
were used to measure a range of water quality parameters, including  in vivo 
chlorophyll-a, phycocyanin, colored dissolved organic matter, tryptophan, optical 
brighteners, turbidity, specific conductivity, and water temperature. We will present 
data that tests if a clear shift in the microbiome composition along the course 
of the river from Lake Ontario to Quebec City correlates well with the change in 

the water quality.

Microbiome Profile of the St. Lawrence River and 
its Relationship with Physicochemical Properties

pelusimg@clarkson.edu 
cullenkm@clarkson.edu  

Maria is a Master’s student in the Institute 
for a Sustainable Environment at Clarkson 
University working under Dr. Michael Twiss. 
She is studying the use of water quality 
sensors to identify sources of pollution and 
spatial water quality in the St. Lawrence 
River.

Kelsey Cullen completed her undergraduate 
degree in biology at Clarkson University 
and is continuing her study as a graduate 
student in the Interdisciplinary Biotechnology 
and Bioscience program. She is currently 
studying bacterial diversity throughout the 
St. Lawrence River via 16S sequencing and 
how it is affected by various tributaries, 
highly populated areas, or agricultural 
regions. She is also looking into possibly 
pathogenic microbes that pose a threat to 
public health, as well as bacteria that have 
acquired antimicrobial resistance.
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Masters Student, Université du Québec à Trois-Rivières
Silvia Rodriguez

Throughout the St. Lawrence River (SLR), significant inputs of fecal coliforms 
(Escherichia coli, E. Coli), associated with wastewater treatment plants and 
agricultural runoff, threaten the water quality of the river, and pose problems for 
recreational activities and human health. While some municipalities currently 
monitor the concentrations of E.Coli locally, few studies have looked at large-scale 
dynamics of E.Coli within the SLR. In this study, we assessed the distribution, origin, 
and spatial dynamics of E.Coli from the start of the SLR to Quebec City, targeting 
inputs from tributaries and cities. Our results showed elevated concentrations 
of E.Coli near small and large cities, with many sites exceeding the water quality 
threshold for direct contact with surface waters (200 CFU/100 mL). In some cases, 
the plumes of large urban effluents were tracked over 100 km downstream, 
demonstrating the large-scale impact of urban pollution downstream. While most 
of the E.Coli found within the SLR originated from humans, we also detected the 
presence of ruminant E.Coli at sites on the southern shore of Lake Saint Pierre, 
likely coming from agriculturally influenced tributaries. Together, these results 
highlight the importance of large-scale monitoring of E. Coli within the SLR in 

order to improve and preserve the water quality of the river.

Tracking Urban and Agricultural Inputs of E. coli 
in the St. Lawrence River Aboard the Lampsilis 

Research Vessel

silvia.rodriguez@uqtr.ca

Silvia Rodriguez, originally from Guadalajara, 
Jalisco, Mexico, obtained her bachelor’s 
degree in biology from the University of 
Guadalajara in 2015. Currently, she is pursuing 
a master’s degree in Environmental Science 
at the Université du Québec à Trois-Rivières 
(Trois-Rivières, QC) in partnership with the 
River Institute (Cornwall, ON) through a 
Mitacs scholarship. Silvia’s master’s project 
focuses on the St. Lawrence River (SLR), 
where she is investigating the structure of 
bacterial communities within the river. She is 
also interested in exploring the relationship 
between anthropogenic inputs, bacterial 
diversity, and changes in fecal coliform 
within the SLR. Through her master’s 
project, she had the opportunity to work 
on the Lampsilis research vessel.  

Outside of her studies, Silvia has followed 
her interest in environmental protection, 
working as a technical and administrative 
support in a Natural Protected Area (Mexico), 
as an environmental and social impact 
supervisor for Driscoll’s (Mexico), as an 
environmental impact analyst (Mexico), 
and as a laboratory assistant (University 
of Guadalajara). She has also volunteered 
for different projects, such as the Great River 
Rapport and FINS with the River Institute 
in Cornwall (2019-2022), a Mushroom 
Identification project on Steward Island, 
New Zealand (2018), and a water quality 
monitoring program for the Ecology Society 
at Stanley Park in Vancouver (2017).
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Yafa Arts & Craft
Yafa Goawily

I work to create a bridge of awareness between art and a sense of the surrounding 
environment, and this awareness is linked to the growth of an artistic sense and 
a sense of responsibility towards mother nature - through artistic workshops 
- and community work with institutions concerned with children, families and 
institutions interested in the environment and conservation science On Nature 
- I see that linking art with a collective awareness of belonging to the earth - to 
Mother Nature - is a very important work as it makes communication easier 
with environmental issues. Use recycled materials and the natural materials 
that surround us and encourage the manufacture of art from simple materials. 
I see that art opens the door to seamless communication and brings joy to the 
hearts of art practitioners and those who receive it - art makes us all magically 

connected - and through art we communicate with nature and the earth. 

Mixed Media Project with a Short Story-Telling: 
Linking Art with a Collective Awareness of 

Belonging to Mother Nature

yafaartscrafts@gmail.com

A child at heart, and an artist who aims 
to raise awareness about social issues 
while making the world a better and more 
colourful place.
Style & Media: As a filmmaker and an artist, 
she uses rich and colourful images to 
disrupt the norm and raise attention about 
imperative and often overlooked matters.
Themes: Yafa’s art is a vision of what 
she is, an accumulation of tales about 
Human Rights, Child Rights, and Women 
Empowerment – through vivid and vibrant 
imagery.

Art practically runs through Yafa Goawily’s 
veins. Coming from a family of artists, she 
grew up surrounded with this form of self-
expression and thus, getting drawn to its 
allure became an inevitable fact. For Yafa, 
art is now an indispensable part of her 
identity. From performing arts to fine arts, 
Goawily has experimented with it all.
Goawily operates under the moniker of Yafa 
Arts & Craft.
Yafa graduated with a degree in Fine Arts 
and a Filmmaking Diploma from Alexandria 
University in Egypt”
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14:22

Research Curators, Fragile inheritance Society
Fred Schueler, PhD & Aleta Karstad 

We coalesced as a couple in the National Museum of Natural Sciences in the 1970s, 
an environment which strengthened our conviction that it was humanity’s duty 
to know all taxa & ecosystems equally for their own sakes. Through the 1980s we 
continued as freelance collectors & artist for the museum, but in the museum 
down-sizing & administrative convulsions of the late 1980s we were cast adrift, 
and after a few attempts to found institutions to continue this work of knowing all 
taxa, in 2014 we undertook an independent survey of the rivers and streams that 
the proposed Energy East Pipeline would cross - https://vulnerablewaters.blogspot.
com/ -  The organisms we focus on – herpetofauna, aquatic macroinvertebrates, 
invasive Plants, and terrestrial Molluscs - are neglected in the environmental 
assessments for such enterprises,  so we undertook a Saint-John-to-the-Tar-Sands 
assessment of places where the pipeline route crossed streams.  We encountered 
familiar institutional problems but used crowd funding & sales of paintings to 
support the expedition. The pipeline was cancelled, but we’ve seen no evidence 
that it was because of our survey. The continuation of our life’s work is now newly 
incorporated as a ‘board-governed household’ - https://fragileinheritance.ca/  - 

and we hope this will make our efforts more effective. 

Pleasures and Perils of Life as an 
Unemployable Nomadic Peasant Scholar: 

the Energy East Pipeline

bckcdb@istar.ca
karstad@pinicola.ca 

Frederick W. Schueler & Aleta Karstad 
have been a biologist-artist team for half 
a century. When not on an expedition, they 
reside in Bishops Mills, Ontario. They spend 
most of their time documenting, in one 
way or another, everything they see, do, 
and think. You will find them engaged full 
time in measuring, databasing, painting, 
drawing, journaling, blogging, e-mailing and 

self-publishing. Their subjects of interest 
range from the edible herbs that grow in 
their yard, to poetry, to satirical definitions 
of words and terms, to fine art & biological 
illustration, to species at risk, and tracking 
invasions of introduced plants and animals. 
They try to teach what they know, and show 
people what they’ve found. 
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Visual Artist
Beth Sheperd

The American eel (Anguilla rostrata), is indeed enigmatic – so much so, it might 
pass into oblivion and not even be missed by most Canadians. I took on eels as 
a subject in my research-oriented art practice in 2021 in response to a call by 
the Ottawa Riverkeeper to contribute to their save the eel campaign. Sadly, the 
once numerous snake-like fish, important to Indigenous peoples and settlers of 
the region, has now been almost extirpated from the Ottawa River watershed.  In 
Central Canada, our hydroelectricity generation infrastructure seems to present 
a major threat to the species. Using my art as illustration, I explore the eel’s 
fascinating life cycle spent in fresh water and the unintended consequences of 
hydro dams. My aim through my art and poetry is to generate public awareness 
of the threats facing the American eel and to challenge us all to save this species 

from extinction.

An Artist’s Elegy for the 
Enigmatic American Eel

elizabethshepherd@cmail.carleton.ca

Beth Shepherd is an Ottawa-based visual 
artist working primarily in printmaking, 
mixed media, video and text. With a 
Master’s in Art History and degrees in 
biology and psychology, she takes an 
interdisciplinary approach in her research-
oriented art practice.  Focusing on local 
and global environmental issues and animal 
advocacy, her art often features animals or 

things that don’t otherwise get noticed in 
order to move them up on the “mattering 
scale.” The American eel (Anguilla rostrata) 
is a good example; it is possible that the 
species could go extinct without many 
people in the region even knowing they 
were ever here.  See more about her work 
at https://bethshepherd.ca.
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Mary Ann Perron

At the 
Cutting 
Edge

15:10 - 16:20 

SESSION CHAIR
Matthew Windle
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Post-Doctoral Fellow, Queen’s University
Orianne Tournayre, PhD

Climate change has driven shifts in the breeding of many amphibians, leading to 
phenological mismatches and conservation concern. Collecting data with high 
spatiotemporal sensitivity can help determine changes in emergence and breeding 
times, which are important for targeted conservation planning such as temporal 
buffer zones. Assessing phenology in rare or cryptic species can be challenging. 
In this study, we tested eDNA as a non-invasive tool to investigate the breeding 
phenology of a chorus of a trilling chorus frog (Pseudacris maculata) in Eastern 
Ontario. Using automated acoustic recorders as the baseline, we observed male 
calling beginning on March 31st, when the focal marsh was largely frozen. Using 
droplet digital PCR, eDNA was detected in water six days after the first male called. 
The eDNA signal became stronger as more males were evident in the chorus, 
implying that eDNA is a reasonable proxy for calling assemblage size. We found 
no eDNA signal on one occasion despite males calling, but this was likely due to 
substantial precipitation in the previous days. PCR inhibition  was found in some 
samples, limiting eDNA detection and quantification. We tried three methods 
to reduce inhibition, including diluting eDNA samples, adding additional bovine 
serum albumin to the reaction, and purifying DNA using a commercial clean-
up kit. Diluting samples was the most effective method to mitigate inhibition 
and improve eDNA quantification, but an inhibition pattern remained present in 
the samples. Our results suggest that eDNA ddPCR may be effective for early 
detection of some species with low biomass and low DNA shedding rate in lentic 

environments such as wetlands.

Breeding Phenology of a Threatened Frog Species 
Using eDNA and Automatic Acoustic Monitoring

ot9@queensu.ca

Orianne is a molecular ecologist with 
research interests in conservation biology. 
She has worked with a broad range of 
biological models (ants, bird ectoparasites, 
rodents, bats) and since completing her 
PhD in 2019, she has applied different 
environmental DNA-based approaches 

(metabarcoding, qPCR and ddPCR) for the 
detection of invasive species, species of 
concern, freshwater biodiversity, and fecal 
eDNA metabarcoding to the study of trophic 
interactions. She is currently a postdoctoral 
researcher in the Lougheed lab at Queen’s 
University (Ontario, Canada).
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Phd Student, Queen’s University & Undergraduate Student, 
Queen’s University

Haolun Tian & James Liu 

Loop mediated isothermal amplification (LAMP) is an alternative molecular 
technique for amplifying and detecting DNA that has potential applications for 
use in the field. It has been applied with great success in human health, such in 
for detecting parasites in bodily fluids and SARS-CoV-2 in wastewater. As LAMP 
does not require apparatus intensive thermal cycling, is resistant to traditional 
inhibitors of PCR, and can achieve a high degree of specificity without expensive 
custom probes, LAMP holds great promise in rapid, economical, and in-field 
based detection of species of interest in environmental DNA (eDNA). In this 
study, we designed and validated LAMP assays for 12 aquatic invasive species in 
eastern Ontario and compare them to qPCR assays in terms of limit of detection, 
development cost, cost per sample, speed of detection, and other factors of 
relevance. We demonstrate the viability and potential of LAMP as a technique for 
detecting invasive species in combination with eDNA and present a set of validated 
primers for future use on samples from the Rideau Canal and St. Lawrence River

Development and Validation of 12 Loop-
Mediated Isothermal Amplification (LAMP) 

Assays for Invasive Species Detection in 
Eastern Ontario

allen.tian@queensu.ca 

Allen (Haolun) Tian is a PhD student in the 
Lougheed and Wang Labs in the Queen’s 
University Department of Biology. He is 
broadly interested in the impact of aquatic 
invasive species, particularly mollusks, 
on the phytoplankton assemblage and 
downstream food web interactions. He uses 
environmental DNA in his research. In his 
spare time, Allen pursues drone photography, 
which he uses for research, outreach, and 
recreation. He is also interested in wildlife 
and landscape photography, applying CAD 
design and 3D printing to research, and 
citizen science. Allen organized the Ontario 
Ecology, Ethology, and Evolution Colloquium 
in 2022, and is currently a finalist in the 2022 
NSERC Science Exposed photo contest.

James is a 3rd year undergraduate student 
studying biotechnology. His interest in 
biotechnology stems from his interest in 
mysteries, as both use critical thinking 
to apply different tools to solve specific 
unknowns. In his pursuit of expanding his 
repertoire of biological tools, he has worked 
in labs studying plant immunology, plastic 
degrading bacteria, and most notably, 
the Lougheed and Wang lab at Queen’s 
University studying molecular techniques 
to detect invasive species. James’ project 
in the Wang lab and Lougheed lab involves 
the comparison of older DNA amplification 
techniques(qPCR) against newer ones 
(LAMP) to determine whether one is 
necessarily better than the other.
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PhD Candidate, Université du Québec à Montréal
Cristina Charette

The round goby (Neogobius melanostomus) is a significant invader in the St. 
Lawrence River. Round gobies can feed on dreissenid mussels which rely on pelagic 
production and can accumulate nutrients differently from other macroinvertebrates. 
The round goby can therefore potentially shift energy pathways and transfer 
previously unavailable nutrients and contaminants to higher trophic levels. 
However, since invasive species impacts on food webs can be modulated by 
spatial variation in environmental conditions, it is still unclear as to what extent 
the round goby can modify energy production. This study aimed to understand 
how environmental heterogeneity can modulate the impacts of the round goby 
via intraspecific variation in function traits. Round gobies and its associated prey 
were collected from 24 sites in the Upper St. Lawrence River. Food web tools like 
stomach content, stable isotopes and fatty acids were used in a concomitant 
way to determine the effect of environmental conditions on the round goby diet 
reliance and specialization. Round goby diet was comprised of both benthic and 
pelagic prey with the predominance of ostracods, amphipods and gastropods 
in low conductivity and mix substrate sites, zooplankton in high conductivity 
sites with hard substrate, and dreissenid mussels in soft substrate habitats. 
Fatty acids analyses also showed an important reliance of benthic sources in 
mix substrate sites in comparison to hard substrate. Bayesian stable isotopes 
mixing models demonstrated that round gobies occupying low conductivity sites 
were characterized by a larger proportion of benthic diet whereas round gobies 
living in higher conductivity habitats were relying on a more important pelagic 
diet proportion. Round goby at low conductivity sites were found to be specialist 
feeders and generalist at conductivity sites. This study contributes to expand 
knowledge on key abiotic factors that can modulate the impacts of invaders, 

especially physiological and environmental limiting factors like conductivity.

Environmental Heterogeneity Modulates 
Intraspecific Variation in the Diet and Specialization 

of an Aquatic Invader

ccharette@riverinstitute.ca

Cristina got her B.Sc. in Marine Biology 
at the Université du Québec à Rimouski. 
She completed an M.Sc. in Aquatic 
Ecology from Université du Québec à 
Montréal (UQAM). She joined the River 
Institute as the Education Coordinator in 
2015. In addition to working at the River 
Institute, she is currently a PhD candidate at 
UQAM in Dr. Alison Derry lab in partnership 

with the River Institute. Cristina’s PhD 
research addresses the impacts of 
invasive species in the St. Lawrence River 
food web. Her research combines trophic 
indicator methods like gut content, stable 
isotopes and fatty acids analyses with 
contaminant analyses. She is a member 
of the Interuniversity Research Group in 
Limnology (GRIL).
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Masters Student, Carleton University
Jessica Reid 

River ecosystems are experiencing cumulative stressors including wide-scale 
fragmentation from urbanization and agricultural activities. This can lead to 
the degradation and/or complete loss of functional aquatic habitat which is 
a significant threat to freshwater species today. In Ottawa, land-use changes 
associated with urban sprawl may be impacting small, urban rivers such as the 
Jock River by decreasing riparian and floodplain habitat, increasing sedimentation 
and other sources of pollution, and altering channel morphology. City planners 
often incorporate compensation areas within urban development projects to 
off-set losses to existing aquatic habitat, but the success of these constructed 
habitats is not clear due to a lack of follow-up monitoring and assessment. In 
2013, a decommissioned stormwater management pond underwent various 
restoration efforts to enhance fish and wildlife habitat along the Jock River but 
was not evaluated post-construction. To determine the extent to which fishes 
use this restored area, we used Passive Integrated Transponders (PIT) to track the 
summer movements of 20 different freshwater fish species. We seek to better 
understand what biodiversity benefits these compensation areas may provide to 
urban rivers in terms of species richness and access to spawning and juvenile 
nursery habitat. Evaluating the effectiveness of management actions such as 
creating and restoring fish habitat can inform the planning of more effective 

habitat restoration actions in the future.

Determining the “Success” of Aquatic Habitat 
Restoration Efforts in an Urban River

jessicalreid@cmail.carleton.ca

Jessica Reid is a current Masters student 
at Carleton University in the Fish Ecology 
and Conservation Physiology Lab. Under 
the supervision of Drs. Steven Cooke, Jon 
Midwood, and Sean Landsman, she is 
exploring the movements of freshwater 
fishes in an urban river impacted by various 
human activities. She uses telemetry 
techniques to uncover where and when 
fish move through the river and within 

restored areas. Jessica is a FishCAST 
trainee, working closely with community 
partners such as local angling clubs and the 
Rideau Valley Conservation Authority, and 
she also collaborates with both national 
and international partners to conduct 
freshwater evidence syntheses. Upon 
graduation she is keen to remain in aquatic 
ecology, working in long-term monitoring 
and project management.
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Research Scientist, River Institute
Matthew Windle

The Fish Identification Nearshore Survey (aka FINS Project) is a long-term research 
partnership between the River Institute and Mohawk Council of Akwesasne (MCA) 
to study and learn about nearshore fish populations and their habitats in the St. 
Lawrence River.  Since it began in 2015, the project has grown significantly in scope, 
expanding in geographic coverage, research collaborations, and technologies.  

The FINS Project dataset is now the largest research dataset produced jointly by 
the River Institute and the MCA, with over 177,000 fish records, 50,000+ fish lengths, 
imagery from hundreds of drone flights, and thousands of habitat measurements 
including water quality, environmental DNA (eDNA), nutrients, and plant data.  This 
work is helping to create metrics of the baseline ecosystem conditions of the St. 
Lawrence River, filling in knowledge gaps about the distributions of species-at-
risk and new invasive species, and is leading to new research collaborations and 

opportunities to inform community concerns.   

In this talk, Research Scientist and project lead Matt Windle will describe how 
cutting edge technologies such as drones, eDNA, and Geographic Information 
Systems (GIS) modelling have been incorporated into the project, how they are 
being used for high quality training opportunities, and how these tools are providing 
new ways of knowing more about ecosystem trends in the St. Lawrence River.  

Using Cutting Edge Science to Monitor Fish 
and Habitats in the St. Lawrence River

mwindle@riverinstitute.ca

Matt Windle is a biologist with experience 
in environmental science, freshwater 
ecosystem ecology, spatial analyses, 
contaminant analyses, and Remotely Piloted 
Aircraft Systems (RPAS). He completed 
a BSc in environmental science from 
Queen’s University, and a M.Sc. in Biology 
at Memorial University of Newfoundland. In 
addition to his work as a Research Scientist 
at the River Institute, he is also a professor 

in the Environmental Technician Program 
at St. Lawrence College. Matt possess 
certifications for open water SCUBA, the 
Ontario Stream Assessment Protocol 
(OSAP), Royal Ontario Museum (ROM) 
fish identification workshops, advanced 
operations and flight reviewer status for 
RPAS from Transport Canada, and the 
Ontario Wetland Evaluation System (OWES).
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11:05 - 11:55

Remediation and Restoration Program Manager, Saint Regis 
Mohawk Tribe Environment Division

Jessica Jock

To capture the complete story of a river is near impossible. The roaring of the 
rapids, the cracking of the winter sheets of ice, the whisper of the upstream “tide”, 
the elusive freshwater mussels (unionids), and the splash of big fish jumping 
were observations that kept my scientific curiosity alive. However, the passion 
was fueled by knowing I was working on an important place for the Mohawks of 
Akwesasne reserved in the 1796 Treaty. After 2-decades of science, research, policy, 
interacting with community members, and the privilege of hearing individuals 
from Akwesasne share their traditional teachings with me, I’ll recount some of 
the teachings of the river; Nikentsiá:ke (in Mohawk language means ‘full of big 

fishes’; and refers to the Grasse River and Massena Village).

Beautiful Teachings of Nikentsiá:ke

PLENARY
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Kathleen Vaughan (MFA, PhD) is an artist-
researcher who integrates visual art and 
storytelling in studio- and community-
based projects on social and environmental 
themes related to the dynamic ecosystems 
of rivers, forests and skies. Kathleen leads 
the interdisciplinary four-year arts-science 
research project, Learning With the St. 
Lawrence, which explores the River as 
environmental entity and imaginary, via 
artists’ works and community outreach. 
Initially trained as an artist in painting, 
drawing and photography, she is increasingly 
promoting sustainable art-making and 
earth-friendly materials choices. Her own 
practice now emphasizes textiles both 

to explore diverse cultural and industrial 
histories and to create art that can 
eventually ‘rot’ – subside into the earth with 
limited environmental footprint. A lifelong 
knitter, Kathleen is also exploring wool as 
a sustainable, beautiful material that can 
improve our lives and our world. She holds 
the Concordia University Research Chair in 
Art + Education for Sustainable and Just 
Futures, is Professor of Art Education and 
feels happiest with her hands in materials, 
walking wildish pathways with her standard 
poodle, and collaborating with others for 
the love of our beautiful planet. https://
www.akaredhanded.com/ and http://re-
imagine.ca/

13:05 - 13:55

Professor of Art Education and Concordia University Research 
Chair in Art + Education for Sustainable Futures

Kathleen Vaughan, PhD

This illustrated presentation explores the potential for love to help generate 
valuable knowledge about how we might live well and justly with our St. Lawrence 
River. Love can be both motivator and method, giving us strength and willingness 
to work across hesitations and discomforts of disciplinary and political divides.

Speaking with reference to her own and her collaborators’ artworks and stories 
about the St. Lawrence River, Kathleen suggests that artistic knowledge can 
embody creative solutions that help make a difference to the world’s ‘wicked’ and 
seeming irresolvable problems of climate catastrophe, pollution, habitat loss, and 
massive species extinctions. Art simultaneously values multiple conflicting realities 
within a single, resolved creative work and also models inclusive approaches to 
complexity and paradox. But art is best accompanied by scientific knowledge and 
expertise, community-based lived experience of places and their needs, artistic 
knowledge and land-based knowledge – itself rooted in Indigenous epistemologies 

and centred in practices of respect, reciprocity, deep listening, and love.

Kathleen proposes that we all strive to work as best we can across modes of 
knowing as ‘amateurs,’ meaning both non-professionals and also those who love, 
and that we do so fiercely. Scottish naturalist Nan Shepherd reminded us that 
“love pursued with fervour is one of the roads to knowledge.” She wrote those 
words about her lifelong relationship with her beloved Cairngorm Mountains; this 
presentation focusses on love for the St. Lawrence River as a catalyst to essential 

knowledge about how we can better serve the River and its creatures.

Becoming an ‘Amateur’: Love as a Route to 
Knowledge as We Learn With the St. Lawrence

PLENARY



31

Ways of Knowing
OCTOBER 27

Diving into Citizen Science

8:45 - 9:45

The Business Case for Community-
Based Water Monitoring
Gabrielle Parent-Doliner

Canadian Bat Box Study
Bailey Bedard

Watershed Health Assessment and 
Monitoring Initiative: Including Citizen 
Science when Assessing River Health
Larissa Holeman

Data Stream – An Open-Access Tool 
to Support Community Science and 
Data Sharing
Cristina Cismasu

It’s all Connected: Part 2

9:50 - 10:50

Karhá:kon, Kahentowánon, tânon 
Atsá:kta, In the Forest, the Field, and by 
the Waters: Creating a Haudenosaunee 
and Anishinaabeg Ethnobotanical Map 
and Field Guide to Southern Ontario
Jessica Dolan

Swimming Upstream: Using Augmented 
Reality to Reveal Fish in the Cataraqui 
River
Laura Murray

The Restoration of Clan Species 
and Conservation of Freshwater 
River Ecosystems that Includes 
Haudenosaunee Traditional 
Ecological Knowledge
Valerie Goodness

Connecting with the Community: The 
Quest for Transformative Change 
Through Social Engagement
Yanik Rozon

Responding to Change

14:10 - 14:40

Small Fish Making a Big Difference: 
Temporal and Spatial Trends of the 
Round Goby Invasion in the Upper St. 
Lawrence River
Mackenzie Wylie-Arbic
& Cristina Charette

Native and Invasive Freshwater Snails 
in the St. Lawrence River Watershed
David Bruce Conn

Inspiring the Next Generation

15:00 - 16:40

Biomimicry: Tapping into Nature’s 
Genius to Design Regenerative 
Solutions
Danielle Delhaes

Lessons Learning as an Environmental 
Educator and Social Science Researcher
Diz Glithero

Learning Through Doing: How 
Environmental Education Can Inspire the 
Next Generation
Cristina Charrette, Lexy Harquail & Alanna 
Akkermans

Lenses on the Land: Empowering the 
Younger Generation to Reflect on their 
Experiences with the Local Landscape
Kirsten Martin & Joshua Anderson

Bold Climate Action: Schools as Centers 
of Inspiration and Innovation for Multi-
Generational Learning and Action
Michèle Andrews

The Evolution Revolution
Tod Royer

The Great River Rapport Inspiring 
Change: The Change Maker Series
Emilie DeRochie

Establishing an Integrated 
Amphibian Diversity Monitoring 
Toolset Along the St. Lawrence River
Bo-jian Chen
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Diving into 
Citizen 
Science

8:45 - 9:45 

SESSION CHAIR
Laura Gilbert
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8:45

Director, Water Rangers
Gabrielle Parent-Doliner

Water Rangers, a member of the national Community Based Water Monitoring 
Collaborative (CBWMC), presents the Business Case for Community Based Water 
Monitoring. The Business Case is a ground breaking report that explores the 
need and legitimacy of Community Based Water Monitoring (CBWM) as a part of 

decision-making about watersheds. 

The presentation will highlight how this method of environmental monitoring is a 
cost-effective way for Canadian and Indigenous communities to express interest 
and take ownership by making data-informed decisions about their water resources. 

By the end of this presentation attendees will:
Understand that the environment is a complex system, much of which we do 

not understand in great detail; 
Discover how important local water data is for communities and how it is helping 

Canada achieve major goals, like our climate and biodiversity commitments; 
Learn how the existing project-based funding mechanisms are not sustainable 
to support monitoring programs — and how the nonprofit starvation cycle may 

make it harder for Canada to be prepared for a changing climate; and, 
Establish the importance of CBWM as a viable and cost-efficient way to collect 
reliable data about the health of fresh water in Canada — and highlight the work 

of organizations across the country already making it happen. 

The Business Case was prepared for the CBWMC by the International Institute 
for Sustainable Development (IISD).

The Business Case for Community-Based 
Water Monitoring

gabrielle@waterrangers.ca 

Gabi Parent-Doliner is the Director of 
Water Rangers, building internal systems, 
managing water data, and nurturing 
community engagement. In addition Gabi 
serves on the board of the Great Lakes 
Beach Association and is a leader in 
community based water monitoring, CBWM 
data, and open data. She also currently 
serves on an IJC Health Practitioners 
Advisory Board reporting on Beach Sanitary 
Survey/Environmental Health and Sanitary 
Survey.  She has a strong background 

and expertise in Great Lakes beach 
water quality monitoring, data sources, 
monitoring practices, and government 
guidelines. Parent-Doliner worked closely 
with community volunteers, and project 
collaborators on the strategy for and delivery 
of the Lake Erie Guardians program and 
University of Regina monitoring program. 
She supports the Water Rangers’ volunteers 
across the country in their data collection, 
data management, and sharing.
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8:57

Bat Research Technician, Conservation Science Team at the 
Canadian Wildlife Federation

Bailey Bedard

Bats in Canada are faced with multiple threats such as habitat loss/degradation, 
diseases such as white-nose syndrome (WNS), and mortality from wind energy. Bat 
boxes are used to encourage bat roosting for various purposes including wildlife 
viewing, insect pest control, providing or enhancing habitat where resources are 
limited and as a mitigation for habitat loss. The effectiveness of different designs 
is not fully known in Canada and some bat boxes that are installed may not be 
optimal for survival and reproduction for different bat species, potentially due to 
poor internal temperatures or where it is installed. Partnering with the Wildlife 
Conservation Society, Trent University and PhD candidate, Karen Vanderwolf 
(lead researcher), we are taking an in-depth look at bat box use and the internal 
microclimate to investigate the effect these structures have on bat physiology, 
survival, and reproduction. Relying mainly on citizen scientists and regional 
collaborators to collect data, physical parameters (i.e. height, aspect, colour, number 
of chambers, microclimate) of bat boxes across Canada and their occupancy are 
being recorded and analyzed. This project provides valuable opportunities for 
community engagement and education, as well as generating quantitative data 
on bat box use in Canada. Our results will help determine the gold standards for 
bat box practices in Canada. More information on how to take part in the study 

will be provided during the presentation and at the informational booth.

Canadian Bat Box Study

baileyb@cwf-fcf.org

Bailey Bedard is a Bat Research Technician 
on the Conservation Science team at 
the Canadian Wildlife Federation. Bailey 
began studying bats in 2016 as a summer 
research technician at the St. Lawrence 
River Institute. This experience led her 
to pursue her M.Sc. at The University of 
Ottawa where she focused on mercury 
levels in little brown and big brown bats 
and molecular level responses to these 

mercury levels. Continuing to study her 
favorite species at CWF, she is now involved 
in a study that is taking a look at bat box 
use and their internal micro-climate across 
Canada to investigate the effects these 
structures have on Canadian bat species 
and more specifically, the endangered little 
brown bat, in collaboration with the Wildlife 
Conservation Society and PhD candidate/
lead researcher, Karen Vanderwolf.
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Director of Science and Policy, Ottawa River Keeper
Larissa Holeman 

How do you know how healthy a river is? This is a question Ottawa Rivekeeper is often 
asked. However, the answer, especially for a system as complex as the Ottawa River 
watershed, can be a challenging puzzle to untangle. There is great value in searching 
out an answer so that we can better understand what influences the health of the 
rivers in this watershed and help guide what needs to be done to protect it into the 

future.
To begin to answer this question, Ottawa Riverkeeper is working on a Watershed 
Health Assessment and Monitoring initiative, a multi-year project which builds off an 
initial study which brought together members of the Watershed Health Committee 
and insight from Algonquin communities from across the watershed. The initial study 
determined a series of indicators that will help answer the question of how healthy 
our rivers are. As we continue this investigation, we are partnering with Indigenous 
communities to co-design projects, working with communities throughout the 
watershed to understand local issues, and engaging citizen scientists to participate in 
community based monitoring projects. Through this effort to collect and analyse data, 
we hope to empower people as they learn more about the health of the watershed 

to take actions to protect the incredible Ottawa River.
 While Watershed Health Assessment and Monitoring initiative is data-driven, a clear 
component of this initiative is the interpretation of data and opportunities to share back 
with participants what we are learning, as we learn it as well. We are deeply committed 
to sharing not just results but observations and analysis with CBM participants. In 
addition, our Discovery Portal aims to address the hundreds of questions from people 
throughout the watershed concerned about watershed health issues by diving into 
the 7 most common questions. Many of these answers have been informed by the 
Watershed Health Assessment and Monitoring initiative including videos with experts 

in the watershed and data collected and analysed as part of this project.
Best of all, this work engages people and their communities in action to achieve the 
shared objective to better understand the health of the Ottawa River and its tributaries. 
It is a collective effort to monitor the health of a river the size of the Ottawa, and so, 
through sharing what we are learning and working closely with people across the 
watershed in a variety of ways, WHAM is also a community engagement tool that 

connects people directly to the work of protecting the river.

Watershed Health Assessment and Monitoring 
Initiative: Including Citizen Science when Assessing 

River Health

lholman@ottawariverkeeper.ca

Larissa Holman is the Director of Science 
and Policy with Ottawa Riverkeeper. She 
enjoys the challenge of understanding 
complex river systems such as the Ottawa 
River and learning about the watershed 
collaboratively with other freshwater 
organizations, Algonquin Communities, 
various authorities, researchers and citizen 
scientists. Overseeing the Watershed Health 
Assessment and Monitoring initiative Larissa 
works closely with Ottawa Riverkeeper’s 
science team to work alongside a number 
of community scientists and gather data 

from across the watershed. This program 
also benefits from the guidance of the 
Watershed Health Committee. She feels 
strongly that helping to build a stronger 
insight of rivers and watersheds is a key 
way to engage with people and encourage 
action that protects water and waterways.

Larissa holds a BSc.H in Environmental 
Science from Concordia University and a 
Masters in Resource and Environmental 
Management from Dalhousie University.
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Data Specialist, The Gordon Foundation
Cristina Cismasu , PhD

Community-based monitoring (CBM) initiatives across Canada gather important 
information about water quality in local watersheds – but often data is managed in 
ways that make collaboration difficult and expensive. DataStream is a free online 
platform for sharing information about freshwater health, and provides a place for 
diverse monitoring groups to store, access, visualize, and download full water quality 
datasets. DataStream is open access and built with communities, policy-makers 
and researchers in mind, and aims to facilitate knowledge-sharing and promote 
collaborative water stewardship. During this presentation, we share examples of 
DataStream’s collaboration with CBM groups across the country, and highlight the 
importance of bringing data together under a harmonized format to enhance their 

accessibility, discoverability, and (re)use.

Data Stream – An Open-Access Tool to Support 
Community Science and Data Sharing

cristina@datastream.org

Cristina is a Data Specialist at The 
Gordon Foundation, where she works on 
DataStream, and open access platform 
for sharing water quality data. In this 
role, she provides environmental science 
expertise and supports the growth of the 
DataStream user community in Eastern 
Canada. She has a background in academic 

research and environmental consulting, 
and a particular interest in promoting 
environmental stewardship through science 
education and outreach initiatives. Cristina 
holds a PhD in Environmental Geochemistry 
from Stanford University, and MSc and 
BSc degrees in Earth Sciences from the 
University of Hamburg and McGill University.



37

Ways of Knowing
OCTOBER 27

It’s all 
Connected: 
Part 2

9:50 - 10:50 

SESSION CHAIR
Yanik Rozon



38

Ways of Knowing
OCTOBER 27

9:50

Mitacs Post-Doctoral Fellow, Univerity of Guelph and Plenty Canada
Jessica Dolan, PhD 

In this talk, I will share my current research on Haudenosaunee and Anishinaabeg 
Ethnobotany. Through this Plenty Canada project, I am working with a team of students 
and community members, to combine historical data from museum archives, and 
cultural and biological field research to create an Indigenous digital atlas and printed 
ethnobotanical field guide. Our aim is to create work that will uplift Indigenous 
relationships with the plant relatives in Southern Ontario’s Greenbelt and along the 
Niagara Escarpment.  Our goals in this multi-year project are to create publications 
that integrate Indigenous and Western sciences, with ancestral knowledge from 
archival sources, and through our methods and the teaching materials we create, 
to regenerate current generations’ knowledge and relationships with plants use for 
food, medicine, utility and craft. We intend for the field guide and Indigenous atlas to 
enable the public to re-envision very familiar, peri-urban landscapes as Indigenous 
places, to support multiple pathways of bi-cultural conservation and the development 

of co-management within the Niagara Escarpment Biosphere Network.

Karhá:kon, Kahentowánon, tânon Atsá:kta, In the 
Forest, the Field, and by the Waters: Creating a 

Haudenosaunee and Anishinaabeg Ethnobotanical 
Map and Field Guide to Southern Ontario

dolanj@uoguelph.ca

Dr. Jessica Dolan has a B.A. in History and 
Social Sciences from The New School for 
Social Research; an MSc in Ethnobotany 
from University of Kent at Canterbury; and 
a PhD in Environmental Anthropology and 
Indigenous Studies from McGill University. 
She is a Mitacs Post-doctoral Fellow with 
Plenty Canada and the University of Guelph 
Department of Geography, Environment, 
and Geomatics. She has also served over 

the last three years, as an environmental 
science officer for the Mohawk Council 
of Akwesasne Environment Program, 
ethnobotanist consultant for Saint Regis 
Mohawk Tribe Environment Division, and 
grant writer for Native American Food 
Sovereignty Alliance. Prior to that, she was 
the Canada-US Fulbright research fellow in 
Food Sovereignty and Indigenous Studies 
at University of Guelph.
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Co-Director of the Cultural Studies Graduate Program, Queen’s 
University in Kingston

Laura Murray, PhD

Inspired by the writing of Anishinaabe writer Leanne Simpson on fish nations, and 
the words of military engineer Pierre Pouchot who was amazed by Lake Ontario fish 
in the 1750s, we have devised a modest augmented reality piece titled Swimming 
Upstream to encourage people to think about fish that were, are, or could be in the 
Cataraqui River at Kingston. This presentation will show some video of the piece and 
describe how it has provoked dialogue and interest in ways we did not anticipate.

Swimming Upstream: Using 
Augmented Reality to Reveal Fish 

in the Cataraqui River

laura.murray@queensu.ca

Laura Murray is Co-Director of the Cultural 
Studies Graduate Program at Queen’s 
University in Kingston, Ontario. She has 
focused much of her recent research and 
energies very locally, aiming always to 
make research outcomes responsive to 
community needs. The Swamp Ward and 
Inner Harbour History Project (2015-2018) 
built oral and archival history into walking 
tours, a photography exhibit, and podcasts. 
Laura was a core member of Wellington X, a 
community group that successfully stopped 
the construction of a road through Douglas 

Fluhrer Park by the Cataraqui River. She has 
also researched the eighteenth-century 
treaty history of the north shore of Lake 
Ontario, bringing together archival sources 
with Mississauga cultural and ecological 
knowledge; see “’We are the ones that make 
the treaty’: Michi Saagig Lands and Islands 
in Southeastern Ontario,” forthcoming 2023, 
Ethnohistory. 

Laura is also co-lead, with Dr. Dorit Naaman 
& Dr. Erin Sutherland, on the Belle Park 
Project, funded by the Social Science 

and Research Council of Canada. Belle 
Park (in Kingston, Ontario) was used as a 
landfill from 1954-1974, and converted to 
a golf course that operated until 2017. At 
its entrance stands an unmarked totem 
pole carved by Indigenous inmates at 
the Joyceville penitentiary in 1973, and 
the park’s peninsula ends with a bridge 
leading to Belle Island, a known location 
of Indigenous remains. The park and 
island are surrounded by wetlands and the 
Cataraqui River. Belle Park in recent years 
has often been considered a “problem” 

and approached through various scientific, 
management, legal and social policy 
frameworks. Recognizing toxic histories 
and ongoing challenges, the Belle Park 
Project nonetheless seeks to see the space 
as a generator of questions, relationships, 
and life. We hope that our work with Belle 
Park is not only of significance for people 
in Kingston/Ka’tarohkwi, but also for those 
seeking to understand or inhabit similarly 
complex sites in other cities.
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PhD in American Studies, and Watershed Ecosystem Scientist
Valerie Goodness, PhD

This research analyzes the influences of Traditional Ecological Knowledge (TEK), woven 
within the influences of nature in Haudenosaunee Clanology. Haudenosaunee TEK is 
rich with thousands of years of oral history connecting nature with the Thanksgiving 
Address, The Great Law of Peace, and Haudenosaunee Creation Stories. The Thanksgiving 
Address is influenced by TEK and Clanology influences in ecosystem connections. 
This presentation focuses on ecosystem clanology and how the Haudenosaunee 
political Clan system was influenced by nature. TEK that is not defined by Indigenous 
people results in suppressing the values of clan ecosystems and clan species roles 

in ecosystem sustainability. 
According to Elder Tom Porter, The Haudenosaunee were told by the Creator, that If 
they follow the ways of nature, they can divide themselves into animal clan manageable 

working groups. Kinships and clan structures were learned from nature. 
Today, the nine Clans of the Haudenosaunee are Beaver, Bear, Deer, Eel, Hawk, Heron, 
Snipe, Turtle, and Wolf. Therefore, this study argues that these relationships and oral 
history constituted coevolutionary adaptive, mutual, and reciprocal connections to 

the Haudenosaunee and their watershed ecosystems. 
While ignoring clan species connections to ecosystems, did contribute to watershed 
degradation, only through collaborative inclusion of clanology TEK, for the sake of 
future ecosystems and clan species protections, can these degraded watershed 
ecosystems be restored. The restoration of clan species and the conservation of 
ecosystems must include Haudenosaunee TEK practitioners and scholars as equal 

stakeholders.

The Restoration of Clan Species and Conservation 
of Freshwater River Ecosystems that Includes 

Haudenosaunee Traditional Ecological Knowledge

vgoodness@gmail.com

Val is of Tsalagi and Chippawa Heritage. 
She received her PhD from University 
at Buffalo in American Studies through 
an Interdisciplinary NSF Fellowship 
in Environmental Engineering. She is 
certified in stream restoration. Val’s focus 
is on applications of Traditional Ecological 
Knowledge (TEK) in watershed restoration 
and conservation.
Her master’s and bachelor’s degrees are 
in Natural Resource Sustainability from 
the College of Forestry at Oregon State 
University.
Currently Val works as a Graduate Research 

and Writing consultant in Oregon State 
University’s graduate school, is a Board 
Member for Organizing People Activating 
Leaders (OPAL) Environmental Justice 
and civil rights non-profit, and a Board 
Member for Wisdom of the Elders which 
records, preserves, and shares oral history, 
and traditional ecological knowledge 
of exemplary Native American elders, 
storytellers, and scientists. Val also 
works with a local non-profit that serves 
communities’ unhoused and poorest 
residents, 14% of whom are Indigenous1% 
of Oregon’s population.



41

Ways of Knowing
OCTOBER 27

10:26

Graduate Student, Univeristy of Northern British Columbia
Yanik Rozon

Transformative change of paradigms, goals and values is required to alter the current 
trajectory of human impacts on nature. Societal initiatives which engage the broader 
community have proven effective not only at protecting local environments and 
raising awareness of existing environmental issues, but at enabling truly transformative 
change. The Great River Rapport project is an initiative which aims to answer questions 
related to the health of the ecosystem raised by local communities along the Upper 
St. Lawrence River. Framed in the Ohenton Karihwatehkwen (Words that come before 
all else), this project brings Indigenous Knowledge and scientific findings together, 
and engages with the community through a variety of lenses including storytelling 
and art. As part of this project, 18 social initiatives were conducted which aimed to 
engage local communities with environmental issues and research occurring in their 
own backyard, highlighting how they may get involved. In this presentation, ways in 
which the sharing of different worldviews and diverse interests can result in actions 
that extend beyond place will be discussed, along with how such efforts can create 

transformative change globally.  

Connecting with the Community: The 
Quest for Transformative Change 

Through Social Engagement

yrozon@riverinstitute.ca

Yanik is a graduate student in the Masters 
of Natural Resources and Environmental 
Studies program at the University of 
Northern British Columbia. Her research 
focuses on nature-based solutions for 
adaptation to the cumulative impacts 
of climate change and human activities 
through a case study of a marine protected 
area in Fiji. Yanik received a Bachelor 
of International Development Studies 
from the University of Guelph where she 
specialized in Environmental Development. 

She has worked with informal settlement 
communities throughout Fiji in adapting 
to climate change impacts, as a project 
coordinator for the St. Lawrence River 
Strategy and as a research assistant for 
the Great River Rapport. Yanik’s work and 
research engages with different ways of 
knowing to address environmental issues 
and climate change impacts at the local 
scale through participatory practices and 
initiatives.
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Research Assistant, River Institute & PhD Candidate, 
Université du Québec à Montréal

Mackenzie Wylie-Arbic & 
Cristina Charette

The Round Goby (Neogobius melanostomus) is an invasive species in the St. 
Lawrence River that was introduced through shipping ballast water. Their success 
in the system may be attributed to specific life history traits and the conditions 
of the river. A collation of available datasets of Round Goby abundance were used 
to assess temporal and spatial trends in the Upper St. Lawrence River and to 
determine the ecological impacts of this species’ invasion on the system. Since 
its initial detection, the Round Goby has become ubiquitous throughout the region 
with their relative abundance increasing through time in the entirety of the Upper 
St. Lawrence River. The increasing temporal trend is characterized by oscillating 
patterns, likely a result of dynamics of population growth and dispersal. Spatially, 
a gradient of high to low density exists for Round Gobies from the head of the 
river in the Thousand Islands region progressing downstream. The Round Goby 
is thought to have major impacts on the Upper St. Lawrence River ecosystem 
as abundances of native benthic species have declined since the Round Goby’s 
introduction. Parasite-host interactions and contaminant pathways have also 
been altered in the river as a result of the presence of this invasive species. In 
addition, they have become an important prey source for piscivorous fish and 
birds, but likely have lower nutritional value than native prey species. The Round 
Goby provides an example of the consequences of a highly successful invasive 

species in freshwater ecosystems.

Small Fish Making a Big Difference: Temporal and 
Spatial Trends of the Round Goby Invasion in the 

Upper St. Lawrence River

mwyliearbic@riverinstitute.ca; ccharrette@riverinstitute.ca 

Mackenzie Wylie-Arbic is a Research 
Assistant at the St. Lawrence River Institute. 
Starting in this position in the summer of 
2021, she had just completed her Bachelor 
of Science at Queen’s University with a 
specialization in Environmental Biology. 
Her knowledge and curiosity for freshwater 
species/interactions grew as she was a part 
of the Fish Identification Nearshore Survey 
(FINS) and had the chance to observe 
and document the varying habitats along 
the Upper St. Lawrence River. Mackenzie 
is currently working as a researcher for 
the Great River Rapport, focusing on fish 
populations and invasive species ecology 
in the river. In addition, Mackenzie is also 
involved in communications and outreach 
to aid in broadening public knowledge on 
River Institute projects. Her passion for the 
environment is not limited to work as she 
uses any opportunity to spread awareness 
on individual action and innovative solutions 
to influence others to make positive change.

Cristina got her B.Sc. in Marine Biology 
at the Université du Québec à Rimouski. 
She completed an M.Sc. in Aquatic 
Ecology from Université du Québec à 
Montréal (UQAM). She joined the River 
Institute as the Education Coordinator in 
2015. In addition to working at the River 
Institute, she is currently a PhD candidate at 
UQAM in Dr. Alison Derry lab in partnership 
with the River Institute. Cristina’s PhD 
research addresses the impacts of 
invasive species in the St. Lawrence River 
food web. Her research combines trophic 
indicator methods like gut content, stable 
isotopes and fatty acids analyses with 
contaminant analyses. She is a member 
of the Interuniversity Research Group in 
Limnology (GRIL).
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Berry College One Health Center and Harvard 
University Museum of Comparative Zoology

David Bruce Conn, PhD

Freshwater snails (Mollusca: Gastropoda) are among the most abundant and ecologically 
important animals in lakes, rivers, and streams around the world. In the Great Lakes, 
the St. Lawrence River, and their tributaries of all sizes, snails are among the most 
important herbivores, detritivores, and opportunistic carnivores. They also are consumed 
by many animals of various taxa. Beyond this important role in trophic dynamics, 
snails also are major carriers of helminthic diseases to wildlife, domesticated animals, 
and humans through their role as intermediate hosts for many parasitic fluke worms 
(Platyhelminthes: Trematoda). Thus, a sound knowledge of snail abundance, distribution, 
and habitat preference is critical to understanding freshwater ecosystems. From 1985-
1993 we surveyed snails inhabiting diverse freshwater habitats throughout the St. 
Lawrence River region, from the deep waters of Lake Ontario to the smaller bodies near 
the river in New York, Ontario, and Quebec. Our surveys included sampling of benthic 
species attached to navigational buoys in addition to various modes of netting and 
hand collecting in shallow waters. After a hiatus, we took sporadic buoy samples from 
2002-2008, and reinitiated broad sampling in 2021-2022. Most snails collected were 
native, including Galba sp., Lymnaea stagnalis, Pseudosuccinea columella, Ladislavella 
catascopium, Ladislavella elodes, Stagnicola palustris, Physella gyrina, Physella sp., 
Gyraulus deflectus, Gyraulus parvus, Helisoma anceps, Planorbella campanulata, 
Planorbella trivolvis, Ferrissia rivularis, Ferrissia sp., Laevapex fuscus, Amnicola limosus, 
Probythinella emarginata, Elimia livescens, Pleurocera acuta, Valvata perdepressa, and 
Campeloma decisum. Invasive species included Callinina georgiana (transplant from 
southern USA), Cipangopaludina chinensis (exotic from Asia), Bithynia tentaculata (exotic 
from Europe), and Valvata piscinalis (exotic from Europe). (All names as accepted in 
MolluscaBase). All snails were restricted by habitat type. Among exotics, B. tentaculata 
and V. piscinalis were in large waters of Lake Ontario and St. Lawrence River, while 

C. chinensis was in the smaller Grasse and Oswegatchie Rivers.

Native and Invasive Freshwater Snails 
in the St. Lawrence River Watershed

bconn@berry.edu

Prof. Dr. David Bruce Conn is Gund Professor 
of Biology at the Berry College One Health 
Center and Associate of Invertebrate 
Zoology at the Harvard University Museum 
of Comparative Zoology. He is Senior 
Scientific Advisor in International Health 
and Biodefense for the U.S. Department of 
State, a member of the White House OSTP 
subcommittee on Transboundary Disease 
Threats, and serves on editorial boards of 
several scientific journals. He was president 
of the American Microscopical Society 

and American Society of Parasitologists, 
and is currently Vice President of the 
global INVASIVESNET organization. Conn 
conducts research on major rivers around 
the world, but is especially focused on the 
St. Lawrence River and surrounding areas. 
Prof. Conn has been an active scientist for 
over 40 years and has received numerous 
honors.  His research spans many areas 
of the life sciences from to ecosystem 
dissemination of emerging pathogens to 
biology of invasive insects and molluscs.
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Post-Doctoral Fellow and Research Scientist, 
Queen’s University & River Institute

Bo-jian Chen

The St. Lawrence River ecosystem has been experiencing environmental 
threats arose from intensive industrial and agricultural activities, habitat loss 
and degradation, as well as climate change. Remedial Action Plans have been 
developed for the Areas of Concerns in this region but not all, thus monitoring 
the restoration progress and ecosystem health status of the river, specifically in 
the nearshore zones, are in a pressing need. Amphibians provide critical services 
in maintaining ecosystem structure and function, usually occupy habitats in 
between terrestrial and aquatic environments. The state of these animals could 
serve as a biological indicator reflecting the change and status of the ecosystem. 
However, traditional survey methods can be logistically challenging, costly, and 
provide incomplete description especially for those cryptic amphibian species in 
which many are endangered. Hence, our goal is to develop an integrated toolset 
to monitor amphibian diversity along the St. Lawrence River for environment 
management and conservation purpose. The toolset comprises three components: 
amphibian distribution hotspot analysis, niche modeling and environmental DNA 
(eDNA) determination. The first two components could generate heatmaps of 
suitable habitats and hot-spots for amphibian species along the river, which 
facilitates pinpointing and cost-effective eDNA sampling and analysis for real-time 
monitoring. The toolset could be applied in either detecting of species of concern 
or monitoring for general amphibian diversity. It also has the potential to be used 

for other rare and cryptic animals’ monitoring programs.

Establishing an Integrated Amphibian 
Diversity Monitoring Toolset Along the St. 

Lawrence River

bojian.chen@queensu.ca

Bo-jian completed his BSc in Pharmacy 
and Psychology at Wuhan University and 
Huazhong Normal University, respectively. 
He did his master’s in aquatic biology 
at Chongqing Normal University and 
graduated with a PhD in Ecology at Beijing 
Normal University in China. He is interested 
in understanding the physiological and 
behavioral strategies of animals (fish, turtles 

and rodents) to environmental stressors and 
interactions between native and invasive 
species. He is also interested in the impact 
of human activity and climate change on 
biodiversity in the aquatic ecosystem. His 
current research aims to integrate GIS, niche 
modeling and sedimentary environmental 
DNA to monitor species of concern and 
assess amphibian diversity.  
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Education Consultant, Paedagogia Inc.
Danielle Delhaes

Imagine tapping into the wisdom of 3.8 billion years of research and innovation to 
design a thriving world where humans are (re)connected with Nature! Biomimicry 
is the conscious emulation of Nature’s genius to create designs that serve human 
needs while also creating conditions that allow all life to thrive. Biomimicry is a design 
discipline, a branch of science, a problem-solving method, a sustainability ethos, a 
movement, a stance toward nature, a new way of viewing and valuing biodiversity. 
Biomimicry leads to the design of a regenerative world by asking the question: 
“What would Nature do?” to solve human challenges. It asks that we turn to Nature 
to tap into its biological intelligence with humility, respect, and reverence. It shifts 
our relationship with Nature through a system’s view that acknowledges humans 
as Nature. The practice of biomimicry is transdisciplinary by nature and pertinent to 
the work of students, educators, engineers, scientists, artists, researchers, designers, 
business professionals and anyone committed to driving real change in this world.

Biomimicry: Tapping into Nature’s Genius 
to Design Regenerative Solutions

danielle@spazuk.com

Danielle is the director of Paedagogia Inc., 
a company offering consulting services 
in the expanding sustainability/climate 
education sector. Over the last three 
decades, her work has spanned a wide 
range of services including teaching, 
professional development planning and 
facilitation, whole-school sustainability 
program development and implementation, 

curriculum design, as well as coaching and 
mentoring.  
She has led multiple sustainability-related 
projects including designing outdoor 
learning spaces and urban agriculture 
projects, organizing and facilitating 
student- led Earth Day summits and 
environmental action plans, designing and 
coordinating service-learning programs, 

co-developing character education and 
resiliency programs as well as developing 
educational guides for documentaries and 
global education programs.  
Danielle’s lifelong passion for Nature and her 
love of people and communities translates 
into an enthusiastic and empathetic 
approach to teaching and learning. Her 
strong interest and training in biomimicry 

are at the root of her commitment to 
support and facilitate the essential role 
innovative thinkers can play in designing a 
thriving future for all life on the planet. Her 
leadership style is collaborative and focused 
on the belief that, like all other forms of 
life, humans must create regenerative 
conditions that are favourable for all life 
to thrive.
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National Lead, Canadian Ocean Literacy Coalition
Diz Glithero, PhD

Through a multimedia storytelling presentation, Diz will share some of her projects, 
experiences, and lessons learned over the past 20+ years as an environmental 
educator and social science researcher.  From co-leading expeditions to the Arctic 
and Antarctica, to examining pedagogical approaches that foster agency and eco-
civic action in today’s youth, to co-developing a national ocean literacy strategy and 
co-founding Ocean Week Canada, Diz’s stories inspire critical reflection on the role 
educators and communities play in mobilizing a generation(s) to help build a healthier, 

more sustainable and just society.

Lessons Learning as an Environmental 
Educator and Social Science Researcher

diz@colcoalition.ca

Diz’s work as an interdisciplinary 
educator, social science researcher, and 
project leader specializes in in ocean, 
climate, and sustainability learning and 
civic engagement. Through 20 years of 
experience as an educator, researcher, 
Adjunct Professor (University of Ottawa), 
and consultant, Diz has led several regional 
and national projects. In 2017, Diz served 
as the Education Lead for Canada C3, an 

epic 150-day expedition from Toronto to 
Victoria via the Northwest Passage. Since 
2018, Diz has served as the National Lead of 
the Canadian Ocean Literacy Coalition, co-
leading the Understanding Ocean Literacy 
in Canada study (2019-2020),  co-authoring 
Land, Water, Ocean, Us: A Canadian Ocean 
Literacy Strategy (March 2021), co-launching 
Ocean Week Canada.  Internationally, Diz 
serves as a Steering Committee member of 

the IOC-UNESCO-led Ocean Literacy With 
All Programme; the Canadian delegate on 
the All-Atlantic Ocean Research Alliance’s 
Ocean Citizen Awareness and Literacy 
Working Group; and a Governance Board 
member of the All-Atlantic Blue Schools 
Network.  

Diz’s work has been honoured with an 
International Women of the Earth Award 

by the Yves Rocher Foundation (2015), a 
Meritorious Service Medal from the Governor 
General of Canada (2016), the Alex Trebek 
Medal for Geographical Literacy from the 
Royal Canadian Geographical Society 
(2020), and a Mitacs Awards for Outstanding 
Innovation in Research (2021). Diz lives in 
Chelsea, Quebec with her two kids and 
partner.
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PhD Student, UQAM and Education Coordinator, River Institute, Environmental 
Educator/Biologist, River Institute & Environmental Educator/Biologist, River Institute

Cristina Charrette, Lexy 
Harquail & Alanna Akkermans

The River Institute provides educational experiences that motivate, encourage 
and inspire young people to pursue in Science, Technology, Engineering and 
Mathematics (STEM) fields. The goal of the presentation will be to demonstrate 
how experiential learning at the River Institute engages youth of all ages.  The 
River Institute provides unique opportunities which link students with scientists in 
ongoing environmental research and monitoring work, including school workshops, 
camps, Water Festivals, coop placement and volunteering. Students of all ages 
learn scientific concepts using real field and lab techniques and equipment, and 
River Institute scientists help them relate their findings and measurements to 

outcomes that make sense.

Learning Through Doing: How 
Environmental Education Can Inspire the 

Next Generation

ccharrette@riverinstitute.ca
lharquail@riverinstitute.ca

aakkermans@riversintitute.ca Cristina got her B.Sc. in Marine 
Biology at the Université du 
Québec à Rimouski. She 
completed an M.Sc. in Aquatic 
Ecology from Université du 
Québec à Montréal (UQAM). She 
joined the River Institute as 
the Education Coordinator in 
2015. In addition to working at 
the River Institute, she is 
currently a PhD candidate 
at UQAM in Dr. Alison Derry 
lab in partnership with the 
River Institute. Cristina’s PhD 
research addresses the 
impacts of invasive species 
in the St. Lawrence River food 
web. Her research combines 
trophic indicator methods like 
gut content, stable isotopes 
and fatty acids analyses with 
contaminant analyses. She is 
a member of the Interuniversity 
Research Group in Limnology 
(GRIL).

Lexy Harquail completed her 
undergraduate degree in 
Marine Biology at the University 
of New Brunswick. Her passion 
for academics also brought 
her to studying Geology 
and Archaeology at Queen’s 
University Belfast and Forensic 
Science at Trent University. 
Since 2019 she has shared her 
love for science and learning 
with students, community 
members and scientists as 
an environmental educator 
and biologist. The area of 
research she is currently most 
passionate about working in is 
conservation and behaviour of 
bat species in Ontario.

Alanna is an Environmental 
Educator/Biologist at the 
River Institute. She completed 
her undergraduate degree 
in Human Environment at 
Concordia University in 2020. 
She is passionate about 
the environment, education, 
and community wellness. 
Her interests are: wildlife 
conservation, creating 
accessibility to scientific 
education, composting, 
lemurs, bats, turtles and 
aquatic ecosystems. Alanna 
is dedicated to providing 
everyone in the community 
an opportunity to learn about 
science, the River Institute’s 
research projects, and the St. 
Lawrence River!  
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Associate Professor of Biology & Assistant Professor of English, 
University of Saint Joseph

Kirsten Martin, PhD & 
Joshua Anderson, PhD

Lenses on the Land: an interdisciplinary project empowering students to reflect on 
their experiences with the local landscape through art, science, and writing.  This 
collaboration between English and Biology will offer several unique opportunities 
to majors in a variety of disciplines. For example, in the English units, students 
will learn how the language and stories we use to describe the environment are 
significant “lenses” that shape how we understand our relationships and our 
responsibilities to the places we inhabit. Beginning with lessons on the colonial 
roots of terms such as “wild, natural, and wildlife,” as well as the Indigenous roots 
of words like “Connecticut, Metacomet (aka “King Philip”), and the Housatonic River,” 
students will have opportunities to learn about how our maps and our language 
for the lands we share and occupy are linked to competing histories and stories, 
philosophies, and political realities. This commitment to language and stories is 
part of our broader recognition that if we hope to restore our environments, we 
must also “re-story” our relationships and our responsibilities to the places we 
inhabit.    In addition to writing field reports about data collection, students will be 
asked to record their reflections through a variety of artistic methods.  The final 
projects for each class will be compiled into a display at the end of the semester.  
Since this project is ongoing, the presenters will share some initial reflections on 
the impact of the project on students’ awareness and appreciation of their local 

landscapes.

Lenses on the Land: Empowering the 
Younger Generation to Reflect on their 

kirstenmartin@usj.edu
jtanderson@usj.edu 

Dr. Kirsten Martin is an Associate Professor 
of Biology at the University of Saint 
Joseph (West Hartford, CT). Kirsten is 
an environmental scientist who focuses 
on freshwater systems. She is currently 
researching the impacts of shoreline 
alterations on emergent dragonfly 
behavior, and the impacts of nutrient and 
pharmaceutical pollution on aquatic life. 
Kirsten is the current chair of the Women 
LEAD (lead, empower, advance, discover) 
in STEAM group, and is also a member of 
a group focused on integrating the arts 
into the curriculum. She is working with 
Dr. Josh Anderson on a documentary film 
focused on the Silvio O. Conte National Fish 
and Wildlife Refuge and is coordinating 
a speaker series called “Embracing our 
Environment: Integrating the Natural World 
with the Arts”. Kirsten is also heavily involved 
in local watershed conservation, water 
monitoring, and citizen science projects.

Dr. Josh Anderson is an Assistant 
Professor of English at the University of 
Saint Joseph (West Hartford, CT), where 
he teaches classes in American literature, 
Native American literature, environmental 
literature, and creative and critical writing. 
Josh is working on projects focused on 
the significance of the Connecticut River 
and its tributaries to American literature 
and American environmental history as 
well as creative writing projects inspired by 
his hometown of Park River, North Dakota, 
and his current job in Connecticut’s Park 
River Watershed. Josh’s recent scholarship 
includes work in critical animal studies in 
Native American literature and ecological 
concerns in classic and contemporary horror 
movies. Josh is also a creative writer, with 
recent works appearing in North American 
Review, Sonora Review, Bourbon Penn, and 
Essay Daily.
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Co-Founder and Executive Director, DoorNumberOne.org
Michèle Andrews

A new program for elementary & secondary schools launched in January, guiding 
schools on a journey of high impact, whole school climate action. We know we must 
achieve net zero by 2050. We need leaders in every sector who will achieve this goal 
decades sooner to chart the path for others to follow. The Climate Action Accelerator 
Program is working with schools across the country interested in being those leaders 
in the education sector. Participating schools are making a 3-year commitment to 
work together. Each has a cross-disciplinary team including at minimum one senior 
administrator, one faculty member, one facilities person, and two student leaders, to 
lead the development and implementation of a Climate Action Plan for their school 

community. 

The pilot cohort started part way through the last school year, and is now embarking 
on their second year in the program. A new cohort begins in October. Learn more 
about the approach to leading change in school communities, and the many resources 

available for free to any school leader interested in learning more.

Bold Climate Action: Schools as Centers 
of Inspiration and Innovation for Multi-

Generational Learning and Action

michele@DoorNumberOne.org

Michèle Andrews is the Co-Founder and 
Executive Director of DoorNumberOne.
org – a not-for-profit working to provide 
practical inspiration for the transition to a 
just, beautiful, net-zero and regenerated 
world. DoorNumberOne.org has exciting 
projects in Eastern Ontario at the Maitland 
Tower site, and in schools across Canada. 
Michèle is leading the new Climate Action 
Accelerator Program, now entering its 
second year, with schools in 5 provinces 
collaborating to implement high-impact, 
whole-school climate action plans.

Michèle has a Bachelor of Commerce and 
a Masters in Education. She has worked 
in strategy, leadership and organizational 
development in the private and not-for-
profit sectors. For 10 years, she was the lead 
administrator at the Toronto Waldorf School, 
a pre-K through Grade 12 independent 
school. She is a volunteer ambassador for 
the International Living Future Institute, a 
member of Al Gore’s Climate Reality Project 
Leadership Corps, a community organizer 
and an avid gardener and canner.
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Former Toronto Waldorf School Teacher
Todd Royer 

On October 4, 1957, the Soviet Union launched Sputnik, the first artificial earth satellite 
into space.  This event rocked the western world, who perceived Soviet superiority in 
technology as a threat to the balance of power.  This precipitated a call to completely 
overhaul our educational systems with a sharp focus on the math’s and sciences. 

Within one year, this was accomplished.  

No less mobilization of our resources and ingenuity is needed now, 70 years later, to 
overhaul our educational system as we stand on the brink of unprecedented ecological 
and societal catastrophe. Some want to double down on the scientific/technological 
approach.  The truth is, however, we have all the technology we need to stop the 

warming, to halt the extinction of species and the ‘fouling’ of the nest we live in.  

Truly something more is being asked of us and the way we educate the newest 
members of our community.  

In this segment, I would like to create an imaginative picture of what that might look 
like, based on my experience and insights working in a Waldorf School for 17 years. 
Willie Brandt, former Chancellor of West Germany and winner of the Nobel Peace 
prize said of Waldorf Education: “It is the greatest force for peace active in the world 

today”. From my experience, I can appreciate his enthusiasm. 

At the heart of the education is how we think about who we are as human beings on 
an evolutionary journey. How we think about one another has a revolutionary power 
great enough to be the creator of worlds. It is a beautiful approach, one not limited 
to teachers, or the classroom, but available to everyone to practice. If we get it right, 

we can truly help each other live inspired lives and be the change we need. 

The Evolution Revolution

todd@maitlandtower.ca

Todd served for 17 years as a Waldorf Teacher 
at Toronto Waldorf School.  He served as a 
Class Teacher, moving with his class from 
Grade One to Grade 8, developing daily 
lessons uniquely for the students in the 
class based on their developmental stages 
and needs. He taught the core curriculum 
including the arts, music, literature, literacy, 
drama, math, algebra, geometry, history, 
and sciences (zoology, botany, astronomy, 
geology, chemistry, anatomy, physiology, 
physics, life systems). He served for 6 years 
as Faculty Chair of the school, has trained, 
mentored and evaluated teachers and has 

consulted with Waldorf School across North 
America and in China.  

Prior to Waldorf, Todd served as a minister 
in the United Church of Canada, working 
on social justice and climate issues with 
youth. He is a trained Climate Reality 
Leader, and is currently helping his long 
time friend manage the development of a 
Living Building Challenge project in Maitland 
Ontario, while on the side raising a small 
herd of free thinking goats and making 
cheese.
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River Strategy Coordinator, River Institute
Emilie DeRochie 

This presentation will introduce audiences to the Change Maker Series, an educational 
initiative that aims to inspire youth through multi-media narratives about individuals 
making a difference along the Upper St. Lawrence River. The series is part of a larger 
project called the Great River Rapport, a collaborative, community engaged ecosystem 
health report for the Upper St. Lawrence. Led by the St. Lawrence River Institute in 
partnership with the Mohawk Council of Akwesasne, the project weaves scientific data 
together with stories, Indigenous perspectives, and photography to convey science 
in formats that are accessible and meaningful for diverse audiences. The Great River 
Rapport’s Change Maker Series features Change Makers – individuals with diverse 
backgrounds, experiences, and interests who share a common commitment to the 
environment. For each Change Maker, the series includes (1) a case study, accompanied 
by photographs and art, that narrates the individual’s life journey and relationship to 
the environment, the actions that they have taken to make change, and their future 
goals; (2) a learning activity that encourages youth to put themselves in the shoes of 

the individual; and (3) a full lesson plan for teachers.

The Great River Rapport Inspiring 
Change: The Change Maker Series

ederochie@riverinstitute.ca 

Emilie grew up on the St Lawrence River 
(Lake St Francis) and has had a love for 
the River since she was a child. Through 
working with the education team at 
River Institute as a summer student, she 
discovered passions for both environmental 
sciences and education. She combined 
these two passions when she became 
qualified to teach Biology, Geography 
and Environmental Science for grades 

7-12. Emilie has taught students from 
kindergarten up to the post-secondary level. 
She has experience teaching with River 
Institute’s education program, local high 
schools and at the St Lawrence College. 
Currently, Emilie is teaching General Biology 
for the Environmental Technician Program 
at St. Lawrence College and is working as 
the River Strategy Coordinator at the River 
Institute. 
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Thank you to the Symposium 
Committee Members

A very big thank you to the Symposium Committee and members of the River Institute staff who contributed their great ideas, 
time, and hard work to make Symposium 2022 a success. It was a pleasure to participate in this great collective effort, and we 

appreciate the extra dedication it took to organize a hybrid in-person and online event. Looking forward to 2023!

Georgia Bock • Emilie DeRochie •  Christina Collard • Lexy Harquail • Mary Ann Perron  • Jennifer Jarvis • Leigh McGaughey 
Mackenzie Wylie-Arbic • Zach Zwanenburg • Emma Ridal • Courtney Holden • Elsie Lewison • Stephany Hildebrand
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Ohen:ten Karihwatehkwen
Haudenosaunee Thanksgiving Address 

Now then, that is how far we have gone with our words. If there is 
anything that we have forgotten to mention, now, then, you could fix it or 

add to it.  

Now we close the day – therefore let our minds be that way (appreciative).

Those are all the words.

Source: www.kanienkeha.net/blogs/ohenton-karihwatehkwen


