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Plenary Talk 

 

CARING FOR CAREX:  

CREE RESOURCE MANAGEMENT IN A RAPIDLY CHANGING WORLD 

 

Dr. Jesse S. Sayles 

 

Climate Change Adaptation Research Group, Department of Geography, McGill University 

 

James Bay, Canada is one of the most dynamic coastal settings in the world. The subarctic 

landscape was compressed during the last glaciation and is now rebounding rapidly. The 

mainland swallows up islands within a single person’s lifetime. As the land rises, wetlands drain 

and the favorite foods of geese – the Carex, Eleocharis, and Triglochin plants – disappear. Such 

changes are impactful for Wemindji Cree hunters, who for generations have hunted migratory 

geese along the James Bay shore.  Geese remain a vitally important food and cultural resource 

even as contemporary Cree society engages in a highly mixed economy, blending subsistence 

activities with wage labor and entrepreneurial enterprises. As coastal habitats change, geese 

relocate; the land is in perpetual motion. Quality hunting locations are limited. It is often better to 

maintain them than search for new ones. As part of their resource management system, Cree dike 

wetlands, cut large forest corridors, and experiment with prescribed burnings to promote growth 

of palatable plants for geese. While large by any reasonable definition (some corridors are a 

kilometer long), these changes pale against the vast boreal forest. If you were to measure these 

modifications, which I did, you would find Cree modify less than one percent of their coastal 

territory. Seen this way, Wemindji may look to some like an unused wilderness, ripe for 

development. But Cree affect geese, the target resource, dramatically more than land-change 

metrics show by altering key nodes that reverberate through “the goose-scape.” In this talk, I 

discuss the history, construction, and design of Wemindji Cree landscape modifications to 

manage geese, as well as the motivations and social learning that inform these practices. I reveal 

a complex dynamic between human resistance and adaptation to environmental change, 

motivated by a desire to increase resource predictability and intergenerational commitments to 

culturally important hunting places. Resistance is balanced, however, with pragmatism to remain 

flexible to thresholds of change. This research helps support a revised perspective on aboriginal 

human agency in northern landscapes. It helps reaffirm Cree stewardship and occupation of their 

territory and the leadership role that Cree should play in northern development.  
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Bio: Jesse Sayles 

 

 

Dr. Jesse Sayles is a postdoctoral fellow with the Climate Change Adaptation Research Group at 

McGill University’s Department of Geography. Prior to joining McGill, he completed his Ph.D. 

in geography at Arizona State University. Jesse’s current work focuses on understanding how the 

configuration of governance networks affect natural resource management processes and 

outcomes, how action taken throughout the landscape scale-up and affect large landscape 

restoration and conservation initiatives, and how human-environment perspectives can best guide 

natural resource practitioners. He has also done research relating indigenous people’s traditional 

resource management with issues of co-management, environmental values, and protected area 

design. Among other places, he has worked in Puget Sound, the Hudson River Estuary, and sub-

arctic James Bay. Jesse has published research in the Journal of Environmental Management, 

Proceedings of the National Academy of Sciences of the USA, and Ecology and Society, among 

other outlets. He has made several policy comments in Science.   

 

While his interests have led him to work on a variety of human-environment issues in various 

watershed and coastal systems, Jesse’s work is galvanized around the fundamental, “big” 

sustainability question: how do we improve human wellbeing while preserving earth system 

functions? He strives to do research that links theory and practice, focusing on the challenges of 

coordinating and implementing regional programs through multi-level governance. Community-

based work also remains important to him because that is where people live and experience the 

world. 
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(G) Beck, Allen, M. A. Barbeau 

i011e@unb.ca 

Department of Biology, University of New Brunswick, Fredericton 

 

SPATIOTEMPORAL PATTERNS OF THE MARINE PULMONATE SNAIL MELAMPUS 

BIDENTATUS IN MARITIME SALT MARSHES 

The marine pulmonate snail Melampus bidentatus can occur in high densities in salt marshes 

along the Atlantic USA coast. It is a detritivore that contributes to the processing of salt marsh 

grasses (Spartina sp.). It is typically the most abundant invertebrate in the high marsh zone. 

Although ecological studies have been performed on these snails in southern latitudes, there is 

almost no information about them in the Maritimes. In spring to fall of 2015 and 2016, we 

sampled 3 salt marshes in the Northumberland Strait to determine the spatial distribution patterns 

and population structure of M. bidentatus snails. In contrast to USA studies, M. bidentatus adults 

and juveniles in Maritime marshes occupy both the high and low marsh zones. Mating 

aggregations have been previously documented in this species, forming on spring tides to take 

advantage of the high tidal amplitude. Aggregations in our study sites were observed, but 

remained for the duration of the summer, possibly indicating some benefit of grouping. Average 

snail densities were ~ 90 snails/m2, but counts could reach 2500 snails/m2. Egg masses were 

also observed in the marsh in both years and indicated a June mating period for this species at 

our latitude. Differences in snail distribution between our marshes and those further south may 

be due to predation, competition and/or behaviour (perhaps related to dietary preference), and 

may have implications in the recycling of plant nutrients. 

  

mailto:i011e@unb.ca
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(G) Beck, Allen, M. A. Barbeau 

i011e@unb.ca 

Department of Biology, University of New Brunswick, Fredericton 

 

COMMUNITY PATTERNS AFTER 6 YEARS OF SALT MARSH RESTORATION IN THE 

UPPER BAY OF FUNDY 

 

Given the ecosystem services provided by salt marshes, there is increasing interest in restoring 

them. In 2009-2010, DUC and partners started one such restoration project in two adjacent 

farmland cells in Aulac, N.B. In October 2010, the dikes of these cells (termed impacted sites) 

were breached. Emergent plant and invertebrate densities (exposed to air at low tide) in the 

impacted sites, as well as in two nearby established salt marshes (termed reference sites), were 

monitored yearly since summer 2010. Succession of the plant community in the impacted sites 

included disappearance of the terrestrial plants upon salt water intrusion except for Spartina 

pectinata (freshwater cordgrass). This plant disappeared after 3 year due to stress. Spartina 

alterniflora (saltwater cordgrass; primary bioengineer species of salt marshes) appeared in the 

impacted sites 2 years after the breaching, initially spread through rhizomes, and then spread 

mainly by production of seedlings in years 4 and 5. In year 6 (most recent sampling year), S. 

alterniflora spread through a combination of rhizomes and seedlings, and essentially covered the 

whole of both sites. Spartina patens (salt marsh hay; dominant grass in the high zone in marshes) 

and typical salt marsh invertebrates are starting to colonize the impacted sites. Although still 

significantly different as of this past year (2016, p = 0.002), the emergent community structure in 

the impacted sites is approaching that of the reference sites. It is important to continue to study 

the ecological succession in large-scale salt marsh restoration projects in our climate, as most 

previous salt marsh restoration has been conducted in warmer geographic regions. 

  

mailto:i011e@unb.ca
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(G) Bishop *, Melanie M., H.H. Hunt 

mbishop1@unb.ca 

Department of Biology, University of New Brunswick Saint John 

THE COMBINED IMPACTS OF SEDIMENT AND WATER COLUMN ACIDIFICATION 

ON BEAHVIOURAL AND PHYSIOLOGICAL RESPONSES OF MARINE 

INVERTEBRATES  

There is growing recognition that sediment acidification (decreases in surface sediment pH) can 

have negative impacts on sediment-dwelling organisms. Sediment acidification is caused by a 

number of processes, both natural and anthropogenic, including microbial decomposition, acid 

rain, and CO2 emissions, and can expose infaunal organisms to very low present-day sediment 

pH values. During this century, due to increasing anthropogenic CO2 absorption into the ocean, 

sediment-dwelling organisms are expected to experience decreased pH in the water column, a 

process known as ocean acidification, which can also reduce the pH of the underlying surface 

sediment. My project will be focusing on the combined effects of these two stressors, sediment 

and ocean acidification on behaviour and physiology of 3 different types of marine invertebrates: 

mud snails (Tritia obsoleta), mud shrimp (Corophium volutator), and soft-shell clams (Mya 

arenaria). An experiment will be conducted to determine the effects of water column 

acidification on growth rate, metabolism, and burrowing behaviour of each species. Animals will 

then be tested for their behavioural and metabolic responses to sediment acidification. This study 

will help increase our knowledge regarding the impacts of ocean and sediment acidification on 

behavioural and physiological responses of different species living in the Bay of Fundy mudflats 

and will provide information necessary to enhance marine conservation in coastal regions.    

mailto:mbishop1@unb.ca
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Catto, Norm 

ncatto@mun.ca 

Department of Geography, Memorial University of Newfoundland 

 

Invited talk 

SOUTHERN CONCEPTION BAY, NL: FIFTY YEARS OF COASTAL-HUMAN 

DYNAMICS 

Southern Conception Bay is influenced by rising sea level, changes in winter storm frequency 

and intensity, enhanced extratropical transition activity, variations in offshore ice cover, ice foot 

formation, sediment flux, and both accentuation and reduction of human activity.  The result is a 

complex of geomorphic and biological processes and anthropogenic modifications.   

Adjacent beaches show significant differences in dynamics and response. Most are strongly 

reflective, dominantly shore-normal, swash-aligned, and modal moderate energy systems. 

Profiles and clast distributions are influenced by shoreline snow cover, ice foot development, 

offshore spring ice, and extratropical transitions and other storm events.  Stacked tiers of self-

organized cusps are characteristic, with morphology and dimensions reflecting storm activity, 

marine and terrestrial sediment input, and anthropogenic influences. 

Diminution of marine resources and socio-economic pressures has led to partial “de-

anthropoziation”. Modifications formerly undertaken by residents, including construction of 

wooden retaining walls and channels dredged by hand, continue to influence beach dynamics and 

storm surge effects.  Interruptions in terrestrial sediment flux are evident in combination with 

significant storm-induced activity.   

Promotion of tourism to enhance economic sustainability of coastal communities has also 

resulted in changes to beach systems. The effects of relatively low intensity but much increased 

usage are substantial.  Erosion is evident along routes crossing beach crests, and impacts on 

adjacent cliff-top trails also affect sediment flux. Abundant precipitation, cool spring and fall 

temperatures, and wind removal of snow cover, result in numerous freeze-thaw events which 

promote erosion. 

To many, coastal Newfoundland is “untouched”, a perception promoted in advertising, usually 

including visitors walking through coastal landscapes.  However, the shorelines of southern 

Conception Bay have undergone and continue to undergo substantial anthropogenic 

modification, but not necessarily in uniform, undeviating trends.   

mailto:ncatto@mun.ca
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Clements, Jeff C.1, L.A. Comeau1, C. Carver2, E. Mayrand3, S. Plante3, A. Mallet2 

jefferycclements@gmail.com 

1Fisheries and Oceans Canada, Gulf Fisheries Centre, Moncton, NB 

2 L’Étang Ruisseau Bar Ltée, Chemin des Huîtres, Shippagan, NB 

3Department de Biologie, Université de Moncton, Shippagan Campus, NB 

OYSTERS ON THE EDGE: STRESS RESPONSE OF EASTERN OYSTERS TO ELEVATED 

CO2 AND EFFECTS ON ACUTE HEAT SHOCK TOLERANCE  

Given the degree of environmental variability in coastal regions, many coastal and estuarine 

species may be more resilient to the gradual onset of ocean acidification (OA) than their open 

ocean counterparts. However, understanding the ways in which OA can impact coastal 

organisms requires an investigation of how these animals are impacted across a wide range of 

conditions spanning current and future variability. Furthermore, knowledge of the ways in which 

OA can impact coastal organisms’ ability to tolerate the extreme variability they experience in 

these dynamic systems is lacking. We conducted a laboratory experiment to test the effects of 

medium-term exposure to 6 pH levels (6.80, 7.00, 7.25, 7.50, 7.75, and 7.80 [ambient]) on 

hatchery-raised adult eastern oysters (Crassostrea virginica) from northern New Brunswick, 

Canada. Three consecutive experimental runs were conducted from Feb.-Apr., 2017. For each 

run, a total of eight oysters (4 wired for valve gaping measurements and 4 unwired for 

physiological assessment) were reared in each pH treatment for 12 days at 10ºC. Clearance rates 

were measured at random time intervals between day 5 and day 12 of each run. On day 12 of 

each run, the 4 unwired oysters were sampled for physiological attributes (test for OA effects), 

while the 4 wired oysters remained in their respective pH treatments and were subjected to a 3 h 

temperature shock at 30ºC; clearance rates were sampled at 0 and 12 h before and after heat 

shock, and every 20 mins during heat shock. We predicted that feeding rates would be reduced at 

lower pH levels, and that valve gaping would increase under low pH. We also predicted that 

oyster physiology would be adversely affected under low pH, and that oysters reared at lower pH 

conditions would have a harder time coping with acute heat stress than their higher pH 

counterparts. This presentation will summarize the results of this experiment. The application of 

these data for future studies will also be discussed. 

  

mailto:jefferycclements@gmail.com
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Dzafovic, Sean 

sean.dzafovic@nscc.ca 

Nova Scotia Community College - Applied Geomatics Research Group (NSCC- AGRG) 

SUPPORT EQUIPMENT FOR TOPO-BATHY LIDAR SURVEY MISSIONS 

The Nova Scotia Community College Applied Geomatics Research Group (NSCC-AGRG) flies 

Topo-Bathymetric Lidar surveys for a variety of government and industry partners. The Leica 

Chiroptera II system is used to produce high-resolution elevation and photographic data. In 

addition, NSCC-AGRG has acquired additional equipment that is used during pre-flight 

planning, ground truthing conducted concurrently with the survey flights, as well as collecting 

data that can be used to assist in the production of models and other deliverables. 

This talk will outline some of the equipment used for these purposes and some of the data 

acquired. 
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(G) Ehlers, Sonja M., J.A. Ellrich, R.A. Scrosati 

Sonja-Ehlers@gmx.de 

Saint Francis Xavier University, Antigonish 

NONCONSUMPTIVE LIMITATION OF MUSSEL RECRUITMENT BY PREDATORY 

SNAILS 

Predators nonconsumptively affect their prey via a variety of cues. Adult invertebrate prey, on 

the other hand, sometimes attracts conspecific larvae seeking settlement. The interaction of these 

factors remains largely unknown. Through a manipulative field experiment, we investigated the 

effects of predatory dogwhelk (Nucella lapillus) chemical cues and adult mussel (Mytilus spp.) 

presence on intertidal mussel recruitment, a key demographic step for mussel populations. We 

tested the hypotheses that dogwhelk nonconsumptive effects (NCEs) limit mussel recruitment, 

that adult mussel presence enhances mussel recruitment, and that adult mussel presence 

neutralizes dogwhelk NCEs on mussel recruitment. In May 2016, we set up the experiment 

following a randomized complete block design with replicated treatments within blocks by 

installing 96 experimental cages with compartments separated by plastic mesh on the Atlantic 

coast of Nova Scotia, Canada. In each cage, we manipulated dogwhelk presence and absence in a 

peripheral compartment and adult mussel presence and absence in a central compartment. We 

installed a mesh scourer on top of each cage to simulate filamentous algae, the preferred natural 

substrate for mussel settlement and recruitment. In July 2016, all mussel recruits from the 

scourers were extracted in the lab and recruit density (standardized by scourer size) was 

measured. We tested our hypotheses through a factorial analysis of variance using recruit density 

data. Dogwhelk cues significantly limited mussel recruitment (P = 0.032), but adult mussel 

presence did not influence mussel recruitment (P = 0.180). There was no interaction between 

those two factors (P = 0.671). Overall, dogwhelk NCEs limit mussel recruitment, suggesting that 

mussel larvae avoid dogwhelks to reduce future predation risk. As NCEs on prey demography 

are rarely studied, this study provides novel insights into NCEs on the recruitment of a 

foundation species. 

  

mailto:Sonja-Ehlers@gmx.de
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Ellrich, Julius A., Z.T. Sherker, R.A. Scrosati 

jellrich@stfx.ca 

St. Francis Xavier University 

PREDATOR-INDUCED SHELL PLASTICITY IN MUSSELS HINDERS PREDATION BY 

DRILLING SNAILS 

Sessile invertebrate prey that detect waterborne predator chemical cues often respond by 

increasing their structural defenses. Experimental evidence for the functional significance of 

such modifications in field-raised organisms is, however, rare. To address this knowledge gap, 

we used intertidal mussels and predatory dogwhelks from the Atlantic coast of Nova Scotia as a 

model system. In the spring and summer of 2016, we conducted a field experiment that 

examined if dogwhelk presence nonconsumptively affects mussel traits. As experimental units, 

we installed cages in the rocky intertidal. Each cage was separated with mesh into a central and a 

peripheral compartment. We raised the mussels in the central compartment and manipulated 

dogwhelk presence/absence in the peripheral compartment. Dogwhelk cues induced thickening 

of the lip, the centre, and the base of the mussel shells while limiting their linear growth. As 

dogwhelk cues did not affect mussel shell mass, a trade-off between mussel shell thickening and 

elongation was revealed. Using the field-raised mussels, we performed a lab experiment, which 

found that dogwhelks took, on average, 55 % longer to drill and consume mussels that had 

previously been exposed to dogwhelk cues than mussels that had grown in absence of such cues. 

Dogwhelks consistently drilled at the thinnest parts of the shell but, nonetheless, the consumed 

cue-exposed mussels had thicker shells at the borehole than the consumed mussels not exposed 

to cues, which likely explains the observed difference in handling time. As handling time 

normally decreases predation success, this study indicates that the phenotypically plastic 

structural modifications in mussels triggered by dogwhelk cues in the field hinder predation by 

these drilling predators.     

mailto:jellrich@stfx.ca
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(G) Grant, Angela 

angela.grant@mun.ca 

Data Manager, CHONe 

THE CHONE RESEARCH REPORTER 

The Canadian Healthy Oceans Network (CHONe II) NSERC Strategic Research Program is 

developing new conservation strategies for Canada’s changing oceans by partnering Canadian 

university researchers and government scientists. CHONe brings together 39 researchers and 50 

students from 11 universities, one community college, and multiple federal research labs from 

coast to coast in Canada. Network deliverables are numerous. They include publications, 

presentations, public engagement, data, maps, models, research cruises, analytical frameworks 

and contribution to policy, among others. An open source crowd-sourcing application, developed 

by ESRI for reporting species observations, was modified to track CHONe research activities.  

  

mailto:angela.grant@mun.ca
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Hatcher, Bruce G.1, U. Ashfaq1, C. Murray1, S. Walsh 1, M. Kennedy2, A. Sherin2, N. Doane2, D. 

Brooks3, B. Morgan3, J. Young3, J. McKenna4, J. Whitters5  

bruce_hatcher@cbu.ca 

1Bras d'Or Institute, Cape Breton University 

2 COINAtlantic 

3 College of the North Atlantic 

4 Gateway Geomatics 

5 Cape Breton Regional Municipality 

MAKING DATA ACCESSIBLE FOR RE-USE: THE CASE OF SYDNEY HARBOUR 

Generational change and technological advancement allows the possibility for Baby-Boom 

scientists to convert their filing cabinets full of doomed data into new research opportunities. As 

I approach retirement I am implementing strategies to contribute beyond the restrictive 

constraints of peer-reviewed journals. The idea is to set priority criteria for rescuing data (a data 

policy), archive data in secure digital places, make datasets discoverable, accessible and 

understandable by third parties (good metadata, linked to associated information), and specify 

what the data may and may not be used for. Here I elucidate by example from the COINAtlantic 

project Atlantic Canada’s Biological Data for Ecosystem Planning and Decision-making: 

Improving Access and Reusing Atlantic Canada Biological Data Assets, funded by the Atlantic 

Ecosystem Initiative of ECCC. The harbour of Sydney Nova Scotia is an urban estuarine 

ecosystem that supports a diversity of ecological and economic communities. Its long history of 

human use means that there is a good deal of legacy data preceding the most recent studies 

associated with the dredging of the harbour. In all cases, the data sets are far more extensive than 

the published results. Effective partnerships among data collectors, users, custodians and 

managers, thematic specialists and volunteers are the keys to success in the rescue and reuse of 

data. The product, an interactive atlas aggregating and integrating different types of current and 

legacy data will be visualized on a customized version of on the COINAtlantic Search Utility 

(CCSU: http://coinatlantic.tools/csu/?mapset=sydney_harbour), and backed up by data reports 

and repositories published and held at the Bras d’Or Institute of CBU. The CCSU will display 

data layers and allow interrogation of some layers from a number of internet-based sources that 

all meet standards for web-based mapping services. The sources include mapping services 

established by the project of the rescued data and data layers provided by the Cape Breton 

Regional Municipality and those delivered to the internet by the Province of Nova Scotia and the 

Government of Canada.  The benefit to cost ratio of this effort is high, as is the impact, while the 

risk is low. This data rescue will find new uses for previously underutilized and, or forgotten 

data, and enhance ecosystem-based management of a commercial harbour. 

 

  

mailto:bruce_hatcher@cbu.ca
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Hunt, Heather1, L. Hulmes2, J. Fischer-Rush1, M. Maltais1, R. Rochette1, K. Kidd1 

hhunt@unb.ca 

1University of New Brunswick Saint John 

2The University Centre of the Westfjords 

IMPACTS OF SALMON AQUACULTURE ON BENTHIC COMMUNITIES IN SHALLOW 

COBBLE HABITAT IN THE BAY OF FUNDY 

Salmon aquaculture has been carried out in the Bay of Fundy for more than 30 years, and is now 

a major contributor to employment and revenue in the region.  One perceived concern associated 

with this industry is its potential impact on coastal ecosystems. The goal of this study is to 

quantify the possible effects of salmon aquaculture on the biodiversity and health of shallow 

rocky coastal ecosystems in southwest New Brunswick. In 2015 and 2016, we deployed bio-

collectors filled with cobbles from July-Nov at 8 pairs of sites (near and away from aquaculture) 

in the southwest Bay of Fundy. We are quantifying effects of proximity to aquaculture on 

biodiversity and abundance of benthic invertebrates and fishes colonizing the bio-collectors, 

concentrations of metals (copper and zinc), and stable isotope values (C, N, S) to assess exposure 

to aquaculture chemicals and nutrients. In 2015 and 2016, assemblages of decapod crustaceans 

and fishes colonizing the bio-collectors varied among bay management areas and sites but no 

overall effect of proximity to aquaculture was detected. Samples are still being processed to 

examine smaller invertebrates in the bio-collectors. In 2016, concentrations of copper and zinc in 

tissues of the ascidian Ciona intestinalis and the rock gunnel Pholis gunnellus were low and 

similar at near and away sites. It is expected that the results of this work will provide new 

information on the effects (positive and negative) of salmon aquaculture on the health of the 

coastal marine ecosystems. 

  

mailto:hhunt@unb.ca
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Jayawardane, Aruna  

arunajayawardane@yahoo.com.sg 

Maliseet Nation Conservation Council 

FISH HABITAT, FISH POPULATION AND WATER QUALITY ASSESSMENT OF 

MCINTOSH, MURRAY AND INDIAN BROOKS, NEW BRUNSWICK 

McIntosh, Murray and Indian Brooks, Kingsclear, New Brunswick were assessed to evaluate 

health of the fish habitat, geomorphic characteristics, water quality and diversity and abundance 

of fish fauna. Each water body was divided into 50 m sections and a few sections were 

comprehensively assessed to ascertain potential environmental issues, presence of uncommon 

plants and animals, signs of impaired water quality, recreational and cultural use, geomorphic 

characteristics, natural in-stream features and composition and present status of the riparian 

vegetation. Water quality parameters measured included Dissolved Oxygen (DO), specific 

conductance, temperature, pH, Atmospheric pressure, ORP, Total Phosphorus, Nitrate + Nitrite, 

Nitrates and Nitrites. Three brooks were surveyed using backpack electrofishing units to estimate 

diversity and abundance of fish populations. Light to excessive erosion has been one of the major 

environmental issues observed in all 3 brooks surveyed. They had sufficient cover (>40%) to 

support salmonid spawning. Both McIntosh and Murray Brooks favour Atlantic salmon and 

Brook trout spawning with current percentages of pools estimated for respective water bodies 

(28% and 12% respectively). Mean depth, stream velocity and vegetation indices estimated for 

McIntosh, Murray and Indian Brooks were less than optimal values recommended for salmonid 

spawning habitats. Most of the water quality parameters estimated for the brooks were 

supportive of sustainable existence of cold water fish. However, estimated values for the water 

quality parameters such as temperature, ORP, total N and Nitrate concentrations have exceeded 

the recommended levels for salmonid spawning and rearing habitats. Present study indicated that 

there was a diverse and abundant fish fauna in the McIntosh Brook where we found 3 species of 

salmonids including Atlantic salmon (estimated fish density=67 fish/100 m2). Only two species 

of fish were caught in the Murray Brook and a few Brook trout were caught in the Indian Brook.  
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(G) Kidd, Jess1,2 

j2kidd@uwaterloo.ca 

1Canadian Rivers Institute and Department of Biology, University of Waterloo, Waterloo ON 

2DFO Gulf Fisheries Centre, Moncton NB 

ASSESSING THE ACCURACY OF THE COMMUNITY AQUATIC MONITORING 

PROGRAM (CAMP) IN DESCRIBING LITTORAL NEKTON ASSEMBLAGES OF 

ESTUARIES WITHIN THE SOUTHERN GULF OF ST. LAWRENCE 

The Community Aquatic Monitoring Program (CAMP) is a community-based monitoring 

program that involves local stakeholders to monitor estuaries and bays in the southern Gulf of St. 

Lawrence. Implemented in 2003, CAMP continues to be administered by Fisheries and Oceans 

Canada (DFO) in collaboration with the Southern Gulf of St. Lawrence Coalition on 

Sustainability (Coalition-SGSL). Data are collected annually from up to 35 sites, and include 

counts of nearshore fish, shrimp, and crabs (i.e., nekton) along with measures of aquatic 

vegetation, water quality and sediment. The CAMP dataset has potential to inform decision-

makers on the relationship between the health of an estuary and its nekton assemblages. 

However, concerns have been raised regarding the CAMP station selection method, as the 

majority of station locations were selected to provide easy road access for volunteers. The 

objective of this study was to assess the ability of CAMP to provide a measure of littoral nekton 

that represents the overall littoral nekton community of the estuary. The sampling design of 

CAMP was tested by comparing it to a sampling program that applied a stratified random design. 

In the summer of 2016, ten estuaries were sampled using CAMP methodology and a boat to 

access stations. Twelve stations were sampled within each estuary with six stations located 

where CAMP samples, and another six stations randomly located and stratified among the upper, 

middle, and lower estuary.  Differences between the nekton community data were assessed using 

a cluster analysis, non-metric Multidimensional Scaling (nMDS) ordination, and permutational 

MANOVA (PERMANOVA). Significant differences were not detected. The results indicate the 

application of CAMP is not limited by station selection bias. Furthermore, programs designed to 

accommodate volunteers can produce comparable data to scientific studies. Analysis of the entire 

CAMP dataset is needed to determine how it can be used to inform decision-makers. 

  

mailto:j2kidd@uwaterloo.ca
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Kristiansen, David 

david.Kristiansen@nscc.ca 

Nova Scotia Community College 

Presented by Tim Webster 

THE DEVELOPMENT OF THE EMERGENCY COASTAL FLOODING DECISION 

SUPPORT SYSTEM 

Nova Scotia Community College - Applied Geomatics Research Group (NSCC-AGRG) 

developed a web map application to present coastal flood risk for the Eastern Canada coastline. 

The application’s primary goal is to present flood risk related Geographic Information Systems 

(GIS) technology to Emergency Management Officials (EMO) and other government officials 

for decision support. Existing high-resolution lidar elevation surveys of coastal areas were used 

to create flood layers using techniques developed by NSCC-AGRG over the last decade. Project 

partners include Environment and Climate Change Canada who provide a 10-day storm surge 

predictions based on DalCoast model, which was developed at Dalhousie University. These 

storm surge predictions and tide predictions from the Department of Fisheries and Oceans are 

presented on a concise web map along with additional features intended for decision-making. 

These features include spatial analyst tools such as the ability to display and query flood depths 

and to identify flooded critical infrastructure and roads. The project was funded by the Canadian 

Safety and Security Program, a federally-funded program led by Defence Research and 

Development Canada’s Centre for Security Science (DRDC CSS), in partnership with Public 

Safety Canada and was locally managed by the Nova Scotia Department of Natural Resources, 

Mineral Resources Branch. 
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(U) Mackey, Laura1, S. Brewer2 

laura.mackey@mail.mcgill.ca 

1Department of Biology, McGill University 

2Oklahoma State University 

THE EFFECT OF ELEVATED SUSPENDED SEDIMENT ON THE GROWTH OF 

JUVENILE SMALLMOUTH AND LARGEMOUTH BASS 

Excess suspended sediment is one of the most prevalent pollutants in North American rivers and 

streams. For populations of sight-feeding fish, one impact of elevated suspended sediment is a 

reduced foraging ability. We performed laboratory sedimentation trials to assess the effect of 

total suspended sediment on the growth of the sight-feeding Smallmouth Bass (Micropterus 

dolomieu) and Largemouth Bass (Micropterus salmoides), where change in biomass was 

recorded after 7-day exposures to bentonite clay suspensions at 0, 50, and 300 mg/L. Results 

from a general linear model revealed no significant differences for the main effect of sediment 

(F2,42 = 0.94, p = 0.40) or in the interaction between sediment and species (F2,42 = 0.18, p = 

0.83). Likely due to underfeeding, these results do not align similar studies which have found an 

effect of elevated suspended sediment on the growth of Largemouth and Smallmouth Bass.  

  

mailto:laura.mackey@mail.mcgill.ca
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SEEING THOUGH THE SEA:  A NEW VIEW OF THE SHALLOW COASTAL 

ENVIRONMENT - USING BATHYMETRIC LIDAR FOR VISUAL INTERPRETATION 

We are at a precipice of the convergence of several key technologies which may soon give rise to 

a new visual perspective of a critical environment - which is so close to and under the influence 

of human activity - yet still so unobserved; the ecosystems of the shallow coast.  

 

Continual developments at the NSCC-AGRG with regard to the processing and understanding of 

Airborne Lidar Bathymetry (ALB) are unlocking new and highly visual datasets which could 

prove as a richly interpret-able reference for ecological sciences in many regards. This talk will 

seek to enlighten and inform the greater coastal ecology community on how to interpret these 

data and how these developments fit into a larger scheme of coastal remote sensing 

developments.  
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DO DIFFERENT SPECIES AND STATES OF GRASS AFFECT THE DISTRIBUTION OF 

THE SNAIL MELAMPUS BITENDATUS IN THE SALT MARSH? 

Melampus bidentatus is an abundant snail and apparent detritivore in salt marshes on the east 

coast of North America. In the United States, where it has been studied, M. bidentatus is 

seemingly restricted to the high marsh zone (typically the Spartina patens zone). However, in the 

Maritimes, M. bidentatus is found in both the high marsh zone and the low marsh zone (Spartina 

alterniflora zone; Beck and Barbeau, unpublished data). Additionally, the snails are observed 

climbing both live and dead plants. This information raises questions about the snails’ diet 

(including preferences in plant species and states) and behavior in Maritime salt marshes. In 

summer and fall of 2016, two salt marshes along the Northumberland Strait (Fox Creek, N.S. and 

Cape Jourmain, N.B.) were sampled using quadrats (0.25 m x 0.25 m) to record the position of 

individual snails relative to vegetation. Comparison of snail counts to surface areas of the 

substratum and plant stems indicated a higher distribution of snails at low vertical positions 

relative to the grasses (i.e., on the ground or at the base of the plants). Furthermore, M. 

bidentatus were relatively more abundant on dead plant stems than live ones, particularly with S. 

alterniflora. These distribution patterns may be due to feeding preference of snails, as this 

species is reported to feed on dead plant matter. Further investigation, including choice 

experiments, will be done to assess preferences between dead and live grass, and between 

Spartina species, in Maritime salt marshes.  
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RELATIVE IMPORTANCE OF SEXUAL AND ASEXUAL REPRODUCTION IN 

SALTWATER CORDGRASS, SPARTINA ALTERNIFLORA, DURING A SALT MARSH 

RESTORATION 

 

The saltwater cordgrass, Spartina alterniflora, is the ecosystem engineer species of new salt 

marshes along the Atlantic coast of North America.  In a salt marsh restoration project in the Bay 

of Fundy (Aulac, NB), the dynamics of patches of S. alterniflora have been monitored since the 

species appeared in 2012, 2 years after the breaching of agricultural dikes (which marked the 

beginning of the marsh restoration). As S. alterniflora is capable of both sexual and asexual 

reproduction, we explored the idea that the level of each reproductive strategy may be utilized to 

infer levels of intraspecific competition within the restoration sites. When reproducing asexually, 

patches expand via rhizome development resulting in increased patch area during the growing 

season. From 2012 to 2015, percent patch growth after 90 days decreased from ~300% to <200% 

within the restoration sites. In 2016, monitored patches had merged with neighbouring patches 

(and so could no longer grow in area). Sexual reproduction is manifested by an increase in 

flowering and, if successful, is followed by establishment of seedlings. The proportion of live 

stems that flowered in established patches increased three fold from 2012 to 2016. Seedlings first 

appeared en masse in 2014. The transition from primarily asexual to sexual reproduction in S. 

alterniflora may be associated with a rise in intraspecific competition, which can be quantified 

by high stem densities and leveled-out plant heights. Examination of patches ranging from 

young-of-the-year to 5 years in age indicated that stem densities were highest in older patches 

and plant heights plateaued after two years of growth. Looking forward, we expect a continued 

rise in intraspecific competition within the restoration sites, which may lead to increased 

flowering and smaller plant heights.  Appearance of seedlings will be limited because of lack of 

space. We also expect interspecific competition to become important as the high-marsh species 

Spartina patens spreads into the restoration sites. 
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Invited Talk 

BETWEEN A ROCK AND HARD PLACE – WETLAND WOES ON JAMES BAY’S 

REBOUNDING COASTLINE   

Many coastal wetland ecosystems around the world are currently threatened by a set of processes 

which converge on and continuously displace coastline boundaries. At the seaward edge, high 

rates of sea level rise cause increased tidal submergence of vegetation and eventually a net loss 

of marsh habitat. Historically, tidal wetlands have been able to accrete vertically and laterally to 

expand at the inland edge. However, in many locations human development of adjacent inland 

areas presents barriers to wetland expansion, putting them in a “coastal squeeze”. The remote 

coastlines of Canada’s James Bay have little development, but experience a different kind of 

coastal squeeze, resulting in a loss of wetland ecosystem services, including some unique to the 

Cree residents. James Bay tidal marshes are important staging areas for migratory waterfowl, 

which are an important food source for the Cree, but also has significant cultural importance. 

The mechanism of coastal change here was related to a high rate of isostatic rebound (2 m over 

the last century) that causes the sea to retreat and the tidal marsh to expand seaward. Cree 

complain that the “land is growing”, forcing them to relocate their coastal hunting camps and 

hydrologically manage marshes to attract waterfowl. At the same time, isostatic rebound causes 

the inland edge of the tidal marshes to rise out of the tidal frame causing them to transition to 

non-tidal fens and eventually to poor fens and bogs. Yet, this transition from minerotrophic, high 

productivity marshes to ombrotrophic peatlands is largely autogenic, facilitated by mosses that 

establish in the canopy of sedges.  Thus, loss of the tidal marsh at the inland edge will continue 

at the same rate while the rate of seaward wetland expansion will slow down under an increasing 

anthropogenic eustatic sea level rise. 
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TOWARDS AN UNDERSTANDING OF SHALLOW WATER MARINE HYDROIDS ON 

CAPE BRETON COASTLINES 

Tracking shifts in distributions of marine animals as they respond to climate change requires an 

understanding of what species are currently present. Hydroids (Cnidaria, Hydrozoa, 

Hydroidolina) are conspicuous taxa in the fouling community of shallow water marine 

environments in Cape Breton, yet regional surveys are sparse and outdated. Consequently, the 

identity and diversity of local species needs clarification. For this study, hydroids were sampled 

around Cape Breton and preserved for morphological and molecular analyses. Key 

morphological features including tentacle anatomy and arrangement, gonophore anatomy, colony 

structure, and the presence of hydrothecae, were examined for family and genus level 

designations. Sequences were generated for the 16S rRNA barcoding gene and used in BLAST 

searches to find strong genetic matches in GenBank. Molecular phylogenetic analyses were 

performed to refine identifications and determine genetic relationships to other populations in the 

northern Atlantic. The use of both molecular and morphological analyses enabled the 

identification of thirteen taxa to at least genus level and eleven to species level. Three species, 

Lizzia blondina, Podocorynoides minima, and Pachycordyle michaeli, do not appear to have 

been recorded previously in the region. In total, 14 out of 18 sequences strongly matched 

GenBank sequences, with similarities ranging from 98%-100%. Phylogenetic analyses of genetic 

connectivity indicated strong relationships with conspecifics in the United States and more 

distant relationships to those in Europe. Our analyses also confirmed the potential for a cryptic 

species within Obelia dichotoma. Two genera, Hydractinia and Sarsia, have yet to be identified 

to species level. Having reliable morphological and molecular databases to identify species, 

especially for Hydrozoa, is important for monitoring changing distributions over time. This study 

represents the first stage in the development of a useful dataset for identifying local hydroids 

using 16S sequence data and accompanying morphological descriptions. 
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ENVIRONMENTAL CONDITIONS AND BENTHIC COMMUNITY IN SALT POOLS OF A 

SALT MARSH RESTORATION PROJECT IN THE BAY OF FUNDY 

Salt pools are a critical component of salt marshes, providing habitat for aquatic fauna such as 

minnows and invertebrates. Salt pool development is essential during salt marsh restoration. In 

Fort Beauséjour, New Brunswick, one such restoration project has been ongoing since the 

breaching of an agricultural dyke in the fall of 2010. The abiotic conditions and biotic 

communities of salt pools in two restoration sites and two reference sites (a.k.a. established 

marshes) have been monitored during the summer for six years (2011-2016). Work to date 

suggests that the benthic community may be the best indicator of the state of restoration of salt 

pools. To maintain a functioning pool community, there must be a stable environment for 

animals to live in and vegetation to support them. Sediment penetrability, which is important to 

bottom-dwelling animals, has remained stable in the reference sites since monitoring began, but 

not in the restoration sites. Algae has only recently started to develop on the bottom of salt pools 

in the restoration sites. Regarding the benthic community, the dominant animals in established 

salt pools are hydrobiid snails, which are present in the reference sites but mostly absent from the 

restoration sites. Successful communities cannot yet develop in restoration salt pools because 

they still largely reflect mudflat conditions and are not yet independent entities. We will continue 

to monitor the system dynamics as restoration continues.  
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SURVIVAL AND MOVEMENT OF THE COMMON MARSH SNAIL MELAMPUS 

BIDENTATUS IN CAPE JOURIMAIN, NEW BRUNSWICK 

Melampus bidentatus, a detritivorous and common snail in salt marshes along the Atlantic coast 

of North America, is understudied in Maritime Canada. To examine the snail’s survival and 

movement patterns, I performed three trials (throughout summer/fall 2016) of two experiments 

in a Northumberland Strait salt marsh. Survival was assessed in a tethering experiment of 40 

snails, deployed in each of the high and low marsh zones across four replicate spatial blocks per 

trial. The status (alive, empty, crushed, missing) of tethered snails was recorded on days 1, 2, 3, 6 

and irregularly afterwards. Survival was generally high, but was more variable in the high marsh 

than in the low marsh zone. Snail movement was assessed in a mark-recapture experiment, with 

50 numbered snails released in each of the high and low marsh zones. The location of reobserved 

snails (distance and direction) from the release point was measured on days 1, 2, and 3 days post-

deployment. Movement distances were significantly greater in the low marsh than the high 

marsh, and had significant directionality was consistent from day to day. This research will help 

understand population dynamics of M. bidentatus, and their habitat preference within a marsh. 
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Climate warming is likely to cause differential shifts in the phenology of pollinators and 

blooming of nectar sources. Detection of these shifts requires careful observation of emergence 

and peak populations of both the animal and plant.  On Chaleur Bay, Canada the potential for 

asynchronous appearance of adults of the endangered Maritime Ringlet butterfly (Coenonympha 

nipisiquit), endemic to the Bay’s salt marshes, and its primary nectar sources is a concern.  Here 

we report on an experiment that uses citizen scientists and simple equipment to monitor 

blooming of the Ringlet’s nectar sources.  The nectar sources, Lysimachia maritima (=Glaux 

maritima), Limonium nashii, and Solidago sempervirens have three distinctly different flowering 

architectures that present varied challenges to observations of initiation of blooming and peak 

blossoming thus our results have value to a range of environments.  The greatest dimension of 

individual flowers of these species of often < 5 mm and as many as 100 may be on a single 

flowering stalk, thus accurately counting all blossoms of targets throughout a study area, if 

possible, is not practical considering the time available to monitors as well as daylight and tidal 

cycles. Here we assess the feasibility of using simple photographic records to record blooming of 

the three salt marsh species and how such recording can best be implemented by citizen 

scientists. 
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A POLICY RISK ANALYSIS USING THE EUROPEAN UNION MARINE STRATEGY 

FRAMEWORK DIRECTIVE: ASSESSING EUTROPHICATION WITHIN COASTAL 

WATERS OF PRINCE EDWARD ISLAND  

Eutrophication as a result of anthropogenic activities is a key issue in the estuaries of Prince 

Edward Island (PEI). In this study we conduct a policy analysis and identify management gaps to 

avoid or mitigate risks associated with harmful eutrophic events. As part of this analysis, the 

bowtie analysis of the IEC/ISO 31010 standard evaluated the performance of the management 

controls using the European Union’s Marine Strategy Framework Directive (MSFD) as the 

assessment framework. The MSFD provides a well-established framework to classify 

management measures by functionality to evaluate their performance in meeting good 

environmental status (GES), as well as criteria to assess the effects of eutrophication. 

Additionally, the MSFD provides a structured approach to the assessment of eutrophication from 

cumulative environmental impacts. Following the ISO 31000 risk management process, the 

analysis examined the alignment of existing targets, indicators, and monitoring programmes. 

Findings from this research determined that PEI may not have the necessary legislative and 

policy controls to prevent harmful eutrophic events. This study also revealed challenges in the 

management system, such as a misalignment between policy and environmental objectives, a 

lack of measurable indicators and targets as defined by the MSFD, and gaps in the environmental 

monitoring program that prevent the integration of decisions related to human activities. Finally, 

this study demonstrates the application of the bowtie analysis as a communication tool to 

improve the evaluation process of management measures.  
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WHERE WILL COASTAL SQUEEZE THREATEN CHALEUR BAY’S ENDANGERED 

MARITIME RINGLET BUTTERFLY? 

 

Future sea level rise could subject salt marshes to drowning and erosion at their seaward edge.  

Not all marshes are at the same risk from sea level rise, however. If the adjacent terrestrial slopes 

are gentle then marshes can expand into these areas as sea level rises and persist, even in cases 

where marsh soil accretion is lower than relative sea level rise. In the case where the upland 

slope is steep or anthropogenic barriers exist, the marsh area will be “squeezed” between the 

upland barrier and the retreating lower edge resulting in marsh area loss. 

Understanding the fate of salt marshes on Chaleur Bay is critical to the conservation of the 

endangered Maritime Ringlet Butterfly which is endemic to the Bay and the adjacent Gaspesie.  

The Ringlet completes its entire life cycle within the salt marshes of this region.  Populations are 

not mobile and restricted to about 10 marshes.  To enhance management of the Ringlet we are 

assessing to what degree coastal squeeze threatens both the marshes supporting existing Ringlet 

populations as well as other marshes on the Bay to guide potential transplantation of populations. 

We plan to make this information available to the public and conservation organizations through 

an interactive story map funded by Canada’s Species at Risk program. Here we show our early 

results prepared for the story map, which will display marsh boundaries, current protected areas, 

and the level of “coastal squeeze” that threatens the marshes.  
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THE EFFECT OF TEMPERATURE ON GROWTH, MORTALITY, AND SETTLEMENT OF 

LARVAL RIBBED MUSSELS (GEUKENSIA DEMISSA) 

Geukensia demissa contribute to the high productivity of salt marshes along the Atlantic coast of 

North America, from Florida to the Gulf of St. Lawrence. However, nothing is known about the 

larval ecology of this species. As a step in determining the effect of a changing climate on G. 

demissa at their northern range limit (i.e., Maritime Canada), we determined the effect of 

temperature on larval growth, survival and metamorphosis for G. demissa. We reared larvae at 4 

temperatures (15, 19, 23, and 28˚C) for 28 days. In daily subsamples, we enumerated live and 

dead larvae and measured shell length (in um) of 20 individuals. When larvae began settling, we 

measured the proportion of settlers in cohorts of larvae at 19, 23, and 28˚C; there was no 

settlement at 15˚C. Larvae grew fastest at 28˚C, followed by those in 23, 19, and 15˚C. Mortality 

was low and similar at the high temperature treatment levels (≥19˚C), but was higher in 15˚C. 

The proportion of total larvae that settled was similar among temperatures, but the time to 

settlement was delayed at temperatures <28˚C. This suggests that relatively cold water 

temperatures could be a major limiting factor for the dynamics of northern G. demissa 

populations.  
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ARE RIBBED MUSSELS (GEUKENSIA DEMISSA) AT THEIR NORTHERN RANGE LIMIT 

IN MARITIME CANADA? 

Ribbed mussels (Geukensia demissa) range from Florida to the Gulf of St. Lawrence, and 

contribute to the high productivity of salt marshes. However, little is known about the mussels’ 

population dynamics near their northern range limit. As a step in evaluating and modelling 

population sustainability, we quantified density and size structure of ribbed mussels in 2 habitat 

types (exposed marsh edge and marsh creeks) at 21 sites along the east coast of New Brunswick 

and 10 sites along the Gulf shore of Nova Scotia. Mean mussel densities were highest in the 

central Northumberland Strait (up to 120 individuals m-2), but varied substantially within and 

among sites and habitat types. Density decreased to zero in the Bay du Chaleur likely due to low 

salinities, and between Bouctouche and Kouchibouguac National Park likely due to small and 

infrequent tides. Mussel size structure indicated a lack of recruits (<15 mm shell length) in the 

more northern sites. This study also provides important baseline information on ribbed mussel 

populations to compare with potential future range shifts caused by climate change.  
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TOPO-BATHY LIDAR SURVEYS: CONTINUOUS ELEVATION MODEL, SEABED 

COVER MAP AND HYDRODYNAMIC MODEL TO SUPPORT AQUACULTURE IN 

MARITIME CANADA 

The Applied Geomatics Research Group (AGRG) within the Nova Scotia Community College 

(NSCC) has surveyed several bays in the Maritimes since 2014 using their airborne topo-

bathymetric lidar sensor, the Chiroptera II. Many of the areas are sheltered bays that host 

shellfish aquaculture farms or offer the potential to host shellfish operations. These surveys result 

in near complete coverage of the bay with the production of several GIS layers: continuous 

elevation data (seamless land-sea), reflectance map of the seabed, derived seabed cover 

(eelgrass), and a georeferenced aerial photo mosaic. These derived products have be used to 

construct detailed hydrodynamic (HD) models where water levels and current speed have been 

derived. In addition, these HD models have been used to simulate the distribution of particles 

and track the movement of them within the estuary. Examples of applying this technique include 

tracking land based pollution (fecal coliform) into the estuary over several tidal cycles to 

improve our understanding of the pollution sources and destinations that adversely affect 

aquaculture operations. Another example includes a marine based oil spill and the tracking of 

particles over several tidal cycles to determine the time required to enter a sensitive tidal inlet. 

The simulation has been conduct with and without the effects of an on-shore wind to determine 

the impacts on the distribution of particles.  
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ESTIMATING SHORT-TERM CARBON ACCUMULATION FOLLOWING MANAGED 

REALIGNMENT 

Salt marshes are highly effective carbon (C) sinks and bury more C per square meter than any 

other ecosystem. Marsh reclamation and anthropogenic impacts, however, have resulted in 

extensive losses of salt marshes with only 23% of marshes still intact in the Bay of Fundy. 

Restoration of dykelands and degraded marshes can generate C credits, but only if C burial is 

reliably quantified. To date, estimates of C burial rates have been limited primarily to restored 

marshes which are more than 10 years old with no studies in Eastern Canada where both climate 

and vegetation differ from restoration sites previously studied. Here we report on a study which 

assessed C burial six years after the return of tidal flooding to a section of dykeland in Aulac, 

New Brunswick. The C burial rate in the restored marsh averaged 1,329 g C m-2 yr-1, more than 

five times the rate reported for nearby Wood Point marsh located 7 km south of the Aulac site on 

the same southern arm of Chignecto Bay. Carbon density at Aulac was relatively consistent with 

depth and although salt marsh cordgrass (Spartina alterniflora) became established in 2012, the 

bulk of the C in the new marsh deposit is assumed to be allochthonous (i.e. associated with 

sediment originating from outside the marsh boundaries). Financial constraints are barriers to 

marsh restoration projects and C markets could provide a considerable source of funding for 

restoration work in the future. For marsh restoration projects to be recognized in C crediting 

systems, however, it must also be demonstrated that allochthonous C would not otherwise have 

been sequestered; the potential for this is discussed. 
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